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The invention relates to the new use of phenylcyclohexylcarboxamides, to new

substances and to processes for their preparation, in particular as medicaments for the
treatment of restenosis.

It has been found that phenylcyclohexylcarboxamides of the general formula (T)

in which

Rl

N | N
1 )I\ . 5
R N D

@

represents the -CH group or a nitrogen atom,

branched alkyl having up to 5 carbon atoms,

atoms, or a radical of the formula -CO-NH, or -CH,-OH,
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“Rferr], represents straigh-chain or branched al koxycarbonyl having up to
5 carbon atons, or a radical of the fornula -CONHerr] or -CHerr]-

2 and their salts. surprisingly cause a severe inhibition of the
proliferationand thetrosadts, muscl e cells and are thus suitable for use in the

control of restenosis. The phenyl cycl ohexyl carboxam des can al so be present
according to the invention in

surprisingly cause a severe inhibition of the proliferation of smooth muscle cells and

are thus suitable for use in the control of restenosis.

The phenyicyclohexylcarboxamides can also be present according to the invention in
5  the form of their salts. In general, salts with organic or inorganic bases or acids may
~ be mentioned here.

In the context of the present invention, physiologically acceptable salts are preferred.
Physiologically acceptable salts of the compounds according to the invention can be
salts of the substances according to the invention with mineral acids, carboxylic acids

10  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
acid, fumaric acid, maleic acid or benzoic acid.

15  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, for example, sodium, potassium, magnesium or calcium salts, and also
ammonium salts which are derived from ammonia, or organic amines, such as, for
example, ethylamine, di- or triethylamine, di- or triethanolamine, dicyclohexylamine,

20  dimethylaminoethanol, arginine, lysine, ethylenediamine or 2-phenylethylamine.

The compounds can be used according to the invention 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
or diastereomers and their respective mixtures. Just like the diastereomers, the racemic

25  forms can be separated into the stereoisomerically uniform constituents in a known
manner.

The use is preferred of compounds of the general formula (I)

Lg A 30 24-Forei e -2- Tlus Sheet Has Been Reﬂlac

HIIIIII IIII||




“5% the formof their salts. In general, salts with organic or inorganic
bases ‘or acids may be nentioned here. In the context of the present

i nvention, physioglogically acceptable salts are preferred. Physiologically

accept abl e sajt ¥hegh't he conpounds according to the invention can be salts

of the substances according to the invention wth mneral acids, carboxylic

acids 10 or sul phonic acids. Particularly preferred salts are, for

exanpl e, thos® wi t reprgstniscthe oCHcgroup or amjtogenraboi: aci d, sul phuric acid,
phosphoric acid, nethanesul phonic acid, ethanesul phonic acid,
t ol uenesul phonic acid, benzenesul phonic acid, naphthal enedi sul phonic

acid, acetic id, IaNj [ hc ' ar, ' {d b oo agt d,
fumaric acid, éijal ei g‘ acl %ngfriﬂgg’ng)('ﬁl@g@{lﬁ (ﬁ& bﬂcnt}tl, c&élbh&y?cdr streﬁgﬂt chiin®6¢
: branched alkyl having up to 4 carbon atoms,

5 R?  represents straight-chain or branched alkoxycarbonyl having up to 4 carbon
atoms, or a radical of the formula -CO-NH, or -CH,-OH,

and their salts,

in the control of restenosis.

The use is particularly preferred of compounds of the general formula (I),
10  in which

D represents the -CH group or a nitrogen atom,

R! represents phenyl, cyclopropyl, ethyl or iso-propyl,

R?  represents straight-chain or branched alkoxycarbonyl having up to 4 carbon
atoms, or a radical of the formula -CO-NH, or -CH,-OH, '

15 and their salts,
in the control of restenosis.

The invention additionally relates to new compounds of the general formula (I) having
the substituent meanings indicated in the following table:
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“I% -Physiologically acceptable salts can also be nmetal or ammonium salts
of the. conpounds according to the invention which have a free carboxyl
group. Particularly preferred salts are for exanple, sodium potassium
magnesi um or calciumsalts, and also a nium salts which are derived from
anmoni a, or organi c am nes such n anpl e, ethylamne, di- or
triethylamne, di- or triethanoL%;i di ycl ohexyl am ne, 20
di met hyl am noet hanol , argi ni ng f f&hylenedlanlne or
2- phenyl et hyl am ne. The conpounds gan be used according to the invention in
stereoi soneric forns which either OHpave as inmage and mirror inage
(enantioners), or which do not behave as inmage and mrror imge
(di astereoners). The invention retass both to the enafb)i oners or
di astereonmers and their respecti Xt ures. stt | i ke the diastereoners,
the racem c Cehls
PN
CO—NH R’
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L5

constituents in a known nanner .
f orul a

ni trogen aton“ err] . repr
cycl ohexyl or raight-chain

gener al

10

15

20

25

forms can be separated into the stereoisonerically uniform
The use is preferred of conpounds of the

_which D represents. the -CH group or a
eﬁrents phenyl , cRacI opropyl, C/‘ﬂo%‘?”tw , ]
> CH -CH,-OH dia A, S
> CH -CH,-OH dia B, S
-CH(CH,), N -CH,-OH dia A, S |
-CH(CH,), N -CH,-OH dia B, S |
| -CH(CH,), CH ,-OH dia A, S
| -crcmy), CH -CH,-OH. dia B, S
-CH, N -CH,-OH dia A, S
-CH, N -CH,-OH diaB, S -
CH, CH -CH,-OH dia A, S |
CH, CH -CH,-OH diaB, S “
-CH, CH -CH,-OH dia A, S
CH; CH -CH,-OH dia B, S
-CH(CH), CH -CO,CH, dia
-CH(CHy), CH -CO-NH, dia A
-CH(CHj), CH -CO-NH, dia B
>— CH -CO-NH, dia
> CH -CONH, dia B
-CH(CH;), N -CO-NH, dia A
-CH(CH}), N -CO-NH, dia B
-CH; N -CO-NH, dia I
-CH, CH -CO-NH, dia A
-CH, CH -CO-NH, dia B
-CH, CH -CO-NH, dia

The compounds of the general formula (I) are prepared by hydrolysing compounds of
the general formula (IT)
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“branched al kyl having up to 4 carbon atons, 5 R err] represents
straight-chain or branched al koxycarbonyl having up to 4 carbon atons, "or a
radical of the fornula -CONHerr] or -CHerr]-OH, and their salts, in the

control of restenosis. The use | art arly preferred of conpounds of
the general formula (1), 10 |c represents the -CH group or a
nitrogen atom Rlerr] represe, I/ cycl opropyl, ethyl or

i so-propyl, R2 represents sfrai g -cth n or branched al koxycar bonyl

having up to 4 carbon H,

O v
‘ co—-R®

in which
R! and D have the meaning. indicated,
and
R®  represents straight-chain or branched C,-C,-alkoxy,
5 and r&acting the acids, if appropriate with prior activation, in inert solvents, if

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

(I

in which
R?  has the meaning indicated,

10 and if R¥/R* =-CO-NH,, if appropriate, starting from the corresponding esters, carrying
out a reaction with ammonia in alcohols.
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'.a't‘-ofns,"or a radical of the formula -CONH err] or -CHerr]-0OH, 15 and
their salts, in the control of restenosis. The invention additionally

fel ates to new conmpounds of the general formula (1) having the substituent
meani ngs i ndi €he PEOcess ageerding (@ hemipventianecan be jliusirated by way of example by the

following reaction scheme:
N
~ as®
N : N
CO,C(CH;), ¢
H+

oH

CeHs - CeHs

H,N)\/OH H,N/'kCOZCH,

NH,

l By

N
,

: N /'\, 3
O 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,

Le A 30 824—Fmg'gg countries -7-
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.S CH
err])[
- CH( CH

Isorrer CH -CHerr]-
-CHerr]- dia B. S

té’i"le}")%[ ’@’,l?f}e hexane, cycquexane or petroletim [i%aculms@qg balggenohy drocarlbg1 A S

%E CH Saélfch) b?rdl}:hloromethane,%chloromethane teu'acl%ﬁfeﬂiané}'dlchloroem;flene g' a

10

15

20

25

-CH err] - B.
tnchloroethylene or chlorobenzene, or ethyl acetate, tnethylamme pyrldme, dlmethyl

sulphoxide, dimethylformamide, hexamethylphosphoramide, acetonitrile, acetone or
nittomethane. It is also possible to use mixtures of the solvents mentioned.
Dichloromethane and tetrahydrofuran are preferred.

Bases employed for the process according to the invention can in general be inorganic
or organic bases. These preferably include alkali metal hydroxides such as, for
example, sodium hydroxide or potassium hydroxide, alkaline earth metal hydroxides
such as, for example, barium hydroxide, alkali metal carbonates, such as sodium
carbonate, potassium carbonate or caesium carbonate, alkaline earth metal carbonates
such as calcium carbonate, or alkali metal or alkaline earth metal alkoxides such as
sodium or potassium methoxide, sodium or potassium ethoxide or potassium tert-
butoxide, or organic amines (trialkyl(C,-C,)amines) such as triethylamine, or
heterocycles such as 1,4-diazabicyclo[2.2.2]octane (DABCO), 1,8-
diazabicyclo[5.4.0Jundec-7-ene (DBU), pyridine, diaminopyridine, methylpiperidine or
morpholine. It is also possible as bases to employ alkali metals such as sodium or their
hydrides such as sodium hydride. Preferred bases are sodium hydride, potassium
carbonate, triethylamine, pyridine and potassium tert-butoxide.

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 (III).

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.

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

| I At S
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G[ err i H e.rr] N - CH2- OH dia A S
-_C[err]H[err] -CHerr]- di a B.

S 10 -

dia A S - g[g%t}nk{hgl{y} chloride, phosphemus tnchlonde phosphorus P;—\}%élf @og%phoms

dia B, S - di a
“qerr] I_’F-(faﬁrrlrniﬁﬁcg &t oxalyl c%_d‘e or methanesulphonyl Qﬁ%ﬁFEr - %

A S -

B, S - CH(CH[err])[err] CH dia 15
] E %g; H g % gd}t?ble bases for Gh;s in addition to the by NH er% bases are prefgraslé:A
CH

triethylamifie Rld/é dimethylaminopyrfiisit, DBU or DABCO.

5 The base is employed in an amount from 0.5 mol to 10 mol, preferably from 1 mol to
5 mol, relative to 1 mol of the compounds of the general formula (III).

The acid-binding agents employed for the amidation can be alkali metal or alkaline
earth metal carbonates such as sodium carbonate, potassium carbonate, alkali metal or
alkaline earth metal hydroxides such as, for example, sodium or potassium hydroxide,
10  or organic bases such as pyridine, triethylamine, N-methylpiperidine, or bicyclic
amidines such as 1,5-diazabicyclo[4.3.0]non-5-ene (DBN) or 1,5-
diazabicyclo[5.4.0]undec-7-ene (DBU). Triethylamine is preferred.

Suitable dehydrating reagents are carbodiimides such as, for example,
diisopropylcarbodiimide, dicyclohexylcarbodiimide or N-(3-dimethylaminopropy!)-N'- -
15  ethylcarbodiimide hydrochloride, or carbonyl compounds such as carbonyldiimidazole
‘or 1,2-oxazolium compounds such as 2-ethyl-5-phenyl-1,2-oxazolium-3-sulphonate or
propanephosphonic anhydride or isobutyl chloroformate or benzotriazolyloxy-tris-
(dimethylamino)phosphonium hexafluorophosphate or diphenyl phosphoramidate or
methanesulphonyl chloride, if appropriate in the presence of bases such as triethylamine

20  or N-ethylmorpholine or N—methylplpendme or dicyclohexylcarbodiimide and N-
hydroxysuccinimide.

The acid-binding agents and dehydrating reagents are in general employed in an
amount from 0.5 to 3 mol, preferably from 1 to 1.5 mol, relative to 1 mol of the
corresponding carboxylic acids.

25  The conversion to the corresponding phenylglycinamidoamides (R¥R* = -CONH,) is
carried out using alcoholic ammonia, preferably ammonlafsanxrated alcohols, such as,

for example, methanol or ethanol, preferably methanol, at room temperature.

Le A 30 824-Forei tri -9-
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‘CO-NH err]
“CO-NH err]
CO- NH err]
CO NH err]
CO NH err]
CO NH err]

-CONH err] dia B -CH(CHerr])[err]
dia A 20 -CH(CH err])[err] N

The compounds; & g ERRGTd STUL (U are knoWeypr can be prepared by
o _

IR A-Cerr]Herr]
customary me la B-Clerr]Herr] CH
dia 25  The conpounds of the general formula (1)

o€ Prepar e it gl QS o GRS RS (1 e E b ed b escion of

10

15

compounds of the formula (IV)

in which

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

and

R>  has the meaning indicated above,

“with compounds of the general formula (V)

A W

in which
R! and D have the meanings indicated,

in the solvents indicated above, if appropriate in the presence of the abovementioned
bases.

The compounds of the general formula (I) surprisingly sthv an unforeseeable, useful

Le A 30 824-Foreign countries -10 -
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'-6"[ér-r]i in which Rerr] and D have the neani ng indicated, and R err]
represents straight-chain or branched (Jerr]-(err]-al koxy, 5 and

reacting the aci riate with prior activation, in inert
sol vents, if 5}3%&515? Pg?ggﬁ?‘?cﬁﬂglcﬁlr@g%ce of a base and/or of a dehydrating
agent, with phenyl gl yci ne
They inhibit the proliferation of smooth muscle cells and can therefore be employed for
the treatment of restenosis.

The new substances can moreover be employed for the treatment of arteriosclerosis.

To determine the antiproliferative action of the compounds, smooth muscle cells are
used which are 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

10 dishes, as a rule 96-hole plates, and cultured at 37°C in 5% CQO, for 2 - 3 days in
medium 199 containing 7.5% FCS and 7.5% NCS, 2 mM L-glutamine and 15 mM
HEPES, pH 7.4. The cells are then synchronized by serum withdrawal for 2 - 3 days
and then stimulated to growth using serum or other factors. Test compounds are added
simultaneously. After 16 - 20 hours, *H-thymidine is added and after a further 4 hours

15  the incorporation of this substance into the TCA-precipitable DNA of the cells is
determined. To determine the IC,, values, the active compound concentration is
calculated which, on sequential dilution of the active compound, causes half-maximal
inhibition of the thymidine incorporation produced. by 10% FCS.

Table A
20 Example No. ICso (nM)
16 0.28
19 0.01
|
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‘derivatives of the general formula (I11) [err] in which has the neaning

i ndi cat ed,

and if Rlerr]/Rerr] =-CONHerr], if appropriate,

sfartlng fromithe corres
anmoni a i n al cENEILEAlonNS gl U

10

15

20

25

The antiproliferative action of the compounds was investigated with respect to the
serum- and growth factor-mediated signal transduction and induction of c-fos gene
expression in smooth muscle cell reporter lines. The reporter used in this connection is
luciferase, whose expression is controlled by means of the human c-fos promoter. 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 in 5% CO, for 1-2 days in serum-
containing medium (D-MEM containing 10% FCS, 2 mM L-glutamine and 15 mM
HEPES, pH 7.4). To suppress the c-fos promoter activity to basal values, the cells are
arrested by serum withdrawal for 24 hours. 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
luciferase determination. The ICs, values are calculated from the active compound
concentration which, on sequential-dilution of the active compound, causes the half-
maximal inhibition of the luciferase activity produced by the particular stimulus.

cle cell

the air- ed rat tid model

The in vivo investigations of the inhibition of vascilar smooth muscle cell proliferation
in the air-perfused rat carotid model were carried out by the slightly modified method
of Fishman et al. (Lab. Invest. 32, 339-351, 1975); the operation on the animals was
carried out under Nembutal® anaesthesia. The right common carotid artery is exposed
and clamped off using two vascular clamps at a caudal to cranial distance of about 1.5
cm. A cannula is inserted at the cranial end of this vascular segment and the caudal
end is perforated by pricking with a needle. After rinsing with physiological saline
solution, a stream 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

Le A 30 824-Foreign countries -12-
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- The‘proc'ess according to the invention can be illustrated by way of exanple
by the followi ng reaction schene: [err] Suitable solvents for the process

condi 1 ons. REAERsS GRE e 8 BN o “cuch as di ethyl et ner, S
g 'e oxane, tet rs’ﬂﬁe’ﬁrﬂ‘nlshﬁﬁon 6f the Gst SUBFRINGN (p, ROV, i.pQ%.chWisAeBhd BRS daysBefde
the operation, and the treatment was then carried out over the entire experimental
period (duration of treatment in total: 10 days).
5 = The determination of the air-induced smooth muscle cell proliferation was carried out
by means of the DNA content of the carotid segments according to Helms et al. (DNA
43, 39-49, 1985). To do this, the pieces of vessel are digested enzymatically 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
10 is finally indicated in pg of DNA per mm of carotid. |

To determine the antiproliferative action of the compounds according to the invention,
a balloon catheter is inserted into the carotid artery in 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
15 proliferation, which produces stenoses. The extent of the vessel constriction in the
animals is determined after about 2 weeks by histological working up of the blood

vessels by measuring the surface area of the proliferation tissue on vessel cross-
sections.

The new active compounds can be converted in a known manner into the customary

20 formulations, such as tablets, coated tablets, pills, granules, aerosols, syrups, emulsions,
suspensions and solutions, using inert, non-toxic, pharmaceutically suitable excipients

- or solvents. In this context, the therapeutically active compound should in each case be
present in a concentration of about 0.5 to 90% by weight of the total mixture, i.e. in

amounts which are sufficient in order to achieve the dosage range indicated.

25  The formulations are prepared, for example, by extending the active compounds with
solvents and/or excipients, if appropriate using emulsifiers and/or dispersants, it

optionally being possible, e.g. if water is used as a diluent, to use organic solvents as
auxiliary solvents.

Administration is carried out in a customary manner, preferably orally or parenterally,

A 30 824-Foreien countri -13-
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t'dl uene, xyl ene, hexane, cyclohexane or petrol eumfractions, or
hal ogenohydr ocar bons, such as dichl oromet hane, trichl oronet hane,

tetrachl oronet hane, dichloroethylene, trichloroethylene or chl orobenzene,
or et hyl aceté‘EB?S‘EcPﬁEPﬁ‘S}H“&H‘i‘GiFYe%{“Bﬁ?Y%PH%}’- di met hyl sul phoxi de,

di et hyl f or mam de, hexanet hyl phosphoram de, acetonitrile, acetone or 5
nitromethane. It is also possible to use mxtures of the solvents

menti oned. Di dnithe wase lofiparentagalt adminksyration, usaluticns cofpthef aotive decontpmsind can be

enpl oyed for the,prqcess acc ing,to.t.he invention can in general be
i nor gani c or (S’FE%‘%? %H@e?‘ta%g?él PRARIFLIPERAlSy ude al kali et al

hydr oxi des such as. for exanpl-e, sodi um hydroxi de or potassium hydroxide,
al kal i ne earth metal hydroxides 10 such as, for exanple, barium
hydr oxi de, al Halgenenal,at hespravent asvantageous 48 the ¢asenof intravenous administration to

5  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 mg/kg, of body weight.

In spite of this, it may optionally be necessary to depart from the amounts mentioned,

namely depending on the body weight and the type of administration route, on
10  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

adequate to manage with less than the abovementioned minimum amount, while in

other cases the upper limit mentioned must be exceeded. In the case of the

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

I
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‘carbonat e, potassium carbonate or caesium carbonate, alkaline earth netal
carbonates such as cal cium carbonate, or alkali netal or alkaline earth

net al al koxi des such as sodi um or potassi um net hoxi de, sodi um or potassium
et hoxide or p mtert- butoxide, or organic am nes

(trialkyl(Cerr]-Cerr])amnes) such as triethylamne, or 15 het er ocycl es
such as 1,4-diazabicyclo[2.2.2]octane (DABCO, 1, 8-

di azabi cycl o[ A 4 O]dickderonttiene :(rBBhinol pyacetit asdd di am ngpyk1 di ne,

met hyl pi peridine or .morpholine. It is.also possible as bhases to enpl oy

al kali netal s Bdch @éﬁe&% - pethanol , AMMONIR s yuch asg-ggﬁfum hydri de.
Preferred bases _areq; 'dllﬁetﬁ%{él’.i tassi um car bonates.stri et hyl am ne,

pyri di ne and ;@ot asgclhgl&r)r@; ert- ut'orgl !]e. 20 I n general ,%t'ae base i s enpl oyed
in an anount from0.05 nol to 10 nol. preferably '

5 tarting com

Example 1

2-Isopropyl-benzimidazole
N
— I| |
N
!
H

6.54 g (60 mmol) of 2,3-diaminopyridiﬁe, 5.6 g (60 mmol) of isobutyric acid and
45 ml of polyphosphoric acid are combined and heated at 130°C for 6 1/2 h. After 6.5
10 b, the mixture is added to 0.4 1 of ice water, brought to pH 7 using solid NaOH,
"Na,CO, is added until the evolution of gas is complete and the mixture is extracted
three times with ethyl acetate. The combined organic phases are dried over Na,SO, and

concentrated.
Yield: 8.45 g (87% of theory)

15 R, = 0.36 (CH,Cl, / MeOH = 9:1)
Example II

tert-Butyl  trans-2-[4-(2-isopropylbenzimidazolyl-1H-methyl)phenyl}-cyclohexane-
l-carboxylate :

Le A 30 824-Foreign countries -15- ‘This Sheet Has Been R
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"“from:l'nol to 2 nol relative to 1 mol of the conpound of the formula (111).
The proocess according to the invention is in general carried out in a
tenperature range from-50[err]Cto +100[err]C preferably from-30[err]C
to +60[err] C. The process accordlng to he igvention is in general carried
out at normal pressure. 25 o possible to carry out the
process at el evated pressure or at ceu psure (e.g. in a range from
0.5 to 5 bar). The am dation can tio . oceed via the activated stage

of the acid halides or m xed anhydrlde~, mhlch can be prepared fromthe
correspondi ng acids by reaction

0.75 g of NaH (25 mmol, 80% strength) is suspended in 50 ml of DMF, cooled to
~-10°C and treated dropwise at a maximum of 0°C with a solution 0f 4.03 g (25 mmol)
of 2-isopropylbenzimidazole in 60 ml of DMF. After stirring for 15 min, a solution of
tert-buty! trans-2-(p-bromomethylphenyl)-cyclohexane-1-carboxylate in 110 ml of DMF
5  is added at a maximum of 0°C. After stirring at RT for 2.5 h, the mixture is treated
with 25 ml of 1 N HOAc and concentrated. The residue is partitioned in ether/water,
the aqueous phase is extracted a further two times, the combined organic phase is dried
over Na,SO, and concentrated, and the product is purified on silica gel 60 (PE/EA =

3:7.
10 "Yield: 2.91 g (28% of theory)
R;=0.73 (CH,Cl, / MeOH = 9:1)
ample III

trans-2-[4-(2-Isopropylbenzimidazolyl-1H-methyl)-phenyl}-cyclohexanecarboxylic acid

-
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9vmt h't hi onyl chlori de, ph'osphorus trichloride, phosphorus pentachloride,
phosphorus tribrom de or oxalyl chloride or nethanesul phonyl chloride.
Suitable bases for this in addition to the abovenenti oned bases are

preferably triethylam ne and/ or dinethyl.am ngpyridi ne, DBU or DABCO 5
The base is enployed in an anmount fom . o 10 nol, preferably from1
nmol to 5 nol, relative to 1 nol of € \CoNng ds of the general formula

(1'1'1). The acid-binding agents enployed NOr e ami dation can be al kal i
netal or alkaline earth netal carbonateg such as sodi um carbonat e,

pot assi um carbonate, alkali netal or
L) son

291 g (6.7 mmol) of the compound from Example II are stirred at RT for 2.5 h with
9 ml of trifluoroacetic acid in 9 ml of CH,Cl,. After concentration, the residue is taken
up in ether twice and the solution is concentrated again. The residue is partitioned in
ether/H,O (pH 10), the aqueous phase is rendered acidic and extracted a further three

5  times, and the combined organic phases are shaken twice with H,O/NH,CI, twice with
H,0, once with H,O/NaHCO, and once with H,O/NH,Cl, then dried over Na,SO, and
concentrated.

Yield: 2.2 g (86% of theory)
' R, = 0.45 (CH,Cl, / MeOH = 9:1)

10 Preparation Exampl
Example 1 and Example 2

trans-2-{4-[(2-Cyclopropyl-benzimidazo-1H-yl-methyl]phenyl}-cyclohexane-
1-carboxylic acid N-{(S)-phenylglycinolJamide

- This Sheet Has Been Tilaced
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. alkaline earth metal hydroxides such as, for exanple, sodiumor potassium
hydr oxj de, 10 or organi c bases such as pyridine, triethylam ne,
N- et hyl pi peridi ne, or bicyclic am di nes such as
1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene, (DB 1, 5-
di azabi cycl o[ 5. 4. O] undec- 7-ene (‘{BU bt hyl amine is preferred. Suitable
- dehydrating reagents are carbodiAm h as, for e qpple
di i sopropyl carbodii m de, di (§@ ohe‘ylcarbod||n1de or
N- ( 3-di net hyl am nopr opyl ) - N- d arbod||n1de,h&qL9cm10r|de or .
car bonyl conpounds such as car bonyl di nzol €rNH2- oXazol i um conpounds

such as 2-ethyl-5-phenyl -1, 2-oxazol i $ul phonat e or propanephosphonic
anhydride or isobutyl chloroformate or™e S azol yl oxy-tris-

(di met hyl am no) phosphoni um hexaf | uor ophosphd di phenyl phosphorami date
or

0.39 g (1 mmol) of trans-2-{4~[(2-cyclopropyl-benzimidazo—IH-yl)—methyl]phenyl}-
cyclohexane-1-carboxylic acid is added to a solution of 0.14 g (1 mmol) of L-
phenylglycinol in 10 mi of CH,Cl,, and the mixture is cooled to -1'0__°C, treated with
0.23 g (1.2 mmol) of N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride

5 mmHl3nﬂofhkﬂﬁ&nnbcandmhnﬁ@nwnﬁgﬁatnmmlkmnmnmn&I%wumﬂdngug
it is treated with CH,Cl,, and shaken once each with a saturated aqueous solution of
NH,Cl, NaHCO, and (after additional shaking with H,O) NaCl. After drying over
Na,SO,, the mixture is concentrated and the product is chromatographed (silica gel 60,
CH,CL, / MeOH = 20:1). '

10 Yield: 0.16 g (0.32 mmol / R,=0.60 (B) dia A (Example 1)
0.18 g (0.36 mmol / R; = 0.50 (B) dia B (Example 2)

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

Le A 30 824Fggeign countries -18- eetHas Been Revilaced
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'nethhnésulphonyl
triethylamne 20

di cycl ohexyl car bodi i m de and N- hydroxysucci ni m de.
and dehydrati

nol .

exanpl e,

preferably from1l to 1.5 nol,
carboxylic acids. 25
phenyl gl yci nam doani des (Rlerr]y R fr]
al coholic ammoni a, preferab

chloride, if appropriate in the presence of bases such as
or N-ethyl norpholine or N-nethyl piperidine or
The aci d- bi ndi ng agents
enpl oyed in an anmobunt fromO0.5 to 3
relative to | nol of the corresponding
the correspondi ng
-CONH[ err]) is carried out using

¥gents are in general

The cony

met hanol or ethano y pr 8 era-l3tﬁgﬁaggo?{igffigonfgggpgfétL?;.
. OH '
CO—NH
(trans)
'[ Ex. No. R Tsomer R(LM) 1‘
l 3 _CH(CH,), dia A 0.73 (B)
L4 -CH(CHy), dia B 0.60 (B)
5 | 5 -CH(CH,), CH dia A 0.53 (B)
6 ~CH(CH,), CH dia B 041 (B) ‘
7 -C,H, dia A 056 ®) |
8 -CH, dia B 0.44 (B)
19 -C,H; CH dia A 0.70 (B) r
10 10 -C,H; CH dia B 0.60 (B)
11 -C¢H; CH dia A 0.77 (C)
12 ~CeHq CH dia B 0.40 (C)
|
Example 13

trans-2-{4-(2-Isopropylbenzimidazolyl-1H-methyl)phenyli]-cyclohexane-
15 1-carbonyl(phenylglycine methy! ester)amide

-

" i
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-10 The ‘conpounds of the general formula (111) are known or can be prepar.ed
by customary nethods. The conmpounds of the general fornula (l11) are new or
can be prepared by reaction of conpounds of the formula (1V) [err] 5 in
whi ch L represents a typical INeavi ng group such as, for exanple,

chlorine, bromne, - ; :@
. > <N

O CO—NH CO,CH,

0.55 g (1.46 mmol) of the compound from Example III is dissolved at -30°C under
argon, treated with 0.81 ml (5.82 mmol) of triethylamine and 0.12 ml (1.6 mmol) of
mesyl chloride in 12 ml of DMF and stirred for 1 h. A solution of 0.35 g (1.7 mmol)
of phenylglycine methyl ester, 0.18 g (1.46 mmol) of N,N-dimethylaminopyridine and

5 0.24 ml (1.72 mmol) of triethylamine, dissolved in 10 ml of DMF, is then added
dropwise and the mixture is brought to RT with stirring overnight. It is then treated
with H,O and extracted three times with ethyl acetate. The combined organic phases
are dried over Na,SO, and concentrated, and the product is chromatographed on silica
gel 60 (CH,CL, / MeOH = 20:1).

10 Yield: 0.37 g (48% of theory)
R, = 0.51 (CH,Cl, / MeOH = 95:5)

Example 14 and Example 15

trans-2-[4-(2-Isopropylbenzimidazolyl-1H-methyl)phenyl]cyclohexane-
1-carbonyl(phenylglycinamido)amide

.



-tbdine, tosylate or nesylate, preferably brom ne, and R err] has t he
meani ng i ndi cated above, 10 w th conpounds of the general fornula (V)
[err] in which Rlerr] and D have the neanings indicated, in the solvents
i ndi cat ed above, if appropriate in the presence of the abovenentioned
bases. 15 The conpounds of the general fornula (l) surprisingly show an
unf or eseeabl e, usef ul N

o
@
' ()

0.33 g (0.64 mmol) of the compound from Example 13 is dissolved in 1 ml of MeOH
and stirred at RT for 5 days with 4 ml of NH,-saturated MeOH. The precipitate is then
separated off and the solution is concentrated. The residue is purified on silica gel 60
(CH,Cl, / MeOH / NH; = 100:5:0.3).

5  Yield: _
61 mg (19% of theory) of dia A R, = 0.36 (CH,Cl,/MeOH=9:1) Example 14
35mg (11% of theory) of dia B R, = 0.32 (CH,Cl,/MeOH=9:1) Example 15

‘The compounds shown in Table 2 are prepared in analogy to the procedure of
Examples 14 and 15:
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'-SbébtrUn1of phar macol ogi cal action. They inhibit the proliferation of
snoot h nmuscle cells and can therefore be enployed for the treatnent of

Testenosis. TE&&%EWISUbStanceS can noreover be enployed for the treatnent
of arterioscl | nvestigation of the inhibition of the

proliferation of snooth nuscle cells by the conpounds according to the
i nvention To determnine the antj tive action of the conpounds,
snmooth nuscle cells are ’/u\ |
. ~
R’ N D CeHis
_NH,
_ CO—NH *
O
‘ {trans)

Ex. No. R D ' Isomer Rf (LM)
16 _4 CH dia | 0.50 (A)
17 4 cg dia B 043 (B)
5 |18 CHCCH,), |N dia A 0.39 (B)
19 .CH(CH,), |N dia B 0.35 (B)
M0 CH, N dia 0.51 (B) |
21 CH, CH dia A 042 (B)
2 CH, CH dia B 0.38 (B)
10 |23 CH, CH dia 085 ®) |

——’_’_'-_’_——’___—__-—_

Has Been Replaced

L
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s - /____‘________
'used whi ch are obtained fromthe aortas of y the nedi a expl ant

technique [R Ross, J. Cell. Biol. 50, 172, 1971] |mm|m1““ilﬁnmtjcul at ed
into suitable 0 di shes, as a rul e 96- hol tured
at 37[err]C |%bé%r] for 2 - 3 days in nmedium 199 € conta| I ning 7..5% FCS
and 7.5% NCS, 2 nM L-gl utam ne and 15 mvl HEPES, pH 7.4. The cells are then
synchroni zed by serum w t hdrawal for - 3 days and then stinulated to
growt h using derumise 0£tph@myl¢)a:thﬁc$1carbemmbmpﬁﬂ1mnanabfmm¢aj(l)

simul taneously. After 16 - 20 hours, [err]Hthymi dine is added and after a

further 4 hours 15 t he incorporﬁtlon this substance into the
TCA-preci pitable DNA of the cells |s fter I ned. To determne the ICJerr]
val ues, the active conpound conc onz?s cal cul ated which, on

sequentlal dilution of the actRve cirrpod?ld causes hal f - maxi rral

M
CGHS .

in which
D represents the -CH group or a nitrogen atom,

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

R®  represents straight-chain or branched alkoxycarbonyl having up to 5
carbon atoms, or a radical of the formula -CO-NH, or -CH,-OH,

and their salts,
10 for the production of medicaments for the treatment of restenosis.
2. Use of phenylcyclohexylcarboxamides of the formula (I) according to Claim 1,
in which

D represents the -CH group or a nitrogen atom,

A 24-.F reion countries _93. Thls Sheet Has Been Rer
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" rhibifion of the t hym di ne i ncorporation produced by 10% FCS. Table A 20

Exanpl e No.
0.28 19

i nhibition of c-fos generegﬁ?%%‘ﬂ‘ybicygml dppentyle

10

15

Le A30 824¥Fgrei@ countries -24 - . - This Sheet Has Been Re
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ci }tg;:yy Westm?ght—cham

or branched alkyl having up to 4 carbon atoms,

R*  represents straight-chain or branched alkoxycarbonyl having up to 4
carbon atoms, or a radical of the formula -CO-NH, or -CH,-OH,

and their salts,

for the production of medicaments for the treatment of restenosis.

Use of phenylcyclohexylcarboxamides of the formula (I) according to Claim 1,
in which

D represents the -CH group or a nitrogen atom,

R'  represents phenyl, cyélopropyl, ethyl or iso-propyl,

R?  represents straight-chain or branched alkoxycarbonyl having up to 4
carbon atoms, or a radical of the formula -CO-NH, or -CH,-OH,

and their salts,
for the production of medicaments for the treatment of restenosis.
Phenylcyclohexylcarboxamides of the formula (I) according to Claim 1,

in which the substituents R', R* and D have the meaning indicated in the
following;

* ¢ L M s x

unm i

M




'-cl’)rrbduhds according to the invention The antiproliferative action of the

conpounds was investigated with respect to the.
yction and ind

fact or - medi at i | _trans

serum and growth
iction of c-fgg

10

expression infsgooth nuscle ¢q)| reporter |jpes. The reportggmesed in this
connecti on i s jfHuciferase—whbse—expressi-on¥-s—controtHedHyreans—ef—th
hurran (o fos. p orﬁti The c-1@Hpronoter/lu L@H{@@{a construdm A, Sstably
i ntegrated intjo e chronosofral DNA of the fat snmooth nusqdle cell line
Cul tured at 3l dphei n 8% OMARr] for 12 PayerDH serum |98 Bxcontaining
medi um ( D- VEM Ao RCS—2 ML gl aii-Ae—ake—1b— ;
7.4). To suppreCH@A®)c- f os prN)m)ter acti VI [ YCHeObRsal valludia.AtSe cells
are 5 || -cHCH), N -CH,-OH diaB, S I
| -crccmy), CH -CH,-OH dia A, S “
-CH(CH;), CH -CH,-OH diaB, S '
“ CH, N -CH,OH _ dia A, S {\
| -c N | -CH,-OH diaB, S
10 | -GH CH -CH,-OH dia A, S ||
| l _C,H, CH _CH,-OH dia B, S |
-CH; CH -CH,-OH dia A, S
-CgH; CH -CH,-OH diaB, S
-CH(CH,), CH -COCH; dia
15 | -crcwy), CH -CO-NH, dia A
-CH(CH;), CH -CO-NH, dia B
D_ CH -CO-NH, dia
D— CH -CO-NH, dia B
-CH(CHy), N -CO-NH, dia A
20 4 -CH(CH;), N -CO-NH, dia B
P -CH; N -CO-NH, dia
-CH; CH -CO-NH, dia A |
-GH; CH -CO-NH, dia B
-CeHs CH. -CO-NH, dia
25 and their salts.

5.

Process for the preparation of phenylcyclohexylcarboxamides according to

Claim 4, characterized in that compounds of the general formula (II)

Le A 30 824-Foreign countries

—_—

LT

-25 -

/

This Sheet Has Been Rep

L IIIIII i




arrestéd by serumwi thdrawal for 24 hours. Test conpounds are then added,
and the cells are stinulated wwth FCS or gromh factors to induce

| uci ferase activity. After this treatnent period (4 hours) the cells are

| ysed and their extracts are enployed :&:t he 15 | uci ferase

determ nation. The I'C(ferr] value§jarejfcal culated fromthe active conpound
concentration which, on sequenti difAytizen of the active conpound, causes
the hal f- maxi mal inhibition Bf thé‘l‘lucpferase activity produced by the
particular stimulus. In vivo investggations of the inhibition of vascul ar
snooth muscle cell proliferation injthe air-perfused rat carotid nodel 20
The in vivo investigations of thegmk| bition of vascul gm) snooth nuscle cell
proliferation in the air-perfuseqg carotid nodel were carried out by the
slightly nodified nethod @

in which
R' and D have the meaning indicated,
and
R®  represents straight-chain or branched C,-C,-alkoxy,
5 _ are hydrolysed and the acids are reacted, if appropriate with prior activation, in

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

(H_I)
HNT TR?
in which
R®  has the meaning indicated,
10 and if R¥/R? = -CO-NH,, if appropriate, starting from the corresponding esters,

a reaction is carried out with ammoniacal alcohols.

6.  Medicaments containing phenylcyclohexylcarboxamides according to Claim 4.
Le A 30 824-Foreign countries - 26 -
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of Fi'shman et al. (Lab. Invest. 32, 339-351, 1975); the operation on the

animal s was carried out under Nenbutal[err] anaesthesia. The right comon
carotid artery is expgsed and cl anped off using two vascul ar clanps at a
caudal to crarial Medicamentssaccariing to)Clim for the meatmentobrestensiser t ed at

the cranial end of this vascul ar segnment and the caudal end is perforated
by pricking wwth a needle. After rinsing with physiological saline

sol ution, a s8reamPedcess rfof 2he rprodactiohosf 4nedichiments Re¢drdingdid [Tlaine s tdre7,
segnent. The clanps, are then renoved, the bl eeding is stopped with slight

pressure and the oSbaracterized: inofhat the phesyigyclohexyleasberanudesners. convertechintelas
are sacrificed ei ggﬁitéiﬂé’gdﬁﬁi% ti%%@@%}ﬁ@@%é%ﬁ%@% bP &y GHRiidries

air-perfused and, as a ¢ I'ng
5 and excipients.

A
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‘13 coniral ateral carotid segnents are removed. The adm nistration of the

test substances (p.o, i.v.. i.p., s.c.) was begun two days before the
operation, angdsd hé s arried out over the entire
experinental perio uratron of treatnent.in total: 10 days). 5 The

determ nation of the air-induced snoboth nuscle cell proliferation was .
carried out by neans of the DNA content of the carotid segnents according
to Helns et al. (DNA 43, 39-49, 1985). To do this, the pieces of vessel are
di gested enzymatical ly using Abstract _

The phenylcyclohexylcarboxamides, some of which are known, are suitable as active
compounds in medicaments, in particular in medicaments for the treatment of

restenosis.

T
L]
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“

_protei'nase K, and the DNA is isolated and determ ned fluoronetrically using

bi s imide (DNA from herr| ng _spermas standard). The DNA content of the

' Vespel spgp ' f' r@%JIr$ géat ed in [err]g of RENAALCBMENT gmg%‘ otigz 10
‘detjer m ne H}e ant fe ction of tfggmga@s Ao dgon fade@ 2he

in Desnmptlcﬁh t}ﬁbé@QW’CﬁiM@@[..’.ﬁﬁ. i nserted ifrfAoCtha(ss aro gg:d‘?‘?.?.‘ﬁ) e@.%?t
an il ggdtbs I egaggg _____ Be lblmfl’ggt\ w ﬂ.‘.l?.}/to’TE eﬁg'”‘
Thi @E@Q )caqfl‘g%% aﬁn@d?qg?‘i’n‘a-l moot h rusgl € prol?‘f Pt Bt -
pr ragk eripaged .1 etoepagedit..nf |t he vessell constriction in t rral s s
det hi st ol ogméfﬂﬁ)ﬂﬁ R@Qﬁ%f---g?eme

vessel s by neasurjng the surface area of the proliferation tissue on vessel

Cross-

5  The invention relates to the new use of phenylcyclohexylcarboxamides, to new

substances and to processes for their prepatanon, in particular as medicaments for the
treatment of restenosis.

It has been found that phenylcyclohexylcarboxamides of the general formula (Ty

in which
10 D reprsentsdne-Cngouporaniu'ogmatqm-

R repmems phenyl, cycloalkyl havmg 3 to 6 carbon atoms or straxeht-cham or .
branched alkyl having up to 5 carbon atoms,

R* - represents straight-chain or branched alkoxydarbonyl having up to 5 carbon
~ atoms, or a radical of the formula ~CO-NH; or -CH,-OH,

This is the replacement sheet
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sections. The new active conpounds can be converted in a known manner into
the customary 20 formul ati ons, such as tablets, coated tablets, pills,

. ¢granul es, aerosols, syrups,  emulsions, ,suspensions and sol utions, using

- inert, non-tox pharnaceutlcally SU|€abIe exci pients or solvents In this
-cont ext, themWL§F§6@G¥lcally active conpound should in each case be present
I'n a concentration of about 0.5 to 90% by wei ght of the total m xture, i.e.
-in anounts which are sufficient in order to achieve the dosage range

i ndi cat ed. 28urprisingly causerd sexer dnhibitien of thepaeliferation;of smepth musclegells;andndi ng
t he active c QgtaWettﬂ' &gllﬂgﬁt&n@&d&q& kpients, if appropriate using

enmul sifiers a I Spersants, optionally bei ng pOSSIb|e e.g. if water
is used as a dlluent to use organlc sol vents as

The phenylcyclohexylcarboxamides can also be present according to the invention in
S the form of their salts. In general, salts with organic or inorganic bases or acids may
be mentioned here. | -

In the context of the present invention, physiologically aweptable salts are preferred.
Physiologically acceptable salts of the compounds according to the invention can be
salts of the substances according to the invention with mineral acids, carboxyhc acids -

10 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, benzehcsulphonic acid,

' naphthalencdtsulphomc acid, acetic acid, propionic acid, lactic acid, tartaric ac|d, citric
acid, fumaric acid, maleic acid or benzoic acid.

15  Physiologically aéceptable 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, for example, sodium, potassium, magnesium or calcium salts, and also
- ammonium salts which are derived from ammonia, or organic amines. such as, for .
example, ethylamine. di- o triethylamine, di- or triethanolamine, dicyclohexylamine,
20 dimethylaminoethanol, arginine, lysine, ethylenediamine or 2-phenylethylamine.

~ The compounds can be used according to the invention in stereoisomeric forms which
cither behave as image and mirror image (cnantiomers), or which do not behave as
image and mirror image (diastereomers). The invention relates both to the enantiomers
or diastereomers and their respective mixtures. Just like the diastereomers, the racemic
25  forms can be separated into the stereoisomerically uniform constituents in a known
manner.

The use is preferred of compounds of the general fonnulé._(l),

ThlS is the replacemem sh.tt
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auxiliary solvents. Adm ni-stration is carried out in a customary manner,
preferably orally or parenterally, 14 in particular perlingually or

d ntravenously. In the case of parent erah adm ni stration, solutions of the

~active conpound can be enpl oyed using sditable liquid excipient materials.

In general. ifn whie proven advant ageous in the case of intravenous
admnistration to
D repménts the -CH group or a nitrogen atom,

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

5 R?  represents straight-chain or branched alkoxycarbonyl having up to 4 carbon
atoms, or a radical of the formula -CO-NH, or -CH,-OH.

and their salts,

in the c_:qntrol of restenosis.

The use is particularly preferred of compounds of the gemml formula (1),
10  in which

D repmentsthe'-Cngéupqranitrogmatom'

R" represents phenyl, cyclopropyl, ethyl or iso-propyl,

R? reprsents straight-chain or branched alkoxycarbonyl having up to 4 carbon
atomns, or a radical of the formula -CO-NH, or -CH,-OH,

15 and their salts,

in the control of restenosis.

The invention additionally relates to new compounds of the general formula ()] havmg
the substituent meamngs mdmted in the following table:

This is the replacement sheet
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5 adm ni ster anounts of about 0.001 to 20 ng/kg, preferably about 0.01 to
5 ngy/ kg, of body weight to achieve effective results, and in the case of
oral administration the dose is about 0.01 to 50 ng/kg, preferably |I to 10
nmg/ kg, of body weight. In spite of this, it may optionally bé necessary to
depart fromthe amounts nentioned, nanelg depending on the body wei ght and
the type of admnistration route, on 10 i ndi vi dual behavi our towards the
medi canment, the manner of its f n and the tine.or interval at which
adm ni stration takes place. Thup, i e cases it nmay be adequate to
manage with | ess than the abgw m ni mrum anount, while in other
cases the upper limt nentioned ‘De exceeded. In the case of the
admi ni stration of |arger amounts,cwt may be advisable to divide these into
sever al '

Y]

Q<
\
O
(@]
4
m
]
s
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15 i ndi vi dual doses. over the course of the day. @ 15 Solvents A =

di chl or onet hane: net hanol acetic acid 9:1:0.1 B = di chl or onet hane:
s et hanol : ammoni a . 9:1:0.1 C = dichloronethane: nethanol
95:5 5 Starting conpounds 5
R' - D B R | Isomer | “
> CH -CH,-OH dia A, S "
>— CH | «CHOH ~  |diaB.S
“ -CH(CH,), N -CH,-OH dia A. S
5 || -CH(CHy), N -CH,-OH diaB. S
u -CH(CHy), CH -CH,-OH dia A. S
CH(CH,, . |CH -CH,-OH diaB, S
-C,H, N -CH,-OH dia A, S
-CH, "IN -CH,-OH | diaB.S
10| CH CH - | -cH0H dia A. S
“ C,H, | cH . CHOH  |diaB,S
CH, CH | -CH,-OH diaA. S
-CeHs - | CH -CH,-OH dia B, S
|| -CH(CH,), CH | -COCH, . | dia
15 | -CH(CH,), CH -CO-NH, dia A
-CH(CH,), CcH -CO-NH, |diaB ﬂ
>— CH ~ |-coNm, dia n
D_ .CH -CO-NH, dia B “
CH(CH), [N CONH,  |diaa l
20
iI

25 The compounds of the general formula (I) are prepared by hydrolysmg compounds of
) the general formula (i)

- This is the replacement sheet

Date: 23 JuL ]9%..



Exanpl e | 2-1sopropyl -benzi m dazole [err] 6.54 g (60 nmmol) of -

2, 3-di am nopyridine, 5.6 g (60 mmvl) of isobutyric acid and 45 nml of

;pol yphosphoric acid are conbi ned and heated at 130[err]C for 6 1/2 h. After
6.5 10 h, the mxture is added to 0.4 | of ice water, brought to pH 7
usi ng -solid NaOH, Na2CO3 is added until the evolution of- gas is conplete

and the mxture is extracted three ti with ethyl acetate. The conbi ned
organi ¢ phases are dried over err] and concentrated. Yield:
8.45 g (87% of theory) | J _ :

R'rllo

CH,

9
‘ co—-R?

in which
R ond D have the meaning indicated,
and
® represens straight.chain or branched CrCoalkony,
5 and reacting the acids, if appropriate with prior activation, i inert solvents, if

appropriate in the presence of a base and/or of a dehydrating agent, with phenylglycme
denvatwa of the genieral formula {Im

[¢11))

in which
R*  has the meaning indicated,

10 _and if RYR? = -CO-NH,, if appropriate, starting from the oonmpondmg esters, carrymg
out a reaction with ammenia in alcohols

Fhis 15 ihe reptacement shegt



15
tert-Butyl

Rerr]= 0.36 (CHerr]dJ[err]/ MeOH = 9:1) Exanple I

.trans-2-[4-(2-isopropyl benzi ni dazol yl - 1H net hyl ) phenyl ] - cycl ohexane-

1- car boxyl at e. 16 [err] 0.75 g of Nal; (25 mmol 80% strength) is suspénded

.in 50 mM of DMF, cooled to

The process according to the invention can be illustrated by way of example by the
following reaction scheme: | ' |

—~ )~ 10
Ceoeew, ‘ co

- "znf'\/"" o n,u)'\co,cn,

Suitable solvents for the process are customary orgamc solvents which do not change
under the reaction conditions. These preferably include ethers such as diethyl ether,
5  dioxane, tetrahydrofuran, giycol dimethyl ether, or hydrocarbons such as benzene, o

the repig : :
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“-10[err]C and treated dropwise at a maxi nrumof O[err]C with a solution of
4.03 g (25 mml) of 2-isopropyl benzim dazole in 60 -m of DWMF. After
,stirring for 15 mn, a solution of tert-butyl

trans- 2- ( p- br ononet hyl phenyl ) - cyl ohexar)ee-l -carboxylate in 110 m of DW 5
is added at a maximumof O[err]C. After stirring at RT for 2.5 h, the

mxture is triolers Xylend; hesang cysiohexane epetrolenm fiastiensnen hatogeholiydrocasisindue is
partitioned i t.her CW&EHI‘I&HEe lé}éth&gf tré.cﬁ ed. a further two
times, the co%gtl?n%ddﬁ)rganl C phase 1s drie ?\ger ._Ha%ért'riai'gqgﬁﬁﬁoegwgm& C
concent r at ed, trichidroetilepe oriddorobenzene: of ethyll anetatsi, tnethy lapsine, GOridifg/divbethyi3: 7) .
. i : : 0 =
10, Ve oRiod L el it R e s, 6] S be | M
5  nitromethane. It is also possible to use mixtures of the solvents mentioned.
Di_chloromethane and tetrahydrofuran are preferred.

Bases e:hployed for the process acomﬂing to the invention can in general be inorganic

or organic bases. These preferably include alkali metal hydroxides such as. for

example, sodium hydroxide or potassium hydroxide, alkaline earth metal hydroxides

10  such as, for example, barium hydroxide, alkali metal carbonates, such as sodium

" carbonate, potassium carbonate or caesium carbonate, alkaline earth metal carbonates

such as. calcium carbonate, or alkali metal or alkaliné earth metal alkoxides such as

~ sodium or potassium methoxide, sodium or potassium ethoxide or potassium tert-
butoxide, or organic amines (trialkyl(C,-Coamines) such as triethylamine, or

15  heterocycles such as |.4-diazabicyclof2.2.2]octane (DABCO), 1.8-

diambicyclo[SA.O]undec—?—ene (DBL), pjridinc, diaminopyridine, methylpiperidine or.
morpholine. [t is also possible as bases to employ alkali metals such as sodium or their

hydrides such as sodium hydride. Preferred bases are sodium hydride, ‘potassium

carbonate. triethylamine, pyridine and potassium tert-butoxide.

20  In general, the base is'.empIOye_d in an amount from 0.05 mol to 10 mol,.iareferably
from 1 mol to 2 mol relative to 1 mol of the compound of the formula (III).

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.

The process according to the invention is in general carried out at normal pressure.
25  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). S .

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

_ Thi's. is the replacement sheet
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" Exanple III

trans-2-[4-(2-1sopropyl benzi m dazol yl - 1H net hyl ) - phenyl ] - cycl ohexanecar boxy

. lic acid 17 [err] 2.91 g (6.7 mmol) of the conpound from Exanple Il are
stirred at RT for 2.5 h with 9 m of tr§fluoroacetic acid in 9 m of

CH err]Cl[err]. After concentration, the residue is taken up in ether twce

and the sol withothidnyl cmmmmmmmhmn&hphmmmmwwﬂw n
- tribromide or oxalyl chloride or methanesulphonyi chioride.

Suitable bases for thls in addition to the abovementioned bases are prefemblv
tnethylannne and/or dxmethylammopyndme, DBU or DABCO.

5  The base is employed in an amount ﬁ'om 0.5 mol to 10 mol, preferably from | mol to
5 mol, relative to 1 mol of the compounds of the general formula (III).

The acid-binding agents employed for the amidation can be alkali metal or alkaline
earth metal carbonates such as sodium carbionate, potassium carbonate, alkali metal or
~ alkaline earth metal hydroxides such as, for example, sodium or potassium hydroxide,
10 or organic bases such as pyridine, triethylamine, N-methylpiperidine, or bicyclic
amidines such as | 5-dxazab|cyclo[4 3.0]non-5-ene (DBN) or 1,5-
diazabicyclo[5.4.0Jundec-7-ene (DBU) Triethylamine is preferred.

Suitable -dehydmting reagents are carbodiimides such as, for example,
diisopropylcarbodiimide, dicyclohexylcarbodiimide or N-(3-dimethylaminopropyl)-N'-

{5 ethylcarbodiimide hydrochloride, or carbonyl compounds such as carbonyldiimidazole
or 1,2-oxazolium compounds such as 2-ethyl-5-phenyl-1,2-oxazolium-3-sulphonate or
propanephosphonic anhydride or isobutyl chloroformate or benzotriazolyloxy-tris- .
(dimethylamino)phosphonium hexafluorophosphate or diphenyl phosphoramidate or
methanesulphony! chioride. if appropriate in the presence of bases such as triethylamine

20  or N-ethylmorpholine or N-methylpiperidine or dxcyclohexylcarbodnnude and N-

' hydroxysuccinimide.

The acid-binding agents and dehydrating reagents are in general employed in an
amount from 0.5 to 3 mol. preferably from 1 to 1.5 mol, relative to 1 mol of the
corrspondmg wboxyhc acids.

25  The conversion to the corrspondmg phenylglycinamidoamides (R¥R? = -CONH,) is
carried out usmg alcoholic ammonia, preferably ammonia-saturated alcohols, such as,
for example, methanql or ethanol, preferably methanol, at room temperature.

' fhis i the reptacement sheet
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‘et her/ H20 (pH 10), the aqueous phase is rendered acidic and extracted a
further three 5 tinmes, and the conbi ned organi c phases are shaken tw ce
Wth Herr]ONHerr]d, twice with H20, once with Herr]Q NaHCO err] and
once with Herr]ONHerr]d, then driedl(bver Na[err] SO err] and

concentrated,,Yield: .2 (86% of "theory) err]= 0.45 _ _
(CH err] C [ erhf WW:O&%*E ggwﬂ? &r(ﬁﬁ 6% Eﬁfmapé%b&and did
Exanpl e 2 trwo&rgl}n&ﬁ&sglcl opropyl - benzi m dazo- 1Hyl - net hyl ] phenyl
}-cycl ohexane- 1-carboxylic acid N-[(S)-phenyl glycinol]am de :
- The compounds of the general formula (II) are new or can be prepared by reaction of
compounds of the formula (IV)

A\ . W

S in which

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

and
R*  has the meaning indicated above,

10 with compounds of the general formula (V)
. | X
's)'\ D/ - WM

| in which
R' and D have the meanings indicated,

in the solvents indicated above, if appropriate in the presence of the abovementioned
bases. : - - |

15 The cbmpounds of the general formula (I) suq'risingly show an uhfomeeable, useful

This is the replacement shest
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18 0.39 g (1

mol ) of

trans- 2-{4-[ (2-cycl opropyl - benzi ni dazo- 1Hyl ) - met hyl ] phenyl } -

scycl ohexane-1-carboxylic acid is added to a solution of 0.14 g (1 mmol) of
L- phenylglycinol in 10 ml of CHerr]C[err], and the mxture is cooled to
-10[err]C, treated with 0.23. g (1.2 1;

spectran rof phianmatolegital aawnpodi | m de hydrochl ori de 5 and 0.3 nm
of triethylam ne and stirred overnight at roomtenperature. For working up,
- and shaken once each with a saturated

N- ( 3- di net hyl

it is treated with CHerr]CJ[err],

of

aqueous sol ut TRéy ifthibit the proliferation of smooth muscle cells and can therefore be employed for

the treatment of restenosis.

~ The new substances can moreover be employed for the treatment of arteriosclerosis.

10

15

To determine the antiproliferative action of the compounds, smooth muscle cells are

used which are obtamed from the aortas of pigs by the media explant technique
{R. Ross, J. Cell Biol. 50, 172, 1971]. The celis are inoculated into suitable culture

~ dishes, as a rule 96-hole plates, and. cultured at 37°C in 5% CO, for 2 - 3 days in

medium 199 containing 7.5% FCS and 7.5% NCS, 2 mM L-glutamine and 15 mM
HEPES, pH 7.4. Thecellsaremensyndu'ommdbysetmn\mmdrawal for 2 - 3 days
and then stimulated to growth using serum or other factors. Test compounds are added
simultaneously. After 16 - 20 hours, *H-thymidine is added and after a further 4 hours
the incorporation of this substance into the TCA-precipitable DNA of the cells is

 determined. To determine the ICy values, the active compound concentration is

calculated which, on sequential dilution of.the active compound, causes half-maximal
inhibition of the thymidine incorporation produced by 10% FCS. '

Table A

This is the replacément sheet
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'NH[err]CI, NaHCJ err] and (after additional shaking with H20) Nad . After

drying over NaJ[err]SOerr], the mxture is concentrated and the product is

s chromat ogr aphed (silica gel 60, CHerr]C[err] / MeOH = 20:1). 10 Yi el d:

0.169(0 32 mol / Rerr] = 0.60 (B) digA(Exarrple 1) 0.18 g (0.36 mml /
o]

R err] 0.50 (B) d|a B (Exarrple 2) The rrpounds shown I n TabIe 1 are
prepared i N Hivesdtipeas i 6 s i - .

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

S  expression in smooth muscle cell repotter lines. me"reporter used in this connection is
 luciferase, whose expreSsion is controlled by means of the human c-fos promoter. The
c-fos promoter/luciférase 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 cuitured at 37°C in 5% CO, for 1-2 days in serum-
10 - containing medium (D-MEM containing 10% FCS. 2 mM L-glutamine and 15 mM
 HEPES, pH 7.4). To suppress the c-fos promoter activity to basal values, the cells are
arrested by serum withdrawal for 24 hours. 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 émployed for the

15  luciferase detennination.' The IC,, values are calculated from the active compound
concentration which, on seqﬁential' dilution of the active compound, causes the half-

maximal inhibition of the luciferase activity produced by the particular stimulus.

20 The in vivo investigations of the inhibition of vascalar smooth muscle cell proliferation
in the alr-perﬁlsed rat carotid model were carried out by the slightly modlt' ed method
of Fishman et al. (Lab. Invest. 32, 339-351, 1975); the operation on the animals was
carried out under Nembutal® anaesthesia. The right common carotid artery is exposed'
and clamped off using two vascular clamps at a caudal to cranial distance of about 1.5

25 om Acannulaxsmsenedatmectamalendofﬂusvascularsegmcntandmecaudal
end is perforated by pnckmg with a needle. After rinsing with physiological saline
solution, a stream 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

30  operation. and the previously air-p&ﬁsed and, as a control, the compoﬁding |

This is the replacement shest
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19 Table 1: [err] Ex No. D | somer

- Rerr](LM 3 -CH(CH err])[err] N dia A
0.73 (B) 4 ~ -CH(CHerr])[err] N dia B
0.60 (B) 5 5 -CH(CH err %[err] CH dia A
0.53 (B) 6 -CI-l(CI—l[err])[err}’l dia B
0.41 (B) 7 contralateral carqtidesegneqts are]removed. N dia A
8' 22 E gg | 8 The adxmmstratlonc%ﬁf\é bl sGbstdnces (p.o, V.. i.p. |\§.c.) was beeun two da9§ Betbte

the operation, and the treatment was then carried out over the entire experimental
period (duration of treatment in total: 10 days).

S The determination of the air-induced smooth muscle cell proliferation was carried out
by means of the DNA content of the carotid segrnents according to Helms et al. (DNA
43, 39-49, 1985). To do this, the pieces of vessel are digested enzymatically 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 -
.10 i finally indicated in pg of DNA per mm of carotid. |

To determine the antiproliferative action of the-compounds according to the invention,
a balloon catheter is inserted into the carotid artery in 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
15  proliferation, which produces stenoses. The extent of the vessel constriction in the
animals is determined after about 2 weeks by histological working up of the blood
vessels by measuring the .surface area of the proliferation tissue on vessel cross-
sections. -

~ The new active compouhds can be converted in a known manner into the customary
20  formulations, such as tablets, coated tablets, pills, granules, aerosols, syrups, emulsions,
suspensions and solutions, using inert, nm-toxi_é, phartnaceutically suitable excipients
or solvents. In this context. the therapeutically active compound should in each case be
present in a concentration of about 0.5 to 90% by weight of the total mixture, i.e. in
amounts which are sufficient in order to achieve the dosage range indicated. |

25  The formulations are prepared, for .example; by exter_iding the active compounds with
solvents and/or excipients, if appropriate using emulsifiers and/or dispersants, it

. optionally being possible, e.g. if water is used as a diluent, to use organic solvents as
auxiliary solvents : '

Admin'istratio'n-is carried out in a customary manner, prefembly orally or parenterally,

This is the replacement sheet



"9 .-Cerr]Herr] CH dia A 0.70 (B)

10 10 _ -Cerr]Herr] CH dia B
,0.60 (B) 11 | -Clerr]Herr] - CH dia A
0.77 (© 12 -Cerr]Herr] cH dia B

0.40 (C) Exanple 13 trans-2-[4-(2-1 sopr&gyl benzi m dazol yl -
1H net hyl )thHﬂa]ﬁcﬁléFb&]ﬂﬁéﬁW'or%vetﬂouﬂw bonyl (phenyl gl yci ne net hyl

ester)am de
In the case of parenteral administration, solutions of the active compound can be
employed using suitable liquid excipicnt materials.

" In general. it has proven advantageous in the case of intravenous administration to
5  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 mg/kg, of body weight.

In spite of this, it may optionally be ne_cessaxy to depart from the amounts mentioned, |
namely 'depending' on the body weight and the type of administration route, on
10 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
adequate to manage with less than the abovementioned minimum amount, while in
other cases the upper limit mentioned must be exceeded. In the case of the
~ administration of larger amounts, it may be advisable to divide these into several
15 individual doses over the course of the day. |

~ This is the replacement sheet
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20 [err] 0.55 g (1.46-mmol) of the conpound from Exanple Il is dissolved
at -30C under argon, treated with 0.81 m (5.82 nmmol) of triethylam ne and
0.12 M (1.6 mmol) of mesyl chloride in 12 mMl of DWF and stirred for 1 h. A
solution of 035 g (1.7 nmmol) of phenyl gI)éci ne nethyl ester, 0.18 g (1.46

- mol ) of N, N-di met hyl am nopyri di ne and % 0.24 m (1.72 mol) of
~triethylam ne&%ﬁﬁol ved in 10 M of DW, is then added dropw se and the

m xture i s broug to RT with stirring overnight. It is then treated with
Herr]O and extracted three times with ethyl acetate. The conbi ned organic

‘phases are'driAeg O}fﬁflllohﬁx[xe?ﬂaﬁl:?‘ﬂeﬁfaﬁél :ade&icc&li‘u:entratgqto_ﬁnd the product is

chromat ographed on silTica _
B= dichloromethane : methanol : ammonia -9:1:0.1

C= dichloromethane : methanol ' 95:5
5 Stating compounds
Example |

2-!sopmpyl-bmziﬁ1idazole
: N - '
bte
| /
. o -

6.54 g (60 mmol) of 2,3-diaminopyridine, 5.6 g (60 mmol) of isobutyric acid and
45 ml of polyphosphoric acid are combined and heated at 130°C for 6 1/2 h. After 6.5 -
10 h, the mixture is added to 0.4 | of ice water, brought to pH 7 using solid NaOH.
Na,CO, is added until the evolution of gas is complete and the mixture is extracted
three times with ethyt acetate. The combined organic phases are dried over Na,SO, and
concentrated. ' ' '

Yield: 845 g (87% of theory)
5 Ry = 0.36 (CH,CI, / MeOH = 9:1)

- Example Il

 tert-Butyl  trans-2-[4-(2-isopropylbenzimidazolyl-1H-methyl)phenyl]-cyclohexane-
1-carboxylate ' . '

This is the replacement shott
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‘gel 60 (CHerr]C[err] / MeOH = 20:1). 10 Yield: 0.37 g (48% of
theory) Rerr] = 0.51 (CHerr]dJ[err] / MeOH = 95:5) Exanple 14 and Exanpl e
;15 trans-2-[4-(2-1sopropyl benzi m dazol yl - 1H net hyl ) phenyl ] cycl ohexane-

1- car bonyl (phenyl gl yci nam do) am de 21 :

16

~1D.

O CO,tBu

0.75 g of NaH (25 mmol, 80% strength) is suspended in 50 ml of DMF, cooled to
-10°C and treated dropwise at a maximum of 0°C with a solution of 4.03 g (25 mmol)

of 2-isopropylbenzimidazole in 60 mi of DMF. After stirring for 15 min, a solution of
tert-buityl trans-2-(p-bromomethylphenyl)-cyclohexane-1 carboxylate in 110 ml of DMF

5  is added at a maximum of 0°C. After stirring at RT for 2.5 h, the mixture is treated
" with 25 'ml of 1 N HOAc and concentrated. The residue is partitioned in ether/water,
the aqueous phase is extracted a further two times, the combined organic phase is dried

over Na,SO, and concentrated, and the product is purified on silica gel 60 (PE/EA =

3:7. : :
10 Yield: 2.91 g (28% of theory)
- R¢=0.73 (CH,Cl, / MeOH = 9:1)
Exampie Ill

trans-Z-[4-(2-lsopropylbenzimidazolyl—lH-methyl)-phmyl}-cyclolwxanecarboxyiic acid

This j l .
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[err] 0.33 g (0.64 mml) of the conpound from Exanple 13 is dissolved in 1
m of MeOH and stirred at RT for 5 days with 4 m of NH err]-saturated
iMeOH. The precipitate is then separated off and the solution is
concentrated. The residue is purified on S|I|ca gel 60 (CHerr]dJ[err] /
MeOH / NH err] = 100:5:0.3). 5 Yield: Hl ng (19% of theory) of dia A
Rlerr] = 0.36 (CHerr]dJ[err]/MOH=9: 1) Exanple 14 35 ng (11% of theory)

of dia B Rlerr] = 0.32 (CHerr C[en ks 0 9:1) Exanple 15 The -
ya.L{dl

conpounds shown in Table 2 are pre al ogy to ‘the procedure of

Exanpl es 14 and 15:
L o

2.91 g (6.7 mmol) of the compound from Example II are stirred at RT for 2.5 h with
9 ml of trifluoroacetic acid in 9 mi of CH,Cl,. After concentration, the residue is taken
up in ether twice and thie solution is concentrated again. The residue is partitioned in
 ethes/H,0 (pH 10), the aqueous phase is rendered acidic and extracted a further three
5 times, and the combined organic phases are shaken twice with H,O/NH,CI, twice with
'H,0, once with H,0/NaHCO; and ance with HZO/NH.CI, then dried over Na,SO, and
concentrated.

Yield: 2.2 g (86% of theory)
* Re=045 (CH,Cl, / MeOH = 9:1)

10 Prepamtion Examples
Examgple 1 and Example 2

trens-z- {4_-[(2-Cyclopropyl-benzimida'zo-lH-yl-mcthyl]phen)'vl}-cycloh_exane-
|-carboxylic acid N-[(S)-phenylglycinoljamide |
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‘22 Table 2: N [err] Ex. No. Rl err] D | somer
Rf (LM 16 ~CH di a 0.50 (A
17 CH - dia B _ 0. 43(B)

0.39 g (I mmol) of trans-2-{4-[(2—cyclopropyl-ben;imidézn—lH-yl)-methyl]phenyl}-
cyclohexane-1-carboxylic acid is added to a solution of 0.14 g (1 mmol) of L-
phenylglycinol in 10 mi of CH,Cl,, and the mixture is cooled to -10°C, treated with
© 0.23.g (1.2 mmol) of N'~(3-dimethylaminopropyt)-N-ethylcarbodiimide hydrochloride
5  and 0.3 ml of triethylamine and stirred overnight at room temperature. For working up,
it is treated with CH,Cl,, and shaken once each with a saturated aqueous solution of
NH,CI, NaHCO, and (after additional shaking with H,0) NaCl. After drying over
~ Na,SO,, the mixture is concentrated and the product is dvomatographed (silica gel 60,
- CH,Cl,/ MeOH = 20 1).

10 Yield: 0.16g (0.32 mmol / R, = 0.60 (B) dia A (Example 1)
0.18 g (0.36 mmol / R, = 0.50 (B) dia B (Example 2)

- The compt)undé shown in Table 1 are prepared in analogy to the procedure of
Examples | and 2: '

This is the replacement sheet
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.39
.35
.51

42
38
85

18

(B) 19
(B) 20
(B) 21
(B) 22
(B) 10 Tabié3:

(B)

1S

-CH(CH err])[e
-CH(CH err]
-Clerr]H er
-Cerr]Herr]
-Cerr]Herr]

23

rr]
Y[err]
r]

19

-Clerr]Herr].

dia A
N dia B
. N di a
CH dia A
CH - dia B
CH .

|| 3 -CH(CH,), dia A 0.73 (B)

“ 4 | CH(CH,), dia B 1060 (B)

“ 5 CH(CHy), | CH diaA 0.53 (B)

“_6_ | -cHecry, | cn dia B 041 (B) ]‘
7 | CHs diaA 0.56 (B) . “
8§ |-CHs N dia B 0.44 (B)

9 | -CH cH daA 0.70 (B)
“’10 CH, | cH daB 0.60 (B)
| IEY R T

dia B 0w ©

trans-2-[4-(2-1sopropylbenzimidazolyl-1H-methyl)phenyl]-cyclohexane-

- l-carbonyl(phenylglycine methyl ester)amide
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™

"o 93 JUL 1%

di a



Patent C ains 1. Compounds of the general fornula (1') [err] Selected from

- D | somer - CH(CH3) 2

. - CO NH2 dia A -CH(CH3) 2 CH ~ -CO NH2
dia B [err]. CH -+ -CO NH2 dia CH
- CO- NH2 dia B -CH(CH3) 2 2I(\)I - CO- NH2

. dia A

s

0.55 g (1.46 mmol) of the compound from Example III is dissolved at -30°C under
argon, treated with 0.81 mi (5.82 mmol) of triethylamine and 0.12 mi (1.6 mmof) of
mesy| chioride in 12 ml of DMF and stirred for 1 h. A solution of 0.35 g (1.7 mmol)
 of phenylglycine methyl ester, 0.18 g (1.46 mmol) of N,N-dimethylaminopyridine and
S 024 mi (1.72 mmol) of triethylamine, dissolved in 10 mi of DMF, is then added
dropwise and the mixture is brought to RT with stirring ovemight. It is then treated
with H,0 and extracted three times with ethyl acetate. The combined organic phases
are dried over Na,SO, and concentrated, and the product is chromatogtaphed on sxlxca
gel 60 (CHICl, / MeOH = 20:1).

10 Yield: 0.37 g (43% of theory)
- ' R;=0.51 (CH,Cl, / MeOH = 95: 5)

trans-2-{4-(2-Isopropylbenzimidazolyl- IH—methyl)phenyl]cyclohexane-
l-earbonyl(phmylglycmanudo)anudc
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T -CH(CHerr])[err] N - CO- NH2 dia B

- -Cerr]Herr] N - CO- NH2 dia -Cerr]Herr]
; CH - CO- NH2 dia A-Cerr]Herr] CH :
- CO- NH2 dia B-(err]Herr] CH -CO NH err]
dia and their salts. 2. Process for t%‘nﬁ preparation of conpounds
-according to daim1l, characterized in at corrpounds of the general

formula (I11)
N

@

CO—NH CONH,

0.33 g (0.64 mmol) of the compound from Example 13 is dissolved in 1 ml of MeOH
andstlmedatRTforSchysmdelofNH,-sannﬁedMeOl-Lmeprempntntelsthm
separated off and the solution is concentrated. The residue is purified on silica gel 60
(CH,Cl, / MeOH / NH; = 100:5: 0.3)..

5 Yield: _ |
61 mg (19% of theory) of dia A R, = 0.36 (CH,Cl/MeOH=9:1) Example 14
35 mg (11% of theory) of dia B R, =032 (CHZCVMeOH=9: 1) Example 15

The compounds shown in Table 2 are prepared in analogy to the procedm'c of
Examples 14 and 15:

" This is the replacement shest
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24 [err] in which ' Rlerr] and D have the neaning indicated, and R err]
represents straight-chain or branched (ferr]-Clerr]-al koxy, 5 are
; hydrolysed and the acids are reacted, if appropriate with prior activation,
in inert solvents, if appropriate in the presence of a base and/or of a -
- dehydrating agent, w th phenylglycine gerivatives of the general formula
(H) Table 2: | . B |

. (trans)

| Rf (LM)

16 _<]’ Tea dia 1050 (A)

17 _4 CH dia B -1 043 (B)

5 18 -CH(CH,), N | | ldia A | 039 (B)
19 CHCH,), [N .| diaB 10.35 (B)

dia 1 0.51 (B).

daA 042 (B)

dia B | 0.38 (B)

10 0.85 (B)

This is the replacement sheet
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Terr] in which Rerr] has the meani ng indicated, 10 and | f

Rlerr]/Rlerr] = -CONHerr], if appropriate, star,x_l_ng__f_r_om—t—he'——’—‘—
.correspondi ng esters, a reaction’is carried out with ohol s.
25 . 3. Use of the corrpounds accordi ng to claim1l ‘mﬁmﬁﬂm “ﬂ“

l ~ Use of phenylcyclohexyicarboxamides of the general formula (1)

N | ~N
o1 )l\ 4
R N (»]

. CCHS. |

in which
D represents the -CH group or a nitrogen atom,

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

R représeﬂts straight-chain or branched alkoxycarbonyl having up to 5
carbon atoms, or a radical of the formula -CO-NH, or -CH,-OH,

and their salts,
10 | ._ for the productlon of medicaments for the treatment of restenosis.
2. Use of phenylcyclohexylcarboxamides of the fo-rr.nul_a 0 accordi'ng to Claim 1,'
.i.n whicii |

D represents the -CH group or a nitrogen atorh,

Sheet Has Been Reﬂlaced

This Is the replacement shest

M ER T



" production of medicanents for the inhibiti on_oi—{—hmon of snooth
nmuscl e cells. 4. Use of the conpounds accor “mﬁ r the

. production of nedicanents for the treatnent of mgum““ﬁ : Use
of the conpounds according to claim 1 Pl t he cti oh of madl carrents for
the treatnment of restenosis. 6. A phar maceuti cal conposition, conprising

the conpound accoldi ngrepreseritsphenyl, ¢yeipprdpyt, cyélopensd, cyddﬁcymetrﬁgiﬂch&he *
exci pient. or branched alky! having up to 4 carbon atoms,

R  represents straigl1t-chain or branched alkoxycarbonyl having ﬁp to 4
carbon atoms, or a radical of the formula -CO-NH, or -CH,-OH.

5 and their salts.
for the production of medicamems for the treatment of restenosis.
3. Useof phmylcyciohacylga:boxénﬂds of the formula (1 according to Claimm 1.
in which |
D represents the -CH group or a nitrogen atom,
10 RU _repréems' phenyl t;yclopmpyl,' ethyl or iso-propyl,

R®  represents straight-chain or branched-all_coxycarbonyl having up to 4
 carbon atoms, or a radical of the formula -CO-NH, or -CH,-OH,

and their salts.
.for the production of medicaments for the treatment of restenosis.
15 4.  Phenylcyclohexylcarboxamides ot'the formula (1) aocording to Claim 1,

in which the substituents R' R*and D have the meamng indicated in the

follomng
illsiiifltliiilfilin i{efliced

This is the replacement shegt
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T 7. Medi caments according to Claim6 for the treat ment of rest Si s.
Process for the production of nedi canents accordi mﬂﬁ“ﬂ““ Eﬂi

, Characterized in that the phenyl cycl ohexyl carboxa dinto a
suitable adm nistration formif appropr2hte with tHe did of custorrary

~auxiliaries and exci pients. 26 [err] .
R D R ' | Isomer |
>— CH -CH,-OH dia A. S |
>— CH -CH,-OH dia B. S
-CH(CH,), N -CH,-OH dia A. S
5 || -cHCHy), N CH,-OH dia B, S
I -cH(CH,), - CH CH,OH ‘dia A. S #
-CH(CH,), CH -CH,-OH dia B. S
-C,H, N CH,-OH dia A, S
-C,H, N -CH,-OH dia B, S
10 | cH CH -CH,-OH dia A, S
B CH -CH,-OH dia B, S
CH; CH -CH,-OH diaA, S
CH,’ CH -CH,-OH dia B, S
| crecuy), CH COCH, | dia
5 “:cu(cn,)z CH CO-NH, | diaa
-CH(CH,), CH -CO-NH, dia B
D CH ~CO-NH, dia
>— | cH -CO-NH, dia B
-CH(CH,), N -CO-NH, dia A
20 || -CH(CH,), N -CO-NH, dia B
C.H, N -CO-NH, dia
C,H, CH CONH, dia A
" CH, CH “CO-NH, dia B
CH, CH -CO-NH, dia
25 and their salts,

5. Process for the preparation of phmylcyclohexylearboxanﬁ;is according to

Claim 4, characterized in that compounds of the general formula (1)

——

S

i
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“in which Rlerr] and D have the meani ng indicated, and Rl err] represents
straight-chain or branched Cferr]-C[err]-al koxy, 5: are hydrol ysed

;and the acids are reacted, if appropriate with prior i ' wmtwul\nert _
solvents, if appropriate in the presence of a base ar‘| “H“I““ at i ng
agent, wth phenylglycine derivatives of gtshe general "torwul & (M1 19 [err] in

which R err] has the neani ng indicate
N . ~N

O .
. ' ‘ Co—R®
in which

R and D bave the meaning indicated,
R®  represents straight-chain or branched C,-C,-alkoxy,
5 are hydrolysed ahd the acids are reacted, if appropriate with prior activétion. in

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

am
N SR
in which
R h;smmgmdicat@
10 and if'Rle.’ = -CO-NH, if appropriate, mg from the corresponding esters,

a reaction is carried out with ammoniacal alcohols.

6. Medicaments containing phmyléycloha&yléarboxanﬁds according to Claim 4.

is Sheet Has Been Reﬁaced - ~ This is the réplacement shest
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10 and if Rerr]/Rerr] =-CONHerr], Tk appropriate, -starting

fromthe corresponding ester, a reaction is carri i acal

,al cohols. 6. Medi canents cont ai ni ng phenyl cyclmﬂmwmm EHEW
according to C ai m 4. 27 7. Medi canent s accdor df nge 6 for the
treatment of restenosis. 8. - Process ppr the production of nedi carrents '

according to -Eyl c['BAB‘g e?%%? %%‘Hﬁeéj e{@éﬁn&n%fmtenosns

phenyl cycl ohe nverte

8. Process for the production of medicalnents"according to Claim 6 or 7.
characterized in that the phenylcyclohexylcarboxamides are converted into a.
suitable administration form. if appropriate with the aid of customary auxiliaries

5 and excipicnts. -

. e
———

__,'_/___

"ot T\‘i\ﬁ“‘“ B—
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%sujtable admini stration form if approprlate with the aid of customary

auxiliaries 5 and exci pi ents.
_ 28
‘Abstract

The phenylcyclohexylcarboxamides, some of which are known, are suitable as active

compounds in medicaments, in partlcular in medicaments for the treatment of
restenosis.

This is the repiadement _sht"lt
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B TClaim(s)  : paged 22 to paged 25

REPL:A.CEMENT SHEETS SG
O Description : paged ~... to paged .’..

23 ~ O Drawing(s) : paged .. to paged -
Patent Claims o _AbStr'aCt ‘ paged .7 to paged..T.
1. Compounds of the general formula (1)
@
Selected from
" R! D R? Isomer
| -cucHy, CH -CO-NH, dia A
-CH(CH,;), CH -CO-NH, dia B
>— CH -CO-NH, dia
D— CH -CO-NH, dia B
-CH(CH;, |N -CO-NH, dia A
-CH(CH,), N -CO-NH, dia B
"Csz N ‘CO‘NHZ dia
-C,H;, CH -CO-NH, dia A
'Csz CH : "CO"NHz dia B
‘C5H5 ) CH 'CO‘NH2 dia
and their salts.
2. Process for the preparation of compounds according to Claim 1, characterized

in that compounds of the general formula (II)

This is. the replacement sheet
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L]

O {m
‘ co—~R®
in which

R! and D have the meaning indicated,

-and

R} represents @Qﬁ{hﬁn or branched C,-C,-alkoxy,

are hydrolysed and the acids are reacted, if appropriate with prior activation, in

inert solvents, if appropriate in the presence of a base and/or of a dehydrating
agent, with phenylglvcine derivatives of the general formula (II)

(ur)
HN" R

. in which
R?  has the meaning indicated,

and if R¥/R? = -CO-NH,, if appropriate, starting from the corresponding esters,
a reaction is carried out with ammoniacal alcohols. ]

This is the replacement sheet
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7.
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AN 0 A i

25

Use of the compounds according to claim 1 for the
production of medicaments for the inhibition of the

prolliferation of smooth muscle cells.

Use of the compounds according to claim 1 for the
production of wmedicaments for the treatment of

arteriosclerosisg,

Use of the compounds according to claim 1 for the

production of medicaments for the treatment of restenosis.

A pharmaceutical composition, comprising the compound
according to claim 1 t‘o.gether with at least one suitable

axcipient.

Medicaments according to Claim 6 for the treatment of restenosis.

Process for the production of medicaments accoiding to Claim 6 or 7.
characterized in that the phenylcyclohexylcarboxamides are converted into a.
suitable administration form, if appropriate with the aid of customary auxiliaries

and excipients.
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