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EP 0 238 226 Bl Description This invention relates to novel indole
derivatives, and to the processes for their preparation and use. 5

Not wi t'hst andi ng t he advances made during the |ast four decades in the

devel opment of agents for the treatnent of pain-producing and inflanmatory
conditions, there still renmains a neP0288226EB1f ecti ve agents w t hout the
side effects associated with the therapeutic agents presently used for this
pur pose. More specifically, this invention relates to tricyclic acetic acid
derivati vedpesdtipwhi ch the tricyclic por- tion thereof is characterized by

having an indole portion fused to a pyrano ring. Still nore specifically,
e ComPOlpln kit o hBKAAL Wit SRR AGHEbRSE AR oS Ans UG Of Lhe
follow gg t rumfmﬁmg es in the development of agents for the

1,3,4,9-t etmam“gﬁyﬁm odir§,add [nfi ammmndita@ema@ sticrenjainsa gelad fon effdative @genlsons at (]

the 1' and f:&ﬁma% at?é{rﬁ;gndo Tgé%fg};%ﬂj%%:;ﬂ I;rtlh ::l?u ch the W clic pcl);-

8- posi ti onq,o,aﬁ,
i nventi an mp@.ma¢s Gfmlﬂdwénuoneam charzcterired hisl Heriodnions loam mcwna)qmeﬁoactdl es

wi t hout ellﬂﬁﬁm ng undesirabl e side effects. hbtable attributes of this
effect are anti-inflammtory and al gesic activities. Denmerson et al,
United States Patent No. 3, 93%,17 di scl oses ﬁ,3,4,9-tetrahydropyrano[3,4-
30 b] indol es and 1, 3, 4, 9-tet'r g4fyd | . 3, 4- b] i ndol es havi ng

anal gesic and anti-inflammtory ot with the substituents of
the present invention. Related & Pepts are Nos. 3,974,179 and
3,843,681. The conpounds of this T{ represented by fornmula (1)
[err] wherein [err] is lower alkyl contgining 1_ 4 carbon atons, R2 and
[err] are hydrogen or R2 and [err] are joined uosgfher SO as to forn1 wi t,h
t he carbon atons to which th?% are attached, a benzyl ring

opti on- aI ! ﬂg‘m lingloleJ-acelie aeid i wh ﬁ%ﬁaﬁ’&!’so@é’ﬁ 14 Ga’ldrﬁ'WF'ERﬂr Eﬂ‘?et hyI
or 4~ mePhoxy Thetiteielabries v g&%be%% RO QRibit UM Ipn Rt &H Broger-L O
car bon at on!as wthomaulmtge mdeamie kxheefpharmuble attibotasd bfwnsaeﬁaetpamhiuwﬂmm arider e-

of . Wen [eﬂ“&;:s'aﬁ@" °éfr e% n. unsuhstituted
benzene ad | TH ésa&; y’ﬂ. f%{;%ﬁy:? g.,a],,gd g?,cr lEé'rr] 60
Wen R2® andy arﬁo} walli €he) sn:bsma ega en Gvéfliod. Rekidd nited aslbawmmge Nos.
Bubstit ut e® 441 9-and38A3681. 2, 4- di hal o- enf 3-trifluoronethyl or 4-nethoxy
_fhe conmpound$eSPmRoHS W%‘H‘E"F‘Bﬁ”ﬁéﬁ?’eﬁﬁ‘ %P‘&'@r‘l’i ed by the fornula 65 2 EP
238 236 Bl [err] 3

) 40 RZ
(1)
45
50 CHZ-COOH

wherein R! is lower alkyl containing 1 o 4 carbon atoms, R2 and R® are hydrogen or R2 and R3 are joined
together so as to form, with the carbon atoms to which they are attached, a benzyi ring which may option-
ally be substituted by 4-halogen, 2,4-dihalogen, 3-triflucromethyl or 4-methoxy, and R¢ and RS are hy-
55 d'°99" alky! containing 1 to 6 carbon atoms or halogen, and the pharmaceutically acceptable salts there-

When R2 and R3 are lolned together so as to form an unsubstituted benzene ring the groups R2 and R?

may be jointly represented
8 -CH=CH-CH=CH-
When R2 and R3 are joined together so as to form a benz
y! 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



(XI'V) wherein [err] and [err] are as defined above and Y is 4-hal ogen,

2, 4-di hal ogen, 3-trifluoronethyl or 4- methoxy, or a pharmaceutically
acceptabl e salt thereof. 20 A preferred aspect of the present invention
is the series of conpounds represented by formula (11). [err] wherein [err]
and R3 are hydrogen or R2 and [err]ggpg ned together to give 40

-CH=CH CH=CH and form a benzene ring, erF] and [err] are hydrogen, | ower
al kyl containing 1 to 4 carbon atons, hal ogen and the pharnaceutically
acceptabl e salts thereof. A still further_preferred aspect of the present
invention is the conmpounds represented py~N»ymula (I1) 45 wherein R2 and
R3 are hydrogen or R2 and [err] are joi bgetther to give - CH=CH CH=CH
and forma benzene ring, R4 is hydrogen -, 6-, or 7-halogen, [err] is
gédrogeﬁ, met hyl , ethyl or propyl 50.. ant t he pharmaceutically acceptable
3,

|ts thereof. The gest preferred corpeunds of the present invention are
signated 1 -ethyl- '
4, 9-jetrahydro- 4- (pha“
7-chloro-1 -ethyl -
, 3,4,9-tetrahydro- 8- net
acid; 1 R

Pepeny?P) - pyrano[ 3, 4-b] i ndol e-1 -acetic
-ethyl & fluoro-1,3, 4 9- tetrahfﬂhb-8 rmadggaekxﬁg-propenyl)-pyrano[3,4,-b]-i
ndol e- 1 -acetic acid; 55 8-chloro-1

- et hyl 1,3 erg n TR'?%%HA’ QE Qregs %jﬁgﬁy ;boég éng @Qih&&}eﬂyé l)dll‘méﬁe%ng [nﬁ’uo%mmwyl OPQP' e-1

-acetic aCl thoxy, or a pharmaceutically acceptable salt thereof.

1, 8- di esohyl -Apr&erfedspectof théyrelen-intertich-ipthe gerien/df JompyundsreprésedtedXyifanddd @)- 1- ac etr c
acid;

1- ethyI-1,3,4,9-tetrahydro-8-nethy|- - 2-prm%eny|)-pyrano[3,4-b]|ndole-l
-acetic acid; 7-chloro-1 - .

-ethyl -3, 3, 4, 9-t et rahydr o- 4- (phenyl met hyjl ) - pyrano[ 3, 4-b]i ndol e-1 -acetic
aci d;

6- brono- 1-et hyl -1, 3, 4, Qltetrahydro 4 phe R%ethyl)-pyrano[3,4-b]indoIe-l
-acetic acid; 60
5}chl or® 1- ethyI 1, 3, 4,
-indol e-1-acetic acid,
, 8,4,9-tetrahydro-4-(p
7 chloro 1

-¢thyl -3 3, 4, 9- tetrahydro B- neﬂhyh ﬁ pREsryICRsEhyl ) - pyrano[ 3, 4- b] -i ndol e- 1
-qcetic acid; 1-ethyl-

;3. : g 91t ?t :mhr?érg%gand A¥G eWc;rogen gr%%@&’#@eﬂ&?(edlog@txer? grvLB’ 4-b]indol e-1-acetic

. 3,4, 9- ﬂbtrahydro 4- (2- propenyl ) - 8-18HePHCHeGH-ano[ 3, 4- b] i ndol e-1 -acetic

aC' d; 65 and form a benzene ring, R4 and RS are hydrogen, lower alkyl containing 1 to 4 carbon atoms, halogen

17 8- dr et hylanduuaprrhnﬂhcélméarr:gbg@rableéartéfBerpdifoperlryI ) hpyr anon[d3 4reb] i ndoloe 1 @acetr C
acid. 3 EP” s ?ﬁedllyg? F’zﬁgi\: Sae éﬁ%‘iﬁd‘!h?%@“@? & Frerepanted dn formyia/Eht i on
my be B epSPEE Fod HY FrESYTeR PP BRI R %est ers: 3 5 10

4

—CH=CH-CH=CH- (XVII1) 15 [err]

and form a benzene ring, R4 is hydrogen, or 5-, 6-, or 7-halogen, RS is hydrogen, methyl, ethyl or propyl
and the pharmaceutically acceptable salts thereof.

The most preferred compounds of the present invention are designated
1-ethyl-1,3,4,9-tetrahydro-4-(phenyimethyl)-pyrano[3,4-bjindole-1-acetic acid;
7-chloro-1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4-bjindole-1-acetic acid;
1-ethyl-7-fluoro-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4,-b]-indole-1-acetic acid;
8-chloro-1-ethyl-1,3,4,9-tetrahydro-5-methyl-4-(phenylmethyl)-pyrano3,4-b}-indole-1-acetic acid;
1,8-diethyl-1,3,4,9-tetrahydro-4-(2-propenyl)-pyrano[3,4-bjindole-1-acetic acid;
1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4-blindole-1-acetic acid;
7-chioro-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano(3,4-bjindole-1-acetic acid;
6-bromo-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-bjindole-1-acetic acid;
5-chloro-1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-b)-indole-1-acetic acid;
7,8-dichlioro-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-bjindole-1-acetic acid;
7-chloro-1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyranof3,4-b)-indele-1-acetic acid;
1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano(3,4-blindole-1-acetic acid;
1-ethyi-1,3,4,9-tetrahydro-4-(2-propenyt)-8-propyi-pyrano[3,4-b]indole-1-acetic acig;
1,8-diethyl-1,3,4,9-tetrahydro-4-(2-propenyl)-pyrano[3,4-bjindole-1-acetic acid.

(xzv%
pyrayo[ 3, 4-b]i ndol e-1 -acetic acid;

50
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60
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g0 wherein [err] and [err] are as defined above and Z is an esterified
car boxyl group, preferably | ow eral koxycarbonyl (eg [err] The ester may be
hydrol ysed by al kal i ne hydrolysis eg with NaOH or KOH The esters of
formula (XVII11) are novel conpounds. The esters (XVII1) nay be prepared by
cyclisation of a [err]-substituted trEpogR6 BN fornula (VI) [err] 40
where [err] and [err] are as defined above, with a 3-al koxy-2-al kenoi c
acid ester of formula 45 wherein [err] and Z are as defined above.

Pref er abl y t hernd-rabik @urivatesadt kiendésent averdloreBéyelie prépad By Ayitdyeix vt tRe cdm@sponding

al kenoi ¢ aci @steret hyl ester (VII1) [err] 60 The cyclisation, the
preparation of the [err]-substituted tryptoghol and the hydrolysis of the
ester (XIY) are all exenplified in the re i on schenmes of Processes A B,C
and D hereinbelow. An alternative neth- ¢gd of preparing the ester (XVIIIl)
conpri ses condensation of the [err]-subs Itl.ét ed tryptophol of fornmula (V)
wWth a substituted [err]-keto ester of“torful a 65

[err] 4 0 EP 0 238 226 Bl where Z i §8an esterified car bof&IIFY oup, such as
| ower al koxycar bonyl, byRa yrocess analjogous to that described by Denerson
et al, U S Patent No 3,9 on schemes illustrating Processes

@ ol0 [err]
C2 R #0 EP 0 238 220%3-P

A, BC and D are shown belo s A

R3 [err] Process A describes a
process for preparing cghpounds af md:lH2 4|) and (11) which conprises the
65 condensatlon of a substltuted |sa In II) V\,herei n [err] and [err]
are as define
enol ate of° tlﬁl ore] af,& # rea Q(J.n r%rﬁ :eagwwlssa@%ﬁe ﬁn%arrﬁb xmy%srou N 2""%'5@332’; .

d Qc 3) efh
def+ned in f 0<IOH1U1 ha eté 5 ofad’mdul( K¥hi) araiﬁofve) Edpounds.
The esters (XVIIl) may be prepared by cyclisation of a B-substituted tryptophol of formula (V1)

25 R

30 CH
R 2
(V1)
35 N OH
1
R H
0 where R2, R3, R4 and RS are as defined above, with a 3-alkoxy-2-alkenoic acid ester of formula
- R‘l
Y\ z
45

OAlkyl

wherein R and Z are as defined above. Preferably the 3-alkoxy-2-alkenoic acid ester is a 3-methoxy-2-
50  alkenoic acid, methyl ester (Vi)

1

R o' . (VII)
/ i :
55 Y\c-oczg
OCH 3
60 The cyclisation, the preparation of the p-substituted tryptophol and the hydrolysis of the ester (XIV)

are all exempllfled in the reaction schemes of Processes A, B,C and D hereinbelow. An alternative meth-
od of preparing the ester (XVIil) comprises condensation of the B-substituted tryptophol of formula (V1)
with a substituted p-keto ester of formula

65 RICOCHaoZ




ing the hydroxyester internediate (V) 5 [err] 20 (V) 25 The
internmediate (V), without isolation, is reduced using a hydride, for
exanple [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 exanpl e, 3- mippag226 8hkenoi ¢ aci d, net hyl ester
(VI'l1), wherein [err] is as de- fined in fornmula (I)and(Il),in the presence
of a Lewis acid, for exanple boron trifluoride etherate,followed 30 by
al kal i ne hydgaleys isSanakffed SarbRTRRUE AchOds 1bwRFkkhtyBartiohyl, 10poréckds) analogous to that
Al t er nat i vel ggscrioag @ase@tdn@nal,Wi.S. Ratent 8lotl3;93%178t ut ed [err]-keto ester, follo
by hydr ol ysi s Reagtiongehemes ibustpting Prexepaes A and Dgre shewribelew- St at es Pat ent
3,939,178, affords conpounds of formula (1) and (11). Process A was u§ed
for the preparation of the conmpounds of Exanple 1 and 8-37, Table Il R The
re- quired isatRnogesslAl were prepared as described by Frank D. Poppf i
Advances in Heterocyclic Chems- 35 try, 18, pp 1-58 (1975). Progkss B
describespga procegs for preparing congounds of fornula (1) and é 1) ich

conpri ses al kyl akion of a substituted® in 9I1513- acetigéaci d methyl2 ester
VI11, wherein R4 2@ oare as-@efineg)i,‘m}pr- mul 3 andANJl), with
an organic hali de eretn a efi

(rr), togive tF 2 hN ‘Duted?izndml e-3-acetic acidsg £29, wvierein
[err] and [err] are asﬂdefinedm%bo&eocmo The est& (X) i§ reduced, for
exanple with LiAIH4, to afford tHe [err]3-substituted trypt ophol (VI),
descri bed in Procesgify above. The ggppound (VI) may be converged to the
conpound2ef forrmula (1) and (I1) by Process A described above. Process B

was- used for the preparation of the conpound of Exanple 2,3 Table I1.
Process C described a process for preparing corrpound:’(g#or mula (1) and

wed

(I'l) which conprises the 45 reaction of a substitute@l indole (Xl), .
wherein R4 and [l?arr] 1are as glefined inn formula (1) d24), and a sub-
stituted acid chlorif W _ouherein R2 ghd R3 are®ls defined in fornula
(1) and (I1), affordingjthe substi- tuted 3. aqcylinddle (XII1), wherein
[err] and [err] 2are as @i nddIkhbove. Rear ) o conmpound (XII1) to

t he interfredi ate a- subs¥40ut ed igndol e- 3- acst e8ter (38, described in
Process B is accom plished usifg thalliuy ol _é%XHa met hod of
E.C. Taylor et al, J. Anrer. Chem Soc. o8, 3037 ¥ 1976)".°2 Process C
was used for therogessgarati on of the conpounds of Exanples 4 and 5, Table
1. ,Porcé‘gs D describes a process for preparing conpounds of fornul ahé?XIV)
whi ¢ch conprises al kylation of a substituted indol e-3-acetic acid nethwyl
ester Vill, wherein [err] and [err] are as defined in formula (XIMS with a
substituted benzyl halide (XV), wherein X is as defined in formul '(XIV),
to give t*he a-sub- stituted i ndol e-3-acetsc acid ester (XVl), rerm’[err]

and:X are as défined aboven_ckbesester X%’I) is reduced, for ex le with
[err] to afford -stibst i} ut ed {tryptophol ( oun%_,
(XVIE1) 55 nYerted togthe opndEDSf ffrmj pcass A
descri bedsab(r;&y. C‘kss D was usegqfor Fhé prepalat NAe conpounds 40
to 45 of Table Il. The [err]-substiégjt ed(I® ypt ophol ®of fornula (VI) nmay be
prepared by an alternative process anal ogous to that descrifbed (B our US

Patent Nq, 4,585, 879‘”%th ished 29 Aprigd3 1986). The term"al kyl" as used
herein represents straight chain alk radical s containing fromone to six
car- bon atons and branched chain al Kyl 2radi cals containing fromthree to

CH

four carbon atons and i ncl udes ne-
55

R
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thyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, and hexyl. The
term"lower alkyl" as used herein represents straight chain al kyl radicals
containing 1 to 4 carbon atons and branched chain al kyl radicals containing
three to four carbon atons and includes nethyl, 65 ethyl, propyl,

i sopropyl, butyl and isobutyl. 7 EP qmégq 226 Bl The term "hal ogen" as
used herein includes fluorine, chlorine, brom ne and iodine. The conpounds
of formula (I) formsalts with suitable pharmaceutically acceptable

i norgani c and or- ganic bases. These derived salts possess simlar
activitiesProcesh® activity of the parent acid and are in- cluded within the
scope of this invention. The acid of formula (1) is transfornmed in
excellent yield into the 5 cor r espondi ng pharmaceutical |y acceptabl e
salts by neutralization of said agrd with the appropriate in- organic or
organi c base., The salts are adnin]htered in the sanme nmanner as the parent
aci d conpoun8s,

Suitabl e i norgamfc es to formthese salts include, for
exanpl e, the t

es, carboﬁ%ﬁe&, bi cagpgsenates or al koxi des of the

al kal i 1oret al s I,kl li ne" eart thpret-aks, for—examptP®, sodi um potassi um
magnesi - umgP’c cigmand the liKe. The preferred salt is the sodiumsalt.
Sui t abl e organi c b#ses include theioy |l ow 10 ing amines; |oyger nono-, di
and trial kyl am#ies, the al kyl radicals of which contain ii[;? t hree carbon

atons, Such as nethyl ami ne, di nethyl ami ne, trinmethyl ami ne, {let hyl ani ne, di-
and triethylam ne and nethyl - ¢ ﬁylanine, nono, di- and i &l ¥anol ami nes,
the al kanol ,radicals of which fgontain up to three car bo¥fzat ons, such as
mono-, di- ®pd triethahol am pes abkyl enedi anih whi ch_Lontain up to siy
carbon®ht ons maqeﬁhylénqgiﬁp3ne; C ur at B4 unsat ur at ed
bases cont ai up Jjt o six cdr bo 3 5 ? pyrrolidine, -

pi peri di ne_s photi ne, piperazine and t hei r®Nal kyd and hydr oxyal kyl
derivaéstites, sucth as N- net hyl nor phol i ne and N—(Z-Hydroxggthyl)piperidine,
as wel I” as pyridine. Furthernore, there may be nent if offdde®t he correspondi ng
quaternary sal t®ITBuch as the tetraal kyl (for exanplief®&ts%afre- thyl),

al kyl - al kanol (for exanple nethyltrinethanol and trW®nethyl - nonoet hanol) and
cyclic gnmmonium salts, for exanple the N netéeppepds ¢f ricgmla (1)

N- et hyl - N- ( 2- hydr oxyet hyl ) - mor phol i ni um N, N-di net hyl nor pho- 20 i nium
N- et hyl - N- ( 2- hydr oxyet hyl ) - nor phol i ni um N, N-di et hyl pi peridi nium salts,
whi ch are character- ized by good water-solubility. In principliz.homever,

there cgn be used all the anmmonium salts which are physiol ogic Y
conpati ble. The transformations to the salts can be carried

vari ety of ng#Qods known i? t&g%ﬂ{t. For exam pg

i norgani ¢ basesNe&NUS D B e tso o ol we the adps
water cgn- 25 t 3f | east one j¢ val ehp_éﬁ.no 7

carbonate, or bi QR at'e. Advﬁntaggg- ly, the rea8d eng.2 performed in a
wat er - m sci bl _&s.6r gani ¢, sol vent inert<to the reactifn conditions,

exanpl e, netﬁ%nol? etﬁ%nol, dioxan&? and théxﬁﬁkﬁ in thgppresence o? wat er .
For exampl e, such(¥E&Ibf sodi um hy- droxide, sodium carbonate or sodi um

bi carbonate gives a solution of the sodiumsalt. Evaporation of the
solution or addition of a water-m sci Dbl nt of a nore noderate
polarity, for exanple, a | ower alkanol . for instance, butanol, or a

| ower aPBPkanone, for instance, ethyl Jf ket one, gives the solid salt if
that formis desired. To #i ne salt, the acid of formula (1) is
dissolved in a suitable N her noderate or .

L1A1H4- OH Follow » Compound of

R 1 Process A formula {(XIV)

a

oduce an
t of
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Process A describes a process for preparing compounds of formui_a (|)_and () which comprises
g5 condensation of a substituted isatin (1), wherein R4 and RS are as defined in formula (1) and {}l), with the



w polarity, for exanple, ethanol, acetone, ethyl acetate, diethyl ether

nd benzene. At |east an equiva- Ient anount of the am ne corresponding to
the.desired cation is then added to that solution. If the result- 35 i ng
salt does not precipitate, it can usually be obtained in solid form by
addition of a mscible diluent of EP®R3g@R&BIty, for exanple, benzene or
petrol eum ether, or by evaporation. If the amine is relatively volatile,
any excess can easily be renoved by evaporation. It is preferred to use
ubst ant i enblaty ot tanmiydi6aciciedtl (N) SwhafeintiR@ind RS are YO befhdd|irefomruiariip and (Bakfior- Wher ei n
he cati org thehyggeyegeringryed@iet¥ini um are produced by mi xi ng the acid of
ormula (I) with an 40 equi val ent anount of the correspondi ng quaternary
anmonisum hydroxi de in water solution, follo Ry evaporation of the water.
ncluded in the present invention are the ast ereoi soners wherein the
-substituent is either cis or trans to t cet2c acid chain at position
gne. Also included in this invention ar the optical isoners of the

—hf—f'm

A~ —

gdonpoumnds of farmula (L3 ich result 2from asymetric centers,
dont ai ned theréin. Such is @Pp€dsin substantiallly pure form
Qy cl assical separation te sterically controllgd synthesis.
l[Included is the specific c t helr esol uti on of

1-ethy$-1, 3,4, 9-tetrahydro: M@ hyl ) - pyr ano[ 3, 4- b] i ndolle- 1- acetic
gcidinto its tical RS rs by sgparation of the correspondidng
[[(1S)-endo]-1,7,7-trinmethyl-bicyclo[2.2.1] heptan-2-yl ester followed by
Rasi ¢ hydrolysis. 50 ANTI -1 NFLAMVATORY ACTI VI TY The usef ul

gnti-2hfl anmatory activities of the pyranoindol e acetic acid derivatives of
flor-mula (1) are 55 denonstrated in standard pharnacol ogic tests, for *

. (D

xanpl e, the test designated: Prevgntative Adjuvant Edema The objective of
this test is to determine the ability of test drugs to exhibit an acute
ant i - Phifl amepihiermigdiatk K\emnhoun isblatlos,. is rebuced tsigta Hydride, f@rrekaimiple)LifSity Baive fr@rp-

R S

ours abefﬂl’é&aﬁrﬁih drdﬂﬁls Scompoundd Mgw e@aéra‘ﬁﬂo@ mh a
dni ni*$t rsxtutedr&keﬁrqstgndb"gwwobrdiyemlesmd dessrited ibg Demerpaar &t ci, Hipitedu St Batery 5

gl |
o R T éﬁscisfqn bt O L
tlille vvaftye_rg,nclem(ahm)gprto their ggl u{) | i ty I pri mary screenl ng EI3.| | drugs

re admi n| eSISeW Pf f@g Saﬂftﬂfw ' E'Fe?rg/ kg,
in ‘y Q 'ﬁ:e P{’@I S.
- 0. am (| Xy 1")
t hodol eCtﬁel o-b¥d ndoie 3- acetnc acld ester (X) wherein R2 A3, R4 and R5 are as deﬁned above.
40 The ester (X) |s reduced for example with LiAlH4, to afford the b—substltuted tryptophol (VI), described
in Process A above. The compound (VI) may be converted to the compound of formula (I) and (ll) by
Process A described above.
Process B was used for the preparation of the compound of Example 2, Table II.
T Process C described a process for preparing compounds of formula (I) and (ll) which comprises the
45 reaction of a substituted indole (XI), wherein R4 and R5 are as defined inn formula (I} and (Il), and a sub-
stituted acid chloride (XIl), wherein R2 and R3 are as defined in formuia (I} and (ll), affording the substi-
tuted 3-acylindole (Xill), wherein R2, R3, R4 and RS are as defined above. Rearrangement of compound
(XIlN) to the intermediate o-substituted indole-3-acetic acid ester (X), described in Process B is accom-
plished using thalfium (i) nitrate by a method of E.C. Taylor et al, J. Amer. Chem. Soc. 98, 3037 (1976).

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 VIil, wherein R4 and R5 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 R4, RS and X are as defined above. The ester (XVI) is
reduced, for example with LiAlH4, to afford the B-substituted tryptophol (XVH). The compound (XVII)
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 Il

Thep-substituted tryptophol of formula (V1) 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,
ethyl, propyl, isopropyl, butyl and isobutyl.
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10 The method is essentially that described by Wax et al, J. Pharnacol.
Exp: Ther., 192, 166-171 (1975). Goups of rats are injected intradermally
in the left hind pawwith 0.1 nL of Freund' s conpl ete adjuvant. The test
conmpound or vehicle is adm nistered i medi ately before the adjuvant, 24
hours and 48 hours af- ter the adjuvgplgdsgawsgp. 1 and 2). The injected

hi nd paw vol une is neasured before the injection of adju- 15 vant and 24
hrs. after the last drug adm nistration (day 3) by neans of a

pl et hysnonet e"rﬁégﬁxﬁa%gﬁl Q&use&rﬁe% .ch’ﬁrdés%or)we chdHfe, Bloning bifisfe PEt WEEN the hind
paw vol ume onT ddiyiula3 (IY 16T QR WithSsu Epedraamutw accditible |Edrgadielaad:or(25

0.)g b Theke (fleriyed palt s il toth @ ntgfid
The oal SuLHR A FREA BETRIoN (e MJ B immr?’fﬁ:mg;@

and the per céghnid@Eorgdnibas mrkarecaru‘ @rrrrne rnwgnerr Ss 1@ pLrant
% pr ot ect i onSuit mQrganlcre@svm%meth@e|ssltStlmdm iaxamplenthe bygroxides. monatmblcarbo-

e oo o S s G A TR b e ey '

further testatoresesich & mwwhmm.rdmeﬂwhammm tnrnattn nmfe. étriyramrne amtihﬂwybhme bna thelsent

i nventi on |s°f%¥l?§‘i:‘%gb$n ddi- ‘”a'm ? me E edtam '?ryhcon d?ré*"qe

Withing in Sies rrée.t ra@d aurraﬁ e g s Jie‘é';%br Ztﬁﬁsy
test drugs tsuch abippt olzdlrte arpmm o:ecp;thbnne Riedeizing ahtE-theiSFbQiﬂQlGarﬂfN -hgdegyaikyl] detiaed

with a chem 8 SthraIst'h'F?Q*hY' hs';ge ea;@ (252¥§° P‘M[‘)B'P 'd'g‘%z K”ﬁ%m’"ﬂm I’fpl 7o her al
and cen- I&al%giaﬂ ggr'\ ’2&: ol a tnme ano mgﬁ
U

mce (15- 25 95 examip@ A4 rﬁ'lpﬂfdﬂ yl NO2-hydRo n&o@ﬁdr.m NONdirBth M&rp ave
free ac- 2cesliuno NwaethglrN-(2AidroxydDry (g orﬁhoda ma!mﬂmetwlmbeﬂmnmsa#s rvebich @re. chBraclegrs ar e

di ssol ved or'zerpgéseﬁpeq;‘ sglbify FEfei, MRy e | BRI 1 AMOAT SRUB VB e

h
di stilled walhe yahenhatonto HThE ST 1R I8 Hedit A hfich/Cor BANRE RnolR indneVed] KBl 5
m./kg. For pgle, marhg/casc sfeaiii onigorgdnlc baldesiiSs préterred b dis¥bivil thd &ideotl fombulal (@ vaatddbdnar y

dosage of5 25135% eas °r19 eqvlrt?'eat m{%éﬁv ‘G'qus@ma%m b'%? a ﬁgeeuslv. the
t

Det ai | S jon
Bi ol . rﬁ&ude ﬁ %Erﬁ%%fg%ndrbrﬁ bid&r atee s%é%&luﬁf oﬁhﬁhda%err’l&EIEE Erﬁ&n\ﬁﬁ é’l

t est corrpou neplutign wemrtlgm ¢f apater-migéible Riveit 9f annere) tnederatetolarity, Uﬂexmlenalbeerak@o%
i nj ect ed 3. plor Ftange. duiangiol o (pwar AYBERRE B Ao P MGG Kt piRS;thsrsol salt if that

phenyl benz oqUiTg gra&mid BBl ahineZsald R ofkorfhula BRGNS hatRNGIvdt & GRYEr thderate or
I ndi vi dual ols eolarw, foo malmplx,emanoTheetomardmyraoelﬁte \iiethiyleithegand oerggbrabO At matl anquivar m

i ng novenent lgnt ‘P“ﬁ *l" cafi 'NBW dl‘S"m *’r?'“" h@)tfs‘i'“s
icount ed. *fhe™ ms mg‘_”r’bg"j;g }j& ol el t he

mean nunber gy %és ohsRy béﬂwﬁﬂe e; eﬁp@étﬁhlplt @ prar&rem tSQrsé Sutﬁﬁ tanyl adue ent 60
Pr esent atronarnduntsefswlessvolame@gmesr eated and vehicl e- treat ed contr ol groups

i | i re ce i c or| I
are Corrpaké?d Y gr%o he corrgﬁinmc%mng% Hamgrfgmumitgrr'g";c |n tel? g;‘%utucgr o@ e%
cal cul at eq: ﬁp ation ofthewater
- Included in the present invention are the diasterecisomers wherein the 4-substituent is either cis or
- frans 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-(phenyimethyl)-pyrano[3,4-blindole-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 pyrancindole acetic acid derivatives of formula (I) are
556  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.
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EQP238226 Bl Percentage protection = (c-t) 100 5 where ¢ nean nunber of
Ithes in the control group where t = nmean nunber of withes in the test
dfug group An additional test used to determne the utility of the
conpounds of the present invention is designat- ed: Randall Selitto Test in
the Rat The objective of this testgpposgesmess the potency of peripheral
and central acting drugs in inhibiting 10 the reaction of rats to painful
stli mul ation applied to an inflanmed paw Species: Male Sprague Dawl ey rats

(180- 2009} AlrfapktsRils andASmiRRti-p@l S are fasted overnight prior to drug adm n-
1 |strat‘L%—'p'lT| a Prep aratlon and Adm nistration: Freund s Conplete
Adj uvant ( FRBApd'$ e letsmdp@dt In55 okkillef! an¢l dsipatiMybobacigrium butyri-

it fe e R S e

agcordi ngntas. t heir sol ub| lity. They are adm nistered by gastric gavage in a
vl unme of g &/ Jrg g body wei ght to groups of 10 ani mals. Met hodol oai cal
det ai Iﬁ) re used per group. The nethod is essentially that
dgscri bed byhe RRedis Iessamdny%h tdstribed By Wdx. et AIN. Phdaha:blmaxpodyn 194, 146-174 9275).1957)

and the a Sofuals hq! rqgigrggllytn@tha [hipd q:vefg@ mplete ﬁdjuvan:

(e s SRR A S G TR A

modi fi at ivam aed 24 rhataftddcedﬁst bre 6 adhyinistiatioh Qdaly 3pby raéans §m& (Bulcd

(1963) . Threnigsringt)r Tnandifererics beswesn thal hir;y Paw yhiupie oo daytl and dm@e’m@eras mepd,e@awdat

i ficr eases UBE Etodglac (35 pglka p-ap inpluded as appatve 6P s conti nuously monitored by a

poi nt er npydshihtisd #Reufls:| | Near scale and is neasured in grans. The
flammwatory reaction is induced in the left hind paw of rats by injecting

t L of Freymsd [VelymEfexsraspadng e rreiEM) i WHéatqdésrteamWe@mhwewem%l eis
ni ni stePé’EFWﬂc?Fzgfag YAPG L9 T HEUA u- vant. The pain threshol d

[

0,

a

(Yocalization) is determ ned ter t I nfl amed paw of the
t b HRen Ly (L 9 | ter|

A

Q.5

eat egb and control groups. esen sults and Criteria for
tivity: Each ani mal which has a readl ng 1.6 tines greater than the nmean
adi ng Of@;hgﬁ(ﬁmﬁﬁo%‘f fm be@ﬁﬁ%@k?ﬁ"/‘adﬁ%ﬁaﬁﬁa ﬁ?ﬂ%’%@%’}géén an
aI gesic { f%ﬁt Eﬂ%ﬂ °

ge¥i c effect s tahen etermned i'n each group. The [err] (dose which
uses anw of t he ani mal s) using at Ieast 3 doses is then

ter- mne d desc n. L tc
armacol .p,, Jut Eﬁl{;‘ﬁ‘b”:ﬁy, :l:, d ;{"ﬁw‘gﬁﬁ in Mi pr;(??i Eaegelfﬁnvenl'%‘t's gesrgda\}?dor t he
nmpoufrds OThet dbjactipé eSthin test lEI\tﬁderrﬁiﬁE &) abilleofadso Gregetn tinhibin @d nbeeptive Giain) @S

Dl | ows: 4Bong@of mice injected with a chemical irritant. This test is a primary screen for both peripheral and cen-
trally acting analgesic drugs.

-0 PO oL

P

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
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.

55

60 Presentation of results:

Drug treated and vehicle-treated control groups are compared and the percentage protection con-
ferred by the drug is calculated:
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55 60 65 10 EP 0 238 226 Bl Table | 5 Substitut ed
i, 3, 4, 9- Tetrahydropyrano[ 3, 4-b] indole-1-acetic Acids R3 10 [err]

Preventative Phenyl qui none Randal | Selitto Exanple Adjuvant
Edema * Withing in Mce * Test in * 30 1
37 . 9) e Bgf%o% 2 3 _
19 35 4 15 86 (0.5) 5
4 40 6 (3.2 ()18& 7 37
15 - 10 Percentage protgption = (e-t) 100 (7)
60b 45 11 55 e 11 12 32a
(9.5) (1) 13 36 2 50 14
46 5 where ¢ = me@nnum§er of writ;wes in tr:we contrgl@roup 25 55

h = mber of writhes in the d rou
16 v K:dedir:i‘:: nI rtt]st used to 'determine tts ut %f th%_ §ompounds of the prés%g %gr}ionliz designat-
44 ed: Randall Sdlifto Test in the Rat -
(3.2) The objectivg 6f.t83 te@(s to assess the pdtéhcy of peripheral and cen@ acting drugs in inhibiting
(3.3) 10 the reaction of rats gp)paipiy! stimulation applied to ag jpfiamed paw. 11
- 65 EP O 226 Bl Preventative Phenyl qui none

Randall Selitto

] Male Sprague Dawley rats (180-200g) are used. The animals are fasted overnight prior to drug admin-
istration.

Drug Preparation and Administration:

Freund’'s Complete Adjuvant (FCA) is prepared by suspending 5 mg killed and dried mycobacterium

20 putyricum (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.

Methodological details:

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, ltaly) 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
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.

25

30

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 EDso {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
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m.)Ie-; Adj uvant Edema * Withing in Mce * Test in the Rat 5

2Y¥. 40 11 22 47

(4.7 (0.25) 23 0

(4.4) 10 24 2 0

- |25 . EP0238226B{ 3. 1) 26 -

10 - 15 _ 27 -

24 - 29 - (3.2)
- 120 34 - (1.4),

- a0 60 - Tablel 47 | | - 41
- 30 25 42 [err]

% 2: : } 453 Substituteé ?,r3EJe?-r’ljetwydropyranoB,‘i-d indoié&-a%e%ic Acids 453
[efr] 35 *The nunbers quoted are either percent inhibition at 25 ng/ kg or
the [err] in ng/kg given in parentheses. 40 a Testgd at 10 ng/kg. 45

b Tested at 5 ng/kg. The | ack of side effects as&ociated with the
conpouﬁ s of this invention are denonstrated stand- ard acute toxicity
telsts as described by R A Turner in "Screenifig Met hods i n Pharnmacol ogy, "
Acladem 50 ic Press, New York and London, Pp. 152-163, and by

priol onged admi ni stration of &?e conmpound t CH rmbl ooded ani mal's. Waen the
conmpounds of this invention e enpl oyed ag$ anti-inflammatory and anal gesic
aaents in warm bl ooded ani nal S ™Ney_nma adm ni stered orally, alone or
i dosage forns i.e. capsul esbl et i, co bi ned with pharnmacol ogically
accept gpl e exci pients, such a§ arch, Iql k gugar and so forth, or they are
adm nistered orally in the fefn SHTti € in suitable vehicles such as
velgetabl e oils or water. Tﬁé conmpoun t hi edj-a\Ce0Ri on may be _
adm nistered orally in sustained rel ease dosage formor transdermal- |y in
oijntmrenass or patches. The conpounds of this invention nay al so be
adm ni stered in the formof sup- positories. The dosage of the conpounds of
formula | of this invEneventative! vary Rhepyicuinengarti dtendellRalidéind cho- 60
sein and for m Exaatple niasiiuvaint ®demfalt t haVrithing in Mive #| Test\in Whe Ratife
payticubar host ﬁpder treatgent. Cener- alk%g)the compoun dﬂ% this
i nivention are adh ni stered a concentratidn’level that a for&s efficacy
Wi f hout any del eRerious side-effects. These—effective anti=inflammatory and
anpl gesi c concen&ration lev_els are usual l;y obtained within a therapeutic
rapge @ 1.0 [err] to 500 ng/ kg per day, with a preferred range of 1.0
[efr] to 100 ny/Rg per day. 1¥he preferred aﬁﬁti-inflammtor@?-"ﬂose range is 1
mgjto 20 ny/ kg bgi.d. The 654 preferred anal gesic dose range is 1 [err] to
4 pg/ kg b.i.d. 1%
40

(3.2) (18) -
L 7 37 15 | -
10 (7.8) (7) gob
4 1 85 n -
12 328 ©.5) )
13 36 2 -
» 14 ' 6 2 -
15 30 25 -
55 16 (3) (5.5) (0.012)
17 44 il -
18 15 _ (3.2) (0.8)
60 19 52 - (3.3) (1.6)

20 34 1 -

65

11




njunction with nonsteroid anti-inflammtory drugs such as acetam nophen,
Touprofen and aspirin and/or with opi ate anal gesi cs such as codei ne, oxy-
codone and nor phine together with the usual doses of caffeine. Wen used in
conbi nation with other drugs, the dosad® &#38@R&Btonpounds of the present

i 0'238 226 Bl The conpounds of this invention may be adm nistered in

invention is adjusted accordingly. 5 The conpounds of the present
i nvention al so possess antipyretic activity. The followi ng exanples further
illustrate this invention. ErékéitativelO Phenylquinone Randall Selitto

1-Ethyl -1, 3, 4, 9-t et rExkitAiple- Adjoviait Bderidy| ) -WhtBhg s Mic® - | TEslif the Fagat i C
Acid (lsonmer A) [err] :l[err] anép[err] = -CH= CH=CH, R4 and [err] =
-H) Step 1.5 Preparatioﬁ of 3-PhenyTpropionic Acid, Methyl Ester Tb A
m xture of 3-phenyl pro@Ronic aci d4§118.2 g, 788 rfM)) sul furic afi25)(5.9
g), and 100 nL of methagol was heabed to reflux cn/g; ni ght - TLC apal ysi s
i ndi cated the absence 0T starting material and the reaction was
concentrat éd invacuo. PHe residue %as dissolved i & 200 nL of ethyt ether,
washed wi th sodi um bi - ggarbonate (100 nlL), dried @ﬁfr magnesi um sul f at e,
filtered and concentrated to give 124.4 g (96.3% of 20 the ester as a tan
oi|. IR (neat) 3020,2928 1730 [errT Step 2. PrepdPation of -
[ err] - (Pherd§l net hyl ) - 1okt i ndol e- ethanol 25 Topg sol ution of Lithium
iisopropylam ne in tet2r ahydr of ur an/ cycl ohexane (é% M 136.4 ni, 300

), cooled to [err] 8nder a ni tTogen at nospher :2 was added a Sol ution of
- phenyl pr%ﬁi oni c aci d34nethyl es—ter (44.6 g, A¥4)mmol ) (prepased in Step
) in 150 of dry tet4r0ahydrofura# The m xture s ‘allowed to stir for‘ 30
inrutes. A solution of isatin (20.0' g, 136 mmol) 300 nL of 7
et rahydrof uran was adddd drop- wi-se and the mi xt30e was allowed-to warmto
oom tenpergture for 3 ypurs. The ygature was qu fmed 30 w th_ 500 nL of
aturat ed amoni um chl ori de and the ] ayers were separated; the aqueous
ayer was washed with éher (2 x 180 nl). The conbihed organic extracts
re dried over magnesiggn sul fate,,§31- tered andypdncentrated to give 71.8
of a browg oil. 3-Phenyl propionic @cid, nethyl esfer was renoved by
istillation ([E'rr]/1.§ and t & 1 esi due (50. 29) was di ssolved in 300
of dry tetrahydrofuran and added slowy to a cooled [err] m xture of
i thium al um ni um hydride (18.56 g, 489 mml) in 225 nL of tet- 35
ahydrofuras. The m xture was allowed to warmto roomtenperature and was
hen heat ed under ref4The fromigeriounmtehear xittengsert demt choh it Horn i ce

011 traton ekt wiomsH 5 O Ctfertag kol oot of ArtEhfpifenas

eparated faoomthe filtrate and dried over magnesiumsul fate, filtered and
ncentrated to give 35.5 g of a red- brown oil. This material was purified
y #lash chromat ography (30% et hyl acetate/hexane, silica gel) to 40 give
e tryptophol as a I PR d el Omgykeae. 99 . [err] [err]8.08 (s, 1H),

65 (d, 1Hs J=7.5 Hp Teetdd (&b |HmgAgs Hz), 7.18 (m 7H), 7.01 (d, 1H
2.0 Hz), 3.84 (d, 2H, J=5.0 Hz), 3.43 (dt, 1H, J=7.5 Hz), 3.10 (d, 2H,
8.0 Hz), 1.79 The lacK ¢{)side Rffgctscrasoyiatad with thes@m@oundsr of Tthis invention are demonstrated by stand-
ard acute toxicity tests as described by R.A. Turner in "Screening Methods in Pharmacology,” Academ-
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 | of this invention will vary with the particular compound cho-
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 leve! that affords efficacy
without any deleterious side effects. These effective anti-inflammatory and anaigesic concentration lev-
els are usually obtained within a therapeutic range of 1.0 ug to 500 mg/kg per day, with a preferred range
of 1.0 ug to 100 mg/kg per day. The preferred anti-inflammatory dose range is 1 mg to 20 mg/kg b.i.d. The
preferred analgesic dose range is 1 pg to 4 mg/kg b.i.d.
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Step 3. Preparation of

1- Ethyl -1, 3, 4, 9-t et r ahydr o- 4- (phenyl net hyl ) - pyrano-[ 3, 4- b] i ndol e- 1-acetic

,* Methyl Ester A solution of [err]- (phenyl nmet hyl )-1 H-i ndol e- et hanol
(15§97 g, 63.6 Mol ) (prepared in Steg net hyl pro- pionyl acetate (9.95
6 mml ), and p-tol uenesul fonic aEP@ 2@09‘9) in 500 nL of benzene was
heagted un- der reflux for 3 hours, and water collected with a Dean & Stark
recgi ver. The reaction mxture was 50 cool ed to roomtenperature and washed
wi th 5% aqueolhs compergnotihi pay be a¢ynisieryd in Ue¢t'°r( Qltb@omﬁtf id agti-inflatnmatoer

regfest um SOLERE dﬁzs,fm'f’%&m e mﬁ% o o ;:g,ude

progluct . Theirgs, @ dbdagd & aBonspolMaE 6f tite@R3éntin g Bt ograp 3%
et hyl acet at eJheexrenoends gfithej preseny Bientian@lsg paseess mqutreacﬂv&v( hi gher , 2.26

9.8%) and | sofefollewingexgipples fyther Jusyrale this inyertion. a5 yel | ow oi | s. 55 I SOVER A
o] 89 Hahued), 7.42:7.00 (mOH), 3.80 (M 2H, 3.72 (s, 34, 3.20
(m |2H), 3.6 (d —1H J=17 Hz), 2.80 (d.1 H, J=17 Hz). 2.85 (m1 H). 2.05
(q. |2H, =7 1534, Btet@nyqre-4-(Beayimetag-mrangi3,4- blmdelﬁwyeﬂmmmmems [err] 60
| SOVER B [erydi & S a_l 7 0 . 3.84 (m 2H), 3.70 (s,
3H) | 3.04 (cﬁ'd zgil% peh %ﬂdcﬁ'cfgé?dﬂlg’ﬁgJ 7.5 Hz), 3.15 (m 2H), 2.82

(m |1 H)), 2SE‘ID1(E{epa@k'bnQﬂ&ﬁ’heﬁylmomcﬂc@zﬂeﬂwlES@H J=7.5 Hz) 65 IR (KBr)

3440, 1725 [ e K hnixibr® of 3- I%Pylpg'o;%ﬁﬁ aag@1gég %@Fﬁmﬂl) sl Rad @%‘%Qn@foo mL of methanol _
1-E hyI 1, 3,whs Beateatts RMKCVEmight. (TR @ryhlsitridioaté d th@ sisérioe bfbtatt He reafict i C
Aci was concentrated jnvacuo. The residue was dissolved in 200 mL of ethyl ether, washed w:th sodium bi-

1 Et hyl - 4- ( RGP irad oyermagnasiym;sulfioaitsisg poBrosnute 3 giefoiRe4 89838 P
aci d, maf°hy| ﬁs,teagadgagmnnﬁcrﬁprepared in Step 3) (3.0 g, 8.25 nmol) was
dis oI ved in 100 nL of ethanol, and 100 nL of 10% aqueous so- 5 dium
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Step 3. Preparation of 1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano-[3,4-blindole-1-acetic Acid,

45 Methyl Ester

A solution of p-(phenylmethyl)-1H-indole-ethanol (15.97 g, 63.6 mmol) (prepared in Step 2), methy! 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
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% ethy! 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.

50

55  ISOMERA

1H NMR(CDCla) 5 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, 1H, J=17 Hz), 2.85 (m, 1H), 2.05 (q. 2H, J=7.5 Hz), 0.90 (t, 3H, J=7.5 Hz)
IR (KBr) 3420, 1725¢cm-1

ISOMER B

1H NMR(CDCl3) 5 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, 1H, J=17.5 Hz), 3.15 (m, 2H), 2.82 (m, 1H), 2.20 (g, 2H, J=7.5 Hz), 0.82 (1, 3H, J=7.5 Hz)
65 IR (KBr) 3440, 1725¢cm-1

60
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adjusted-to 7.75 by the portionw se addition of

l-ethyl -1, 3,4, 9-tetrahydro-4-(phenyl net hyl)-pyrano[ 3,4- b]indole-1 -acetic
acids The resulting solution was evaporated to dryness and then taken into
benzene and evaporated (2 x). The residue was dissolved in ethyl acetate (8
m.), stirred, and petrol eum et her (3(%,;[{2{8%6% m.) was added slowy. The
precipitate which fornmed was stirred our, filtered, washed with 25
petrol eum ether, and dried to afford 1.0 g (98% of the salt as a white

solid mp. kgl .]preﬁa?rg@n be1- R .&%t‘%hgg?%i-(ph&wm%ynpp'@/rgﬁogi‘é?lipdole-1-agyticé\gd Type

Chem cal Shi

[err] 1-Eti3-O(plied r;nettM) 1 32.9~tetrahydropyrano( be;mdo -1-acetic acid,2 mgthy . e@te( m@5A

9 e ;5 S e L
was,_a ux wi ncentrate

N, 3.77% ?:OU 1so :g |d as ﬁt&aﬂ% mixture was acidic. It

1-Ethyl -1, 3, aé)hdn@taﬂﬂh ld'tl‘e(heﬁl(e hn‘mﬁe |’n nep lhétreﬂiaﬂts werb {iriedl b0 Inagndsiumesniet | C

Acid, Met hyI fafeg f"@fed @ﬁtg:(' "’e 2 an d ‘VI’"ﬁ 'B’-eaéf@f‘l c
Acid. ety “ﬁm e ga 8% AR 9@& Sooh gy
500 nL of ney -_lsane aw zsmmensﬂ Hs)u ur|c aC|d was added. T
resul ting sol uk l@n%&%&h@al‘@dnlmder refl ux overni ght. TLC anal y5| s indicat-
ed the absencéndf %cgégff[{m"ﬁ?@tg%g 36 H&PF NA8' r eacti on ni xture was

concentr aged |n e (32 The teditdue was 50  dissol ved in 300 mi of et hyl

et her, washedrepdritin 580 &8ihg-033,9saehydimnskipresyinithyibyeant(d 4 b]inti®& 1-ade)ic  Adlli eSddiawer
magnesi um suP#isemerA) | t ered and concentrated to 24.09 g (89.1% of the

ester as a burgadddyngM @Eafl PiN soukidd) WaEAbdd t§é9@pe&l&ﬂ€ﬁ%fl-e[h%1r3]4 ﬁeﬂ%hﬂd?o 45 1
H, 7.62 2d, (phedylmetﬂuﬂﬁ:yﬁn&ﬂz -b]m&la’%Qathlc(hZud (019654 76 romal)9n nethandl 3. T 3H)

55 - Step 2. aqws gp AP o ewﬁéb Hﬁiﬁ% 113,4-8-tefal rﬂr‘e&@h%ﬂ@ﬂh\@ Pﬂgmtﬁ* ¢
h

Met hyl Est er véporat Lci(g g rThEhf ea?s agffgk?(gmeF tﬁ%}é gﬁo@%ﬁthﬂﬁ}n an

addi tion funa@ | 30wl wasistdel sldMyOEre phicibitad-whigh Formedl saﬂae@fo hadr, HibkddpkasRaGHitl I an

(THF) and568patleyr ether, ang ormﬂ torafietd 1.8 0 (9B} the saltche 2 White SN ni.p 180/19PEHese). ane/ THF,

132 mmol ). The m r oledto[err] and a solution of_ .
i ndol e- 3-acetic al@lg &P@gﬁﬂ%? No,of protons™ | Agpe soChemicaliShift(fIn of dry

tetrahydrofuran was added dropw se The m xt gHg was t hrpg & |J& dto sit at
[err] for315 ninutes, and then a | ution of nzyl 2498 é?ﬂe L 59 g, 60
mol) in 300 nL of tetrahy- drofurfan was add&d2dr opwi action

m xture rmust be stirred vigorously so that t3CHHKCLI puz.maem(ﬂb ani on of

I ndol e-3-acetic acid, nethyl esterqreacts co Ie ely v4g %Ke benzyl
chloride.3After 3 hours TLC anal ysi s indi c& aa 1Srrpl e I?Empt i on of
starting mat erdnal Gacdng, 72_9Q HYb.oON, #Gueous saturated am 65 noni um chl ori de
was added. Thdoagu@dogt;Hages N\esg%separ at ed and washed with ether (2 x 100

m.). The 14 EXA % 238 226 Bl conbi ned ether extracts were added to the
organic I‘de was dried over nmagnesiumsul fate, fil- tered and
concent r at ed 1Emy1H5s,4b-1gtrahgictadiphdnpihéthvy®-pyrardiach)b)-Difiole- RabtetieracidMetyll Estef i S mat eri al

'was reduced fleemend
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-!

NMR(CDCls) 5 8.17 (s, 1H), 7.62 (d, 1H, J=6.7 Hz), 7.32-7.07 (m, 4H), 3.79 (s, 3H), 3.70 (s, 3H)

55  Step 2. Preparation of a-(phenyimethyl)-1H-indole-3-acetic Acid, Methyi 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 -78°C, and a solution of indole-3-acetic acid, methy] ester

60  (11.36 g, 60 mmol) in 300 mL. of dry tetrahydrofuran was added dropwise. The mixture was then allowed to
sit at -78°C for 15 minutes, and then a solution of benzyl chioride (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 benzy! chloride. After 3 hours,
TLC analysis indicated complete consumption of starting material, and 200 mL of aqueous saturated am-

65  monium chioride was added. The aqueous layer was separated and washed with ether (2 x 100 mL). The
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espondi ng tryptophol w thout further purification. 1H [err] 8.09 (s,
s 7.73 (d, 1H, J=7 Hz), 7.40-7.09 (m 9H), 4.19 (dd, 1H), 3.59 (s, 3H),
3.47 (dd,1 H), 3.20 (dd,1 H IR (neat) 3400,1730cm1 Step 3.

Prgparati on of p-(Phenylnethyl)-1 Hindol e-ethanol 10 The crude

[ ef

r]-(phenyl met hyl)-1Hi ndol e- 3- agptig3g@gs g1 net hyl ester obtained in Step
15 g, 60 nmmol) was dissolved in 100 nL of dry tetrahydrofuran and added

dr ppwi se to a cool ed suspension of lithiumalu- mniumhydride (2.73 g, 72
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EXAVPLES 3 ined. The proton NMR of this compound matched that of the sample prepare

by the prooedure de-

1- Et hyl - : ,SEF%TPr'ee;hsd?o 4- (phenyl et hyl ) - pyrano-[ 3, 4-b]indol e-1 -acetic
Ac d (Isorﬂ'_MB}_él [err] = [err] and [err] = -CHCHCH=CH, [err] and
[eqr] =

1- ¢t hyI35 1Héazy| gsf‘ 3t’er"5'ﬁ§r8r4dph3"y("bqrq’él?1f/’i'??&lalﬁ/tf]'?d"ﬁﬂraﬁet'ﬁf@d 0B 2 ndol e- aceti c
acild, rretf'wh1£$$|€ngaﬁﬁ-H34(bH cheH-84-, Kepreparayd in Exanple 1, St ep 3) (2.19
g,16.0 rrrml% 12 mxture of 65 nL of lo%a ugousetso um
hy(]rOXIE @(égpy&h %mw 1—%;4’3 e&'é m&jséSQe pder
ref| ux T orgody L>é¥an?aﬁonwh B bd rabEturbis el o e @ 10 1
m Xture ofmui:mr%ms)demm mhxenm dﬁe@i&tﬂralmztuuadd'@eb dodiurt hﬁlromegetlﬁklm\s abBbe taqueous

\¥

(80%
chr
nmat

ng r I’TB.gneéhl'oHﬁh 3302 et

er was Be F’%E 'éb? aqa'e?UéIl'EWF SWPEaI'?“@ paidifig nd ex-
gl SR &g}*ﬁsﬁmmﬁg e %’ﬂif. o

oetat%exahe I’sfﬂ @t g@nae iy ridl @high w:s rdcnfa
dafw%behzle d¢u methelTi give 3G r(15 ofiresacieh gy 4 Whitesplidy yn.of 174 ﬁ3°0

of alize
o) r7 G2 e 412 @A AG2 of
gma;fg %};\@%ﬁgﬁs@%gﬁ[ é’ﬁ%ﬁ grg]‘ziitr:]e/getzm eu%I et her tgﬁglove

315 ng ( 15%anadfCalctidor 8giHebNDS: CA75:82f H,3.63;0N, nd1 mp. 171 -173C. [err] 8.48 (s,

1H), 7 39- 7 Fond:(Grys. -, 6-38: 8.9 dd, 2H, J=7.5 Hz, J=2.5 Hz), 3.19 (m 2H),
3.02 (d, 2 3,Hz), 2.88 (m 1H), 2.15 (m 2H), 0.89 (t, 3H J=7.5 Hz) 50
. | R |( KBrs3 ) 2 [err] Anal. Calcd. for [err] C 75.62; H 6.63; N, 4.01

1,8-Diethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-bJindole-1-acetic Acid
(I, R! = -C2Hs, R2 and R3 = -CH=CH-CH=CH-, R4 = -H, R5 = 8-CzHs)
60  Step 1. Preparation of 1-(7-Ethyl-1H-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
85  hours, and then cooled to -10°C with a dry ice/methanol bath. A solution of hydrocinnamoy! chloride (8.43
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und: € 75.76; H, 6.35; N, 3.95 EXAWPLE 4 55

8 Diethyl-1,3,4,9-tetrahydro-4-(phenyl net hyl)-pyrano[ 3, 4-b]indol e-1
-acetic Acid (I, [err] =[err] and [err] = -CH=CHCH=CH, [err] = [err] =
[err] 60 Step 1. Preparation of 1 -(7-Ethyl-
H i ndol - 3-yl ) - 3- phenyl propanone To a vipeyag2peBstirred sol ution of ethyl
magnesi um brom de (2.85Min ether, 0.07 nol, 24.6 nL) in an- hydrous ether
(50 m.), was added a solution of 7-ethyl-1Hindole (7.25 g, 0.05 nol) in
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onpl ete (aboustep’33 Hamr&)m ofVIfE@yElﬂe(pﬂenhnMﬂi&dm -gthanple was d| luted with 25 nL
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gueous sodi umphnnmaemﬂatmplearadetmmenetm tey\ipgeparbdbin Sdap |2b(d 1bg.e|s s @hraﬁuui. of
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ed- brown oi | edd® I@er Hether. Thé edniibjned layédrg /ore v&EH’e]i wftlﬂédtl]ratecﬁsoaﬁm
S, 1 H), 7. 70c odojb dﬂ_ed er aTthmB)u m;agr@hgm sulfatg,aang wpncg_ntrp{)ad to&wpshe( g)eswechohqg agg
5 4m 3H Step 3. Preparation of

, o e
- Et hyl [er3r§] %dww c<;ln anﬁfém@gﬁtshp@@d q&ﬁ) T@2838f i rred suspension
f lithium al um num hydri de ( S 80 nL of anhydrous

et r ahy- dr of uﬁtam‘* (Fregeration Pft1r8dg@'w' B3, : $- @Ff?hydfw&@hényb\ﬁlhx/‘) Ry EaRiH4-pliagRintacetics

urs) a soLut fdhisgrerM et hyl -a- (phenyl net hyl )-1 Hi ndol e- 3-acetic acid

t hyl ester (preRgregndnfimehyBRHINHolé-Bthahél (Erepaldd. iBSEpd) (5.88 & 230 mililol) Ohethyl 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 (MgSOa), 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 MgSOs, filtered and evaporated to give the crude product as a tan solid (44% yieid). The dia-
stereomers were partially separated by flash chromatography (30% ethyl acetate/hexane, H3POa4 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.147-148.5°C; the other isomer was designated Isomer B and had a m.p. 158-159.5°C. Each isomer
55  was recrystallized from 1:3 benzene/petroleum ether.

(7]

ISOMER A

IR(KBr) 3600-2600, 3330, 1740cm-1. Analytical HPLC: 97.98% isomeric purity.
. Anal. Calcd. for C24H27NO3: C, 76.35; H, 7.22; N, 3.71
Found: C, 76,28; H, 7.25; N, 3.81

6
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aghydroys tetrahydrofuran. The resulting dark red m xture was heated under
refd ux for 2 hours. It was 30 cooled to 0C, and quenched by the dropw se
addi.tion of 40 nL of water. The precipitated al um numsalts were renoved by
fijtration and washed with ether. The layers of the filtrate were
separated, and the aqueous | ayer wEP0®238/226/Boi t h et her. The conbi ned et her
| ayers were washed with saturated sodiumchloride, dried over anhydrous
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hydr ocl®oric acid and extracted with ether (2 0 (')I'h nbined eth

] isting of 3 | anil 9g), 5 fyaroRy er
expracts wer:,e";zﬁrx,?zggggvgazima::;mﬁg@ﬂa%ﬁzﬁa%%@z‘:ﬁ SEER AN A
giye the CB?&&@%M afisddétl d EdiindSRlutich of chibPal Hydled21.9 glif 830chhLaof watbrprgitnitiigs Wer e
pattial |y sspedaboosd niinutes] ash chromat ography (30% et hyl acet at e/ hexane,
[efr] tab'eagghe agfiop M%\gﬁoggp%né Hepee *;mf%ﬁ%d'ﬁ%eW@B’- FRRdQYT SRS Mo t he
colfum wver T%aé gﬁéﬁv% dg% iorwis 8 Imt. ic abid & 659! B A wasTHieated HONET
whifch el ut egicitarrs imirates tltethénlddured busrrioe watgr vehis stiyinat Firhtibrsandwirying, afindpdHad ga
m . 147- 1480%ielct ¢f &-flepraemethydizsiite m-nAfd-288Si gnat ed | soner B and had a m p.

155-e}?9’i°ggg}gga_§?%é%%{eﬁ§om?m§ BB SuReiA®d from 1:3 benzene/ petrol eum

St7r98°/ | SAVER I | R( KBr 00- 2600, 3330, 1740 [err]. ,lAnaI ticcal HPLC:
) i so ofuti ithiym di la A) (2.9M if eyel , 11§ mbjgvas t0)$8°C
0 TEA § ot (lltl;zm ikpradpylarGad €BA) (2-JM i ?%Pg"]exig% 18! B)ig‘,’d ﬁ%?sg.ﬁlr I‘g'ag& 71

Foynd: ¢ Fgeromylamie .2%9""?\#“?.’% V'QE;?B?“ % | (4L is2ti
1, - Di eFhy il ¥as ”é’@%“a"%g% .%Srnsié BRI AR RBD b o ATAB @ bt fhpyabicoreied remd)
-adetic Acmds] éddsmaéamy “3 eeping ltHeGivirierafreFuf eeaeagtibni belo®xeerh [The rbacti@t was sfired

t it ing. :
) 3600788t 2 s ol © marep e B SIS AREE I 1 1y

saturated ammonium ¢ olution. The organi
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 LiAlH4 (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/Hz20, 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-blindole-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), BFa*Et20 (1 mL) and dichloromethane (500 mL) was
stirred at room temperature for 2 hours, diluted with dichloromethane, washed with 5% NaHCOg, water,
dried (MgSOs) 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 chioroform (3 x 200 mL). The combined ex-
tracts were washed with water, dried (MgSOs) 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. 158-1 60°C.

17




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-net hyl -4-(2-propenyl)-pyrano[3,4,-b]in
dole-1 -acetic Acid 15 (Isonmer A (I, [err] = and [err] = 7-F, [err] =
[err] Step 1. Preparation of 6-Fl uorgpg28®ldemsi satin 20 A m xture
consisting of 3-fluoro-2-nethyl aniline hydrochloride (21.9 g), water (500
m_), hydroxyl am ne hydrochloride (29 g), sodiumsulfate (120 g) and a few

drops of 6N HC o.boiJing with yigor- ousg stjrring. , To this was
added a boiling m%&%&m ate%. 9 gmmw/at er) and
boi ling continued for 45 m nutes.325 Th€Hgeact i dn72vas (pd+®Hd and
filteredg The precipitate was di sgol ved in eifer . drigd ov sodi um sul -
fate and evaporated to afford 18.7 g of the oXine (é byi e . The oxine
was added portionwise to 300 nL o8 90% sul fGH3c aci .38 [dsY] The nixture
was heated to [err] for 15 minuteg and thenzggyred quer ig ywat er whi | e
stirringsg Filtration and drying a{forded 11,7 8 (GO%éi el rFI of.
6-fluoro-7-methylisatin, mp. [er¥] 30 StepBX=@repdhiti orlm)¥

6- Fl uor o- 7-met hyl i ndol e- 3- (2-al | y2) et hanol dronfdtit 11018, 3.9 (d)t hi um

di i sopropylam ne (LDA) (2.2 Min cycl ohexane, 110 nlL) was cooled to [err]
in an i seproplf KB are') BA7PMH/CRN7ITEO0bat h. Met hyl 4-pentenoate (24.0 g, 0.206
mol) in dry t ah%@%&@g?&?@gﬁﬁ@{ 38 L) was introduced, and the reaction
stirred for 0.5 hours.” A'solution of 6-fluoro-7-nethylisatin (prepared in
Step 1) (19 EXAMBLEID6 nol ) in tetrahydrofuran (150 nL) contai ning

eimoratur o el BT BR b i SLbE bl il oSS ot (ot

for 2 hours and then allowed to reach roomtenperature. The excess LDA was
quenc hedasusi gp E!btlt{?tﬂ?v:gtrt%@g1,&Mnm?!iirm}ﬂsﬂfe\ghylﬂﬂa-%ﬁ?g){mnb[&I@-b]-ir'iir']dwb-1e;;ga{%i @‘Eﬂta%/fgla; was
extract e w / i m,?:ﬁ ﬂ?“ . to
afford 40.0 ;Q1urﬁx m.ﬁ%gaﬁ&o?gﬁ%y er me |ar§[mé k’%%ﬁ’gx%/eé‘gt er. g%&l' (ls'or??}oﬁﬁtht%sc

hydr oxyester internediate in tetrahydrofuran (500 nL) was added dropw se to
a stirred sus penN¥MR(DMS Q-sig):] N¢.OofsPrptofls 258Tyme ) i n Chemiray Shift (San (200
n), and“refluxed for 2 hours. The reaction-pas coolgegsin (?n ife bath, the
excess hydri de destroyed using 1:1 tetrahydrofuran/ lfierr] 111- tered, dried
(Na2S0O4) and concentrated to givel 30 g of cFlge tryd.dphol(s) Fl ash

chr omat ogr aphy using 45 25% et hyl acetate ane f o] by 30% et hyl
acet at e/ lglsrexane afforded 11.7 g (4%% yi el d) o:ﬂez?i tle %gén V\ﬁ@b)nd. Thi s
material was i nmediately used in &tep 3. StEEHR. Prebhrati®m of 1

-Ethyl -7-fluoro-1, 3, 4, 9-tetrahydrp- 8- net hyl ydec&@- pr ongnyl ) ¢Ryr ano-
[3,4-b]ipdole-1 -acetic Acid (I soger A 50 Am Xt‘uéﬁ conii éti ng of

6-f 1 uoro- 7- met hyl i ndol e- 3- (2-al | y£) et hano!l f5mRatie M-6:1-8&) 2y (11.0 g,
0.048 mol ), 3; T L id, methyl ester (11 g), [err] (1 ml)
and di chl or orr!m %ﬁ?@&%ﬁ@nﬂiggfrred at roomtenperature for 2 hours,
diluted wth BewothiCotanset.lBaney, 4ve¥shed with 5% [err] water, dried (MJSHM) and
‘concent r at edE Pgé e 21 g of oil. This was washed through a silica gel

{col um usi ng—@%ﬁexane foll owed by 5% et hyl acetate-hexane. Preparative

| i qui d chr onedsagoagipy-)-08thg-1\3at0astahy8mSipheny methyl)-pyrano-[3,4-blindole-1-acetic Acid

50

Step 1. Preparation of 1-Ethyl-1,3,4,9-tetrahydro-4-{phenylmethyl)-pyrano[3,4-blindole-1-acetic Acid,
[(1S)-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-blindole-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 1N hydrochloric acid (2 x 50 mL) and saturated

go  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-
66°C, and 1.15 g of Isomer B (second eluting isomer) m.p. 58-61°C.
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p 500 instrunment using 3.5%ethyl acetate-hexane as eluant afforded the
ers (5 g of Isomer A and 6.5 g of Isoner B). |Isoner A ester was

hydrol yzed by refluxing with a m xture of KOH (5 g), nethanol (500 nL), and
er (10 mL) for 2.5 hours. The reaction was concentrated, diluted with
er, and extracted with ether. TEP0@88226aBluecous phase was acidified with
HCI and extracted with chloroform (3 x 200 nmL.). The conbi ned ex- tracts
re washed with water, dried [err] and concentrated to give 3 g of solid

adi d. Recraysploatrbdaraion df ppnaf\m A1 joRdtrdIBBR-4RSHe hylhedtypyednbBa-bRidbler ded 2.0 g
(2. 6% vyi slade)tuceéldtltle conmpound, mp. 159-160C. 65 17 EP 0 238 226 Bl

EDNBO ['Fhr r ]l)efhyll}k% éhé!baﬁ)){d%-p(%nyl et la-pyrano[a Mﬂlg1 tlc acid, %é’)r@n&ﬁ‘k 7$h' ft

r ] 3 trimethyi-bicyclo[2.2. tan-2-yl ester (Iso 120g,2 mol)-}m issblved in a mixture of 65 mL
of ethanol a mL of 10% sodiuth.h§dsoxide, and therjixBire was heated under reflu@H® 5 hours. The 2.35

N

:

(sh) 2 mixture was the qg gemtrated to a cloudy ag_ueous sou gég:l in an ice water bath, and acidified
1 e e

1

6

with concentr, hiloric acid.. It yas then extr 2 x 50 mL) and the combined ether,
extracts we ver magnesiu lfate, filtred m ntraed to give 900 mg ofd (I&W biC ThislO. 6,

19 () baterial wa& f8c é@ﬁed N6l eneﬁbﬂe M—Mﬂ%b%) of fid furd £0)as Avaite soRaMEd170- C

8. 87, H. 18! 89 ‘V& g{’ N941 H 6.61; N, 4.15% EXAMPLE 7 20
1-|Et hyI 7- f@'ﬁhg@ be. ﬁ%?:fgﬁff BoB Nt hyl - 4- (2- propenyl ) - pyrano[ 3, 4-b]in
dol e-1 -ace sorrer

1-Et hyis 7-f | uor o- 1, 3 4, 9- tetrahydro 8- met hyl - 4- (2- propenyl ) pyrano[ 3, 4-b] -in
do| e- 1- acE@AMPLE®cid  1so- 25 ner B ester, prepared in Exanple 6, Step

3, was hy |qr3'4l§%1 £ iRetf)-pyrardR abiindo-13bdiOAGH 2. 1 g of
white sol ﬁﬁgééog%@? F‘?zafl onr rom ol te?]@)ggtr% gb?ﬁn et her| afforded 1.3 g
(8.1% %4 el d)hEPgl 11:|3|4£9£taramdm; (I ! |thy esagana[:ugusbiu]dol @m ,er :g%mﬁ%} Z sbJ
-yl ester, isom
Priot ons rsnc?ltbz?blcégr[nple ! 2 tg p 27 mg( 53‘57 pﬁtﬁg e@]soll‘g’ 71-172°C.
Ani for szHz i, 6.63; N, 401 (s)

Found: C, 75.55; H, 6.42; N, 431 . 06
() 225  [Po=-603=CHp 5.1 (m 1 HC=C
5.8 (m 40 2 aromatic

1. 6, 11.9 (s) IR (KBr, [err] 3070 (NH/ OH), 1710 (CO Anal. Calcd.: C
68 87; 30H, 6.69; N, 4.23%

35

40

50

55

60
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:58-61C. 65 18 EP 0 238 226 B1 {2

45 . Found: C, 68.98; H 6.77; N, 4.18% EXAMPLE 8 Resol ution of (+/-)-1

- Et*hyl - 1, 3, 4, 9-t et rahydr o- 4- (phenyl net hyl ) - pyrano-[ 3, 4-b] i ndol e-1 -acetic
Acid 50 Step 1. Preparation of

1-Ethyl -1, 3, 4, 9-tetrahydro-4- (phenyl net hyl ) - pyrano[ 3, 4-b]i ndole-1 -acetic
Acid, [(1 S)-Endo]-1,7,7-Trinethyl-bi gpoloag 226B1L | - hept an-2-yl Ester 50 nL
of nethylene chloride was added to a m xture of

1l-ethyl -1, 3,4, 9-tetrahydro-4-(phenyl methyl)- 55

pyrano[ 3, 4- b] i ndol e- 1-acetic acid (3.50 hbll nmol ),

[(1S)-endo]-(-)-borneol (1.70 g, 11 mmol 55—3-di cy- cl ohexyl carbodii m de
(2.27 g, 11 mmol) and 4- (N, N-di net hyl am no) pyridine (70 ng, 0.57 mmol). The

m xture wgs all owed § ' t v Q- Ni r .a stream of
ni trogen\./\@The m xt ur e%msgghfoeg?gé%’g?}q%{ggwg%#h&g%eg1@4‘%&;%"?{&%2@1 nd the
precipitate was washed with 50 nL of nmethylene chloride. The fil- trate was
poured into 100 nL of ether and was washed with 1 N hgﬁrochl oric acid (2 x
50 nlL) ang saturated 60 sodi um bi carbonate (1 x 50gflL), dried over
magnesium sul fate, filtered and concentrated to gi#e 3.85 g of the crude

m xture of esters. Flash chromatography (10% eth ! acet at e/ hexane, silica
gel) gave 2.65 g of the diastereoneric mxture Q estfrs as a white foam
The esters were separated by HPLG (Waters Prepyg 50 4% et hyl

acet at e/ hexane, silica gel) to-gkve 1.2 g of Iséner A (first eluting
isoner) mp. 63- [err] and 1.15 g\g second eluting isonmer) mp.

-Ethyl -1, & 4, 9-tetrahydro-4-(phe byr an®[ 3, 4-b]indole- 1 -acetic
Acid The 1 . ¢
-ethyl -1, 3, 4,9-tetrahydro-4-(phenyl net hyf?) - pyT A 3, 4-bl i ndol e-1-acetic
acid, [(1 S)-endo]-1,7,7- 5 trfmet hyl - bi 8yd& o[ 2. 72T Gr?@bt an-2-yl ester
(Isomer A251.20 g, 2.5 mmol) was dissolved in a mxture of 65 nL of ethanol
and 65 nL of 10% sodi um hydr oxi de, and the m xture was heated under refl ux
for 5 hours. The mixture was then concentrated to a cloudy aqueoMslting

sol ution, coolEzdmipte arRl ce Rk er bat lg3and adi di f R6d Wi t higansenpsiat ee

hydrochl ofi ¢ acid. It s then extracted w ether (2 x 50 mL) and the
conbi ned ether ext racté/s\éawer %%ﬁé%v% mag%gsi unfsul fate, & il t rddahd

iconcentraed to gdve 90X ny @H=CHeCHa@Hoi | . HThis HO materia was  —

‘recrystal lized fgomt ene 4@ O VS 3 ny 6% ?H t he pure aci a
white sol Y, m pg. 1709}'{;71. %%@fln%{eéal cd.(}flf or [err] , 75.62; ]Eﬁl—?%! 63; N,
'4.01 Found: C, 7%.63; Bt 6. OH=0H-QH3CH  err H = 15880¢M4,LE A PrepHrdugdsn of

(- )-1 -Ethyl-1,8, 4, 9-getr alygliogdohobgny! My hyl) sayf@nol 3g4- bl i pdale-1

{-acetic Acid 20

1-Ethyl - 1°8, 4, 9-% et r atBidr o- 4 (phenyl nét hyl ) 7p§r an8fCHg- b] i Wdol e-169a68t i C

acid, [(1 S)-enpo]-1,8t 7-trg- methylygbi cycl70§2.28;ldf~H ept a@- 2- yl138546r .
I'soner B, prepargd in%xarrple 8..Step 1, was saponifi®ed as de- scribed in
Exanple 2, Step 2, to Hive FCR-CHICHY oM the Bure aci dAd® a WAHTLS

solid, mp, [err} Et  CH=CH-CH=CH H H Al 1MA72
10 Et H H H 8-CoH; A 91-83.5
“ u Et H H H 8-CoH; B 118-119.5
12 Et H H H 8-n-C3Hy A 99.5-101.3
13 Et H H H 8-n-C3H; B 117-120
55 14 Et H H H H A 133-138
15 Et © H H H H B 136-141
16 Et H H 7-C1  8-CHg A 168-169
60 17 Et H H 7-C1  8-CHj B 124-125
18 Et CH=CH-CH=CH  7-Cl 8-Ci A 154455
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Ar

-Cal‘-cd. for [err] C, 75.62; H6.63; N, 4.01 Found: C, 75.55; H 6.42;

N,Y4.31 [err] 30 35 40 45 50 55 60 65 19 EP 0 238 226 Bl Table Il 5
Supstituted 1, 3, 4, 9- Tetrahydropyrano[ 3, 4-b] indole Acetic Acids 10
R Melting Exanpl e [err] [err] [err] [err] [err] [Isomer point 1
Et]| CHCHCHECH H M A Epod3kkot B3 2 Et CH=CH CH=CH
H| H A 147-148.5 3 Et CHECHCH=CH H  H B
158. 159.5 4 Et CHECHCH=CH H [ERR] A 159 160 5
Et | CH=CH CH=CH H [ERR] B 138- 140 6 geéf CH=CH
7-0 [ERR A 170-171.5 7 Et H 7
91{93.5 8 Example RIEt RBRE=CHCH+=®3 H RY H RS A +) Isonms mmecg
Et] CHCH CHE{H H gy Ft:u-cn%ﬁ 199 57181 SgiéH
H IH é:H-[ERR& A 115150 Th ¢ 8 Eis 15%9& ERR] B
133-138 12 Etg HCH= CH"CH'QHH 7'01[ ERP{]C‘JI:'. 3138 123-
Et E 2H H Et [EHEbIBCH=Cligi- iﬁ9 ?g 8-CHg BE a474-17s
t H.._ _ - t
H B’ 135 155Et 6 EI“‘(:I*I'éﬂ'r:‘EﬁH & 8iCH3g A [ EMMR 17
Et | H 24 7- CEt CHRRH-CH=CH 5-CH3 8411 H A E5145¢
[ERRI A 20 94 Bt  CH=CH-CH=CH  5-CH3 8-Cl B 250-252
° 25 Et CH=CH-CH=CH 6-Br H A 15441555
26 Et CH=CH-CH=CH 6-Br H B 156-158.5
20 27 Et H H 6F H B 145-147
— 28 Et CH=CH-CH=CH 6-F H B 190-192
29 Et CH=CH-CH=CH 5-C1 8-CHj3 A 1724173
25 30 Et CH=CH-CH=CH 5-C1 8-CHj B 248-250
31 Propyl CH=CH-CH=CH H H A 139.5-41
32 Propyl CH=CH-CH=CH H H B 172-173
%0 33 Et CH=CH-CH=CH H 7-Cl B 186.5-188
34 Et CH=CH-CH=CH H 7-Cl A 152.5-154
. 35 Et CH=CH-CH=CH 5-CH3 8-CH3 A 1754177
36 Et CH=CH-CH=CH 5-CH; 8-CHg3 B 230-232
37 Et H H H 8-CHg A 135-137
40 38 Et H H H 8-CHj B 138-139
- 39 Methyl CH=CH-CH=CH H H A 1574158
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EP 0 238 226 Bl Melting Exanple [ERR] [ ERR] [ ERR] R4

[ ERR] | somer Point C5 19 Et CH=CH CH=CH

7-Cs [err] A 158- 159 20 Et CH=CH CH=CH 7-C
[err] B 218-220 21 Et CH=CH- CH=CH H

[err] B 174-176 10 EP 0238 226:81 CH=CH- CH=CH H
[err] A 141- 143 23 Et CH=CH CH=CH [err] 8-C
A 151- 152 24 Et CH=CH CH=CH [err] 8-C B
250- 252 15 25 Substituted 1,3,4,9-Tet@hiddpyratiai3@tlindole Acetic Acidsg- Br H A
154-155.5 26 Et CH=-CH- CH=CH Q H B

156- 158.5 20 27 Et H 6- F H

B 145- 147 28 Et CH=CH CH=CH H B
190- 192 29 Et CH=CH- CH=CH [err] A

172-173 25 30 5-CL [err] B
248-250 31  Propyl H A

139. 5- 1411032 Propyl H B
172-173 30 33 7-d B
186. 5- 188 34 Et 7-Cl A

152. 5-154 35 35 [err] [err]

A 17%- 177 36 H.-coom Lerr] [err] B
230- 232 37 Et H [err] A

135-137 40 38 Et H H H [err] B
138-139 39 Methyl CH=CH CH=CH H H

157-158 4% 50 55 60 65 21 EP 0238226 Bl Substituted
1, 3;4, 9- Tetrahydr opyrano[ 3, 4- b] i nddorMiial | qxAwyds [err] 20 FORMULA ¢
XI V)

Melting
25 Example R1 Y R4 R5 Isomer Point °C
40 C,Hg 4-Cl H H A 182-184
a0 41 C,H 4-0CH; H H B 163.5-164.5
42 C He 4-Cl H H B 187.5-190
i
43 CZHS 4-F H H A 126-128
35 44 C,H, 3-CF3 H H B 164.5-166
45 C,Hg 2,4-diF R 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 R3
2
50 R
R4 CH 2
55 l (1)
b.l 0
H -
R R1 CH2 COOH

60

wherein Rt is lower alkyl containing 1 to 4 carbon atoms, R2 and R?3 are hydrogen or R2 and R? 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 RS are hy-
g5  drogen, alkyl containing 1 to 6 carbon atoms or halogen, or a pharmaceutically acceptable salt thereof.
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Nblgrﬁg.ZS Exanpl e [err] Y R R

| soner Point C 40 [err] 4-C H H

H 230 et 1005 apvodezmer rerr) o ITINENCHNINATINN,,
n i igg:iéé9g543 44 Lerrl ?éfr]c L [errr

E H Sybstituted 1,3,4.Q-ﬁtrarxdropyran3[§,4b]§tg%l?§c5efkgidz0 ga rrBcfz ?f e 2,4-di F

Contracting States: BE, CH DE, FR GB, IT, Li
the fornula 45

[err] 55

(I') 60 wherein [err] is |lower alkyl contai
[err] are hydrogen or R2 and R3 are joi neg
carbon atqps to which thé§ are attached
ally be sdbsti t ut ed by 4-hal Qs {
4-met hoxy and R4 and [err] a
carbon atons or hal ogen, or ‘ SN
EP 0 238 226 Bl Substituted 1374, 9-iletram

NL, SE 1. A conpound of
Y R 3 50

E'ng 4 carbon atons, R2 and
?Ggether so as to form wth the
a benzyl ring which may option-
3-trifluoromethyl or
al kyl containing 1 to 6
y acceptable salt thereof. 22

: : dropyr 3,4-b]indole Acetic
Acids R 10 [err] FORMULA KX V) MeltiRgR?25 : R Y
[err] [err] | somer Point C 40 [err] 4-C
H H A 182-184 30 41. [err]
4- OCH3 Hq H B 163.5-164.5 42
[lere] 4-C H B 187.5-190 43 ¢
[lerr] 4-F H HoRMuLA  (X1V) 126-128 35
4 C H 3-CF H H ' Melting
1164. 5- 166 2 5Example 145 . glerr] g5 214oRkE  Point °C
A 150-1.51.5 Cains for the Contracting States: BE,
, DE. FR GB 4g, LI, e, Ski. Amonpound of theaformihaz4584
- 63.5-164.5
20 41 C,H; 4-OCH; H H B 1
L 42 C,H, 4-Cl H H B 187.5-190
43 C,H, 4-F B H a 126-128
: 35 44 C2H5 3-CF3 H H B 164.5-166
45 C2H5 2,4-4iF H H A 150-151.5

40 Claims for the Contracting States: BE, CH, DE, FR, GB, IT, L}, LU, NL, SE

1. A compound of the formuia )
/
50 /‘\ r2

55

1Y

(I)

CHZ-COOH

60 R

wherein R! is lower alkyl containing 1 to 4 carbon atoms, R2 and R3 are hydrogen or R2 aqd R3 are joiped
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 RS are hy-

gs  drogen, alkyl containing 1 to 6 carbon atoms or halogen, or a pharmaceutically acceptable salt thereof.
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“ [err] 55
(@: 60 wherein [err] is lower alkyl containing 1 to 4 carbon atons, R2 and
[ k] are hydrogen or R2 and [err] are joined together so '
t carbon atons to which they are attached, a benzyl ri nJmmwlwmlhm,
opkion- ally be substituted by 4-ERlo@38226B1 4- di hal ogen, 3-*tricfl uor
or{ 4-nethoxy and [err] and [err] are hy- 65 drogen, alkyl containing 1 to 6
caf bon atons or hal ogen, or a pharnaceutically acceptable salt thereof. 22
EH 0 238 226 Bipodnd 28 cEiMBPIR LA 1aBersih Bt 478 63 br hythogénor B2 anki B @6 joiné@ogathek tR3 ar e
hydrogen give R2 and [err] are joined égggfgﬁr to give
- CI—I-CI—a|:ngsl;mang‘zefnoFi a benzene TG B~ 3. A conpound as clained in
clipi mgl HaX I 8mpdiRd ds@laimel & cihith 1bavibgRd rmoler ei n R2 and R3 are hydrogen or R2
and [err] are joined together to give 25

- CH CH=CH and form a benzene ringRB[err] and [err] are hydrogen, |ower
al kyl containing 1 to 4 carbon ato or hal ogen or a pharnmaceutically
ac%epg@ble salt thereof. 4. A conpgund as claimed in claim1 having the
formula 30 R3 [err] 40 2

(11) 45 wherein,R2 and R3 are hydroge® or R2 and [err] are joined together
t o] gi ve - CH=CHRCH a benzene ring, R4 is hydrogen, or 5-,
6-4 ons 7-hal ogen, rQgen, nethyl, ethyl, or propyl or a

phiar maceutical | y ag at Gal t Jt hereof. 5. A conpound acéi?ding to claim
1 which is 1-ethyl - 4

b]jindole-1 -acetic asyd On @ pRdrnaceutically acceptable salt thereof. 55
6.} A eonpound accordihg t & crBin FHiGRH s |
1-pthyl -1, 3, 4, 9-t et rahydr o- 4= (phenyl net hyl ) - pyrano[ 3, 4- b]indole-1 -acetic
ac| d sodi Jmyefetand s arebhﬁrgagﬂ(apﬁwan@ﬁﬁﬂéﬁinélﬂoﬁe@neﬁ& glem 1 which is
(th-1-ethyl-1,3,4,9-tetrahydro-4-(phenyl net hyl)- pyrano[ 3, 4-b]indole-1
-afeti® acid or a pharnaceuticalIygtﬁﬁéﬂFQHTe salt thereof; or

(- - 1- et Nylyrdm3 bdndid b, R ANEROs SryaiR BNk eT Bkl ¥dnjamipY i & dabortatbihd didabgen 1- acet i

C Pci d Orora phétmadstizall héce@ble salt thereof.
4. A compound as claimed in claim 1 having the formula

30
R3

® 2

4 R
R
40 (I1)
- o]
) CH,-CO.H
45 R5 CZHS 2 2
wherein R2 and R3 are hydrogen or R2 and R3 are joined together to give
—CH=CH-CH=CH-
50

and form a benzene ring, R4 is hydrogen, or 5-, 6-, or 7-halogen, RS 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-
bjindole-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)-pyranof3,4-
bJindole-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-blindole-1-acetic acid or a pharmaceutically acceptable salt thgreof; or ]
(-)-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-blindole-1-acetic 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-bjindole-1-acetic acid having the melting point of about 144 to 146°C 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-blindole-acetic acid sodium salt having the melting point of about 180 to 180°C.
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O |y acceptable salt thereof. 8. A conpound according to claim5 which is
he di ast ereoner of 1l-ethyl-1, 3,4, 9-tetrahydro-4-

phenyl nmet hyl ) - pyrano[ 3, 4- b] i ndol e-1-acetic acid having "HI!H”I “H”ﬁl}“lll

f about 144 to 146C or a pharmaceutically acceptable salt+ thereoftn 3.
onpound according to claim®6 which i gpigrggdpeBi er eoner of

1-ethyl -1, 3,4, 9-tetrahydro-4- 65 (phenylmethyl)-[3, 4-b]indol e-acetic acid
sodi um salt having the nelting point of about 180 to [err] 23 EP 0 238
226 Bl 10. A ¢ 5%2 &E‘ oﬁggﬁgh&% dieftn 9lwla§cmszhé’\£ﬁn%hof' (®)-Ld¥§1-1, £PFRrandro-4-(phenyl-

( +) 1-et hyl m 4 the meldlng point of about 170 to 171.5°C or a pharma-

f
met hyl ran@tsam optalg| galt th tprtha "hout
170 %/o)[gér] f%g[é o j’%gm 13‘?&&]?% Y ﬂ‘eé?? 3%?"&)& 78 saTl}tT‘t:hﬁ[éreo?dr;p ngﬁg %o(r)nl;r
of (-)-1-ethy i 4 QcbraiRy @B cainvt (npchhesny-bmmd hgthy) 1 3py4eaam ra-ﬁ#eeih]mmdprbn}i- 1

-acetic acid i [3t4l=bé!r\d9’e11ta fh h '@F tl : ay
phar rraceutlcalz%%éuﬂga;:;:pgﬁg‘% e‘%f pt“’r‘f@'iy 8¥'a"° nRole d; (5‘fmd Hccor di hg

Rethyi-1,3,4,9-tetrahydro- 5 -methyl-4- (phenylmethyl) pyrano[3 4-blindole-1-acetic acid or a

to claim L;wh

7-chl oro- 1- et ima&quﬂqam/aeeebmbwah redf; 8- net 9/ pr ope-
nyl ) - pyrano[ 31,&d'b‘ \i' hédlg e; hydigddd P prepeaydiPyrarsk 4&"]'@4?51’1ri’ﬁ‘éf'éu?‘f"ba‘frl ¢ goamsedie
salt thereof; hy roI:f lrﬂé@l@lQ (épropen pyrano[3,4-blindole-1-acetic acid or a pharmaceuti-

, 3,4, 9- tet1gah eredt; §r2 -propeny){)) pyrano[ 3, 4-b]indol e-i -acetic
acid or mmémnwlt dr&é@ enyiaisthid)-Byzenel3 ¢-Hlisdels-acetisy apd or ga cPiaghey- 1

-ethyl -1, 3, 4, gbr"bﬁquagﬁ (-Qs fidi érfrﬁ%nﬁmglpw llléim)m&!)’ Etﬁﬂp[a%rd‘l ob] b ngﬁl'nea 1

~acet|c aci doeu%" aaoe gmﬁ, y acceptable salt thereof;
i 8- di et hyl2o1 5-8iofg- Qettl)d}ﬂ 8.4 Byettatydrd-8 thpiﬁdqd'eme)hylpjwqméEQI'MO'?J]'F??HDI éﬁ’dl Pacdtic

acigd or a p F'i‘fﬁ%’é ﬁfﬁ’ I g dold.- id
~ethyl - 1, 3, 489G L H 1T, SERk ! ;g“’ I?E 41?&' %E ﬁ‘ p‘{'angl ?lﬁy?é;n%c[e%c 47D hdol B2 ac
tic acid or 7-&|Iq3dﬂ&étﬁﬂ-¢6l4,'9-ltetral'$'5ro -8- nteaaMM)(pramww&mr@rJL@,&{bhndo'h&aw agf or a

{-chl oro- ﬁet?% a]f'e"%“iw my@?‘?&ﬁw (Bhemk(.&gﬁ 8éan["§ *Bﬁd&emé!;e 300k 4+ bLi pdahe- 1-

cetic acid eall ol altt ereof or
-brono-1-eth thﬂl-n,3A‘ﬂ);t&rah)eiomaﬂyrdﬂidﬁyl)lb-;(rqﬂiweﬂlyhdm #liydole-1pagetianadid3 .04 - d)]marmgdeeu 1-a
¢etic acid eqr"yaqaept legaitteerecteut i cal l\X £ tabl e salt thereof; or 20

-chl or o- 18° 12. Aoompound according to claim 1 having

ethyl -1, 3,4, 9-tetrahydro- 8- net hyl - 4- (phen t hyl ) -pyrano[ 3, 4-b]i ndol e-1
facetic aci d or a phar maceutically ac t thereof; or

7, 8-di chl 0.0~ l-ethyl-1, 3,4, 9-tetrahydro- yl nmet hyl ) - pyrano[ 3, 4- b] i ndol
[1-acetic® acid or a phar- maceutic ceptable salt thereof; or
-chloro-1 4 CH,

ethyl -1, 3, 4, 9-t et rahydRQ- 8- net hyl - 4- (phenyl met hyl ) - pyrano[ 3, 4- bl i ndol e- 1
‘acetic agid or a 25 aMNy acceptable salt thereof; or
-ethyl-1,3,4,9-tetrahydno- t hyli{4- (phenyl net hyl ) - pyrano[ 3, 4- b]|ndol e-1-
cetic acid or a pha ut i |y ceptabl e salt thexwi or

—ethyl -1, 3, 4, 9-t et rahydr6~4<( 2-"Brope - 8- propyl pyr ano[ 3, 4- b] i ndol e- 1- ac
tic acid ,or a pharnmageuti - callly accep O%zﬂt t hereof. 30 12. A
jompound according to cfaim31 haW¥i ng the for ecl

wherein R1 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
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35, . [err] 40 wherein
[ferr] is lower alkyl containing 1 to 4 carbon atons, R4 and RS are

dregen, al kyl containing 1 to 6 carbon atons or hal ogeng S

hal ogen, 2, 4-di hal ogen, 3-trifluoronethyl or 4-nethoxy ”}Hﬁ#ﬂg’ Hm’”l

ceutically acceptable salt therER®238226BA process for prepari "/
onpound clainmed in claim1l which conprises hydrol ysing an ester of gseneTaI
flormul a 55 60 65 24 EP 0 238 226 Bl [err] 5 (wherein [err] and [err]
re as defined in claiml and Z i § an esterified carboxyl group) and, if

e- 15 sired, resolving the §u|ting acid and/or formng a

har maceutically acceptable s ]t thereof. 14. A process as clained in claim
3 wherein the ester is prep Py cyclisation of a [err]-substituted
tirypt ophol of fofnula (VI) [efr] (where [err] and [err] are as defined
in claim1) wtR c al kox -al kenoic acid of formula 35 R40 T
(mhere [err] is a injclaiml1l and Z is defined h{\,ﬁ:ﬂﬂimS) or with

sub®tituted [er of formula 45 [err] (where [err] is as
efined in claimgA and £ i i'zned inclaim13). 15. An ester of the

flormula 50 55 68 65 25 "R
15 (wherein R', R2, R3, R* and RS are as defined in claim 1 and Z is an esterified carboxy! group) and, if de-
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 B-substituted
tryptophol of formula (V1)
20
25
(VI)
30
(where R2, R3, R4 and RS are as defined in claim 1) with a 3-alkoxy-2-atkenoic acid of formula
35
R1
Z
Y\z
40
0 Alkyl
T (where R!is as defined in claim 1 and Z is defined in claim 8) or with a substituted g-keto ester of formuila
45 RICOCH,Z
{where R!is as defined in claim 1 and Z is defined in claim 13).
! 15. An ester of the formula
! 50
55
60
65




3

EP 0 238 226 Bl [err] wherein [err] and [err] are as defined in claim1l and
Zis an esterified carboxyl group. 20 16. An ester as clained in claim
15 wherein Z is nmethoxycarbonyl. 17. A pharmaceutical conpgg

conprising a conpound clainmed in any one of clains 1 to 12ﬂmmlgm”wr‘m””"l
pharmaceutically acceptable carrier. Ep.o23spéBmaceuti cal conposi .
conprising a conpound clained in any one of clains 1 to 12, a pharnma- ¥
ceutical acceptable carrier and a non steroid anti-inflammtory drug and/ or
an opi ate anal gesic. 25 19. A conpound qas clained in any one of clains
1 to 12 for use as a nedicanent. Clains { the Contracting States: AT, GR
ES 30 1. A process for preparing agonpound of the fornula R3 R 40 (1)
45 [err] wherein [err] is |lower alkyl ntaining 1 to 4 carbon atons, [err]
and R3 are hydrogen or R2 and R3 are jorNQec 50 together so as to form wth
t he carbon atons to, which they are achéd, a benzene ring which may op-

n,“ 2, 4-di hal ogen, 3-trifl uoronethyl or
err] are hydriggen, al kyl containing 1 to‘gﬁfﬁﬁ on
ghaxmaceuts'cal™Naccept abl e salt thereof, I'C

general fornula 60 65 26 352

4- met hoxy iand R4 ano
atons or hal ogen, or

conprises (a) hydrol ygqi ng # estjer of

[err] wherein [ err ] Qeqnd Aekr JAare defi ned above and Z is an
esterifiedscarboxyl ouYy” or gb) grting an acid of fornula (1) into a
pharmaceutical ly acgéptable s IR1there§ﬁ2&r 20 (c) resolving a racemc

conpound of formulB® (1). 2. A process as claimed in claim1l wherein Z is

met hoxycar bonyhereindr, b, RY, ACEE s 28 addefedP@laim ™ 4nbl Ristih dstéiiedzatbl§iigiiup R2 and
[ err] are 2hydr ag.en estér aRPaigextin Fiainn} wiserein 4 is)metedydamgm her to give
. CH=CH- CH=CH- 2B A pham?pﬁgltiqa RPeSitioNEGePRIsing Iaicpf@)_ound 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
35
R2
R
40
- (I)
45
R CH 2 ~COOH

wherein R! is lower alkyl containing 1 to 4 carbon atoms, R?2 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 RS are
hydrogen, alkyl containing 1 to 6 carbon atoms or halogen, or a pharmaceutical acceptable salt thereof,
which comprises

55 (a) hydrolysing an ester of general formula

€0

65

26




A process as clained in claim1 or 2 wherein the product has the fornmula
.30 [err] wherein R2 and [err] are hydrogen or R2 and [err] are joined

Lyt ouon? over atiy conainine 1 vora oo ban et b HINAN REMENIN

e hydrogen, |ower alkyl containing 1 to 4 carbon atons

armaceutically accept abl e sal t gplyersgede BHO 5. A proceéss®as clfai fred*in

aiml or 2 wherein the product has the forrmula 55 60 65 27 EP 0 238

6 Bl [err] wherein R2 and [err] are hydrogen or R2 and [err] are joined

gether to give 20

CH CH=CH and form a benzene ring,

hal ogen, [err] is hydrogen, nethyl,

arrmmaceutically acceptable salt there

2 wherein the product is 1-ethyl-1¢3]

phenyl et hyl ) - pyrano[ 3, 4- b] i ndol e-Ct g acettc acid or a pharmaceutically

cceptable salt t cof . 7. A process according to clalffIZIbr 2 wherein the

Fodygt is 1-ethyl -1, 34Ot et rahydhe 4-

bhenyl net hyl ) - pyr ano acetic acid sodiumsalt. 8. A process

product is

+) - 1-et hyl - 1, 3, 4, & tetamydrd-4- yl met hyl ) - pyrano[ 3, 4-b] i ndol e-1

pcetssc acid or ahar naceut | @aIRI : e salt thereof; or 30

L) -1-ethyl -1, 3,4, 9-tetrahydro-4-(phenyl net hyl ) - pyrano[ 3, 4- b] i ndol e- 1- aceti
aci d  QherBin RPBARIHGE G HsGRas ddiieddb6/8 RABAL fn iRlifed LdMRERGbup oP- A Process

ccor di ng @) Gorﬁfrﬁiglih Geiddi BFn@iaTl) infoa pparBabsdtically scchiudlediittsdraS @oner of

- et 2y - 1 (G resohdng atreqe;nangznpo_end@tfnmx;z%bn | met hyl ) - pyrano[ 3, 4-b] i ndol e-1-acetic
- : h h mﬁgp I : N

i d havi @i E:Fg:j%ﬁ; in ﬁ@'ﬂdtg Bhe Cg‘j{r? rﬁ'bdrgfeﬁ brlreQhd i aRf)eHeaRGaME: | Cal |y
ccept abgiveal t thereof. 35 10. A process according to claim7 wherein
e produc;ﬁ/fips t%% di ast ereoner ofH=CHefHrEH-1 3, 4, 9-tetrahy-

0- #5(ph A 2 Wy 3, 4-bli LA hemGhd sodium salt having the
el ting pgi neoor ag%'ﬂ{ﬁ'f%ﬂ%om?Véﬁ%‘imﬁ%rgﬂﬂap%&cegs Iaccor ding to claim8
herein the product is the isoner of (8)-1 -ethyl-1,3,4,9-tetrahydro-

35 hydr ogen, or 5-, 6-, or

hyl, or pro- pyl, or a

. 6. A process according to claim1
P tetrahydro-4- 25

VDO~~~ O —~0T ' *FNO

S3o~2 R

41 ( phenyl et hyl ) - pyrano[ 3, 4- b] i ndol ~acetic acid having the nelting point
ol atBut 170 to [err] or a 40 phHrmaceutically acceptable salt
thereof; or the isoner of 1-ethyl -1, 3,4, 9-tetrahydro-4-
(phenyl net hyl ) - Qlyr ano[ 3,4-b]in -pefceti c acid having the nelting point
o] abscgut 171 t@*[err] or a pharf-2
(II)
40
-CO,H
rR> G2l 2 772
[ wherein R2 and R? are hydrogen or R2 and R® are joined together to give
® ~CH=CH-CH=CH-
and form a benzene ring, R4 and RS 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




4

cqut ically acceptable salt thereof. 12. A process according to claim1 or
wherein the product is 7-chloro-1-ethyl-1, 3,4,9-tetrahydro- 8-

t Ryl - 4- (2- propenyl ) - pyrano[ 3, 4- b] i ndol e-1-acetic acid
har maceutical ly acceptable salt thereof; 45 or 1 ”“l“””l" “I” ”III ” II l
et hyl -7-fluoro-1, 3, 4, 9-t et rahydr o- 8- nep b2is Ze6(B%+ pr openyl*) - pyr anof 3,54- bf i nd
le-1 -acetic aci d or a pharmaceutically acceptable salt therof; or
i-chl oro-1

ethyl -1, 3, 4, 9-tetrahydr o- 5- net hyl - 4- (phenyl fret hyl ) - pyrano[ 3, 4-b] i ndol e- 1
‘acetic acid or a pharmaceutically acgeptable salt thereof; or 50
,8-diethyl-1,3,4,9-tetrahydro-4-(2-pro Fnyl ) - pyrano[ 3, 4-b] i ndol e- 1-acetic
cid or pharmaceutically acceptabl @ salf thereof; or

-ethyl -1, 3, 4, 9-tetrahydro-8-net hyl - 2-prepenyl ) - pyrano[ 3, 4- b] i ndol e-1- ac
tic acid or a pha? maceuti- cally['agceptable salt thereof; or
-chloro-1-ethyl -1, 3,4, 9:tetrahydro-Y4- (phenyl net hyl ) - pyrano[ 3, 4-b] i ndol e- 1-
cetic acikgd or a phag ~5 cetyically acceptable salt thek®bf; or
-brono-1-ethyl -1, 3, 4, 9- pnhenyl met hyl ) - pyrano[ 3, 4-b] i ndol e-1-a
etic acid or a pharne oA | acceptabl e salt thereof; or
-chloro-1-ethyl -1, 3, 4, 9-t ety ahi¢y g; 8~n@ERyCO4H( phenyl met hyl ) - pyrano[ 3, 4- b]
8d0| e-1 -scetic acid or Ra pharzrm?ceut ically acceptable salt thereof; or

, 8-di chl or 0- 1galAVHe arks i afb Hjarbdeh bAHRAAY Be s jbiRdasdg¥hareidigl ) - pyrano[ 3, 4- b] i ndol
-l-acetic acid or a phar- maceutically acceptable salt thereof; or
-chl oro-120 ~CH=CH-CH=CH-

ethyl-1,3,4, 9 8. et bl 4= ( pheny| e r el i)
acetic acid :,gg‘}i%%%’%ﬁ '&ﬁﬁ{i’f a&%%t%rﬂaﬂgiﬁﬁtrﬁﬂeﬁfrﬁmﬂ bifl O Brol

tethyl -1, 3, 4, 96t ét pratess] rCoRingetd Idim 4L Op Hewwfm%%(}’ %L%E%E‘EE?J -Q!'-B;'q"ﬁ'a’é@él 1
acell e oP AbMmET OB L sl b 5 R feplp B et L

;P 0 238 226 henylmethyl)-pyrano[3,4-bjindole-1-acetic acid sodium salt.
sethyl -1, 3, 4, Yst at gredeysdacerdind B paimpEe Oy E)wrﬂreg e \prodyy risa (v [ -8thyl-1 3 RiSretiehydro®- ac

tic acird or (@hesrimethipwanold4-iindoleyi-asetic asi o1 8 paarmaspyticaliacoeptaple sajtshereaf: or
ccording £ C@Ei%}m%mﬂ%dreﬁ@%va@%ﬁﬁvm RO ST * AR
err] is |ower” al K¥locede®RdcattiRg 8 Qlailn 6 RhefeirCifié productis dEBiastérdornot 1fethyk 1,3,49- getrahy-

drogen, al kydéro-g<ahemimethyippyiane(d4-Blindele- hansticaacisnfiaviog: thi aleliipgepeint ghaboyt 144 to 146°C

hal ogen, §’4qu'pg‘" Ry SRR e T e i R ARUmEN o o140 tetray-
Cout Lol 5 ag b e el SR gl Bl FRAG  Sob B ey,
formul a 25 foasoc¢. wherein [err] and [err] are as defined in claiml1l and Z

an esterifiedl-dap i claity8i re product is the isomer of (+)-1-ethyl-1,3,4,9-tetrahydro-
4-(phenylr;9e$gzﬁ-lgyra o[g?gai’ndm I’g‘:ﬂtic@aci having the melting point of about 170 to 171,5°C or a

40 pharmaceutically acceptable salt thereof; or the isomer of (-)-1-ethyl-1,3,4,9-tetrahydro-4-
(phenylmethyl)-pyrano[3,4-bjindole-1-acetic acid having the melting point of about 171 to 172°C or a phar-
- maceutically acceptable sait thereof.
12. A process according to claim 1 or 2 wherein the product is 7-chloro-1-ethyl-1 ,3,4,9-tetrahydro-8-
methyi-4-(2-propenyl)-pyrano[3,4-blindole-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-blindole-1-acetic ~ acid or a
pharmaceutically acceptable sait therof; or
8-chloro-1-ethyl-1,3,4,9-tetrahydro-5-methyl-4-(phenylmethyl)-pyrano[3,4-bindole-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-blindole-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-blindole-1-acetic acid or a pharmaceuti-
cally acceptable salt thereof; or
7-chloro-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-bjindole-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-blindole-1-acetic 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-bjindole-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-blindole-1-acetic acid or a phar-
maceutically acceptable salt thereof; or
7-chioro-1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyi)-pyrano[3,4-blindole-1-acetic acid or a
pharmaceutically acceptable salt thereof; or
1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-blindole-1-acetic or a pharmaceuti-
65 cally acceptable salt thereof; or
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r

pri.ses cyclising a [err]-substituted tryptophol of formula (VI) 3 50
[Qrr'] 55 60 (where [err] and [err] are as defined in claiml) with a
34al,koxy- 2-al kenoi ¢ acid of formula 65 29 EP 0 238 ﬂmmﬂﬂm re
[grr] is as defined in claiml and Z is as defined aboMy "Hm
sybstituted b-keto ester of fornuEprob3s226B1 € LM
[rr] (where [err] is as defined in claiml and Z is as defined above). 15.
A lprocess as clained in claim1l4 wherein Z is | oweral koxycarbonyl. 16. A
priocess fiQfinyPf, £0Melrdhgarsla-BHspRG 8 dlobfBrane B ATMrbib-1 QtktivVhdckd) o2 Oaghamm@seubr i Ngi Ng
a |conpounidalip hccéptdbrsaitthagedt.| ) as defined in claim 1l or a pharnmaceutically
aclcept abl e1%&APrCeshHaFUERS 1P AR 1 4EUBE the gt ARF R Yhar - maceutical |y
ac]cet gble carrier. 17. A process for preparing a pharmaceutical conposition
whi ch conpri ses bringing a conmpound mula (1) as defined in claim1,
or. a pharmaceutically acceptable salt |ther €of, and an non-steroid anti-in-
fllammat ory drug and/ or an opiate an into association with a

%*

pharmggeutical ly accgptable carri@Hy 20 18. A process for preparing a
phrmaceuti cal conpoBjtion as cl ai inclaiml1l6 or 17 in which the com
pound of forrmula (1) harwceytical ly acceptable salt thereof is
prepared by the proceSs cjiai mreqi{in arfy one of clains 1 to 13. 25

Pat ent@nspr 0che fOr

t;*%g: staaleen: BE, CH, DE, FeB, | T, LI, LU,

NL, SE 1. Verbindung Fo | 3
R 35 5 1 R R 4CH 2
R 40 H k BH - cooH 85 forin &ECE8H Alkyl nit 1 bis 4

Kohl east of f at onen i st , R2 ,u,nd1lt?§3 sserstoff ggde téergle,g(%?rl And B8
m e nand S R TV SO B L R At o o
sie gebu utisallp GocepdbléR Rt thiébt. zol ring bil den, der gegebenenfalls durch

4- Hal ogen, 12 Aprdoesh & orgraring a@-eteriof fonmwlenet hyl oder 4- Met hoxy substituiert sein
kahn, 2und R4 und R5 Wasserstoff, Alkyl ymit 1 bis 6 Kohl enstoffatonmen oder
Hal ogen be- 50 deut en, oder ein pharmazeuti sch annehnbares Sal z hi evon.

0 ‘

35 (XVIII)

40

5 R

- R

wherein R1, R2, R3, R4 and RS are as defined in claim 1 and Z is an esterified carboxyl group, which com-
45  prises cyclising a g-substituted tryptophol of formula (Vi)

3
so A
2
g% 2 F (VI)
55 ' L
L
R° ;1

60 . .
(where R2, R3, R# and RS are as defined in claim 1) with a 3-alkoxy-2-alkenoic acid of formula

65

29




Ver bi ndung nach Anspruch 1, woring R2 und R3 Wasserstoff bedeuten oder
und R3 mteinander zu - CH=CH CH=CH 55 ver bunden sind und einen
enzel ring bilden. 3. Verbindung nach Anspruch 1 der Formel 60 65 30

238 226 Bl * C L M s * R 10 mmwﬂmm,m
nd R3 Wasserstoff bedeuten oder R2 urkP ®R2ar26dinander zu

ver bunden sind und ai nen Benzolring bilden und R4 und R5 Vasser st of'f |
nied.-Al kyl mit 1 bis 4 Kohlen- stoffatonen ader Hal ogen bedeut en, oder ein
phar mazeuti sch annehnbares Sal z hievony 4. Verbindung nach Anspr uch 1 der
Fornmel 25 R 3 30 35 .

~ ~ ~~R C25CH2- CO2H 40 wori [r R2 gnd R3 Wasserstoff sind oder
R2 und R ssmteinander zu -CH=CH CH:CH- 45 ver bunden sind und ei nen

Benzol ring bilden, R4 Wasserstoff, 5-, 6-O0@dkyl 7- Hal ogen bedeutet und R5
Wasserstoff, Methyl, Athyl oder Pro darsteilt, oder ein pharnmazeutisch
annehnbar es S#thsreif! iasg Hef'"'s’ in ejairp f meﬁﬁgﬁ dgfifief abayR) QTR B substitod-keto ester of formula

1- Athyl - 1,48, 4, 9-tetrahydro- 4- (phenyl met ydgeRyr af | 3, 4-b] i ndol - 1- essi gsaure
oder ein phar mazeutlsch annehnbares Sal z hievon ist. 6. Verbi ndung nach
Anspruch 1, deé!elfe-Fws 1rpd in claim 1 and leasdeflned above)

3,4, 9- tetrahy ro p? %ﬂtﬁ: ﬁ cg?"gns ?er ging ound of
eSS' gsaure*sna%rrd»mw;% aeflhe‘ii ﬁft“ﬁ of EfRiafi o a phar-
-Athyl-1,3, 4n@ewﬂ;allya t}lbleeaﬂr phen In'eth 1) 3,.4-Db]- indol-

) eSSI gsaure Ogé‘ ép eﬁl ora arm ?@ aoce \2%4% 'zl Pé;?&ﬁ""l%q‘éfst roi A ?Iﬁf
SAthyl -1, 3, 480 .ﬁ‘naai,r Z’m mma " .,%Aﬁ ceptaBiE okl S AUI €

der ein p%ar mmpmdessa reasrmgb aﬁcﬂﬁllcsaérﬁpohﬂoe‘dﬁﬂalmﬁtm cl5r’51 or 1ervkmlcmd|ub@n
ach Anspruch pgmd af far gl) Qr@mallwﬁp@ble peltngqreoﬂ_ls prepared by the process claimed ¢
3, 4, 9-t et r ah{'F"Ho% °f rret hyl)-pyran[ 3, 4-b]indol - 1- essi gsaure mit

Hi nem Schnel zpunkt von etwa 144 bis 146C oder ein phar-
: Patentanspriiche fiir die Vertragsstaaten: BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Verbindung der Formel

3
30 R
/
)\ 2
35 R
R4 CH2
a0 I (1),
N 0
H 4
R Rl CHz—COOH

45

worin R! nied. Alky! mit 1 bis 4 Kohlenstoffatomen ist, R2 und R® 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
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maggut i sch annehnbares Sal z hievon ist. 9. Verbindung nach Anspruch 6, die
dasYDi ast ereoner von 1 -Athyl-1 ,3,4,9-tetrahydro-4-(phenyl -

nmet byl ) -pyran[ 3, 4-b]indol -1 -essigsaure-natriunsalz mt ei nem Schnel zpunkt
von' etwa 180 bis 1 90oc ist. 60 10. Verbindung nach AnSH"mH"'"I"" lflllcﬂaml

| somer von (+)-1 -Athyl-1 ,3,4,9-tcER@RI&R26-BL- (pheny! - | IRNEERTTIEN NRRI11H1N (118

met hyl ) -pyran[ 3, 4-b]i ndol -1 -essigsaure mt einem Schnel zpunkt von etwa 170
bis 171 ,5C oder ein phar- nazeutisch annehnbares Sal z hi evon oder das

| soner von (-)-1-Athyl-1 ,3,4,9-tetrahydr®p-4-(phenyl -

met hyl ) - pyran[ 3, 4- bymndol - 1- essi gsaur g~ t ei nem Schnel zpunkt von etwa 170
bis 172C oder ein pharnma- zeutisch afjnehnbares Sal z hievon ist. 65 31 EP
0 238 226 | C 5 S 11. Ver bi ndung nach Anspruch
1, die 7-Chlor-1- af hyl -1, 3, 4, 9- t g{yf'ahytr®- 8- net hyl - 4- ( 2- pr openyl ) - py-

ran[ 3, 4-b] i ndol - R*essi gsaure oddr 2i n pharmazeuti sch annehnmbares Sal z

hi evon; oder 1
-Athyl-#-fluor-1, 3,4, €
-1 -essigsAure ode
5 8-Chlor-1 )

-athyl -1, 3, 4, 9-t et r ahydr g- 5-Fret iy | ~4CH phe@yH met hyl ) - pyran['3, 4- bj i ndol - 1
- essi gsaure oder eianharnafe i sch annehnbares Sal z hi evon; oder 1
,8-Diathyl-1_ 4. 9-tetr dr.o-4-(2-pr .- n[ 3, 4-b]indol -1

- essi gsaur é”°"'é)%e"r"ﬂ gf ?\Vassﬁr%gﬁr/br?g%uéeﬁt"léeigﬁ”"@%ﬁ&#' aaé)e‘éé@Sal z hievon; oder 1
-Athyl -1, 3,4, 9-t et rahydr o- 8- net hyl --CHeCHGHePeNY | ) - pyran[ 3, 4-b] i ndol -1

-essigs®re oder . ein . pharna- ti Empgﬁgﬁlgﬁh %QQ Q. oder
7" o1 ey e\ e R BRI B o0 R 5
i gsaur e odes. veBindung RatA ARERructzBdét FBBdl annehnbares Sal z hi evon; oder 6-Brom1
-athyl -1, 3,4, 9-tetrahydro-4-(phenyl net hyl)-pyran[ 3, 4-b]indol-1 -essigsaure
oder efh pharma- zeutisch annehnbares | z hievon; oder 1 5 5-Chlor-1
-athyl -1, 3,4, 9-tetrahydro- 8- net hyl - 4- enyl met hyl ) - pyran[ 3, 4-bl i ndol -1

- essi gsAure oder ein pharnmazeutis annehnbares Sal z hi evon; oder
7,8-Dichlor-1-&hyl -1, 3,4,9-tetrahy <4-gphenyl nmet hyl ) - pyran[ 3, 4-b] i ndol -1
-essigsghre oder j,ein phar- naz\HEisc Rannehnbares Sal z hi evon; oder
7-Chlor-1 R

-athyl -1, 3,4, 9-tetrahy
-essigsg%re oder el
1-Athyl -1,3,4,9-tetra
sigsaure oder ein phaxne gCh _annehnbares Sal z hi evon; oder 1
-Athyl-1,3,4,9-tetrahyd2§F4-@ZEo Gy C82pyr an[ 3, 4- b] i ndol -1 - essi gsdure
oderi eijn pharmazeutisch annehhbares Sal z hievon ist. 25 12.

Ver bi ndung R&i e eSS sttt Bifd oderOH2IiRd RYmiiPander zu

~CH=CH~CH=CH-

met hyl - 4- (2- propenyl ) - py¢ER] 3, 4- b] i ndol
zeuti sch annehnbares Sal z hi evon; oder

-4-(pheny|nethyl)-pyran[S,?-b&indol-l
euti sch annehmbares Sal z (A von; oder

45  verbunden sind und einen Benzolring bilden, R4 Wasserstoff, 5-, 6- oder 7-Halogen bedeutet und R5
Wasserstoff, Methyl, Athyl oder Propyl darstellt, oder ein pharmazeutisch annehmbares Salz hievon.

5. Verbindung nach Anspruch 1, die 1-Athyl-1 ,3,4,9-tetrahydro-4-(phenylmethyl)-pyran[3,4-blindol-1-
essigsaure oder ein pharmazeutisch annehmbares Salz hievon ist. )
6. Verbindung nach Anspruch 1, die 1-Athyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyran(3,4-blindol-1-

50  essigsdure-natriumsalz ist. i

7. Verbindung nach Anspruch 1, die (+)-1-Athyl-1,3,4,8-tetrahydro-4-(phenyimethyl)-pyran(3,4-b}-
indol-1-essigsdure oder ein pharmazeutisch annehmbares Salz hievon.oder )
(-)-1-Athyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyran(3,4-blindol-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-gphenyl-
methyl)-pyran(3,4-blindol-1-essigsdure mit einem Schmelzpunkt von etwa 144 bis 146°C oder ein phar-
mazeutisch annehmbares Salz hievon ist. .

9. Verbindung nach Anspruch 6, die das Diastereomer vor 1-Athyl-1,3,4,9-tetrah¥dro-4-(pr]enyl-
methyl)-pyran([3,4-bjindol-1-essigséure-natriumsalz mit einem Schmelzpunkt von etwa 180 bis 190°C ist.

60 10. Verbindung nach Anspruch 7, die das Isomer von (+)-1-Athyl-1,3.,4,9-tetrahydro-4-(_phenyl-
methyl)-pyran[3,4-blindol-1-essigsaure mit einem Schmelzpunkt von etwa 170 bis 171,5°C oder ein phar-
mazeutisch annehmbares Salz hievon oder das Isomer von (—)-1-Athyl-1,:_3,4,9-tetrahydroj4-(phenyl-
methyl)-pyran(3,4-blindol-1-essigséure mit einem Schmelzpunkt von etwa 170 bis 172°C oder ein pharma-

zeutisch annehmbares Salz hievon ist.
65
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4 . CH2 R 35N 0,4 o (CXI'V),
40 ¢ R H R CH2- COOH worin R1 ni ed.

AlkylF mt 1 bis 4 Kohlenstoffatonen ist, R4 und Rs Wasse | mt 1
bis 6 Kohl en- stoffatonen oder Hal ogen bedeuten und Y 4[""’@%’&'}!‘[’” ”Jm
2, 4-Di hal ogen, 3-Trifluornethyl oder EBpbdasdezeeB¥5S darstelid, 18

phar mazeuti sch annehnbares Sal z hievon. 13. Verfahren zur Herstellung el ner

Ver bi ndung nach Anspruch 1, das das Hydrol ysieren eines Esters all genei ner
Formel 3 50 5544, Verbindung nach Wékpruch 1, die 7-Chlor-1-&thyl-1,3,89-etrahydro-8-methyl-4-(2-propenyl)-py-
~~~~~~~~ ( XVI 1ranf3,4\blindol-1-essig§iule oder ein pharmazeutisch annehmbares Zalfiflevon; oder R

H R (worin er;;,a‘r'g%gﬁt % 1@;@%@?&?"&’& ﬁﬁ:g“ﬂﬁ'yb?m"lb]‘ﬂ@f’ 1-¢sitépresi nefelind e

ei ne ver est erglehiok-REMNIX ¥ U ghdtBErol5 ethyliNBheBREIRE PR 3 dliSdorPgsiddald N edlied € ein
er hal t enen Sabhareazevtid¢hageshmbiaes SBizlhiden: ademes phar mazeuti sch an- nehnbaren
Sal zes hi evor]&Rijtayl-53.4.9- a’?ﬂ”‘(2‘PI°PF’!NI)‘IY'1"F:L“I’31'1"°H'?SEJE%:'JI! odef 1 ¢in Pharmazeytischy

annehm%wares Salz hievon; oder
238 226 Bl  4.Athyl-1,3,4 9-tetrahydro-8-methyl-4-(2-fropenyh-pyrari,4-bjiRdol-1-essibéhure VEddbANBIR N pRAME
Anspruch 13, zemiséhranmeainbasiSele hiskoh;oberCycl i S| er en ei nes p- substituierten

Trypt o- phol g-Ghier-1-Ab-#B.9 e3;'!51?1&"’'3'4f$Ph£Q)f|'Tleﬂ")!l)-pyram[?:,4-b]indol-1-qamgséiure oder ein pharma-
(VI) 15 zeutisch annehmbargs Salz hievon,; oderJl

6. Brom-1-athyl-1,3,4.8-tetrahydro-4-(pheilyinfe¥9i}-byFan{3%:5}if3R: 1-dadgsHd Eﬁr""' § 'Harma-

Anspruch 1 dQEmisthﬁﬁghﬁb )Sanﬁavoaglg%@ry 3Wﬁ%x§%‘2!al kens%ure er Igorr?eT 30 _

R 25 15 5-Chlor-1-athyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyran(3, 4Ailikdpl-1-¢ssigaira  Rddemi e@ini n

r i eh e higvan, pd A ; ;

Anspruch 1 defemERe ) e a}ﬁ@ﬁ%@ﬁﬁg&g@ﬁh@@g@ﬂ& §dsburb Sldar 08" ol

ei nem subst i trbz&isch btidhhba/Ss BRERMER. o 0

. 7-Chlor-1-athyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyran{3,4-bjindol-1-essigséaure  oder ein

' 20 pharmazeutisch annehmbares Salz hievon; oder
1-Athyi-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyi)-pyran[3,4-bjindol-1-essigsdure oder ein pharma-
zeutisch annehmbares Salz hievon; oder

1-Athyl-1,3,4,9-tetrahydro-4-(2-propenyl)-8-pyran[3,4-blindol-1-essigsdure oder ein pharmazeutisch
annehmbares Salz hievon ist. i

L]

25 12. Verbindung nach Anspruch 1 der Formel

N

| Y
30 e
35
(X1Ivy,
i

4 R® g R'  CH,-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  darstellt, oder ein pharmazeutisch annehmbares Salz hievon.
13. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, das das Hydrolysieren eines
Esters aligemeiner Formel

50 R
| 2
55 g 2
} (XVIII)
N 0
60 Rs Il-I R 2Z

(worin RY, R2, R3, R4 und RS wie in Anspruch 1 definiert sind und Z eine veresterte Carboxyigruppe ist)
und gegebenenfalls das Trennen der erhaltenen S&ure und/oder das Bilden eines pharmazeutisch an-

&5 nehmbaren Salzes hievon umfaBt.

32




(worin R wie in Anspruch 1 definiert ist und Z wie in Anspruch 13
defimiert ist) hergestellt sind. 15. Ester der Fornel

35
~ e~~~ 3 40
2!~( XVI11) 45 so R5 HR1 I I’mmﬂ m” ”‘i’ Jﬁm
RP, R3, R4 und R5 wie in AnspruchEPO2sf226iBIrt sind und Z"ei he vemes
ar boxyl gruppe bedeu- tet. 16. Ester nach Anspruch 15, worin Z
t hoxycarbonyl ist. 17. Pharmazeuti sche Zusanmenset zung, di e eine
r bi ndungi4nsérahren Redn AhegrucANISPwaHa hdar Estéri durch Zydliaidre ieln@ p-gpbstituigatare Ditypts-C h
apnehnbapeals deyRegesl (Minf aBt .  18. Phar nazeuti sche Zusanmenset zung, die eine
r bi ndung nach ei nem der Anspruche, 1 bis 12, ei- nen pharmazeutisch
ahnehgrbaren Trager und ein nichts oi des ent zundungshemrendes Arzneimttel
und/ oder ein Opi atanal geti kum unfffaBt. 19. Verbi ndung nach ei nem der
sprCche 1 bis 12 zur Verwendu al s Medi kanent. 65 33 I DIirrca fli
11t 111 1111)1 D 11 EP O 2 228,81 Pat ent anspruche fur die
rtragsstsaten: M, GR ES .2 Verfahren zur Herstellung g&ﬂer Ver bi ndung
der Formel 5 . R3 10
R4
(4), 20 3 low @~~~ CH -COCH 20RR2 worin Ri nied.
kylismit 1 bis 4g¥ohl endt of fatonmen ist, R2 und R3 Wasserstoff sind oder R2
und' R3 mitein- ander so Verbunden sind, daB sie mit den Kohl enst of f at onen,
N di e sivwrigRY ke HR OndHsAGb in Aispodh 1BeMER ki) A elérladdoxy-2iensg@ged eamaf al | s durch
4t Hal ogen, 2, 4-Di hal ogen, 3-Trifluornmethyl oder 4-Methoxy substitu- 25
iprt ®ein kann und R4 und RS Wasgérstoff, Alkyl mt 1 bis 6
hienst of f at onen oder Hal ogen bed ~pder eines pharnmazeutisch
nehnbaren Sal zes hievon, das (a) das Hydrol ysieren eines Esters

aJ igneiner Fornmel 3 30 2
25 O Alkyl
{worin R wie in Anspruch 1 definiert ist und Z wie in Anspruch 8 definiert ist) oder rﬁit ginem substituier-
ten B-Ketoester der Formel
RICOCH»Z
30
(worin R wie in Anspruch 1 definiert ist und Z wie in Anspruch 13 definiert ist) hergestellt sind.
15, Ester der Formel
35 3
40 ) 2
-
(XV1iIiII),
45
CH.Z
R 2
50 RS
worin R1, R2, R?, R4 und R5 wie in Anspruch 1 definiert sind und Z eine veresterte Carboxylgruppe bedeu-
tet.
55 - 16. Ester nach Anspruch 15, worin Z Methoxycarbonyl ist.
17. Pharmazeutische Zusammensetzung, die eine Verbindung nach einem der Anspriiche 1 bis 12 und
einen pharmazeutisch annehmbaren Trager umfaBt.
18. Pharmazeutische Zusammensetzung, die eine Verbindung nach einem der Anspriiche 1 bis 12, ei-
nen pharmazeutisch annehmbaren Trager und ein nichtsteroides entziindungshemmendes Arzneimittel
60 und/oder ein Opiatanalgetikum umfagt.
19. Verbindung nach einem der Anspriiche 1 bis 12 zur Verwendung als Medikament.
: 65
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35 - 4 R
(XV111), 40 2 45 worin R, R2, R3, R4 und Rs wi e oben def l!gmilnd und Z

ei ne veresterte Carboxyl gruppe ist, oder (b) das Cberthr "ﬂj lﬂmr:
Formel (I) in ein pharnazeutisch annehrrbares Sal z hi evon, 0

Trennen ei ner racem schen Verbi ndung gbeg 2982681 (1) unfa8t. 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

M tein- andepggtarishitciieudid Verrag¥tdabinNA€ @rSgnd und ei nen Benzol ring bilden.

55 4. Verfahren nach Anspruch 1 oder 2, worin das Produkt die Formel 60
65 34 * C 1. Yerfahrgy zur Iprsteligr@ eherMeingung dgformgl D~ 10
(1) 15~~p~~~——m— 15 R~~~~~ 5 H CCH 2- CO2H auf wei st ,

worin R2 und R3 Wasserstoff bedeuten oder 1ind R3 niteinander zu

- CH=CH- CH=CH 20 verbunden sind und ein Benzolring bilden und R4 und RS
Wasserstoff, nied. Alkyl mt 1 bis 4 Kohllen- stoffatonen oder Hal ogen
bedeut en,;goder ein pharmazeuti sch anne res, Sal z hievon ist. 5. Verfahren
nach Anspruch 1 oder42 worin das Pr(g.giukt i% Fornmel 25

3 R 30 R2 35 RS HCCH 2-C0 2
40 aufweist, worin R2 ff sind oder R2 und R3 mteinander zu
- CH=CH CHsCH- (1),

20 R R CHZ-COOH

worin Rt nied. Alkyl mit 1 bis 4 Kohlenstoffatomen ist, R2 und R3 Wasserstoft sind oder R2 und RS® 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-Dihaiogen, 3-Trifluormethyl oder 4-Methoxy substitu-
25  jert sein kann und R4 und RS Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder Halogen bedeuten,
oder eines pharmazeutisch annehmbaren Salzes hievon, das
(a) das Hydrolysieren eines Esters allgmeiner Formel

30 3
2
35
(XVIII) ,
40
CH2 -2
45
worin R?, R2, R3, R4 und RS wie oben definiert sind und Z eine veresterte Carboxylgruppe ist, oder
(b) das Uberfihren einer Siure der Formel (l) in ein pharmazeutisch annehmbares Salz hievon, oder
{c) das Trennen einer racemischen Verbindung der Formel (I} umfaBt.
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. Vertahren nach Anspruch 1 oder 2, worin das Produkt die Formel
60
65
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ver bunden sind und einen Benzolring bilden, R4 Wasserstoff, 5-, 6-
o¥er 7-Hal ogen bedeutet und Rs Wasserstoff, Methyl, At r_Pr I
ddrstelit, oder ein pharmazeuti sch annehnbares Sal z hllmmﬁmqlmfﬂiﬁmlll
Verfahren nach Anspruch 1 oder 2, worin das Produkt e
1-'‘At hyl -1, 3, 4, 9-t et r ahydr o- 4- ( pheng# 0 238 226 B1

nmet hyl ) - pyran[ 3, 4- b] i ndol - 1- essi gs&ure oder ein pharmazeuti sch annehnbares
Sal z hievon ist. 50 7. Verfahren nach Anspruch 1 oder 2, worin das
Produkt 1-Athyl-1,3,4,9-tetrahydro-4-(phenyl -

met hyl ) - pyran[ 3, 4-b] i ndol - 1- essi gsau atriunsal z ist. 8. Verfahren nach
Anspruch 1 oder 2, worin das Produk
(+)-1-athyl-1,3,4,9-tetrahydro-4-( enylz-

met hyl ) - pyran| 3, i b] bi ndol - 1- esgi,gs&ur&“oder ein pharmazeuti sch annehnbares
Sal z hi evon oder
(-)-1-Athyl -1, 3,4, O\t etrahydro-4: (phenyl net hyl ) - pyrant 3, 4- bl i ndol - 1- essi gs&
ure ofter ein pharPazey ch annehnbares Sal z hi evd¥T)st. 9.
Vertahren nach Anspr {in das Produkt das Di astereoner von

1-Athyl -1, 3,4, 9-tetraRye 1-X\phenyl net hyl ) - pyran[ 3, 4- b] i ndol - 1- essi gsaure
mt ei nem Schrel zpunkt | g Evh_DHALH <COABC oder ein pharnazeutisch
annehmmres Sal z hievoR ist. 202 Verfahren nach Anspruch 7, worin das
Produkt das, D astereoner von 1-Athyl - 4. 9-tetrahydro- 60

4- (pheny| fEMRSY ‘)"’-”B??‘éﬂ?”%é%ﬁ]ﬁ%@&ﬁ%”—%ﬁ'ﬁzﬁgdg'ﬁrmétﬁ'ﬁ "?%lrﬁlfnsal z nit einem

Schnel zpunkt von etwa 180 bis 190ccH:=GH-CHiGH- Ver f ahren nach Anspruch 8,

worin &as Produkt das |soner von, (+)-1-Ath 4-1 3.4, 9- r ahydr.o: 4-
; i 4 hied. len-
(pheny! oGt o o P e i b CRINSA fover o1
etwa 170 bi S.V? rea Gadh ARdpruch Nodena wernzad kroduktiliesamehmbar es Sal z hi evon oder
das Isonmer von (--1-Athyl-1,3,4,9-tetrahydro-4- 65 35 *C L M S
EP 0 288 226 B1 (phenyl net hyl )-pyran[S,ﬁB bi ndol - 1- essi gsaure mt einem
Schmel zpunkt von etwa 171 bis 1720C_efer ein pharmazeuti sch annehnbares
Sal z hievon ist. 12. Verfahren nach P\nspruch 1 oder 2, worin das Produkt
7-Chlor-1-athyl -1, 3,4, 9-tetrahydro_8<e-,

t hyl -45’(( 2- propeny])-pyran[ 3, 4-b 'lggol -1Ressi gsaure oder ein pharmazeutisch
annehnmbares Sal Rhie- 5 oder 1

-Athyl -7-fluor-1, 3,
-1 -esgjsgsaure od
8-Chlor-1

-& hyl -1, 3,4, 9-t et rahy§r0- 57

: 8- et hyl - 4- (2- propenyl ) - pyr an{ 3, 4-b] i ndol
zeuti sch annehnbares Sal ¥hl evon:  oder

o)
-4-( phenﬁl met hyl ) pyran-[3, 4-b]indol -1
-essigsbure oder eils phi et ¥F8gnCApHehmbares Sal z hi evon; oder 10

1,8-Di & hyl -1, 3, 4, 9-teth ahydr - (2- propenyl)-pyran[ 3, 4-b]i ndol - 1- essi gs&ur

e -oder el WaETHAZANEI idsberadiinh BleARERa Behieinahddian; oder 1
-Athyl -1, 3,4,9-tetrahydro- 8- net hyl - 4-2%2;£r ogenyl )-pyran[ 3, 4-b]indol -1
-essigsiure oder ein pharma- zeddH=5& ehnbares Sal z hi evon; oder

.7- Chl orgg 1- %trtm{cljeh .Jslng’u %ﬁén%én?o'ﬂ%&' Eﬂ'erﬂ HeRRR g5 gl ad'erpy-ﬁﬁg&el?’ bébielrbtl JAE Qs - | - €SS
I gsaure Ongésersidt, rMetrQ?JailiH?Boder Propyl darsteltt, oder ein pharmazeutisch annehmbares Saiz 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-bjindol-1-essigsaure oder ein pharmazeutisch annehmbares Salz hievon ist.

7. Verfahren nach Anspruch 1 oder 2, worin das Produkt 1-Athyl-1,3,4,9-tetrahydro-4-(phenyl-
methyl)-pyran[3,4-blindol-1-essigséure-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-essigséure oder ein pharmazeutisch annehmbares Salz hievon oder
(-)-1-Athyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyran[3,4-bindol-1-essigséure  oder ein pharmazeu-

55 tisch annehmbares Salz hievon ist. )

9. Vertahren nach Anspruch 6, worin das Produkt das Diastereomer von 1-Athyl-1,3,4,8-tetrahydro-
4-(phenylmethyl)-pyran[3,4-blindol-1-essigséure mit einem Schmelzpunkt von etwa 144 bis 146°C oder
ein pharmazeutisch annehmbares Salz hievon ist. .

10. Verfahren nach Anspruch 7, worin das Produkt das Diastereomer von 1-Athyl-1,3,4,9-tetrahydr9—

80  4-(phenylmethyl)-pyran[3,4-blindol-1-essigsdurenatriumsalz mit einem Schmelzpunkt von etwa 180 bis

190°C ist. .
11. Verfahren nach Anspruch 8, worin das Produkt das Isomer von (+)-1-Athyl-1 :3,4.9-tetrahydro-a}-
(phenylmethyl)-pyran[3,4-bJindol-1-essigséure mit einem Schmelzpunkt von etwa 170 bis 171,5°C oder ein
pharmazeutisch annehmbares Salz hievon oder das Isomer von {(—)-1-Athyi-1,3,4,9-tetrahydro-4-
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15 .zeutisch annehnbares Sal z hi evon; oder 6-Brom1

-athyl -1, 3,4, 9-tetrahydro-4-(phenyl net hyl) - pyran[ 3, 4- b | ndol -1 -essi gsaure
oder* ein pharma- zeutisch annehnbares Sal z hievon; Ewﬂimmm]ﬂu l",
-athyl -1, 3, 4, 9-tetrahydro- 8- et hyl - 4- (phenyl net hyl ) - pyr |

- essi gsaure oder ei n phar mazeuti s@Ep gadg@eBer es Sal z hi evon "odér
7,8-Dichlor-1-athyl -1, 3, 4,9-tetrahydro-4-(phenyl nethyl)-pyran[ 3, 4-b]i ndoI 1
-essigs&ure oder ein phar- mazeutisch annehnbares Sal z hi evon; oder

7- Chl or - 1- at highenfimatnyh.pPrah(S k-5 MBI 6 igSaurdrhinaitemischRii ikt VOR b4l 17+ BY iR Geftei] i N

dol - 1- essi saphaenaze &annehrmans emzlautlsch annehnbares Sal z hi evon; oder

i 8 R e D e S e s aent

i gsaure @defonSdg I'schanhe ares aI Z hievon; ©
Athyl-1,3, 4, QAMMmﬁﬂwy,dﬂG—teiralﬁyﬁro{arn&pﬂan )Jm&nﬂrpypy[lamyﬁdmegslgéadm] | drogér- 1 ein

d eutl alz higy | h t. 13.
or fabren ﬁacg;% ;%\gg e T DTy R QP L O St oo o
ahydr

10 1,8-Diathyl- 1 '3, 4 9-t T 2-propenyl})- pyran[3 4-blindol-1-essigsdure oder ein pharmazeutisch

wn

XI'V) annehmbares Shlz hlevon oder -COOH 45 aufweist, worin Rl nied.
I kyl mi L 1 b 1 RS Sr%ee*u&-ﬁdﬁpwgq"v') PR AGING- naasRrS  OF, o kpRTME ¢ 1

alz

56 KONl ensfBhbr ybrs osietanin-Of ﬁamma &fls MBRdor 1 dslghuROSR harma.
, 4- Di hal agenzeufiscfrin Hmba,mmarﬁ?g i %% rﬂ 5! aorstes,dlgéfu odgrr ee"} np ama

har mazeut i scPrB %égé%‘@‘e%‘e YdZ° ‘rﬁp &ﬂﬁe‘F@tPY’a'Iﬁl“'b]‘O@‘ﬂ -8¥fioadyrez LRdeHeRi t BYAMIAng

i nes Esters y?‘@ (phenylrBingd-perafis 4 8fhddRt essigsaure  oder  ein
11111 HE L pharma?zeL.M. an rﬂﬁre Salz hlevon oder
2 R 10 20  7,8-Dichlor-1-athyl-1,3,4 :9-tetrahydro-4-( phenylmethyl) pyran[3,4-blindol-1-essigsdure oder ein phar-

eptissh ann bar alz Vi :
VL), R wWaRg SR, 3 ‘iﬂgﬂﬂ,. oo AIRTEL o AR ©TberS! B
nd Z eine Vey_‘)r%&ﬁﬁé hg‘.a{e

1-Athyl-1,3, 4 ,9-tetrahydro-8- methyl -4- (phenylmethyl) pyran[3,4-bjindol-1-essigséure oder ein pharma-
25  zeutisch annehmbares Salz hievon; oder

1-Athyl-1 ,3,4,9-tetrahydro-4-(2—propenyl)-s-propyl-pyran[3,4-b]|dnol-1-essngsaure oder ein pharma-

zeutisch annehmbares Salz hievon ist.
13. Verfahren nach Anspruch 1, worin das Produkt die Formel

"!ZTJ\D Do)

30
N
I —I-——— Y
Py
R4 o2
40 o (XIV)
5 L&
H CH 2 ~COQH
45
aufweist, worin R nied. Alkyl mit 1 bis 4 Kohlenstoffatomen ist, R4 und RS 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. Vertahren zur Herstellung eines Esters der Formel
50
55
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20 § das das Cyclisieren eines frsubstituierten Tryptophols der Formet (VI)

25 R\ ~ ~ (VI) R5

W1} 30 RCH 35 (worin R2, R3, R4 und Rs wie in Anspruch 1

mtielner 3-Al koxy-2-al kensaure derE|F6>§ e¢B4 40 0 Al kyl '"ﬁ“mm,
in Anspruch 1 definiert ist und Z w e oben deflnlert i st) @ EE

subgtituierten P-Keto- ester der Fornel R COCH2Z 50 (worin RI sie in
Anspruch 1 definiert ist und Z wi e oben definiert ist) unfaBt. 15.
Verfahren nach Anspruch 14, worin Z nieg” Al koxycarbonyl ist. 16. Verfahren
zur| Herstel | ung ei ner pharnazeutlsch Zusammenset zung, das das Vereini gen
ei ner Verbi ndung der Fornel (1), we ln Anspruch 1 definiert, oder eines
phar mazeéuti sch annehnbaren Sal zes hi on%nt elnen1pharnazeut|sch
annehnbaren Trager unfaBt. 55 ahren zur Herstellung einer
pharnazeutlscheq{iusannensetzung, dhs das Vereinigen einer Verbindung der
Formel (1), wiel Anspruch | deffiniert, oder eines pharnazeutisch
annehnbaren Sal zes - ni cht - st er oi den ent zund¥WEEREmmenden
Arzneimttel s und/ odé nes Qpi at arjal geti- kums nmit ei nem pharmazeutisch
annehnbaren Trager 8. \Verf@hren zur Herstellung einer

phar mazgut i schen Zus&h¥énse gach Anspruch 16 oder 17, worin die
Ver bi ndung der Forfel (1) oBeyl
durch das Ver- fahren nach ei nem der Anspruche 1 bis 13 hergestellt

Etats cani o Eg;ga ey unadd wind sl ol bl G ARG E%&'g&@s'ﬁ%s%' de

formule R3

| CH2 R 15 = W Y( ) 20 ¢
R HR; COOH ou RI est alcoyle inferieur
conptan3s 1 a 4 atones de carbone, |R2 et R3 sont hydrogene ou bien R2 et R3
2
4 2 X
R (V1)
30
I
5 i CH
R H
35

" %Z
O Alkyl

(worin R wie in Anspruch 1 definiert ist und Z wie oben definiert ist) oder mit einem substituierten p-Keto-
ester der Formel
RICOCH2Z

45

(worin R! 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 (I), wie in Anspruch 1 definiert, oder eines pharmazeutisch annehmbaren Salzes
hievon mit einem pharmazeutisch annehmbaren Trager umfaBt.

17. Vertahren zur Herstellung einer pharmazeutischen Zusammensetzung, das das Vereinigen einer
Verbindung der Formel (I), wie in Anspruch 1 definiert, oder eines pharmazeutisch annehmbaren Saizes
hievon und eines nicht-steroiden entziindungshemmenden 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 (1) oder das pharmazeutisch annehmbare Salz hievon durch das Ver-
fahren nach einem der Anspriiche 1 bis 13 hergestellt wird.

50
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sont _unis pour forner, avec |es atones de carbone auxquels ils sont

attaches, un cycle benz6ni que qui peut facultativenent i tu6 par
4- hat ogene, 2, 4-di hal ogene, 3-trifluoromethyle ou 4-net E!’i@,@ lj , let
Rs sont hydrogene, alcoyle conptant 1 a 6 atones de car C I ou

un sel pharmaceuti- quenent acceptabl €pde3eepeBici. 2. Conpose suivant |a
revendi cation 1, dans |lequel R2 et R3 sont hydrogene ou bien R2 et R3 sont
uni s pour donner -CH=CH CH=CH 30 et fornent un cycle benzeni que. 3.
Conpose Sui VaRévehdicaliGhépoak 16etit®Eontractéhts: BEJCR/DE, FRDGB, IT, LI, LU, NL, SE

R3 R 252 . 2 H CH2-C 2 H50 ouR et R3
sont hydrogene 'd®P™BPERe ™M R3 sont unis pour donner - CH=CH CH=CH et
forment urg cycle benzdnique, R4 et R5 sont hygrogene, alcoyle inferieur
conptant 1 4 atones de car- 55 bone ou aRogbne, ou un sel

phar maceut i quenent acceptable de celui-cif, 4. Conpos6 suivant |a

revendi cation 1 de fornmule 60 65 38 E IC) 23~8 26B1 10 15

RCi 5 10 C-co~i 0oC0 R2 e Sopt hydrogbne ou bien R2 et
R3sntns urdne 20 4 CH R C CHC CH et
forment un cYcl & REA othdo~.o0 - -0 - a
S y rgn ~ h | CuU o Phraestq hyd cb eptu
b.d 6_ 15 -c 5. COWPQ se Pharnmac euti quérent

r-ha ttrohyrOn(h s revendic - acqu. al e

0O ;

X tlt Panno[ 3. 4bl,fndole- -a:iu
tion 1, qui est |I'a e (-dj 1-#hy~1 3cqd, -cBsfzetrah drOnnty 25 6
DMOG6Suv- ct?Pu u nSEphar maceut i gfem acc%pt able do eul-ci;o '"lie81 30

mont yaccet abLﬁeﬁPeQ iHén%’u%mé nth %Q%?bmegaéjéal'bgne. R2 et R3 sont hydrogéne ou bien R2 et R3 !
sl Phr nEont undqgduriormer, avec lek-atoméB dé c@rbSneQuuxquéls s sont\attathds, in cyclb béhzénigle GuiV €
di c at ipatfabiltatigementiétie substiné par dchaldgimet 2,4-gilialpgde,. 3-yflugrométhyleapu emdthoxy,teth |
9 - o 23 r Fl1. et ﬁ-’: §onbhy erneéglgglecygmgtar}:ﬂ a Setoe\e%detcaraorﬁ op h@ogéwubunﬁflj pharjnacetélxl- c
! quement acceptable de celui-Cl. .
p ftSb | d'e, CgmpUsé\é_uil/anf la revéhdidation-1, darfs [dduel R2 & R? soht KidfRgdRe bl bien F2s0Ront-uhis 2P
gur aann[, - | npduedonngpo~i nte d h y d3r' ,C9 m~ o0 s suivant | a re

e bld e sdeu_c 't

e n di !3BO 6, quo tn.d at r oi o &H=CHS@LCHY e so iurdnl a cd e 1
4thy QuBul sg A0 cyQEbbnie¥iqil PYT ann yran4 o[ t4que
3. Composé suivant la revendication 1, de formule
35 R>

40

(I1)
45

-CO.H
R 25 2 772

50 ou R2 et R sont hydrogéne ou bien R2 et R3 sont unis pour donner
—CH=CH~CH=CH-

et forment un cycle benzénique, R4 et R5 sont hydrogéne, alcoyle inférieur comptant 1 2 4 atomes de car-
55  bone ou halogéne, ou un sel pharmaceutiquement acceptable de celui-ci.
4. Composé suivant |a revendication 1 de formule
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-l aC~tique ayan
- nn[ 3, - bl ndoe 71A 20 O i de
C u unse -pya -j_ z8thnvroy7: --ty Il aci
d'environ 171 A 17200 tigernntacetaor do- | R est | acide 7-chir--ty
\ d ph.aCm pos ication 1,.fu aet gee 34
poi nt def so 6guivant | a revendi ca | e I hrideo | -dhy-7-1urO .
- CWP ul c
gaiﬁu ugﬁ eptabl e do Col uint-c | & ouce
--~hl 4 acc
ott ayr

) nYl m-t hyl ) pyano
fi b~i'dbi thyU- 4- (Ph6 accp~que doue
tyl 4- (“pognYl) pyr annof 3/
ot~ aydr-8m-ty
, -bin 10

a
| ui -ci; 1..4th
| aci de8- chl or o. 9-1(S
1,-die-thyl-j3,4,

u Ou Vaci de

-cuu
: -bl 11
] 1 . ' ci e
- . B CH,.~-Cco | ui - i Cu ) ) ) e}
0~trahydn9-4-2-pLgE R?l) acceptabbe eﬁgghligfo-no-Bthy|"”d0| ac:
uu utl idquugm f{at@ﬁiswthwrogén@Uubien ¥
4 9 ntdo le-

el
. ac6tique Cu un o
EHY?sont unisspoyr donnbr a,C -otrabl o o-

50 chl 8? uem 3 4aCI . _ ui qune
|'atdelhyhydroféb?éhé;hglunt~|4('pggcf$”%%ﬁ%$fci; Q | gchd?brin§§b|gl
phraet ge®ac Ctepﬁ tgn 4ycb|b'br‘i@r94u§,: e ydregéne ou $d. i), AN agpe(,) 5 est hydrogéhe) mé?l’tyle,

Yt Mit hl) PYgt } og[p ¥le, ey un sbl'pﬁé}ﬂn,}gnguement acceptetiduia delyil;
bl ede ceg] GHnip?&’ ivant Ia révendication 1, qui est I'acide 1@éﬂ}yr-'a&4,§téﬁahydro- - { ﬁthﬂ)lfp&-y4~h)’)
agggt iq o ramaiBpRa < -1-§tc:éti lgrqqmﬂugceugiﬁme%t abceptalﬁecbrcelﬁ&;ﬂ- ﬁpﬂégg@
- 2 6. Mposs chida ;Ef n& 'on. 1mﬂqi St el de sodiym l'acide 1-g yl-1,3,4,9-tétrahydro-4—
gl Sﬁyﬁﬁ?%%ﬁne'%?zm@"gggw%% Gl HLacLo Stziﬁnaax»éwm tbnimcige 7
-a A . -1-ét6yiRln 3.1 ¥ :
tphtﬁj,-]inde—-'ti n sélGh iquement lygfa,é ‘acid il (¢
B cBdc o g,é‘;ggé"x'i:g;mﬁldggﬂp%gxézwzyfmfsiﬁﬁﬂ:o::ﬁai%%mf s ikl
0 nt acceptable de cghily; _ -l th ., u
e~al ed 8. Co € spivant |3 Hbﬂ'Hication Uiy esh le diastéadoibrpy de J’a ide. 1-6 -18a/98s5tn 7-
fnno [ e TRt tmﬁ?nﬁiﬁm@ﬂﬁéﬂw = é%mﬁ‘ﬁ?%gwm@}o e
hu i.0 *~ ouuns ¢ sdbvallig (LIRS | et B@IRE &rs 3 lum de-taergs LG C
| “aci apde 5% gabos dmPipir i o d g‘?j&gﬁ?mé@a inseﬁad&s??&gquidni 3&%' ' EPO
or-t=- tﬁ&yéfgg@x nf 41 ' PatPle 111 111 l%l. 1Pt
th al doc ?we'gagg?hpc;%f}uﬁ’&%la [Besndiglon 7, gl ebeba:
. !
| -if doo. aCeL ey Iranncry,

ere de I'acide (+)-1-éthyl-1 ,3,494_%rahydro-4-
mdole-1—acét|que ayant le point de fusion d'environ 170 2 171 5°C ou un
: Tlam}aceuﬁqtﬁmem acceptable de celui-ci: oy lisomére de l'acide (—)-1-éthyl-1,3,4,9-tétrahydro-4-
238 2%@ Ba: lmemyl)-pyranno[3,4-b]indoie-1—acétique ayant fe point de fusion d'environ 171 & 172°C oy un sel
i pharmaceuriquement acceptable de celui-gj.
. - Composé Suivant Ig revendication 1, qui est Facide 7-chloro~1-éthyl-1,3,4.9-tétrahydro-8—méthyl—4-
. (2-propényl)pyranno[3,4—b]indole—1-acétique OU un sg| pharmaoeutiquement acceptable de celui-¢i; oy
l'acide 1~éthyl-7-fluoro—1,3,4,9-tétrahydro-8~méthyl-4-(2-propényt)pyranno[3,4-b]indole-1-aoétique ou
: 45 un sg| pharmaoeutiquem +%,4,5-tétrahydro-5.mg.
! thyl-4 : Ue ou un sg| pharmaceutiquemen acceptable dg ce-
- lui , ~diéthyl~1,3,4,9-tétrahydro~4-(2~propényl)pyranno[3,4-b]indole~1
' pharmaceutiquement de i~cf; l'acide

-acétique oy un sel
50 Ch'or°'1-éthy,'1 3.4,9-

e harmaceutiquement acceptable ‘de
3,4, tétrahydro-4-(phényfméthyl) i
Ceutiquement acceptable de celui-ci; i
pyranno[3,4—b]indole-1-acétique Ou un ge
chioro-1-éthyl-1,3.4,9-tétrahydro-8-méthyl—4—(
pharmaoeutiquement acceptable dg celu
55 (phénylméthyl)pyranno[3,4—b]indole-1
l'acide 7-chloro-1~éthyl-1,3,4,9

un sel pharmga.

1,3,4,9-tétrahydro-4-(phe’nylméthyl)-

| pharmaoeutiquement acceptable dg celui-ci; oy l'acide " 5.
ique

éthyl-1,3, ,9-tétra ydro-8—méthyl 4-
e QU un g pharmaceuﬂquement acceptable de Celui-ci: oy
acide 1. hyl-1,3,4,. tra ydro~4-(2—propenyl)-B-propyl—pyranno[3,4-b]indole-1-acétique U un gef
60 pharmaceutiquement acceptable d elui-ci
ompo
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10 0 30>S (XI'V) 15 ou RI est alcoyle
inferieur conptant 1 a 4 atones de carbone, R4 et R5 sont hydrogene,
al cayl e conptant 1 a 6 atones de carbone ou hal ogbne et f”"ﬁl'l

2, 4-di hal ogene, 3-trifluorontthyle ou 4-ne- thoxy, ou u ,”mnllﬂl
phar maceuti quenent acceptabl e de celgp g8ig208®B1 13. Proced dé pfeparadi on
d' un conpose suivant la revendication 1, qui conprend |'hydrolyse d' un es-
ter de fornule generale 3 R 25 2 4~~~~~ 30 |

~~~~~~~~~ (XVII1) NO 5 Z R HR 2 35
(ob RI, R2, R3, R4 et RS sont tels que @gef\IN s dans |la revendication 1 et Z
est un radical carboxyle esteri- fie) e| Si 8se est souhait6e, le
dedoubl epent de |'acide resultant eVo At mation d' un sel pharna-
ceutiquenent acceptabl g de cel ui-ci CH40 14. Procede suivant |a

revendi cation 13, dan®_|equel |'estel est prepare par cyclisation d un

tryptophol 4 B-substitu f or mul 345 s5 ~~R5 (ouj R2, R3, R4 et R5
sont telg que definis rev ndication 1 ) avec un acide

3- al ooxy- 2- al cendf que 0 (XIV)

N T I T I T B ~| =N Yc L 11111 11 ~lIs I I!FI EP 0 238 226
Bl R5 QAlcoyle (ou R¥sest tel lquedfdefimj_dans |a revendication 1 et Z est

tel que gefini dans | & revendi &atfon 8) HedHEH un 10 fp-cto-ester
substitu6 de formule .
ou R! est alcoyle inférieur comptant 1 a 4 atomes de carbone, R4 et RS sont hydrogéne, alcoyle comptant
1 & 6 atomes de carbone ou halogéne et Y est 4-halogéne, 2,4-dihalogéne, 3-trifluorométhyle ou 4-mé-
thoxy, ou un sel pharmaceutiquement acceptable de celui-ci.

20 13. Procédé de préparation d’'un composé suivant la revendication 1, qui comprend I'hydrolyse d’un es-
ter de formule générale ¢
R3
25 l
2
4
30 R
(XVIII)
bll
RS HR 2Z
35
(ol R1, R2, R3, R4 et RS sont tels que définis dans la revendication 1 et Z est un radical carboxyle estéri-
fié) et si la chose est souhaitée, le dédoublement de I'acide résultant et/ou la formation d'un sel pharma-
ceutiquement acceptable de celui-ci.
40 14. Procédé suivant la revendication 13, dans lequel I'ester est préparé par cyclisation d'un tryptophol
B-substitué de formule (Vi)
3
45 I
4 ; ¥
R (V1)
50
I
CH
R3 ?
55 H
(od R2, R3, R4 et RS sont tels que définis dans la revendication 1) avec un acide 3-alcoxy-2-alcénoique
de formule
60
65
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u Rl _est tel que defini dans la revendication 1

RT3 S0 18 SR S il

(Xvii1) 30 5 HR CHZZ R ou Rl R, R3, R4
et R5 sont tels que definis dans Ij%g€¥$ﬂ£$ tion 1 et Z est un radi cal
carboxyle esté6rifie. 16. Ester suivan vendi cation 15, dans |equel Z
est met hoxycarbonyle. 17. Conposition pharmaceuti que, conprenant un conpose
sui vant |'une quel conque des revendica- tions 1 a 12 et un exci pient
pharnaceutiquenent acceptabl e. 18.g%onpogi tion pharmaceutique conprenant un
conpose suivant 'une quel conque des cations 1 a 12, un exci pient
phar maceut i quenent acceptable et un dlcaﬁ%nt anti-infl anmatoire non

st eroi d? en 40 et/ou un anal gesi que @Rhagee 19 Conpose suivant | une

guel conque des revendications 1 a 12, a utiliser comme nedi canent.

Revendi cat gﬂ rﬂﬁ;esp@ ue Id&ﬁl oeﬂ} Evé?ﬁ@* Brapét%rgsﬁsl lggé-rdéflr%ns =Fevinbication Bfl-ou dbamede de

preparatlo BRI 6 forrRuld OF CH 2
55 60 HRI z CHRICOGERDH ou R1 est al coyle inferieur
conpt ant 1 R es?it OrJeE éfqul ancsgflarevengdaloR% F%esﬁél que ”éfm.*&X‘%mr gcaPoMP}' en R2 et R3
65 sont ﬁﬁqugp form@k MEr , avec fgd ek arbone auxquel’s ils sont
attache% un cycle benzenique qui 41 226~~~~~~ B* 11 111111 L1 1711 D
11011 EP O 238 226 EI| 3 ¢ L MS* peut

facul tati vement etre substitu6 par 4-kal ogene, 2, 4-di hal ogbne,
3-trifluorontthyle ou 4-nethoxy, et R4 et R5 sont hydrogene, alcoyle
conptang, | a 6 atones de carbone ou ftal ogene, ou d'un sel pharmaceuti-
guenent acceptable de celui-ci, 8 end (a) |'hydrolyse d' un ester de
formule general 45 3 10 0 2 H

25 (XVIII)
30
R5
ou R, R2, R3, R4 et RS sont tels que définis dans la revendication 1 et Z est un radical carboxyle estérifié.
16. Ester suivant la revendication 15, dans lequel Z est méthoxycarbonyle.
3 17. Composition pharmaceutique, comprenant un composé suivant I'une quelconque des revendica-
tions 1 & 12 et un excipient pharmaceutiquement acceptable.
18. Composition pharmaceutique comprenant un composé suivant I'une quelconque des revendications
1 &4 12, un excipient pharmaceutiquement acceptable et un médicament anti-inflammatoire non stéroidien
et/ou un analgésique opiacé.
40 19. Composé suivant I'une quelconque des revendications 1 & 12, & utiliser comme médicament.
Revendications pour les Etats contractants: AT, GR, SE
45 1. Procédé de préparation d'un composé de formule
R3
50
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R
R 4 CH 2
55
| (I)
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H -
R R CH2 COOH

ol R! est alcoyle inférieur comptant 1 & 4 atomes de carbone, R2 et R3 sont hydrogéne ou bien R2 et R?
65  sont unis pour former, avec les atomes de carbone auxquels ils sont attachés, un cycle benzénique qui
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(XVi11) 15 20 R5

Z est un radical carboxyle esterifi6 au (b) | a converS|on
formule (1) en un sel pharmaceuti quergyy g% ?able de celui
(c) | e dedoubl enment d'un conpose racen1que e

suivant |a revendication 1, dans quuel Z est nmet hoxycarbonyle. 3. Procede

~~~~ ou R, R, R3, R4 et Rs sont tels que d6f nmﬂﬂessus et

ormule (I). 2. Procede

oo o R R el e R SR

benzeni que.

pr odui t esst dda)f'ydnasecd'ug e@@ de formule générale

R2 40

hydr ogene ou bien R2 et Rs sont unis pour don
un cycl e benz6nique, R4 et R5 sont hydrogen
a4 atoneg de car- ss bone ou hal ogbne, o
de celui-ci. 5. Proced6 suivant
| equel | e produit est dg formul e 60 65 4
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duembit @69, ﬁble&iéchémltq ébmbemendl cation 1 ou dans | | equel

R4H 2 45N 5 HC - CH 2-

un sel pharmaceuti quenent
rgvendi cation 1 ou 2, dans
0 238 226 B1L R3 5

(XVIII)
ou R2 et R3 sont hydrogene ou

oU R, R2, R3, R4 et RS sont tels que définis ci-dessus et Z est un radical carboxyle estérifié ou

(b) la conversion d'un acide de formule (I) en un sel pharmaceutiquement acceptable de celui-ci ou

{c) le dédoublement d’'un composé racémique de formule (I).

2. Procédé suivant la revendication 1, dans lequel Z est méthoxycarbonyle.

3. Procédé suivant la revendication 1 ou 2, dans lequel R2 et R3 sont hydrogéne ou bien R2 et R3 sont

unis pour donner
—CH=CH-CH=CH-

et forment un cycle benzénique.
4. Procédé suivant la revendication 1 ou 2, dans lequel le prodmt est de formule

(I1)

CH.-CO.H
>  CoHg 27772

. ol R2 et R? sont hydrogéne ou bien R2 et R3 sont unis pour donner

~CH=CH-CH=CH-
et forment un cycle benzénique, R+ et R5 sont hydrogeéne, alcoyle inférieur comptant 1 4 4 atomes de car-

bone ou halogéne, ou un sel pharmaceutiquement acceptable de celui-ci.
5. Procédé suivant la revendication 1 ou 2, dans lequel le produit est de formule

42

it

2H 50 ou R2 et Rs éont
- CH=CH CH=CH et fornent
~ alcoyle inferieur conptant 1
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et forment un cycle benzenique, R4 est hydrogbne Cu 5-, 6- ou

halogene Rs est hydrogbne, ntthyl e, 6thy|e ou propyl
shar macoeut i quenent acceptabl e de cel ul - 6. Pr ocede H,mmn“mmm,”",
revendi cation 1 ou 2, dans |equel le produit est |'"acide*
1%6thy| 1,3,4,9- tetra-
hydr o- 4- (ph6ny|nethyl)pyranno[3,4-Eﬁ?%ﬂ%?g 1-acetique ou un se
phar maceut i quenent acceptabl e de 25 celuj-ci. 7. Procede suivant |a
revendication 1 Cu 2, dans lequel le produit est |'acide
l-ethyl-1,3,4,9-tetra- hydro-4-(pheny méthyl)pyranno[3,4-b]indole-l
-acetique. 8. Procede suivant la regendication 1 ou 2, dans lequel le
produit est |'acide (+)-1-ethyl-1, 3}l4,9-tetra-
hydr o- 2- ( phenyl met hyl ) pyr anno[ 3, 4, 47M0d@ e- 1- ac6ti que Cu un sel
pharnaceuthuenﬁnt accept abl e d&H30 celui-ci; Cu |[|'acide
(-)-1- 6thy| 3,4 tetrahydro-4- (phenyl met hyl ) pyranno[ 3, 4- b] i ndol e- 1- acet i
gue un sel phara<ah. acceptabl e de celui-di. 9.iRnoc6de
SU|van} | a revendi ca ans llequel le produit est | e diastereoi sonere
de | " acide 1-ethyl-
1,3,4,9-tetrahydro-4-(ph 3, 4-b]indol e-1-acetique ayant le
poi nt gde fusion d enV|R5n %£g2%514g%¥5§ﬂﬁg{sel phar maceut i quenent
acceptable de celui-ci. 35 10. Procede suivant |a revendication 7, dans
| equel | e opRYeIfR® sonkkygdrogase oy bientRR eHH,sem HRlt ROULASNEE| de sodi um de | ' aci de
1-ethyl -1, 3,4, 9-tetrahydro- 4- (phenghogiulamyr anno[ 3, 4- b] i ndol e- 1- acet i que

ayant jse point de fusion d environ 180 & 190C. 11. Procede suivant |a
r evendi catet iomest, unmbelnaéq'a@l Rf est :rdmsenet (E ¢u 1@('?9?!\9@5@@* hydragénej enéthylp.. 1

-6t hyl - é‘o‘"e"sp“é%%"é il v”a%"m IR lRles ol L8k Sadadcet i aue

ayant |e madreli-(pHéh ﬁyuﬁﬂardo[emwrﬁamé&.que Jozouna (IthudmmSﬁdoeptable de
phar nazseutcﬂlqtsvenent accept abl e de cel ui - Cu I o L g (3
() 1- 6t hyI Procédé suivant la revendication 1 ou 2, dans quuel le produnt est Iaclde 1 -éthyl-1,3,4,9-tétra-

1,3,4,9- té1 d’%@éﬁ@&&&"ﬁbﬁeﬁa&%yﬁdﬁﬁ' ufbaﬁl{l% phodli ésflckalhe(+l1atﬁﬁhquétrayant | e
poi nt de fhudse-(phétylméthyipyrannd[7.a-bifaddle P-BBtique aunurs edl phérmegeatisieement ecsentabte d

accept bl €=l g ce ity )1 ?’hyl'ffa%c? h!ﬂﬂ*]@Pﬁ"V'F‘é‘hW&@ﬁﬁi’ ?fBlt"F%‘h‘ -goetigye 2°u dans
llequel le Bés {ﬂ;"&éaﬂ,, g\e g@é? @Q éiﬂelle ﬁwﬂﬁflas't ﬂe d%st@réasomére de r'acide 1-éthyl-

t et r ahydr o;38g%6tdhytro- 4(pﬁalylmétmw [R¥-bjmaue]-aetbué | ay andl od eeui: diaCE:hlbrqlden\@m un sel
phar maceut? ug@el Phhfmacelé'@%awa@ep dee ' i -

1’ethypi7ﬂngbé°s at,l re SHP rﬁ% é réWFﬁmdlum
[ 3, 4- b] [ ,mﬁz %u;%tgggm s ﬁ;l o ceu | querr@?gégscge%t ab t de
celul -ci; ou.|PreeédéCmivaht @Iiemhh%;a‘nen 8[ dans lequel le produit est Iisomen:]f di Iafcl::de (+‘)’1 -éthyl-
ethyl-1,3 143431 met 0[34- % hﬁﬁ"b apiroges 3{;°B ep) 6[! e 1 ac
i ekt G éigm SRS

ie

1, 8-di et hyﬂm‘h tIQu 1 dccRptaHRai ebiiay T ANNo-
[3 4- b] | ndohaaPmeaiéeulv Uere@endmtlonsebu B vansreqvel Ue prefuit pst Facide & chigre-didthy-134.9-

cel ul - t@ hydr meflay!- 1_(2@[qﬁwyl) rann _]m 1acét|que ou un sel pharmaceuthuement ac-

able lyi | 1- H 7fI 134 dro-8-méthyl-4-(2- nyl)pyranno-
tet rahﬁir% oRRLILY. hasthiul 2uRnGia Lr3 u°r° T M 7S TS
sel phar mestgut,3,4e@taEidro-Béthg-84ih Iméthyllizﬁanmlel‘ﬂblmdcle1 acﬂiquel blaomdeel pharma

ol G e b e A

aCI d 6- ou lacide 7-chloro-1-éthyl-1,3,4,9-tétrahydro-4- (phénylméthyl)pyranno[34b]
1 3, 4, 9- tendouh tlgue4 pheeiynhmwyil gu-sicley tacde gdemodivou un

sel phar mab% Egi‘é‘ﬁfg ph%'mé % e‘%‘?ﬂg 4 lméf '% eug?#e e
l5 Chl 0 gﬂ le bia Jr-cae ;Ic tuﬁié'l £rcc‘@1.1m trakde opt ro 'baye Eﬂg— 55
| n

yet,d.4 afé&iﬂyﬂbl-e-(phéhylméthﬁ yrr armaaﬂmﬁum&e ni @aCce P ulique-
| - CI ;. 1pent [aceeptable d7 @i c '~chloro-1- ethyl -1,3,4,9- tétrahydro -8-méthyl-4- (phénylmethyl)

|
(i1 5 B (gm UESEEIESTE, S Y B N e
u eid l!ﬁ c ﬁ:ﬂhy&d 4—(2@tbpénylaarpld|ﬁyl -py-
-chI oro 1raﬂrt0l’3 blirido8-1 4cdiqiedt paseyphamnatsutiqderhan lacqep héﬂglllh@t hyl ) -
yranno[ 3, 41b]Pf°ﬁQPGIs@YaIU%ﬁ?&"F'€ﬁJ@ bﬂ?"ﬁﬁq‘?ﬂfp’b‘ﬁ‘éf*%%fér quenent acceptabl e de

elui-ci; ou |l"'acide 1-ethyl-
, 3, 4, gt et rahydr o- 8- net hyl - 4- (phenyl met hyl ) pyranno[ 3, 4- b] i ndol e- 1- aceti que
u: un sel pharmaceuti- 60 guenent acceptabel de <celui-ci; ou |"'acide

-éthyl -1, 3, 4, 9- t et r ahydr o- 4- ( 2- propenyl ) - 8- pr opyl - py-
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ranno[ 3, 4- b] i ndol e- 1-aceti que ou un sel pharnmaceuti quenent acceptabl e de
celui-ci. 13. Proc6de suivant |la revendication 1, dans quuel Ie produit

est .de fornule 65 43 I lglgl LLELE FEEEE 01 11|
c L M SY-~—5 I [

CH 210 (XIV) 15 EP 0 238 226 B1
Rl est alcoyle inferieur conptant 1 a at ones de carbone R4 et RS sont

hydr ogene, al coyle conptant 1 & 6 atones de carbone ou hal ogene et Y est
4- hal ogene, 2, 4-di hal ogene, 3-trifluoronmethyle ou 4-n6- thoxy, ou un sel
pharnaceuthuenent accept abl e de cel ul - 14. Procede de
preparation d' un ester de forrnule 23 2 b4

S 30 R (XVIll) 35N R5

R, R, B3, R4 et RS sq?t tel s que
un radlcal carboxyle a&steri- fie, qui
trypt ophol p-substitu6 ornul e

CH2 Z R40 ob
dans la revendication 1 et Z est
conprend | a cyclisation d' un

3 R

~~~~~~~~~~~~~~ (M) OH H (ob R2, R3, R4
et R5 soht tels que dM|iy} ans ‘a revegndi cation 1) ave?xgg)acide
3-al coxy- 2-al cdnof que d 6 44
5 b
s R B R CH,~COOH

ol R1 est alcoyle inférieur comptant 1 & 4 atomes de carbone, R4 et R5 sont hydrogéne, alcoyle comptant
1 a4 6 atomes de carbone ou halogéne et Y est 4-halogéne, 2,4-dihalogéne, 3-trifiuorométhyle ou 4-mé-
thoxy, ou un sel pharmaceutiquement acceptable de celui-ci.

20 14. Procédé de préparation d'un ester de formule
¢
3
25
2
30
(XVIII)
35
5 R CH 2 4

R

40 ol R1, R2, R3, R4 et RS sont tels que définis dans la revendication 1 et Z est un radical carboxyle estéri-
fié, qui comprend la cyclisation d'un tryptophol p-substitué de formule (V1)

3
® |
4 ; ¥
50 R (V1)
|
S
55 H
(ol R2, R3, R4 et RS sont tels que définis dans la revendication 1) avec un acide 3-alcoxy-2-alcénoique
de formule
60
65
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Q0 238 226 1Bi 1111111 12112111 HE 11 | 1151111 R1 QAl coyl e
(Pu 'R est tel que d6fini dans la revendication 1 et Z est tel que d6fini
cR-dessus) ou avec un p-ceto-ester substitue de formule 10
RECOCH2Z (0O RI est tel que d6fini dans |la revendication | et Z est tel que
dfifini ci-dessus). 15. Proc6de sui \epifadgass gyendi cat i or‘”ﬂmu jw”ﬂﬂlllﬁmz
est al coxy(inf6riour)carbonyle. 16. Proc6de de preparati C !
conposi tion pharnmaceuti que, qui conprend |la mss en association 15 d* un

conpos6 de fornule (1) tel que d6f ilni dans | a revendication 1 ou d' un sel

phar maceut i quenent accep- table d&Rgel usci avec un exci pi ent
phar maceut i quenent acceptable. 17. Prycedbzde preparation d' une conposition
phar maceuti que, qui conprend la mise én association d un conpose de formule
(1) tel que defini dans |a revendi catoalcdyleu d' un sel pharnaceuti quenent
accep- table de celui-ci, et d' un nedicanent anti-inflamuatoire non strofd
i en est ou @ Bheshialxiue @dfiniars lp(evendicationD! et Zpgetel qundadin chdebsusitou prea umBreddaiesteguenent
accept gl eSUOFBE IBPTVEI6 de prepar at i BRgduune conposition pharmaceuti que
_ A" CPPBLE yne comp P a
suivant |la revendication 16 ou 17, dans Fequel | e conpos6 de formule (1) ou
| e sel phafirBiosté!iqepusfind dens acavenpiicatioh ¢ etZaeside ue défii cidessuspr epare par | e procede
suivant | ur}? %éégiﬁg}hm(ﬂ@g‘?ﬂ“@VétﬂﬂiﬂSﬂuP'&%' a;E‘”‘V(l’t‘sé.""'-EBa’Sgﬂy'SS 40 45 .50 55 60
2 & de préparation d’'une composition pharmaceutique, qui comprend la mise en association
65 45 15 gun composé de formule (1) tel que défini dans la revendication 1 ou d'un sel pharmaceutiquement accep-
table de celui-ci avec un excipient pharmaceutiquement acceptable.
17. Procédé de préparation d'une composition pharmaceutique, qui comprend fa mise en association
d'un composé de formule (l) tel que défini dans la revendication 1 ou d'un se! pharmaceutiquement accep-
table de celui-ci, et d'un médicament anti-inflammatoire non stéroidien e¥ou d'un analgésique opiacé
20 avec un excipient pharmaceutiquement acceptable.
18. Procédé de préparation d'une composition pharmaceutique suivant la revendication 16 ou 17, dans

lequel le composé de formule () ou le sel pharmaceutiquement acceptable de celui-ci est préparé par le
procédé suivant 'une quelconque des revendications 1 & 13.
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