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to substit ut KanrdifizentalécRPVvati ves of the general formula (1) [err] in which

Rl err] represents phenyl, cycloal kyl having_3 tqQ 6 carbon atons or

st r ai ght - chaPafente Konzem branched al kyl N¥MAR/SBp to 5 carbon atons,

Le A 30 823 - Foreign Countries R err] represents straight-chain or

branched al kyl having up to 8 carbon atons, or hydrogen, R err]

represents a radical of the formula -CO- NH err] or -CHerr]-OH, and their

salts. 5 The substituted indole derivatives according to the invention

can al so be present in the

ituted indole derivatives

\ 5  The invention relates to indole derivatives, processes for their preparation, and their use
in medicaments, in particular for the treatment of arteriosclerosis and restenosis.

The present invention relates to substituted indole derivatives of the general formula (T)

o

in which

R!  represents phenyl, cycloalkyl having 3 to 6 carbon atoms or straight-chain or
10 branched alkyl having up to 5 carbon atoms, |
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““formof their salts. In general, salts with organic or inorganic bases or
acids may be nentioned here. In the context of the present invention,
. physi ol ogi cal ly accept abl e sal ts are pref erred Physi ol ogi cal | y acceptabl e

salts of th zcow%in@ Eﬂﬁﬂ'{ Eﬁ%d? 0 sus0ort €
subst ances g’f‘:cor I'ng I nVent ron W @/ a gg“rpgg) écar Soxhﬂrol & i ds
or sul phoni c aci deydrdgeny i cuI arly preferred sal ts are, for exanple, those

wi th hydrochl oric acid, hydrobrom c acid, sulphuric acid, phosphoric acid,
met hanesul phoni ¢ aci d, ethanesulphonic acid, toluenesulphonic aci d,

-benzenesul phgni Cé‘@ﬁrb&ms" O?llllnllﬁh Ic acid, propionic
aci d, Iactlg@am tartaric aC| ri c-g?- a’rC|d IECGH’HC acid, maleic -
acid or benzoic acid. Phy5|olog|cally accept abl e salts can al so be netal or
anmoni um salt f. the conpounds according to the invention which have a
free carboxﬂn dﬁ Bakl Spar ti cul arly preferred salts are, for exanple, sodium
potassi um rmagnesiumor calciumsalts, and al so. anmonium salts which are
derived from anmonia, or organic -am nes, such as, for 20 exanpl e,

et hyl anisne, ’Bierswstitutedéndqle deriivativesiacconding ta thefimmtiam:amalso be present in the

e T S E S oF B ents IRALFL
i N stereoi sGEftiohed BEfEE. Whi ch either behave as i mage and m rror |mage

(enantioners), .or which do not behave as image and mirror inage
(di astereomers). The invention relat es both to the enantioners 25
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Physiologically acceptable salts of the compounds according to the invention can be
10 salts of the substances according to the invention with mineral acids, carboxylic acids
or sulphonic acids. Particularly preferred salts are, for example, those with hydrochloric
acid, hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid,
ethanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid,
naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric

15 acid, famaric acid, maleic acid or benzoic acid.

Physiologically acceptable salts can also be metal or ammonium salts of the compounds

according to the invention which have a free carboxyl group. Particularly preferred

- salts are, fo_r example, sodium, potassium, magnesium or calcium salts, and also

ammonium salts which are derived from ammonia, or organic amines, such as, for

20  example, ethylamine, di- or triethylamine, di- or triethanolamine, dicyclohexylamine,
dimethylaminoethanol, arginine, lysine, ethylenediamine or 2-phenylethylamine.

The compounds according to the invention can exist in stereoisomeric forms, which
either behave as image and mirror image (enantiomers), or which do not behave as
image and mirror image (diastereomers). The invention relates both to the enantiomers

25  ordiastereomers or their respective mixtures. Like the diastereomers, the racemic forms
can also be separated into the stereoisomerically uniform constituents in a known
manner.



™ can al'so be separated into the stereoisonerically uniformconstituents in a
known manner. Le A 30 823 - 2 - Preferred
~ conpounds of the general fornula (1) are those in which Rerr] represents

phenyl, cyclom.0ny _ tai ght-chain or branched
‘al kyl havi nﬁ'ﬁ 5 o%@%@%ﬁ%%}ﬂ%ﬁﬁﬁé@]ﬁ%&esem s straight-chain
or branched al kyl having up to 6 carbon atons, or hydrogen, R err]
represents a radical of the fornula -CONHerr] or -CHerr]-O4, and their
salts. Partim,m‘?hy preferred conpounds of the general fornula (1) are

t hose 10 in which Rerr] represents phenyl, cyclopropyl, ethyl,

| so-propyl or n-butyl, Rerr] represents straight-chain or branched al kyl
havi ng up t RS CW phenylocydigptopde cyciepentyl] cyelphexyb rarssteaighteshainl oof
the formila - G0 WELEHHally hvihg p'o 4 carbon atoms,

5 R®  represents straight-chain or branched alkyl having up to 6 carbon atoms, or
hydrogen,

R®  represents a radical'of the formqla -CO-NH, or -CH,-OH,

and their salts.

Particularly preferred oomp:ounds of the general formula (I) are those
10 | in which

R! | represents phenyl, cyclopropyl, ethyl, iso-propyl or n-butyl,

R?  represents straight-chain or branched alkyl having up to 5 carbon atoms, or
hydrogen,

‘R®  represents a radical of the formula -CO-NH, or -CH,-OH,
15  and their salts.

The compounds of the general formula (T) according to the invention are prepared by
hydrolysing compounds of the general formula (II)



| e

' .15 and their salts. The conpounds of the general formula (1) according to

F)
3

the invention are prepared by hydrol ysi ng conpounds of the general formula
(I'r) Le A 30 823 - 3 - [err] in which R err] and
Rlerr] have the neaning indicated, and R err] represents straight-chain or
branched Cferr]-Cferr]-al koxyg®or hydroxyl 5 and reacting the acid, if
appropriate with prior activat™gn, i Rert solvents, in the presence of a
base and/or of a dehydrating agg phenyl gl yci ne derivatives of the
general formula (I11) [err]4R C the neaning indicated. Le A 30

823 - 4RC

in which
R! and R? have the.meaning indicated,
and
R*  represents straight-chain or branched C,;C4-alkoxy or hydroxyl
5  and reacting the acid, if appropriate with prior activation, in inert solvents, in tﬁe

presence of a base and/or of a dehydrating agent, with phenylglycine derivatives of the
general formula (III)

()

in which

R*  has the meaning indicated.

Le A 30 823 -4 -



" The process according to the invention can be illustrated by way of exanple
by the follow ng reaction schenme: [err] HZN CO NH2 Suitabl e solvents for
_the process are customary organi c solvents which do not change under the

50 oxane. T appdiR gefifg 1o T i Rior B BOIShARUbCUES of Tadfle by o 1

as. benzene, folidwiapeecackivhsdeemdriexane, cycl ohexane or petrol eum fractions, or
hal ogenohydr ocar bons such as di chl oronet hane, trichl oronet hane,

tetrachl oromet hane, dichl oroethyl ene, trichloroethylene or chl orobenzene,
or ethyl acetate, triethylam ne, pyridine, dinethyl sul phoxide,

di nmet hyl f or mam de, hexanet hyl phosphoram de, acetonitrile, acetone or 10
nitromethane. It iBNalg0ossible to use m xtupes he sol vents
mentioned. Le Ax chl or onet hane,
tetrahydrofura ‘ P ~Tn general, bases

whi ch can be enproyed t hecgpeomgss atco he invention are

i norgani ¢ or organic ba 3 k& met a

hydr oxi des such as,

CeHs

OH C,
" e

CO—NH  CO-NH,

Suitable solvents for the process are customary organic solvents which do not change
under the reaction conditions. These preferably include ethers such as diethyl ether,
5  dioxane, tetrahydrofuran, glycol dimethyl ether, or hydrocarbons such as. benzene,
uﬂumx;xykmm,hemnu;cydbhammc(xlxmnkmnlﬁacﬁmmgorhakmmnohydmmaﬂxnm
such as dichloromethane, trichloromethane, tetrachloromethane, dichloroethylene,
trichloroethylene or chlorobenzene, or ethyl acetate, triethylamine, pyridine, dimethyl
sulphoxide, dimethylformamide, hexamethylphosphoramide, acetonitrile, acetone or
10  nitromethane. It is also possible to use mixtures of the solvents mentioned.

Le A 30 823 | -5-



" for exanple, sodium hydrdxi de or potassi um hydroxi de, al kal i ne earth netal
hydr oxi des 5 such as, for exanple, barium hydroxide, alkali netal
. ‘carbonat es such as sodi um carbonat e, potassium carbonate or caesium

car.bonat e, Pen3h ( W rbonate, or

al kali met al%lgrﬁlba a | r?f‘-: eari'#o am&%mﬂes SLC%&%JS%%%' udrm or potassium
met hoxi de, sodi um or potassi um et hoxi de or po'; assi Em tert- ?Et f)XI de, or 10
organic amnes (trjal kyl err]-derr s) such as _triethylam ne, or _
het er ocycl ersl“ggé?ﬁi %ﬁsé% %%‘L‘%“%&"El w@fgzﬁﬁwm smﬁ@@venuonare

1, 8- di azabi 61#5151 édﬁE@ —ﬂfg F&H%ab %]ﬂml d

rret hyl pi per| or m) ?li;sré e&’s a slg%érgg# lto e hd%QIFCh Fatal s
such as sodlfarmmnplégsodnﬂmw&aﬁade hyﬂrundémﬂmhdeeaﬁhn@h drogitles m

gg?;;gleémp?tépa_lsl um car bonat e, tri ﬁt h% )ga%n%alt rinmeth l am neﬁu%grﬁéﬁisbaleumhe_
ol LSZ%I% RN mf’%f ?ﬁ&mﬁ%“dﬁa&bﬁﬂﬂ P el A

process acceéhch agcalolmmwbnnm,t omalkali metalgemalkalinecenrthi ?dtabaﬂcggldea succ:? as
tenperature r e fro err,]C.to +100C, pr f er abl rom err to
+60[err] C. f@gmﬂl ?ﬁé’oﬁsﬂ%é Sﬂé‘ dFs i RO afert-
carried out batoxidy, "ot t&"gﬁ’iéuhﬁnndsb‘(@iéﬂ{yl b'tﬁethylaﬁﬁﬁ op Ut

the process at el evated pressure or at duc(’)ed pr essur e n a range
from 0.1 t o betgeegyclese surhat R®N lt,aﬂw-dopzabnaldly[%rbaéedtana tRABED)at ed
stage of thq @g1.0:18i6183. Findec-7-ene (DBU), pyridine, diaminopyridine, methylpiperidine
or morpholine. It is also possible to employ alkali metals such as sodium or their
hydrides such as sodium hydride as bases. Sodium hydride, potassium carbonate,
triethylamine, trimethylamine, pyridine, potassium tert-butoxide, DBU or DABCO are
15  preferred.

In general, the base is employed in an amount from 0.05 mol to 10 mol, preferably
from 1 mol to 2 mol, relative to 1 mol of the compound of the formula (II).

The process according to the invention is in general carried out in a temperature range
from -50°C to +100°C, preferably from -30°C to +60°C.

20  The process according to the invention is in general carried out at normal pressure.
However, it is also possible to carry out the process at elevated pressure or at reduced
pressure (e.g. in a range from 0.5 to 5 bar). -

The amidation can optionally proceed via the activated stage of the acid halides or
mixed anhydrides, which can be prepared from the corresponding acids by reaction

25  with thionyl chloride, phosphorus trichloride, phosphorus pentachloride, phosphorus
tribromide or oxalyl chloride or methanesulphonyl chloride.

Suitable = dehydrating reagents are carbodiimides such as, for example,
Le A 30 823 -6-



“m xed anhydri des, which can be prepared fromthe correspondi ng aci ds by
reaction 25 wi th thionyl chloride, phosphorus trichloride, phosphorus
.pentachl ori de, phosphorus tribrom de or oxalyl chloride or nethanesul phonyl

chl oride. Sui W%&l K Ta]o] @m cabsdi ogli iﬂj@gﬁn@ﬂﬁpﬂﬁ

exanpl e, Le ghS 3 ﬁﬁlﬁe’ di -gﬂ{dé o | i 'sopropy car%%lgwlgﬁ' de,

di cycl ohexyl ddrdthydcarbodismide N-hydrathioridey| aor nogarbgmyll ) - cosnpolmydsc asbchli i as de

hydr ochl ori de, ,or carbon cQnp ds such as carbonyl djiimd e O

Y oxarol i ORI Yls, nohs 1 SRRy, Shupnnds "such' B ¥-ghyi:s Pheny-

1, 2-oxazoliu GHiateD Eﬁﬁ? ' gnﬁimmg ' WS irtate

chl or of or mat g}’%owglriﬂglgﬁglgm.i azol 9{ oXY- I??s?p?(gikfnealhyl a%%gl))p loésphor]i um
kanhm}pl'nsphm Bum

hexaf | uoSophes perrotriazolyttxyHes{dimethy phenyl

N et hyl mor ph P ARBOB e o AR PTREH L e 2 SReHEIl Eoib aEeiie e boe

N-hydr oxysucgiéh Mdde. tridiRylamifeoudS NiethylfofptoliHé 2 ér | N-ficth e argr
prepared by readi ng conpounds 10 of the ‘general fornula (I1V) Terr] in which
di clohexylcar;godurmde and N-hydroxysuccinimide.

The co:hpounds of the formula (I) are new and are prepared by reacting compounds
10  of the general formula (IV) ' '

: co-R*
"
L—H,C |
in which

L represents a typical leaving group such as, for example, chlorine, bromine,
iodine, tosylate or mesylate, preferably bromine,

and
15 R*  represents straight-chain or branched C,-C,-alkoxy or carboxyl,

first with compounds of the general formula (V)

2
"\
R



-7 - Rl e

s
L

L represents a typical |eaving group such as, for exanple, chlorine,

brom ne, iodine, tosylate or nesylate, preferably bromne, and 15 R err]
represents straight-chain or branched Cferr]-Cerr]-al koxy or carboxyl,

first with genpo _ I mula (V) [err] in which Le A 30 823
?r] H%cwjglg e g@l{b%eai n ?%at ed above, and R err] represents
hydrogen, in inert solvents, if appropriate in the presence of a base, and,
if Rlerr] [err] H following by 5 an al kyl ati on according to custonary
met hods. Th@&ol vents and bases used can be the sol vents and bases
I ndi cat ed above; di nmethyl formam de and potassiumtert-butoxide are
preferred. The alkylation is in general carried out in one of the
abovenent i oREd sedpresents hylifogenpr ef er abl y di net hyl f or mani de, usi ng
Cerr]-Cerr]-alkyl halides, preferably iodides, in a
in inert solvents, if appropriate in the presence of a base, and, if R? # H, following by

5  an alkylation according to customary methods.

The solvents and bases used can be the solvents and bases indicated above;
dimethylformamide and potassium tert-butoxide are preferred.

The alkylation is in general carried out in one of the abovementioned solvents,
10  preferably dimethylformamide, using C;-Cg-alkyl halides, preferably iodides, in a
temperature range from 0°C to room temperature and at normal pressure.

~ The compounds of the formulae (II), (IV) and (V) are known per se.

The compounds of the general formula (I) according to the invention show an
unforeseeable, useful spectrum of pharmacological action.

15  Surprisingly, they inhibit the proliferation of smooth muscle cells. They can therefore
be employed for the treatment of arteriosclerosis and of restenosis.

vestigatiol inhibiti the iferation of smoo e cell the
compounds according to the invention

To determine the antiproliferative action of the compounds, smooth muscle cells are
20  used which have been obtained from the aortas of pigs by the media explant technique
[R. Ross, J. Cell. Biol. 50, 172, 1971]. The cells are inoculated into suitable culture
dishes, as a rule 96—holé plates, and cultured at 37°C for 2-3 days.in medium 199 with
7.5% FCS and 7.5% NCS, 2 mM L-glutamine and 15 mM HEPES, pH 7.4 in 5% CO.,.
The cells are then synchronized by withdrawal of serum for 2-3 days and then

I1e A30 -8-



" tenperature range fromO[err]C to roomtenperature and at nornal pressure.
The conpounds of the formulae (1I11), (IV) and (V) are known per se. The

. conpounds of the general formula (1) according to the invention show an

unf.or eseeab f 1l . | C L Qn.

Sur pri si ngly, ey #ﬂ?&ﬁf%ﬁ@sﬁ&ﬁﬁﬁ%%f sﬁ%g#]ﬂ%ﬁg‘tcc@m}m%ey :
can ther ef oure fddedAlfiey 46-200kour) SH-hwaiidine tis addedr dndr aftgcd ArdRr 9 loidls dhe
restenosis. I nvestigation of the inhibitign of the proli fera%jeon of snoot h

muscl e cel | VPO offbisnsbstanes riafonther WMEOPNPO ther gellfe is he

n

antiprolifernatlye . .3Cti Of. 0f - 0 e . 20 .
used whi ch have gg@ntl*gb a ﬁleigﬁgﬁ%%tngrﬁﬁ@n?hgm%xﬁ ant
t echni gge l[olealm‘il ai.wlﬁ‘eﬁd_ Eeqtﬁhﬁdl.diﬁﬁo?bi’gée %@]ﬁé]conifhanl @ehlisasd halﬁ'-m'a)mu’d hat ed
into suitable culture dishes, as a rule -.ho p] at and cul tured at
37[ err] C f ofnigbionof he thyp 6 iopmraan produgaySl ¥ FCB. 506 NCS, 2 M
L-glutam ne and-15 mM HEPES, pH 7.4 in 5% CJerr]. The cells are then
synchroni zed by wi thdrawal of serumfor 2-3 days and then Le A 30 823
-8 - st i MabletAd to growth using serumor other factors. At the sane
time, test 1 di |
added and a t%léﬁo? her 4 hours the

10 ] :
Investigations of the inhibition of the c-fos gene expression of smooth muscle cells by
the com ds according to the inventio

The antiproliferative action of the compounds was investigated with respect to serum-
and growth factor-mediated signal transmission and induction of c-fos gene expression

15  in smooth muscle cell reporter lines. The reporter used here is luciferase, whose
expression is controlled .by means of the human c-fos pfomoter. The c-fos
promoter/luciferase construct is stably integrated into the chromosomal DNA of the rat
smooth muscle cell line A 10 (ATCC CRL 1476). The reporter cells are inoculated into
96-hole plates and cultured at 37°C for 1-2 days in serum-containing medium (D-MEM

20  with 10% FCS, 2 mM L-glutamine and 15 mM HEPES, pH 7.4) in 5% CO,. To
suppress the c-fos promoter activity to basal values, the cells are arrested for 24 hours
by withdrawal of serum. Test compounds are then added, and the cells are stimulated
with FCS or growth factors to induce luciferase activity. After this treatment period (4
hours) the cells are lysed and their extracts are employed for the determination of

25  luciferase. The ICy, values are calculated from the active compound concentration
which on sequential dilution of the active compound causes half-maximum inhibition
of the luciferase activity produced by the particular stimulus.

Le A 30 823 -9-



" incorporation of this substance into the.TCA-precipitatable DNA of the
cells is determned. To determne the IJerr] values, the active conmpound
. concentration is 5 caI cul at ed at which sequent [ aI _ d| lution of the active

conpound ca RS \ %ﬁbﬁﬂﬁ!
err[(nM

produced by
' 1r-perfi at car ¢l 02 10 I nvestigations of the |nh|b|t|on
of the c-fos gene expressi on of snDoth nmuscl e cells by the conpounds
~according to the invention The antiproliferative action of the conpounds

was i nvesti gphesil v thveRiaB6ss 6fhé RihibitioR BEvAEaMY sndotls hitscleRell pidtferdtion a!

transm ssion and induction of c-fos Eene expression 15 I n snoot h nuscl e

cell report dnthe mqoerfﬁm ratparotié mogs’ m@ommﬂlershglﬁly miaddiedangthed si on

b oot e 1 uctt ERBEER & 22, ey RRE (32 338530 A9 pperitn o, B amimaloomar  oa
of the rat Wom@mmal@-m&m@@mmﬁmmﬁ oEkgsegel | S

are inoculated into 96-hole plates and cultured at 37[err]C for 1-2 days in
ser um cont ai aidrelamped offiwith-twenvesss! claps it a ogudalio craniahwistange of ahowtel .3 6. 15

o HEPES, D i RS R ool B SR 65 e o T Bl Y,
Test conpou QS&ifo?ﬁted bherickihgesith ankediacAfer Hinsing witht physioligichl saline solution,
10  astream of air (25 ml/min for 4 min) is perfused through the segment. The clamps are
then removed, the bleeding is stopped with slight pressure and the operation field is
closed with wound clamps. The animals are sacrificed eight days after the operation,
and the previously air-perfused and, as a control, the corresponding contralateral carotid

- segments are removed.

15  The application of the test substances (p.0., i.v., 1.p. or s.c.) was started two days before
the operation, and the treatment was then carried out over the entire experimental
period (duration of treatment in total: 10 days). |
The air-induced smooth muscle cell proliferation was determined by means of the DNA
content of the carotid segments according to Helms et al. (DNA 43, 39-49, 1985). To

20  do this, the vessel pieces are enzymatically degraded using proteinase K, and the DNA
is isolated and determined fluorometrically using bisbenzimide (DNA from herring
sperm as standard). The DNA content of the vessels is finally indicated in pg of DNA

per mm of carotid.

To determine the antiproliferative action of the compounds according to the invention,

25  aballoon catheter is inserted into the carotid artery of rats and inflated, and the inside
of the blood vessel is injured by moving the catheter [Clowes A.W., et al., Lab. Invest.
Vol. 49, No. 3, p. 327, 1983]. This injury causes a neointimal smooth muscle
proliferation, which causes stenoses. The extent of the vascular constrictions in the
animals is determined after about 2 weeks by histological working up of the blood

30  vessels by measuring the surface areas of the proliferation tissue .on vascular cross-
sections.

e A 23 . ~10-



“With FCS or growth factors to induce luciferase activity. After this
treatnent period (4 hours) the cells are |ysed and their extracts are
~enpl oyed for the determination of 25 luciferase. The |1C50 val ues are

cal cul ated f eac@i%i ' o&ﬂ%c i b 0%!.. S IH lal
di lution of active c u cause Xinmum-inhi ot tion mary
luci f er ase afdriuldtions,rsady asbless, tomedabletss pills) granules) ladrdsolk Ssyfugh) edifions,

-9 - In vivo investigations of the inhibition of vascul ar, snboth muscle
cel | prolif ebuspersionsandselutions, stz inerd nosrtoxisy pharmacewiisallyractiverexgipients or

i nvestigatio t pahi Rict | Y ' t: L kel "y
proliferati oﬁayn 'h’gﬁaﬁhrggbgﬁdgggg%‘ﬁ %@?ﬁﬁ@@e‘p %%aﬁ&%e%thﬁ%y t he
S|9i 9;1'[ | y5nodafcoackntratitre from abol_uoi).ﬂosm lbyageiglht-oﬂﬂ;gh)tall misgale, .82in BAMES1,
1975); operation on the.aniim was carr|ed out under

Nembut al [ er r Phugheare sudisient iy grder {Q)achievsthe dosagesange mdicatefl i s exposed and
cl anped off with two vessel clanps at a caudal to cranial distance of about
1.5 cm Acannula is inserted at the cranial end of this vascul ar segnent,

and ht hﬁ c autﬁhe eﬁmlthulatllqm larc)pxiepmdd,dior pxample, gy exterding theeattive zcémpetlmds u?’sigwg
W t siological saline salution, 10 -, a stream.nf. air 5 mn fqQr 4
My s per f SUUERE IR KRR g fh APDropre Y3 SIS TeRe A B e age I
bleeding is gpsafy Biingd possitIB! B &5 M EastF the SusB RS WhteP s fd @liferitSto use

10  organic solvents as auxiliary solvents.

Administration is carried out in a customary manner, preferably orally or parenterally,
in particular perlingually or intravenously.

In the case of parenteral administration, solutions of the active compound can be
employed using suitable liquid excipient materials.

15  In general, it has proved'advantageous in the case of intravenous administration to
administer amounts of about 0.001 to 20 mg/kg, preferably about 0.01 to 5 mg/kg, of
body weight to achieve effective results, and in the case of oral administration the dose
is about 0.01 to 50 mg/kg, preferably 1 to 10 mgkg, of body weight.

In spite of this, if appropriate it may be necessary to depart from the amounts

20  mentioned, namely depending on the body weight or the type of administration route,
on the individual behaviour towards the medicament, the manner of its formulation and
the time or interval at which administration takes place. Thus, in some cases it may be
sufficient to manage with less than the abovementioned minimum amounts, while in
other cases the upper limit mentioned has to be exceeded. In the case of the

25  administration of relatively large amounts, it may be advisable to divide these into
several individual doses over the course of the day.



“closed with wound cl anps. The animal's are sacrificed ei ght days after the
operation, and the previously air-perfused and, as a control, the

.corresponding contral ateral carotid segnents are renoved. 15 The
appl.ication a bstances (p.o0., i.v., i.p. or s.c.) was started
two days bef ion, and the treatnent was then carried out over

the entire experinental period (duration of treatnment in total: 10 days).
The air-induiggniﬂgfth nmuscle cell proliferation was determ ned by neans of
t he DNA cont he carotid segnents according to Helns et al. (DNA 43,
39-49, 1985). To 20. do this, the vessel pieces are enzymatically
degraded using proteinase K, and the DNA is isol ated and determ ned

f | uor omet ri ctdrt-Butyd itvans-Bi [4+4{2+phemylohdol-Byirntethyl)y-phenyl eyl cheaame- kearbozyldter d) .
The DNA content of the vessels is finally indicated in [err]g of DNA per mm
of carotid. To determ ne the antipppliferaive action of the conpounds
according to the invention, 25
carotid artery of rats and in

catheter is inserted into the
e’ | nsi de of the bl ood vessel is
i njured by noving the cat het , et al., Lab. Invest. Vol. 49,
No. 3, p. 327, 1983]. This iQ a_neoi nti mal snmooth nuscle

proliferation, which causes st . e’eitentC@¥X§Hésvascular
constrictions in the animals is determ ggd dfterlabout 2 weeks by

hi st ol ogi cal working up of the blood 30 VeSy by measuring the surface
areas of the proliferation tissue on vascul ar 4- sections.

2.8 g (25 mmol) of potassium tert-butoxide are treated dropwise at 0°C in 20 ml of

5  DMF with a solution of 5.1 g (25 mmol) of 2-phenylindole, and the mixture is stirred
for 30 min. A solution of 134 g (25 mmol, 60% strength) of tert-butyl trans-
2~(p-bromomethylphenyl)cyclohexane-1-carboxylate in 130 ml of DMF is then added
dropwise in the course of 30 min and the mixture is brought to room temperature
overnight. After concenl:raﬁng, the residue is taken up in Et;O/H,0, and the precipitate
10  is separated off and extracted three times with Et,O. After drying over Na,SO, and
concentrating, the product is purified on silica gel 60 (petroleum ether/ethyl acetate =

10:1).

Yield: 2.21 g (19% of theory)
R, =027 (PE/EA = 10:1)

15 Example It

trans-2-[4-(2-Phenylindol-3-yl-methyl)-phenyl]-cyclohexane-1-carboxylic acid

Le A 30 823 -12-



" Le A 30 823 - 10 - The new active conpounds can be
converted in a known manner into the customary fornul ati ons, such as

. tablets, coated tablets, pills, granules, aerosols, syrups, emulsions,

suspensi ons and. sol utions, using inert, non-toxic, pharmaceutically active

exci pients or solvents. The therapeutlcal active conmpound should in each

case be present here in 5 a conditr rom about 0.5 to 90% by wei ght

of the total mxture, i.e. in amount s are sufficient in order to

achi eve the dosage range indpgatsd. MePTul ati ons are prepared, for

exanpl e, by extending the ac -unds u5|ng sol vents and/ or

excipients, if appropriate u Z = and edelspersants it

optionally being possible, e.g. in the to ot 1e‘use of water as a

di luent, to use 10 organi ¢ solvents asg 3 sol vents. Adm ni stration

is carried out in a customary manner, preferab ally or parenterally, in

particular perlingually or intravenously. In tke case of parenteral

~admi nistration, solutions of the active conpound~can be enpl oyed using
suitable liquid excipient materials. 15 In general, it has proved

advant ageous in the case of intravenous adm nistration to adm nister

anounts of about 0.001 to 20 ny/ kg, preferably about 0.01 to 5 ng/kg of

2.2 g (4.7 mmol) of the compound from Example I are stirred at room temperature for
2 h with 15 ml of trifluoroacetic acid in 15 ml of CH,Cl,. After concentrating, the
nskhwisuenaiuwuawmhlﬁﬁl1heemmxmsmecmmfnuww¢1henamhwisumenup
in Et,0 again, and the solution is extracted once with 0.5 N NaOH and twice with H,0

5  (pH 5). The combined water phases are adjusted to pH 4 using 1 N acetic acid and
extracted twice with ethyl acetate. The combined ethyl acetate phases are dried over
Na,SO, and concentrated.

Yield: 1.8 g (100% of theory)
R¢ = 0.31 (CH,Cl,/MeOH/NH; = 9:1:0.1)

10  Example Il

tert-Butyl  trans-2-[4-(1-methyl-2-phenylindol-3-yl-methyl)-phenyl]cyclohexane-
1-carboxylate

CO,C(CH,),

0.4 g (13.2 mmol) of NaH (80%) is suspended in 20 ml of DMF, and the suspension
Le A 30 823 -13-



" body weight to achieve effective results, and in the case of oral
adm nistration the dose is about 0.01 to 50 ny/kg, preferably 1 to 10 ng/ kg

. of body weight. In spite of thls i f approprlate it may be necessary to

or "the type bEOMICT; 2 f i e o I IHEREGEIN 213 Byt el

t he medi canstirting bempoundefio lébmrﬁmﬁﬂofrDMFdAﬁbesmnmg for 30 mhiey 241 gat

' ﬁ2n2§2‘ wiTha H °&q@§r%fa%' 000 SRR AR S O iR ot &E Rt ‘i'g?ﬂter
2
;grsnefn tst (raa'tjl on val’irﬂé‘[%t [ veqﬁﬁf%rr%g amuw%%fjag&ﬁédw s e to r dg

tgese i rﬂg sheyenlarturerlslloauﬂmmlly dlmamdl wnbrwat&eandalmmcted thiiee tdags vtmheﬂiyb 823
- - { t Ex

Cans. 2. [ 4. COBRONE PARBINSS orgri RS AT e PG DS fliseand. coneeryeteds
bLeri] & ?ngf&aﬁh@%@ﬁ&%@% %@é%ﬁﬂt.%?‘ 8 QIR R PAER 5t

2-phenyl i nddi0el). and the mixture is stirred

Yield: 1.2 g (40% of theory)
10 R =047 (PE/EA =10:1)

Preparation examples
Example 1

trans-2-[4-(2-Phenylindol-3-yl-methyl)phenyl]-cyclohexane-1-carbonyl-
(L-phenylglycinolamide)

15  0.14 g (1 mmol) of L-phenylglycinol is treated under argon in 10 ml of CH,Cl, with
041 g (1 mmol) of the compound from Example II and 0.16 g of 1-hydroxy-
1H-benzotriazole, and the mixture is cooled to -10°C, then treated with 0.3 ml of
tricthylamine (2 mmol) and 0.23 g (1.2 mmol) of N-(3-dimethylaminopropyl)-
N-ethylcarbodiimide hydrochloride and stirred overnight at room temperature. After

20  diluting with CH,Cl,, the mixture is extracted with NH,Cl, NaHCO,, H,0 and NaCl,
dried over Na,SO, and concentrated, and the product is purified on silica gel 60
(CH,CL/EtOH = 100:5).

Le A 30 823 -14-



“for 30 min. A solution of 13.4 g (25 mmol, 60% strength) of tert-butyl

trans- 2-(p-brononet hyl phenyl)cycl ohexane-|-carboxylate in 130 m of DV is
. then- added dropw se in the course of 30 min and the mixture is brought to

room t enper gpﬁ.a]ﬁil %H;fu the residue is taken up in
Et[err] O H Z{r’ﬁ e precrpi ate %grttﬁ separated off and extracted
three tines with IEt%érM](QHZ@l{/[ekOHﬂ;ﬂ%gﬁ)over Na[err] ST err] and

concentrating, the product Is purified on silica gel 60 (petroleum
ether/ethyl acetate= 10:1). Yield: 2.21 g (19%of theory) Rerr] = 0.27

PE/ EA = 10: I
'Erans- 2-[4- (@%‘%’?”%“ﬁﬁw ih Tabl thlﬁ ?regﬁgcri]w ]'—maly%yl ohexMarfboxy le

acid Le A 301:823 . -12 - 229(47mm|)ofthe
conpound from Exanple | are stirred at roomtenperature for 2 h with 15 ml
of trifluoroacetic acid in 15 mM of CHerr]C[err]. After concentrating the
resi due 4 s t; ¢d twice with Et[err]OQ the extracts are concentrated, the
residue I1s taken up in Et[err]O again, and the solution is extracted once
with 0.5 N NaOH and twice with H[err]OS (pH 5). The conbi ned wat er
phases are adjusted to pH 4 usi P -L atglic acid and

" Ex. No. R Isomer R{IM)

" 2 CHOH |transdiaA(S) | 0.73 (CH,ClyMeOH = 95:5

——_—'—J__

trans-2-[4-(2-Phenylindo1-3-yl-'methyl)phenyl]—cyclohexane-
10 1-carbonyl(phenylglycinamido)amide

0.16 g (1 mmol) of phenylglycinamide is suspended in 10 ml of CH,ClL, treated with
0.41 g (0.1 mmol) of the compound from Example II and 0.16 g (1.1 mmol) of

Le A30823 -15-



“extracted twice with ethyl acetate. The conbi ned ethyl acetate phases are
dried over Na[err]SOerr] and concentrated. Yield: 1.8 g (100% of theory)
~Rlerr] =0.31 (CHerr]d[err]/MO+dNHerr] = 9:1:0.1) 10 Exanmple 111

tert-Butyl
trans- 3%4 (llh*dé?%a%ﬁ%n% ?fdtoq W t??ﬂ‘?d %elrp;c] cydé ai}]e)(%dr%t}on of
1- car boxy! at(e3 pdrof]tribthflagnifid and 0r31g|ofN)(3 Mﬁmopmpyweﬁgmommﬁdm of

ooI ed

DMF, and the suspensjon, Le A 30

to O[err]C SE@'QCB@EX"IS W%Woﬁﬁ? @l‘ﬁlllgl‘ﬁ‘tbngllydb € he
starting co dfNad 0‘?:“11’]

mn, I2 g g ?ﬁg mmsﬁélacg;%?\ﬂg?e’ a Qﬂd%w se. After rrI?Hr%gegét)agﬁgrr] C

for 1 h,5thever XNasSE,i andslmncmnmdgeahd d¢h&Tpraduttsisi purfiedit on hsiica egebedlrt ur e
for a furthe the m xture is cautiously treated

w th water @gﬂﬁtﬁﬁ'{@ﬁﬁ @gshp]aes with ethyl acetate. The conbi ned
organi c phases are dried over Na2SO4, filtered and concentrated, and the

product is chromatographed on silica gel 60 (petroleum ether/et hyI acetate
= Yield: 0.29 g of trans dia B (51.6% of theory)

R, = 0.3 (CHLCl,/MeOH = 95:5)

The compound shown in Table 2 is prepared in analogy to the procedure of Example
10 3: '

Ex. No. R Jsomer R(AM)

4 CONH, trans dia A 0.49 (CH,CL/MeOH = 95:5)

The compounds shown in Table 3 are prepared in analogy to the preparation of
Examples 1 and 2: |

Le A 30 823 -16 -



S 10:1). Yield: 1.2 g (40% of theory) 10 Rf =0. 47 (PE/ EA= 10:1)
Preparati on exanpl es trans-2- [4-(2-Phenylindol-3-yl-nethyl)phenyl]

. -cycl ohexane- 1 -carbonyl- (L-phenylglycinolamde) [err] 15 0.14 g (1
mol ) of L-pfuppy3:.0l ycinol is treated under argon in 10 m of CHerr]d[err]
with 0.41 g (1 mmol) of the conpound from Exanple Il and 0.16 g of

1- hydroxy- 1H benzotriazole, and the mxture is cooled to -10[err]C, then
treated with 0.3 nl of trieatjoylamne (2 nmol) and 0.23 g (1.2 mol) of

N- ( 3-di net hyl am nopropyl ) - N eNRy i peyi i m de hydrochl oride and stirred
overni ght at room tenperature. diluting with CH err]dJ[err], the
mxture is extracted wt {7 eHC err], H &f'rd O and Nadl, dried
over Na[err]SOerr] and and the prod Ls purified on silica
gel 60 (CHerr]dJ[err]/ Lk ; A 3CB2NH R - 14
- Yield: 85.4 ng of trans dia B $% of| theory)

“' Ex.No. |R | Tsomer R(IM) “
5 CH,OH trans dia A (S) | 0.59 (toluene/EA = 1:1)
6 CH,0H trans dia B (S) | 031 (toluene/EA = 1:1)

5  The compounds shown in Table 4 are prepared in analogy to the preparation of

Examples 3 and 4:
Table 4:
CSHS
co—NH R’
Ex. No. |R Tsomer R(AM) ||
7 | cong, trans dia A | 033 (toluene/EA = 1:1) ||
10 |8 |coNH,  |tansdiaB [ 0.15 (toluene/EA = 1:1) “

Le A 30 823 - 17 -



e

triethylam ne and 0.3 g of N 3-di

Rf 0.44 (CI-l[err]CI[err]/IVEO—l = 95:5) The corrpound shown in Table 175

,~\&rfpar eg[ |epr]anal ogy to trgoﬁ;‘r’ced“re of EXQ[”EL?] (1L|\/;5 2 Tammﬂm,mnf "ﬁm" |

trans dia AMB(CH[err]O[err]/I\/EO—I-%SExarrple3 t

- trans-2-[4- éz Phenyl | ndoI - et hyl )Ehenyl ] -cycI ohexane- 10

1- car bonyl ( henyS dmva%o }) of

phenyl gl yci nam de ‘i s suspended in 10 m of CH[err] Cl[err], treated with
0.41 g (0.1 mol ) of the corrpRund fromExanple Il and 0.16 g (1.1 mwol ) of
Le A 30 823 - 15- 1- hydr oxy- 1H benzotri azol e, the
mxture is cooledto-lO[err]b er addition of 0.3 m of

| am nopr opyl ) - N- et hyl car bodi i m de

om tenperature. After diluting with

[

hydrochl ori de, stirred ovep
CHerr]dJ[err], the

o

‘in which

R' represents phenyl, cycloalkyl having 3 to 6 carbon atoms or straight-chain
5 or branched alkyl having up to 5 carbon atoms,

R? represents straight-chain or branched alkyl having up to 8 carbon atoms, or
hydrogen,

R® represents a radical of the formula -CO-NH, or.-CHz-OH, '
and their salts.

10 2 Substituted indole derivatives of the formula (I) according to Claim 1
in which

R' represents phenyl, cyclopropyl, cyclopentyl, cyclohexyl or straight-chain or
branched alkyl having up to 4 carbon atoms,



‘mxture i s shaken with NH err]d, NaHCO err], Herr]O and NaCl, the organic
phase is dried 5 over Na[err]SJerr] and concrated, and the product is
-purified on silica gel 60(CH[err]CI[err]/EtC]—I/NH[err]—1005 .1). Yield:

0.29 g of trans dRd Rept&tnf g}mmwwmramymamgep[wredﬂmmw =

95:5) The conpound shown in Table 2 is prepared in analogy to the procedure
of Exanple 10 3: [bb’lengLrans) Ex. No. Rlerr] Isoner

Rerr](LM 4 CONH[ err] trans dia A 0.49
(CHerr]dJ[err]/MeOH = 95:5) The conmpounds shown in Table 3 are prepared in

anal ogy to the pr@dagégrésenitsef raficalof e fornmild -CO-NH, 6r 3SCHZOR,
-16 - Table 3. [err] Ex. No. R err] sldmer

Rerr] (LM
and their salts.

5 3. Substituted indole derivatives of the formula (I) according to Claim 1
in which
R' represents phenyl, cyclopropyl, ethyl, iso-propyl or n-butyl,

R? represents straight-chain or branched alkyl having up to 5 carbon atoms, or
hydrogen,

10 R? represents a radical of the formula -CO-NH, or -CH,-OH,
and their salts.
4. Substituted indole derivatives according to Claims 1 to 3 for therapeutic use.

5. Process for the preparation of substituted indole derivatives according to Claims
' 1 to 3, characterized in that compounds of the general formula (II)

I

Le A 30 823 -19-



-
L )

'5 CH err] OH trans dia A (S) 0.59 (toluene/EA =
CH err] OH trans dia B (9S) 0.31 (toluene/ 1) 5 The

~conmpounds shown in Table 4 are prepared-in anal ogy .to “nmm“ﬁ““m“ﬁ!“
Exanples 3 and 4: Table 4: [err] EL No. Rerr]. ‘

Rerr](LM 7 CONHg2 trans dia A ("[oluene/EA—
1:1) 10 8 CO\IHQ trans dia B 0 15 (tol uene/ EA
= 1:1) Le A 30 823 -17 - 1. ‘Substituted indole
derivatives of the general forkyg Perr] (1) in which R err] represents
phenyl, cycl oal kyl having Rto 6Ycarb6n atons or straight-chain 5

or branched al kyl having up to 5]carbon atons, R err] represents
straight-chain or branched al kyl Yhaving up to 8 carbon atons, or

@ -
I co—R*

in which
R! and R? have the meaning indicated,
and
R* represents straight-chain or branched C,-C-alkoxy or hydroxyl
5 are hydrolysed and the acid, if appropriate with prior activatipn, is reacted in

inert solvents, in the presence of a base and/or dehydrating agent, with
phenylglycine derivatives of the general formula (III)

HN" ~R°

in which



" hydrogen, Rlerr] represents a radical of the fornuJa—~G©—NHPer—H—er—
-CHerr]-OH and their salts. 10 2. Substit ut ves of

- the fornmula (1) according to aim1 in which R[er E‘ a iﬂ

cycl opropyl, cycllgpqﬂgmem%g)ﬁmedpr straight-c IkyI

having up to 4 carbon atons, Le A 30 823 - Foreign Countries -18 -
Rl err] represents straight- chal n or branched al kyl having up to 6 carbon

or "o or ] Bor, Mo cdfnRa 1asfohé Ui PR iy CasbREAENS | (L

of the fornula (PlamecPiglzng to Aaiml in which Rlerr] represents phenyl,
cycl opropyl, ethyl, 1so-propyl or n-butyl, R err] represents straight- chal n
or branched al kyl haV|ng up to 5 carbon atons, or hydrogen,

7. Medicaments according to Claim 6 for the treatment of arteriosclerosis and

5 “restenosis.

8. Process for the production of medicaments according to Claims 6 and 7,
characterizéd in that the substituted indole derivatives are converted into a
suitable administration form, if appropriate using suitable auxiliaries and
excipients. ' |

10 o Use of substituted indole derivatives according to Claims 1 to 3 for the
production of medicaments.

10.  Use according to Claim 9 for the production of medicaments for the treatment

of arteriosclerosis and restenosis.

Le A 30 82 | -21-



v 4

*10 Rl errj*represents a radical of the formula -CONHerr] or
-CHerr]-0OH and their salts. 4. . Substituted indole derivatives

-according to Claims 1 to 3 for therapeutic use. 5. Pr
prepar ati on Sifhsfitnied inbole Herivaivese derivatives according
characterized 1n that conpounds of the general formula (

e

- 19 - [err] in which R err] and R err] have the neaning indicated, and
Rlerr] represents straight-chain or branched Cerr]-(err]-al koxy or
hydr oxyl 5 are hydrolysed and the acid, if appropriate with prior

activation, is reacted in inert solyentsg fl‘htd’lq presence of a base and/or
dehydrating agent, wi th phenylglycine derivatives of the general formla

(1) [err] in which Le A 30 823 -

20 -

Substituted indole derivatives are prepared by reacting appropriate carboxylic acids, if
appropriate in the presence of auxiliaries, with appropriate amines. The substituted

5  indole derivatives are suitable as active compounds in medicaments, in particular in

medicaments for the treatment of arteriosclerosis and restenosis.

This Sheet Has B
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Ituted indole derivative dccording to Clains 1 to 3. 7.

e | nents according to Jdaim6 fdr the treatnment of arferiosclerosis and
5 TEXTOFTHES&BSIDRIA:CT8 - Process for the pr oductlon of medi carrents

derlvatlves are converted |nto a swtable adm ni stratlon form |f
appropriate using suitable auxiliaries and excipients. 10 - 9. - Use of
syibstituted indol e derivatives according to Clainmns 1 to 3 for the
pfoducti on of rSEHIBSENEFTED INDOLE DERIY S D the
production of nedicanments for the treatnent of arteriosclerosis and

- restenosis. ‘Le A 30 823 _ - 21 -

o

inwhich™"

| __R1 represents phenyl cycloalkyl havmg 3 to '6 carbon atoms or strarght—cham or branched
alkyl havmg up to 5 carbon atoms, _ . :

R? represents strarght—cham or branched alkyl havmg up to 8 charbon atoms, or hydrogen,
R3 ' represents a radrcal of the formula -CO~NH2 or -CH-OH,

“and their salts are prepared by reacting appropnate carboxylic acids, if appropriate in the
‘presence of auxiliaries, with appropriate amines. The substituted indole derivatives are
suitable as active compounds in medlcaments in particular in medlcaments for the treatment

_ of artenosclerosrs and restenosm '
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