0050/ 48969 Novel am des with heterocyclic substituents, their

preparation and use - _Fhe present invention relates to novel am des
which are 5 inhibitors’ of enzynes, especially cysteine proteases such
as cal pai-n = | dependent cystei ne proteases) and its

| soenzynes and égﬁé%%élén’%” for exanple B and L. 10 Cal pains are

I ntracel lular proteol yti¢c_enzynmes fromthe . group of cysteine proteases
and are found i¥PYedy amidesg [witl, Reterocylic: | fupskitiente nc‘B&%ﬂs’é in

t he cal ci unpesparaticn i a8 weali Stinction bei ng nade bet ween cal pain
| or [err]-calpain, which is activated by [err]-nolar 15 concentrations of
calciumions, and calpain Il or m cal pain, which is activated by

m nol ar concentTia i prssent Divermt tomunreatsed Ro Johwrsbrgmidds whiddi eofem

1990, 22( 8) r22). Further. cal pain iSO%Qé me g e_now been

post ul at ed t%oo j(%?llé%fzgu’i‘? é’t%r aFS?y‘ﬁ?%[, RS X’Hopﬁ %é;é} er?rﬁrge@as,es

376(9), 523-9).such as calpain (= calcium dependant  cysteine
proteases) and its isoenzymes and cathepsins, for
example B and L.

10 Calpains are intracellular proteolytic enzymes from the
group of cysteine proteases and are found in many
cells. Calpains are activated by an increase 1in the
calcium concentration, a distinction being made between
calpain I or p-calpain, which is activated by up-molar

15 concentrations of calcium ions, and calpain II or
m-calpain, which is activated by m-molar concentrations
of calcium ions (P. Johnson, Int. J. Biochem. 1990,
22(8), 811-22). Further calpain isoenzymes have now
been postulated too (K. Suzuki et al., Biol. Chem.

20 Hoppe-Seyler, 1995, 376(9), 523-9).

It is suspected that calpains play an important part in
various physiological processes. These include
cleavages of regulatory proteins such as protein kinase

25 C, cytoskeletal proteins such as MAP 2 and spectrin,
muscle proteins, protein degradation in rheumatoid
arthritis, proteins in the activation of platelets,
neuropeptide metabolism, proteins in mitosis and others
which are 1listed in M.J. Barrett et al., Life Sci.

30 1991, 48, 1659-69 and K.K. Wang et al., Trends in
Pharmacol. Sci., 1994, 15, 412-9.

Elevated calpain levels have been measured in various
pathophysiological processes, for example: ischemia of
35 the heart (e.g. myocardial infarct), of the kidney or
of the central nervous system (e.g. stroke),
inflammations, muscular dystrophies, cataracts of the
eyes, injuries to the central mnervous system (e.g.
trauma), Alzheimer’s disease etc. ({see K.K. Wang,
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K. K. Wang, Accordingly, overactivation of calpains may also induce
pathophysiological processes.

It has therefore been postulated that inhibitors of
10 calpain enzymes may be useful for treating these
disorders. Various investigations have confirmed this.
Thus, Seung-Chyul Hong et al., Stroke 1994, 25(3),
663-9 and R.T. Bartus et al., Neurological Res. 1995,
17, 249-58 have shown a neuroprotective effect of
15 calpain inhibitors in acute neurodegenerative disorders
or ischemias 1like those occurring after a stroke.
Likewise, calpain inhibitors improved the recovery of
the memory deficits and neuromotor disturbances
occurring after experimental brain trauma (K.E. Saatman
20 et al. Proc. Natl. Acad. Sci. USA, 1996, 93, 3428-
3433). C.L. Edelstein et al., Proc. Natl. Acad. Sci.
USA, 1995, 92, 7662-6, found a protective effect of
calpain inhibitors on kidneys damaged by hypoxia.
Yoshida, Ken Ischi et al., Jap. Circ. J. 1995, 53(1),
25 40-8, were able to show beneficial effects of calpain
inhibitors after cardiac damage produced by ischemia or
reperfusion. Since the release of the f-AP4 protein is
inhibited by calpain inhibitors, a potential
therapeutic use for Alzheimer’s disease has been
30 proposed (J. Higaki et al., Neuron, 1995, 14, 651-59).
The release of interleukin-lo is likewise inhibited by
calpain inhibitors (N. Watanabe et al., Cytokine 1994,
6(6), 597-601). It has further been found that calpain
inhibitors have cytotoxic effects on tumor cells
35 (E. Shiba et al. 20th Meeting Int. Ass. Breast Cancer
Res., Sendai Jp, 1994, 25-28 Sept., Int. J. Oncol.
5 {(Suppl.), 1994, 381).
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unwanted side effects such as toxicity, and are
accordingly of limited use or unusable. The
irreversible inhibitors can be said to include, for
example, the epoxides E 64 (E.B. McGowan et al.,

15 Biochem. Biophys. Res. Commun. 1989, 158, 432-5), oO-
halo ketones (H. Angliker et al., J. Med. Chem. 1992,
35, 216-20) or disulfides (R. Matsueda et al., Chem.
Lett. 1990, 191-194).

20 Many known reversible inhibitors of cysteine proteases
such as calpain are peptide aldehydes, in particular
dipeptide and tripepide (sic] aldehydes such as, for
example, Z-Val-Phe-H (MDL 28170) (S. Mehdi, Tends [sic]
in Biol. Seci. 1991, 16, 150-3). Under physiological

25 conditions, peptide aldehydes have the disadvantage
that, owing to the high reactivity, they are often
unstable, may be rapidly metabolized and are prone to
nonspecific reactions which may cause toxic effects
(J.A. Fehrentz and B. Castro, Synthesis 1983, 676-78.

30 Jp 08183771 (CA 1996, 605307) and EP 520336 have
described aldehydes derived from 4-piperidinoylamides
[gsic] and 1l-carbonylpiperidino-4-ylamides [sic] as
calpain inhibitors. However, the aldehydes which are
claimed herein and are derived from amides of the

35 general structure I with hetercaromatic substituents
have not previously been described.

Peptide ketone derivatives are likewise inhibitors of

cysteine proteases, in particular calpains. Thus, for
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been descri bed In ature weve pr edom nan
ei t her activity (M.R. Angelastro et al., J. Med. Chem. 1990,
33, 11-13). Surprisingly, to date only ketone

derivatives in which, on the one hand, leaving groups
in the a position cause irreversible inhibition and, on

10 the other hand, the keto group is activated by a
carboxylic acid derivative have been found to be
effective inhibitors of calpain (see M.R. Angelastro et
al., see above; WO 92/11850; WO 92,12140; WO 94/00095
and WO 95/00535). However, only peptide derivatives of

15 these keto amides and keto esters have been described
as effective (Zhaozhao Li et al., J. Med. Chem. 1993,
36, 3472-80; S.L.. Harbenson et al., J. Med. Chem. 1994,
37, 2918-29 and see above M.R. Angelastro et al.}.

20 Ketobenzamides have already been described in the
literature. Thus, the keto ester PhCO-Abu-COOCH,CH; has
been described in WO 91/09801, WO 94/00095 and
92/11850. The analogous phenyl derivative
Ph-CONH-CH (CH,Ph) -CO-COCOOCH3: was, however, found to be

25 only a weak calpain inhibitor in M.R. Angelastro et
al., J. Med. Chem. 1990, 33, 11-13. This derivative is
also described in J.P. Burkhardt, Tetrahedron Lett.,
1988, 3433-36. The significance of the substituted
benzamides has, however, never been investigated to

30 date.

In a number of therapies, such as {[lacuna)] stroke, the
active ingredients are administered intravenously, for
example as infusion solution. To do this it is
35 necessary to have available substances, in this case
calpain inhibitors, which have adequate solubility in
water so that an infusion solution can be prepared.
Many of the described calpain inhibitors have, however,
the disadvantage that they have only low or no
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However, the aldedyddsedhichdattes and it would thus be novel.

Substituted non-peptide aldehydes, keto carboxylic
esters and keto amide derivatives were described in the

15 present invention. These compounds are novel and
surprisingly show the possibility of obtaining potent
non-peptide inhibitors of cysteine proteases, such as,
for example, calpain, by incorporating rigid structural
fragments. In addition, all the present compounds of

20 the general formula I have at least one aliphatic amine
radical and are thus able to bind {sic] salts with
acids. A large number of these substances are soluble
in water in a 0.5% strength solution at pH 0.4-5 and
thus the show the required profile for intravenous

25 administration as is necessary, for example, for stroke
therapy.

The present invention relates to amides of the general

(R, j\ R
R
R1 ,A\¥ N)W
l
g ,CH,)H 0

formula I
30

and their tautomeric and isomeric forms, possible
enantiomeric and diastereomeric forms, and possible
35 physiologically tolerated salts, in which the variables
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Peptr.de ketone derivatives are |ikew se inhibitors of cyst ei ne
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- 4 - exa%steq egt%erne derivatives V\/neG?e the keto group is

activated by an electron-attracting group such as CF3 are known to be

i nhi bitors of d&Vieh&hs dioddewdng RepRanNgs: case of cystei ne proteases,
derivatives with ketones 5 activated by CF3 or simlar groups have little

NS Uity (R foel gobigegt Ale o MBn O A0 o
on the one hand, |eawnbrpnghedys phenyh, t haghehy]l, pogainolytaupgridyl, _
activatod by . AR P o | R en T Sigee e
ef fective inhibitorsdhoxalydi.n tbéenvlR Pemzotisienylet benzofuranyl,
furanyl and indolyl, it being possible for the
rings also to be substituted by up to 3 R®
radicals, and
10
R? are hydrogen, C;-C¢-alkyl, branched or unbranched,
0-C1-Cs-alkyl, branched or unbranched,
C,-Ce-alkenyl, Cz-Cs~alkynyl, C1-Cg—alkyl-phenyl,
C,-Cg¢-alkenyl-phenyl, C;-Cg-alkynyl-phenyl, OH, C1,
15 F, Br, I, CFi3, NOz, NH,, CN, COOH, CO0O-C;-Cs-alkyl,
NHCO-C1-Cg-alkyl, NHCO-phenyl, CONHR?,
NHSO,-C;-Cs—-alkyl, NHSO;-phenyl, S0;-C;-Cs-alkyl and
SOs;-phenyl, and

20 R® can be NR'R® or a ring such as

—N + . —— R ¥ —N \ N—HR*

N ONTR, <:}’ : < 5 : TN P

QX IR, ~J3 (I
N '

\ @, !

RY), (R, ®),

is -C;-Cs-alkyl, branched or unbranched, which may
25 also carry a phenyl, pyridyl or naphthyl ring
which is in turn substituted by a maximum of two
R® radicals, and

R® is hydrogen, COORY and CO-Z in which Z is NR*?R®®
30 and
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is hydrogen, C;-Cs-alkyl, linear or branched, which
may be substituted by a phenyl ring which may
itself also be substituted by one or two R
radicals, and

is hydrogen, Ci3-Cs-alkyl, branched or unbranched,
which may also carry a substituent R*®, or phenyl,
pyridyl, pyrimidyl, pyridazyl, pyrazinyl, pyrazyl,
naphthyl, quinolyl, imidazolyl, which may also
carry one or two substituents R', and

can be hydrogen, C;-Cs-alkyl, branched or
unbranched, -0-C,-Cs-alkyl, OH, Cl, F, Br, I, CFs,
NO., NHz, CN, COOH, C00-C,-Cy-alkyl,
-NHCO-C;-Cs-alkyl, -NHCO-phenyl, -NHSO;-C;-Cz~alkyl,
~-NHSO;-phenyl, -50,-C;-Cs-alkyl and -SO,-phenyl

is hydrogen, C:-Ce¢-alkyl, linear or branched, and
which may be substituted by a phenyl ring which
may itself also be substituted by one or two R

radicals, and

is hydrogen, C;-Cs-alkyl, branched and unbranched,
and
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5 - solubility in water and thus are wunsuitable for

i ntravenous adm nistration. Active ingredients of this type can be

adm ni st ered o&ég ?h g gncillary substancgs_ i ntended to confer
solubility in 8 % F. R T. Bartus 5 et al. J. Cereb. Blood Fl ow Mt ab.
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pol yet hyl ene gtycol, often ve, si de Tt S, @@rm or are even

i nconpati bl e. ATQn- Pept’i de oA n i nl bitgf whitch | soluble in water

wi t hout ancillary substances would 10 thus be a great advantage. No such
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Substituted non-peptide Nal dehyde§, ‘wketo -carbyxylic esters and keto
am de derivatives were\deScri bed
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conmpounds are novel and surprisingly show the possibili Sylcc}f obt ai ni ng
pot ent non- peptide inhibitors of cysteine proteases, such as,

R is hydrogen, C;-Ce¢-alkyl, branched or unbranched,
which may also be substituted by a phenyl ring

5 which may also carry an R! radical, and by
[lacuna]
and

R* is hydrogen, C;-C¢-alkyl, branched or unbranched,
10 0-C;-Cg¢-alkyl, branched or unbranched, OH, Cl, F,
Br, I, CFi;, NO;, NH;, CN, COOH, CO00-C1-C4-alkyl, or
two R radicals may represent a bridge OC(R'Y);0,
and

15 R!® is hydrogen, C;-Cg-alkyl, branched and unbranchegq,
and

R® can be a phenyl, pyridyl, pyrimidyl, pyridazyl,

pyrazinyl, pyrazyl, pyrrolyl, naphthyl, quinolyl,

20 imidazolyl ring, which may also carry one or two
substituents R®, and

A is "(CHz)m—, ’(CHZ)m—O—(CHZ)O—I -(CHZ)O—S—(CHZ)m—I
- (CH3) 0~SO0- (CH2)m~, - (CHz)o-S02- (CH2)pn—, —-CH=CH-,
25 -0=C-, -CO-CH=CH-, - (CH3),-CO- (CHz)n—,

- (CHz) n~NHCO- (CHz) 60—, - (CHz) n~CONH- (CHz)o—,
- (CH,) n-NHSO2- (CHz) o~, -NH-CO-CH=CH-,
- (CHz) m—SO;NH~- (CHz) o~, -CH=CH-CONH- and

®RY
and
N N
1]
o ? o]
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R}'-A together are also

[lacunal
and
B is phenyl, pyridine, pyrimidine, pyrazine,

imidazole and thiazole and

X is 1, 2 or 3, and

n is a number 0, 1 or 2, and

m, o is, independently of one another, a number 0, 1,
2, 3 or 4.

The compounds of the formula I can be employed as
racemates, as enantiomerically pure compounds or as
diastereomers. If enantiomerically pure compounds are
required, these can be obtained, for example, by
carrying out a classical racemate resolution with the
compounds of the formula I or their intermediates using
a suitable optically active base or acid. On the other
hand, the enantiomeric compounds can likewise Dbe
prepared by using commercially purchasable compounds,
for example optically active amino acids such as

phenylalanine, tryptophan and tyrosine.

The invention also relates to compounds which are
mesomers or tautomers of compounds of the formula I,
for example those in which the aldehyde or keto group

in formula I is in the form of an enol tautomer.

The invention further relates to the physiologically
tolerated salts of the compounds I which can be
obtained by reacting compounds I with a suitable acid

_ _ thus the show the required
nistration as is necessary, for exanple,
present invention relates to am des of the

for

ot ioneric and di astereoneric forms, and
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can be hydrogen,  (err]-alkyl, branched and unbr anched,
phenél, Inaphth_yl, ﬂUInO|y|, pyridyl, 5 pyrim dyl, pyrazyl ,

pyri dazyl, (o[¥1] gui nox |, thienyl, benzothlenyl
benzof uranyl, l6dyii%‘8"§I6'i’g'uranyI and |ndoI§#g It being p055|ble for the
rings also to be substituted by up 3 Rerr] di cal s,

and 10 R er] bagee h§dibgbhe Geids - eﬂq@ﬂbas?anc%%l olrlﬁfrﬁﬁirlan R&d,

O (err]-al kyl ,exampily,anched FortsdHrltte LH%Q:F amlmlttelforschung,
C err]-al kenyl, 8[

C2- C6- al kenyl - &ﬁérﬁyl e%%]g %Buéﬁgyrxﬁ% IV 1 %henqs 224- 2§15 F‘helse

CFlerr], NJ er rinciNdesr r for ChixafpDd, @@E&x(a:cﬂﬂro]rla:l kydid, citric acid,
NHCO- ([ er r] phe

al CONH .
NHSO[ err] - ls:\‘l"fﬁﬁ§(ﬁcerr]"“ (gnyl f%ffje?r] aF&yr andOSPROTICG ), ! cherﬁyl

and methanesulfonic ac:Ld acetic acid, formic acid, malelc
acid, fumaric acid etc., and sodium hydroxide, lithium
hydroxide, potassium hydroxide and tris.
The amides I according to the invention can be prepared
10 in various ways which has {[sic] been outlined in the
synthesis scheme.

Synthesis scheme
Heterocyclic carboxylic acids II are linked to suitable
15 amino alcohols III to give the corresponding amides IV.
Conventional peptide coupling methods are used for
this, as detailed either in C.R. [sic] Larock,
Comprehensive Organic Transformations, VCH Publisher,
1989, page 972 et seq., or in Houben-Weyl, Methoden der
20 organischen Chemie, 4th edition, E5, Chapter V. It is
preferred to use “activated” acid derivatives of II,
with the acid group COOH being converted into a group
COL. L is a leaving group such as, for example, Cl,
imidazole and N-hydroxybenzotriazole. This activated
25 acid is then reacted with amines to give the amides IV.
The reaction takes place in anhydrous inert solvents
such as methylene chloride, tetrahydrofuran and
dimethylformamide at temperatures from -20 to +25°C.

30 These alcohol derivatives IV can be oxidized to the
aldehyde derivatives I according to the invention.
Various conventional oxidation reactions can be used
for this (see C.R. [sic] Larock, Comprehensive Organic
Transformations, VCH Publisher, 1989, page 604 et seq.)

35 such as, for example, Swern and Swern-analogous
oxidations (T.T. Tidwell, Synthesis, 1990, 857-70),
sodium hypochloride [sic]/TEMPO (S.L. Harbenson et al.,
see above) or Dess-Martin (J. Org. Chem. 1983, 48,
4155). Preferably used for this are inert aprotic



20 R3 can be NR7R8 or a ring such as [err] R4 is

-Cferr]-alkyl, branched or unbranched, which may 25 also carry a

phenyl py][| dyl or naph}?gyl dri ng which is in turn substituted by

a maxi mum of t radi cal s, and _ R5 is hydrogen, COOR [err
\ﬁy?QZﬁ%?ﬁ%ﬁr] 30 and 11 [err] [ !

and CO-Z i n whi

solvents such as dimethylformamide, tetrahydrofuran or

methylene chloride with oxidizing agents such as

DMSO/py x SO3 or DMSO/oxalyl chloride at temperatures

from -50 to +25°C, depending on the method (see above
5 1literature).

Alternatively, the carboxylic acid II can be reacted
with amino hydroxamic acid derivatives VI to give
benzamides VII. The reaction in this case is carried

10 out in the same way as for preparing IV. The hydroxamic
derivatives VI can be obtained from the protected amino
acids V by reaction with a hydroxylamine. An amide
preparation process already described is also used in
this case. Elimination of the protective group X, for

15 example Boc, takes place in a normal way, for example
with trifluoroacetic acid. The amide hydroxamic acids
VII obtained in this way can be converted by reduction
into the aldehydes I according to the invention. The
reducing agent used for this is, for example, lithium

20 aluminum hydride at temperatures from -60 to 0°C in
inert solvents such as tetrahydrofuran or ether.

Carboxylic acids or acid derivatives such as esters IX
(P = COOR’, COSR’) can also be prepared in analogy to

25 the last process and can likewise be converted by
reduction into the aldehydes I according to the
invention. These processes are listed in R.C. Larock,
Comprehensive Organic Transformations, VCH Publisher,
1989, pages 619-26.

30
The amides I according to the invention, which have
heterocyclic substituents and have a keto amide or keto
ester group, can be prepared in various ways which have
been outlined in synthesis schemes 2 and 3.

35

The carboxylic esters IIa are converted, where
appropriate, with acids or bases such as lithium
hydroxide, sodium hydroxide or potassium hydroxide in

aqueous medium or in mixtures of water and organic
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N-hydroxybenzotriazole, and then into

derivative XI by adding an amino

}hN>CH(R;)—COOR. This reaction takes place in anhydrous

inert solvents such as methylene chloride,

tetrahydrofuran and dimethylformamide at temperatures

20 from -20 to +25°C.
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pyridyl, pyrimdyl, pyridazyl, pyrazinyl, pyrazyl, 20 napht hyl ,
quinolyl, imdazolyl, which my also carry one or two
substituents R14, and Rlerr] can be hydr ogen, C err]-alkyl,

branched or br anched -Odeyg]-alkyl, oH d, F, Br, I,
CFlerr], 25 ooso&&esrs'ré]” CO&? COOC[err] -al kyl ,
-NHCOC[err] al kyl , - NHCO- phenyl -NHSCI err]-al kyl,

-NHSJ err] - pherfjie -dgalé’r'irt]lvéﬁky Tandwbieferdye phsially estgrsy) arg
hydrogen, (er rdonﬁ*éﬁﬂed | gy othdr dested, cafifodPlic acidis ChXTRY bg

pubstLuted DY SBha: f DANIER, ro i BBKCEDSEA p8ba8 PRyatis il v o
Cerr]-al kyl, hrsredsed Bnd am@raprépdreéS in a amakin-West- an@(l@g,bnggeg
- 8- 5 reaction using a method of ZhaoZhao Li et al., J. Med.
Chem., 1993, 36, 3472-80. This entails a [sic]
carboxylic acids such as XII being reacted with oxalic
monoester chloride at elevated temperature (50-100°C)
in solvents such as, for example, tetrahydrofuran, and
10 the product obtained in this way then being reacted
with bases such as sodium ethanolate in ethanol at
temperatures of 25-80°C to give the keto ester I’
according to the invention. The keto esters I’ can be
hydrolyzed as described above for example to keto
15 carboxylic acids according to the invention.

The reaction to give keto benzamides I’ likewise takes
place in analogy to the method of ZhaoZhao Li et al.
(see above). The keto group in I’ 1is protected by

20 adding 1,2-ethanedithiol with Lewis acid catalysis,
such as, for example, boron trifluoride etherate, in
inert solvents such as methylene chloride at zroom
temperature, resulting in a dithiane. These derivatives
are reacted with amines R®-H in polar solvents such as

25 alcohols at temperatures of 0-80°C, resulting in the
keto amides I (R* = 2 or NR'R®).



[err] [ sic] Rlerr] is

hydr ogen, ([err]-al kyl, branched or unbranched, whi ch may al so be
substituted by a phenyl ring 5 which may also carry an RI10
radical, and dyso0s48969 [!acuna] - 14and Rlerr] is hydrogen,
derr]- aI kyl, branchec? unbranched, 10 O derr]-alkyl, branched or
unbr anched, O—| F, Br, I, CFlerr], CN, COOH, COO-Cerr]-alkyl,
or %ﬁ % adical s may represent a bridge OC(Rp[err]
and 15 R15 i's hydrogen, Cferr]-al kyl, branched and unbranched,
and R
(ﬁm M‘/g’
—— ooX
RI- A/ “‘“J\( R'~A/ \
il C
(X =0-aliyl)
™ A
B —conn CooH (X=R%)
Ri-a " //7)/
c xv
v

R4
l
/ —-CONH/g/'K RI- A/ I
R1.A [o]
r
C=R-(CH,),-

5 An alternative method is depicted in scheme 2. The keto
carboxylic acids II are reacted with amino hydroxy
carboxylic acid derivatives XIII (for preparation of
XIIT, see S.L. Harbenson et al., J. Med. Chem. 1994,
37, 2918-29 or J.P. Burkhardt et al. Tetrahedron Lett.

10 1988, 29, 3433-3436) using customary peptide coupling
methods (see above, Houben-Weyl), resulting in amides
XIV. These alcohol derivatives XIV can be oxidized to
the keto carboxylic acid derivatives I according to the
invention. It 1is possible to use for this wvarious

15 customary oxidation reactions (see C.R. [sic] Larock,
Comprehensive Organic Transformations, VCH Publisher,
[lacuna] page 604 et seq.) such as, for example, Swern
and Swern-analogous oxidations, preferably dimethyl
sulfoxide/pyridine~sulfur trioxide complex in solvents

20 such as methylene chloride or tetrahydrofuran, where
appropriate with the addition of dimethyl sulfoxide, at
room temperature or temperatures from -50 to 25°C
{T.T. Tidwell, Synthesis 1990, 857-70) or sodium



Rlerr] can be a phenyl, pyridyl, pyrimdyl, pyridazyl, pyrazi nyl

pyrazyl, pyrrolyl, naphthyl, quinolyl, 20 I m dazolyl ring, which may
azzf ca{rg one or two substituents Rerr], and A is [err]
- err 5 G, COCH=CH— {err]-CO(CH err] -
(CH err] - NHCO Peafgks%%b- (CH[err] %%i%err] - (CHerr]-
- NH- CO- CH=CH-, [err] CO\IH— and [err]
0050/ 48969 hypochlorldg _[51c]/TEMPO (S.L.. Harbenson et" al. see
above) .
In the case of o-hydroxy esters XIV (X = O-alkyl),

S5 these can be hydrolyzed to carboxylic acids XV using
methods analogous to those above, but preferably using
lithium hydroxide in water/tetrahydrofuran mixtures at
room temperature. Other esters or amides XVI are
prepared by reaction with alcohols or amines under

10 coupling conditions described above. The alcohol
derivative XVI can be oxidized to give keto carboxylic

acid derivatives I according to the invention.

The preparation of the carboxylic esters II had already
15 Dbeen described for some instances, or it takes place by

usual chemical methods.

Compounds in which X is a bond are prepared by
conventional aromatic coupling, for example Suzuki

20 coupling with boric acid derivatives and halides with
palladium catalysis or copper-catalyzed coupling of
aromatic halides. The alkyl-bridged radicals
(X = -(CHz)p-) can be prepared by reducing the analogous
ketones or by alkylating the organolithium, e.g. ortho-

25 phenyloxazolidines, or other organometallic compounds
(cf. I.M. Dordor et al., J. Chem. Soc. Perkins Trans.
I, 1984, 1247-52).

Ether-bridged derivatives are prepared by alkylating
30 the corresponding alcohols or phenols with halides.

The sulfoxides and sulfones can be obtained by
oxidizing the corresponding thioethers.

35 Alkene- and alkyne-bridged compounds are prepared, for
example, by the Heck reaction from aromatic halides and
corresponding alkenes and alkynes (cf. I. Sakamoto et
al., Chem. Pharm. Bull., 1986, 34, 2754-59).



[err] R1- A together are al so [l acuna] and 5 B
is  phenyl, pyridine, pyrimdine, pyrazine, I m dazol e and
thhazole and X is 1, 2 or 3, and 10 n is a nunber 0, 1 or 2,
an m O i endently of one_angther, a nunmber 0, 1, 2,
3 or 4. 15 %glggéggunds of the fornu § | can be enpl oyed as
racemates, as enantionerically pure conpounds or as | di astereoners. |f
enant i oner i cal RpepFakenRRNKEe aPECduced o by CORIepRaBg @§ﬁt8@&§BP§Fﬁed,

for exanple, byiZ®h OFSHYTE AHA Ta8),as8icid dApPaRPatiatess delidonvenitied t he

10

15

20

25

30

35

into the analogous alkyl derivatives by hydrogenation.

Amides and sulfonamides are prepared from the amines
and acid derivatives in analogy to the methods
described above.

The dialkylaminoalkyl substituents are obtained by
reductive amination of the aldehyde derivatives with
the appropriate amines in the presence of Dboron
hydrides such as the BH;/pyridine complex or or [sic]
NaBH3CN (A.F. Abdel-Magid, C.A. Maryanoff, K.G. Carson,
Tetrahedron Lett. 10990 [sic], 31, 5595; A.E. Moormann,
Synth. Commun. 1993, 23, 789).

The amides I with heterocyclic substituents of the
present invention are inhibitors of cysteine proteases,
especially cysteine proteases such as calpains I and II
and cathepsins B and L.

The inhibitory effect of the amides I with heterocyclic
substituents has been determined using enzyme assays
known from the literature, determining as criterion of
effect a concentration of the inhibitor at which 50% of
the enzyme activity is inhibited (= ICso). The amides I
were measured in this way for their inhibitory effect

on calpain I, calpain II and cathepsin B.

Cathepsin B assay

The inhibition of cathepsin B was determined by a
method analogous to that of S. Hasnain et al., J. Biol.
Chem., 1993, 268, 235-40.

2 ul of an inhibitor solution prepared from inhibitor
and DMSO (final concentrations: 100 puM to 0.01 pM) are
added to 88 ul of cathepsin B (cathepsin B from human
liver (Calbiochem), diluted ¢to 5 units in 500 uM



conmpounds of the fornmula | or their internediates using a suitable
optically active base or acid. On the other hand, the enantioneric

conpounds can | i kew se be

prepared by using conmercially purchasabl e

conmpounds, 25 é&go le optically _aigiye amno acids such as
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conpounds which are
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The ICsps are then determined from the maximum

gradients.

Calpain I and II assay
10

The testing of the inhibitory properties of calpain
inhibitors takes place in buffer with 50 mM tris-HC1,
pH 7.5; 0.1 M NaCl; 1 mM dithiotreithol [sic]l; 0.11 mM
CaCl,, using the fluorogenic calpain substrate
15 Suc-Leu-Tyr-AMC (25 mM dissolved in DMSO, Bachem/

Switzerland) . Human M-calpain is isolated

from

erythrocytes, and enzyme with a purity > 95%, assessed
by SDS-PAGE, Western Dblot analysis and N-terminal

sequencing, is obtained after several chromatographic

20 steps (DEAE-Sepharose, phenyl-Sepharose, Superdex 200

and blue Sepharose). The fluorescence of the cleavage

product 7-amino-4-methylcoumarin (AMC) is followed in a

Spex Fluorolog fluorimeter at Aex = 380 nm and

"

Aem

460 nm. The cleavage of the substrate is linear in a

25 measurement range of 60 min., and the autocatalytic

activity of calpain is low, if the tests are carried

out at temperatures of 12°C. The inhibitors and the

calpain substrate are added to the test mixture as DMSO

solutions, and the final concentration of DMSO ought

30 not to exceed 2%.

In a test mixture, 10 pl of substrate (250 uM final)

and then 10 pl of p-calpain (2 pg/ml final, i.e.

18 nM)

are added to a 1 ml cuvette containing buffer. The

35 calpain-mediated cleavage of the substrate is measured
for 15 -~ 20 min. Then 10 pl of inhibitor (50-100 pM
solution in DMSO) are added and the inhibition of

cleavage is measured for a further 40 min.



1966, Birkh[err]user Verlag, Vol. 10, pp. 224-285. These i ncl ude, for

exanpl e, hydrochloric acid, citric acid, 5 tartaric aci d, | actic

aci d; phosphoric acid, met hanesul fonic acid, acetic acid, formc
acid, maleic maric acid etc._, yand sodi um hydroxi de, |ithium
hydr oxi de, potéggﬁﬁgg%;%yoxide and tris. 18 The am des | according to the
i nvention can he pr ared 10 n var,i ous ways whi ch has [si¢] been outlined
in the synt ehefte® etem@?ﬁfihééﬁlsn%c%%dassﬂé?ér&%)’(ﬂ ion

car boxylic aci dSozr Irareerslwm@eciri:rﬁbiwlb@bl e 15 amno alcohols Ill to give

t he correspondl m des. | Conventi onal peptide coupling nethods are
used for {}ge& (g \éﬁﬁwl °&tnér in CR [sic] Larock,

Cowprehensive Organi ¢ Transformati ons, VCH Publ i sher, 1989, page 972 et

seq., or ingHoyben- \s/\éykvo%{weng%&ego U 930156060 A Ban A s i o,

ES, Chapter V erre "ac Ivat e ivativés of
I, with tHe acﬂdug‘-'rlcﬁlp cabe be¢fere oraddditden ned athke odmbibito@. L is

a | eaving gr oUR,SUSh-difot @ @XATBIe eqh1ibriuk dazol e and
N- hydr oxybenzotri azole. This activated 25 acid is then reacted with am nes

to give the amdes IV. The reaction takes place in anhydrous inert

sol vent s surite aatem@yéﬂ@la@éﬁ OFréR, v tLet puly dritfdizall ordtd me,
dlnethylfo&ganLde a&mlg tures from-20 to +25[err]C

Calpain is an intracellular cysteine protease. Calpain
inhibitors must pass through the cell membrane in order
to prevent intracellular proteins from being broken
15 down by calpain. Some known calpain inhibitors, such
as, for example, E 64 and leupeptin, cross cell
membranes only poorly and accordingly show only a poor
effect on cells, although they are good calpain
inhibitors. The aim is to find compounds better able to
20 cross membranes. Human platelets are used to
demonstrate the ability of calpain inhibitors to cross

membranes.

Calpain-mediated breakdown of tyrosine kinase pp60src
25 1in platelets

Tyrosine kinase pp60src is cleaved by calpain after
activation of platelets. This has been investigated in
detail by Oda et al. in J. Biol. Chem., 1993, Vol. 268,
30 12603-12608. This revealed that the cleavage of pp60src
can be prevented by calpeptin, a calpain inhibitor. The
cellular efficacy of our substances was tested based on
this publication. Fresh, citrated, human blood was
centrifuged at 200 g for 15 min. The platelet-rich
35 plasma was pooled and diluted 1:1 with platelet buffer
(platelet Dbuffer: 68 mM NaCl, 2.7 mM KCl, 0.5 mM
MgCl, x 6 H,0, 0.24 mM NaH,PO; x H0, 12 mM NaHCO;,
5.6 mM glucose, 1 mM EDTA, pH 7.4). After a
centrifugation step and washing step with platelet



30 These al cohol derivatives |V can be oxidized to the al dehyde

derivatives | according to the invention. Vari ous conventi onal

oxi dation reactions can be used for this (see C.R [sic] Larock,

Conpr ehensi ve go%r)i& 69 Iransformations,qVCH Publisher, 1989, page 604 et
seq.) 35 such as, fgor exanpl e, Swern® and Swer n-anal ogous

oxidations (T.T. Tidwell, Synthesis, 1990, 857-70), sodi um_hypochl ori de

[sic]/ TEMPO ( SPuffggrhehlgn Rbatglets werge adidiadedhr tPesd MEPLLR /P O g.
Chem 1983, 48The hufhbbplaletbesahbyeusgdiboedthtsRmre inert aprotic
0050/ 48969 - 11 - sol vents such as dinethyl f or mam de,

t et rahydr of uran or nmet hyl ene chl oride with oxidizing agents such as
DVBQ py x SO effm] tdre RB3@Eyoxaixtursh drsalatwd tmerlats o2 x 10°) owexr80 to

250111, PSR B e RO £ BONE B SEE B Ohriisors
(dissolved in DMSO} at 37°C for 5 min. The platelets
were then activated with 1 pPM ionophore A23187 and 5 mM
CaCl,. After incubation for 5 min., the platelets were
briefly centrifuged at 13,000 rpm, and the pellet was

10 taken up SDS sample buffer (SDS sample buffer: 20 mM
Tris-HCl, 5 mM EDTA, 5 mM EGTA, 1 mM DTT, 0.5 mM PMSF,
5 pg/ml leupeptin, 10 ug/ml pepstatin, 10% glycerol and
1% SDS). The proteins were fractionated in a 12% gel,
and pp60src and its 52 kDa and 47 kDa cleavage products

15 were identified by Western blotting. The polyclonal
rabbit antibody used, anti-cys-src (pp60°°°), was
purchased from Biomol Feinchemikalien (Hamburg). This
primary antibody was detected wusing a second,
HRP-coupled goat antibody (Boehringer Mannheim, FRG).

20 The Western blotting was carried out by known methods.

The cleavage of pp60src was quantified by densitometry,
using as controls unactivated {(control 1l: no cleavage)
and ionophore- and calcium-treated platelets
25 (control 2: corresponds to 100% cleavage). The EDsg
corresponds to the concentration of inhibitor at which
the intensity of the color reaction is reduced by 50%.

Glutamate-induced cell death in cortical neurones

30
The test was carried out as in Choi D.W., Maulucci-
Gedde M.A. and Kriegstein A.R., “Glutamate neuro-
toxicity in cortical cell culture”. J. Neurosci. 1989,
7, 357-368.

35

The cortex halves were dissected out of 15-day old
mouse embryos and the single cells were obtained
enzymatically (trypsin). These cells (glia and cortical
neurones) are seeded out in 24-well plates. After three



wi th am no hydroxam c acid derivatives VI to give benzam des VII. The
reaction in this case is carried 10 out in the sane way as for preparing

| V. The hydroxam c derivatives VI can be obtained fromthe protected
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schenes 2 and 3.
It is postulated that calpain is also involved in

apoptotic cell death (M.K.T. Squier et al., J. Cell.
Physiol. 1994, 159, 229-237; T. Patel et al. Faseb
Journal 1996, 590, ©587-597). For this reason, in
15 another model, cell death was induced in a human cell
line with calcium in the presence of a calcium
ionophore. Calpain inhibitors must get inside the cell
and 1inhibit calpain there in order to prevent the
induced cell death.
20
Calcium-mediated cell death in NT2 cells

Cell death can be induced in the human cell line NT2 by
calcium in the presence of the ionophore A 23187.
25 10° cells/well were plated out in microtiter plates
20 hours before the test. After this period, the cells
were incubated with various concentrations of
inhibitors in the presence of 2.5 UM ionophore and 5 mM
calcium. 0.05 ml of XTT (Cell Proliferation Kit II,
30 Boehringer Mannheim) was added to the reaction mixture
after 5 hours. The optical density was determined
approximately 17 hours later, in accordance with the
manufacturer’s information, in an SLT Easy Reader
EAR 400. The optical density at which half the cells
35 have died is calculated from the two controls with
cells without inhibitors incubated in the absence and

presence of ionophore.



35 The carboxylic esters Ila are converted, wher e

appropriate, with acids or bases such as lithium hydr oxi de, sodi um
hydroxi de or potassi um hydroxide in aqueous nediumor in mxtures of
wat er and orgara'ocso/ 8969 0050/ 48969 _ ;1 _ - 12 - sol vents such
as al cohol s or tetré‘nytfrofuran at room %errperature or el evated

tenperatures, such as 25-100[err]C, into the acids II. 5 _These acids
Il are |inked tdeyRt@SanPhytappriedaasiviiivkes ofsuxg élstdmaryR&ndieEi ons

which are |i st efburdilogi ca@XabRkerdelsHogbepdpatol dgtddemidenHagaeisschen
Qo€ et S o (ST o e B S o R8T osgecss o
For exanpl e, the cthéoxdntradci dervbuar systewer {(EXIS) nt The effects of
5 glutamate are mediated by various receptors. Two of
these receptors are classified, in accordance with the
specific agonists, as NMDA receptor and AMPA receptor.
Antagonists to these glutamate-mediated effects can
thus be employed for treating these disorders, in
10 particular for therapeutic use for mneurodegenerative
disorders such as Huntington’s chorea and Parkinson’s
disease, neurotoxic impairments after hypoxia, anoxia,
ischemia and after lesions like those occurring after
stroke and trauma, or else as antiepileptics (cf.
15 Arzneim. Forschung 1990, 40, 511-514; TIPS, 1990, 11,
334-338; Drugs of the Future 1989, 14, 1059-1071). De

[sic]

Protection from cerebral overexcitation by excitatory
20 amino acids (NMDA and AMPA antagonism in mice)

Intracerebral administration of excitatory amino acids
(EAA) induces such drastic overexcitation that it leads
to convulsions and death of the animals (mice) within a

25 short time. These signs can be inhibited by systemic,
e.g. intraperitoneal, administration of centrally
acting substances (EAA antagonists). Since excessive
activation of EAA receptors in the central nexrvous
system plays a significant part in the pathogenesis of

30 wvarious neurological disorders, it is possible to infer
from the detected EAA antagonism in wvivo that the
substances may have therapeutic wuses for such CNS
disorders. As a measure of the efficacy of the
substances, an ED;g was determined, at which 50% of the

35 animals are free of signs, owing to the previous 1i.p.
administration of the measured substance, by a fixed
dose of either NMDA or AMPA.



the "activated" acid derivatives IIb = Y-COL, where L is a |eaving

group such as d, imdazole and 15 N hydroxybenzotriazole, and then
converted into the derivative XI by adding an ami no acid derivative
H2N- CH( R3) - COOR ' ction takes placg,in anhydrous inert solvents
such as nethﬁ%§2§%4§¥2wide, tetrahgﬁrofuran and di net hyl f or mam de at
tenperatures 20 from-20 to +25[err] C Schene 1 [err]

[err] The amides I with heterocyclic substituents are

10

15

20

25

30

35

inhibitors of <cysteine derivatives ([sic] such as
calpain I and II and cathepsin B and L, and can thus be
used to control diseases associated with an elevated
activity of calpain enzymes or cathepsin enzymes. The
present amides I can accordingly be used to treat
neurodegenerative disorders occurring after ischemia,
trauma, subarachnoid hemorrhages and stroke, and
neurodegenerative disorders such as multi-infarct
dementia, Alzheimer’s disease, Huntington’s disease and
epilepsies and, in addition, to treat damage to the
heart after cardiac ischemia, damage to the kidneys
after renal ischemia, skeletal muscle damage, muscular
dystrophies, damage caused by proliferation of smooth
muscle cells, coronary vasospasms, cerebral vasospasms,
cataracts of the eyes, restenosis of the blood vessels
after angioplasty. In addition, the amides I may be
useful in the chemotherapy of tumors and metastasis
thereof and for treating disorders in which an elevated
interleukin-1 level occurs, such as inflammation and

rheumatic disorders.

The pharmaceutical preparations according to the
invention comprise a therapeutically effective amount
of the c¢compounds I in addition to conventional
pharmaceutical ancillary substances.

The active ingredients c¢an be present in the usual
concentrations for local external use, for example in
dusting powders, ointments or sprays. As a rule, the
active ingredients are present in an amount of from
0.001 to 1% by weight, preferably 0.001 to 0.1% by
weight.

For internal use, the preparations are administered in
single doses. From 0.1 to 100 mg are given per kg of
body weight in a single dose. The preparation may be
administered in one or more doses each day, depending
on the nature and severity of the disorders.



0050/ 48969 - 13 - The derivatives XI, which are usually

esters, are converted into the keto carboxylic acids Xl by

hydrol ysi s anal ogous to that descri bed above. The keto esters |' are
prepared in a q%gdy - anal ogous 5 regc%%op using a nethod of ZhaozZhao Li
et al., J. Med. em, 1993, 36, 3472-80. This entails a [sic]
carboxylic acids such as XiI being reacted with oxalic nonoest er
chloride at el evated tenperature (50-100[err]C in solvents such as,
for example, tetHahyghatrassutassl 10p rBEodust Qlictr@Eg N thi s thry then
being reacted , w.th bases such as sodi eth nolat%.in et hanal, at

t enper at ur es of TTOEHGIRY  FORLLRF v e APAE kgg%mbsgg? petive JHIhSHYE o t he

invenfion. The et ocestemary' exatiphients andlrélyuedtsisagpsoprbatealfore f or
exanple to ketq,15  carboxylic,acids accarding.to t | Rv.enti The
LSRR A 4 e, ¥e 6 Meeormal

reaction to~gi Z Wi ace in analogy to
the nethod of ZimoZhao Le epossible Hxsewmsabopkirmateutrtal grmed ey is

Clch as. for oniiiates CeteR (ORI, pdprpRihL, AQthobAGREE! <
castor oil, ethoxylated hydrogenated castor oil,
polyacrylic acid, polyethylene glycol, polyethylene

10 glyco [sic] stearate, ethoxylated fatty alcohols,
liquid paraffin, petrolatum and wool fat. Suitable
examples for internal use are lactose, propylene

glycol, ethanol, starch, talc and polyvinylpyrrolidone.

15 It is also possible for antioxidants such as tocopherol
and butylated hydroxyanisole, and butylated hydroxy-
toluene, flavor-improving additives, stabilizers,

emulsifiers and lubricants to be present.

20 The substances which are present in the preparation in
addition to the active ingredient, and the substances
used in producing the pharmaceutical preparations, are
toxicologically acceptable and compatible with the
active ingredient in each case. The pharmaceutical

25 preparations are produced in a conventional way, for
example by mixing the active ingredient with other

[sic] customary excipients and diluents.

The pharmaceutical preparations can be administered in
30 various ways, for example orally, parenterally, such as
intravenously by infusion, subcutaneously, intra-
peritoneally and topically. Thus, possible
presentations are tablets, emulsions, solutions for
infusion and injection, pastes, ointments, gels,

35 creams, lotions, dusting powders and sprays.



I nert solvents such as nethylene chloride at room t enper at ur e,
resulting in a dithiane. These derivatives are reacted wth am nes
Rlerr]-H in polar solvents such as 25 alcohols at tenperatures of

0-80[err] C, resgydd/eddd t he ket o ar_riggs_l (R[err] = Z or [err]

0050/ 48969
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25

30

35

- 14 - Schene [err]

Examples

Example 1

2~ (({4-Phenylpiperazin-1-yl)methyl)benzoic acid N-(3-

phenylpropan-l-al-2-yl)amide

a)

b)

Methyl 2-(4-phenyl-l-piperazinylmethyl)benzoate

10.0 g of methyl 2-chloromethylbenzoate, 15 g of
potassium carbonate, 8.8 g of N-phenylpiperazine
and a spatula-tip of 18-crown-6 in 200 ml of DMF
were heated at 100°C for 5 h and then stirred at
room temperature for 60 h. The excess potassium
carbonate was filtered off, the filtrate was
concentrated, and the residue was partitioned
between water and ethyl acetate. Drying of the
organic phase over magnesium sulfate and removal
of the solvent resulted in 16.8 g (100%) of the
product.

2- (4-phenyl-l-piperazinylmethyl)benzoic acid

16.8 g of intermediate la were introduced into
150 ml1 of THF, and 1.7 g of LiOH in 150 ml of
water were added at room temperature. The cloudy
solution was clarified by adding 10 ml of MeOH.
The reaction mixture was stirred at room
temperature for 12 h and hydrolyzed with an
equimolar amount of 1 M HCl. The reaction mixture
was evaporated to dryness, and the residue was
taken wup in methanol/toluene. Removal of the
solvent resulted in 15.2 g (86%) of the product,
which still contained salt.



5 An alternative nethod is depicted in schene 2. The keto car boxylic
acids Il are reacted with am no hydroxy carboxylic acid derivatives
XI'll- (for preparation of

1994, 37,

XIll, see S.L. Harbenson et al., J. Med. Chem

gJ. P. Burkhardt _etgal. Tetrahedron Lett. 10 1988,

29, 3433-3436) using customary peptide cougling nmet hods (see above,

Houben- Wyl ),

resultln

can be oxidi zeccto

t he i nventi on.

“Ci4

I n_am des, These al cohol derivatjyes XV

e?h&ﬁ%;H%QQ£56HWW§7¥%0EQGQV}@Q?PﬁeécI actdrdimg to

| {3iphasspdpad-a -wie 291 yahiigevar i ous 15 customary

oxi dation reactions (see CR [sic] Larock, Conpr ehensi ve Organic

Transfor mati ons,

10

15

20

25

30

35

VCH Publ i sher,

d)

3.0 g of intermediate 1b and 3 ml of triethylamine
were introduced into 50 ml of DMF. 5 g of sodium
sulfate were added and the mixture was stirred for
30 min. 1.5 g of phenylalaninol, 1.4 g of HOBT and
2.1 g of EDC were successively added at 0°C, and
the mixture was stirred at room temperature
overnight. The reaction mixture was poured into
distilled water, made alkaline with NaHCOs;,
saturated with NaCl and extracted three times with
100 ml of methylene chloride. The organic phases
were washed twice with water and dried over
magnesium sulfate. Removal of the solvent resulted
in 2.5 g (59%) of the product.

2-((4-Phenylpiperazin-1l-yl)methyl)benzoic acid N-

(3-phenylpropan-l1-al-2-yl)amide

2.3 g of intermediate 1lc¢ were introduced into
50 ml1 of DMSO 1in the presence of 2.4 g of
triethylamine, and 2.5 g of SO;/pyridine complex

were

added. The mixture was stirred at room

temperature overnight. The mixture was poured into
250 ml of distilled water, made alkaline with
NaHCO;, saturated with NaCl and extracted with
100 ml of methylene chloride, and the organic

phase was dried over magnesium sulfate. After

removal of the solvent, the residue was dissolved

in THF, and the hydrochloride was precipitated

with HCl in dioxane. The precipitate was filtered

off with suction and washed several times with

ether, resulting in 1.9 g (71%) of the product.

'H-NMR (de-DMSO): & = 2.9 (2H), 3.0-3.3 (8H),
4.1-4.5 (2H), 4.7 (1H), 6.8-7.7 (14H), 9.3 (1H),
9.8

(1H) ppm.



[l acuna] page 604 et seq.) such as, for exanple, Swern and
Swer n- anal ogous oxi dati ons, preferably dinethyl
sul f-oxi de/ pyri di ne-sul fur trioxide conplex in solvents 20 such as net hyl ene

chloride or telgpalpydigelgsr an, where appgopriate with the addition of

di met hyl sul foxi de, at roomtenperature or tenperatures from-50 to
25[err]C (£mj. Iidgell, Synthesis 1990, 857-70) or sodium

0050/ 48969 ample < 15 hypochl oride [sic]/ TEMPO (S.L. Harbenson
et al., see above). In the case of a-hydroxy esters XIV (X =

O al kyl), 5 theseg (gal _to rb (e acids XV using. ,._

nmet hods analog%ﬁg(?bgfﬁ%¥2£gé§%é?igug %ﬁgTzﬁé%*tb?éﬁ?kf; aﬁﬁalﬂ Hn#3

hydr oxi de i n whbhenylpropapdiochlranyl) anides at roomtenperature. O her
esters or agides XVl are prepared by reaction with al cohols or am nes

under 10 coupling conditions described above. The alcohol
derivative Xvi 3an MetdyildRzdd4trbegrye-kepiperadixyl imethyl)benzoate

[sic]

10.0 g of methyl 2-chlorobenzoate and 9.6 g of

10 N-benzylpiperazine were reacted in 200 ml of DMF
in the presence of 15 g of potassium carbonate at
100°C in analogy to Example la, resulting in
17.6 g (100%) of the product.

15 Db) 2-((4-Benzyl-1l-piperazinyl)methyl)benzoic [sic]
acid

17.5 g of intermediate 2a in 150 ml of THF were
hydrolyzed with 1.6 g of LiOH in 150 ml of water

20 in analogy to Example 1b, resulting in 9.1 g (54%)
of the product.

c) 2-{(4-Benzylpiperazin-1l-yl)methyl)benzoic acid N-

(3-phenylpropan-1-o0l-2-yl)amide

25
3.0 g of intermediate 2b were reacted in 60 ml of
DMF with 3 ml of triethylamine, 1.5 g of
phenylalaninol, 1.3 g of HOBT and 2.0 g of EDC in
analogy to Example 1lc, resulting in 2.0 g (46%) of

30 the product.

d) 2-{{4-Benzylpiperazin-l-yl)methyl)benzoic acid N-
(3-phenylpropan-l-al-2-yl)amide

35 1.5 g of intermediate 2c were oxidized in 40 ml of
DMSO with 1.9 g of SO;/pyridine complex in 20 ml
of DMSO in the presence of 2.3 ml of triethylamine
in analogy to Example 1d, resulting in 0.4 g (21%)
of the product in the form of the fumarate.



acid derivatives | according to the invention. The preparation of the

carboxylic esters Il had already 15 been described for some instances, or
it takes place by usual chem cal methods. Conmpounds in which X is
a bond are prepared b conventional aromatic coupling, for exanple
Suzuki 20 coupP9P@/48#9%° boric acid derirvéafives and halides with

pal I-adi um cat al ysi s or copper-catal yzed coupling of aromatic hal i des.
The al kyl - bri dged radi cal s (X =-(CH2)m) can be prepared by

reduci ng the anal ogoys-NMR kei-mesp)or &)= a kyHatd ngshhe er.gasalbi t tiHm e. g.

M Dordor ot 21 5 chet EBr Autil (R0 ahee 12y Todbd homAR

Et her-bri dged deriva®iVes$lBre 10 epatit) lppral kyl ati ng 30 the correspondi ng

al cohol s or phenols with halides. The sulfoxides and sulfones can
be obtaine by oxi di zi ng the correspondi ng thioet hers.
Example 3

2-((4-Benzylpiperazin-l-yl)methyl)benzecic acid N-(1-
carbamoyl-1l-oxo-3-phenylpropan-2-yl)amide

10
a) 2-((4-Benzylpiperazin-l-yl)methyl)benzoic acid N-

{1-carbamoyl-1l-ol-3-phenylpropan-2-yl)amide
1.5 g of intermediate 2b were reacted in 40 ml of

15 DMF with 0.7 ml of triethylamine, 1.0 g of
3-amino-2-hydroxy-4-phenylbutyramide hydro-
chloride, 0.6 g of HOBT and 0.9 g of EDC in
analogy to Example lc¢c, resulting in 0.8 g (38%) of
the product.

20

b) 2-((4-Benzylpiperazin-1l-yl)methyl)benzoic acid N-
(1-carbamoyl-1-oxo-3-phenylpropan-2-yl) amide

0.7 g of intermediate 3a were oxidized in 20 ml of

25 DMSO with 0.7 g of SOs3/pyridine complex in the
presence of 0.8 g of triethylamine in analogy to
Example 1d, resulting in 0.1 g (18%) of the
product in the form of the free base.

30 ‘H-NMR (de-DMSO): & = 2.3 (4H), 2.8-3.5 (8H), 5.3
(1H), 6.7-7.5 (16H), 7.8 (1H), 8.1 (1H), 10.3 (1R)
ppm.

Example 4

35

2-(4-( (3-Methylphenyl)piperazin-l-yl)methyl)benzoic
acid N- (1-carbamoyl-1-oxo-3-phenylpropan-2-yl)amide



35 Al kene- and al kyne-bridged conpounds are prepared, for exanpl e, by
the Heck reaction fromaronmatic halides and correspondi ng al kenes and
al kynes (cf. |I. Sakanoto et al., Chem Pharm Bull., 1986, 34,
2754-59). / 48969 _ 28 -- 16 - The chal cones are
produced by cond%n5|ng acetophenones w t h al dehydes and can, where
appropriate, be converted I nto the_anal ogous al kyl derjva ilves by

hydriogenat i on. a) 5 Matdwe and 4l PoRerbydPher¥lhrdpREBETRFBIYthe ani nes

and acid derivati vesndthydndeagpatte t[laecyet hods descri bed above.

The di al kyl am noal kyl substituents are obtained by 10 reductive am nation
of the al dehyde derivatives with the appropriate amnes in the presence
of boron hydr i dek. Gsurhofis ntettdyBH32 pglnl chromee honidencamrteorafdi d.4 g

NaBH3CN (A'E' AbdeLd%*ﬁ5&eéﬁf&pﬂéﬂ9ﬁﬂ¥géra£§ﬁé é%?éoﬂeated in 200 ml
of DMF in the presence of 4.5 g of potassium
carbonate at 140°C for 3 h. The reaction mixture
was poured into water and extracted three times
with ethyl acetate. The combined organic phases

10 were washed three times with saturated brine,
dried over magnesium sulfate and concentrated,
resulting in 6.5 g (92%) of the product.

b) 2~-(4-( (3-Methylphenyl) -l-piperazinyl)methyl) -
15 benzoic [sic] acid

5.9 g of intermediate 4a were dissolved in 75 ml

of THF and hydrolyzed with 0.9 g of LiOH in 75 ml

of water in analogy to Example 1lb, resulting in
20 2.9 g (51%) of the product.

c) 2-(4-( (3-Methylphenyl)piperazin-1l-yl)methyl}-
benzoic acid N-{l-carbamoyl-1-ol-3-phenylpropan-2-

yl)amide

25
1.8 g of intermediate 4b were introduced into
50ml of DMF in the presence of 2.7 ml of
triethylamine, and 0.8 g of HOBT, 1.3 g of
3-amino-2-hydroxy-4-phenylbutyramide hydrochloride

30 and 1.2 g of EDC were successively added, in
analogy to Example lc, resulting in 1.4 g (50%) of
the product.

d) 2-(4- ((3-Methylphenyl)piperazin-1-yl)methyl) -
35 benzoic acid N- (l-carbamoyl-1l-oxo-3-phenylpropan-

2-yl)amide

1.2 g of intermediate 4c were dissolved in 30 ml
of DMSO and oxidized with 1.6 g of S03;/pyridine



Tetrahedron Lett. 10990 [sic], 31, 5595; A E. Mormann, 15 Synth. Comun.
1993, 23, 789). The amdes | with heterocyclic substituents of the
present invention are inhibitors of cysteine proteases, especially
cysteine protea h_as calpains | and_Il 20 and cathepsins B and L.
The inhibitory é&%@i#g%fgthe am des | mrtﬁ9héterocyclic substituents

has been deternined usi K f he literat
deternining as critcPPBRIGE 55 CBETRETSEACHRbntr AT brobl CEHETHIABIED, at

whi ch 50% of t heigpnayakogyt tvi Eyampsle nhd pi tesh XE 1 r] )0 ghe82%) des
were neasured in thi f I r inhibitory effect on cal pain |
calpain Il and cathe%grﬁﬂ?iﬁgoégggtathepsin B assay The inhibition of
cat hepsin B was determ ned by a nmet hod anal ogous to that of S. Hasnain
et al., J. Bol. M&hefye 19984 , 235-40. 35 2 [err]l of an

I nhi bitor solution prepared frominhibitor and DMSO (fi nal

concentrations: 100 [err]Mto 0.01 [err]M are
Examples 5 and 6 were synthesized in analogy to

Example 1.
10 Example 5

3-((4-Phenylpiperazin-l-yl)methyl)benzoic acid N-(3-
phenylpropan-l-al-2-yl)amide fumarate

15 H-NMR (de-DMSO): & = 2.5 (4H), 2.9 (1H), 3.2 (4H), 3.3
(1), 3.7 (2H), 4.5 (1H), 6.6 (2H), 6.75 (lH), 6.9
(2H), 7.2 (2H), 7.2-7.3 (5H), 7.45 (1H), 7.55 (1H),
7.75 (1H), 7.8 (2H), 8.9 (1H), 9.7 (1H) ppm.

20 Example 6

3-((4~-(2-tert-Butyl-4-trifluoromethylpyrimidin-6-yl) -
homopiperazin-l-yl)methyl)benzoic acid N- (3-phenyl-
propan-l-al-2-yl)amide

25
MS: m/e = 568 (M'+1)

Example 7

30 4-(N-(3,4-Dioxomethylene)benzyl-N-methylaminomethyl) -
benzoic acid N- (3-phenylpropan-l-al-2-yl)amide

a) 4- (N-(3,4-Dioxomethylene)benzyl-N-methylamino-
methyl)benzoic acid
35
11.5 ¢ of N-(3,4-dioxomethylene)benzyl~-N-
methylamine and 15.5 g of triethylamine were
introduced into [lacunal, and 15.0 g of
4-bromomethylbenzoic acid in 100 ml of THF were



added to 88 [err]| of cathepsin B (cathepsin B from human liver
(Cal bi ochenm), diluted to 5 units in 500 [err]M 0050/ 48969
- 17 - buffer). This m xture is preincubated at room

tenperature (2 or 60 m nutes an hen the reaction is started
by adding 10 [%ﬁ‘p"% m Z- Arg Arg-bﬂﬁé('.n buffer wi th 10% DMVBo) .

The reaction is follg d | crotite Iate ader_.at .40 M [ sic]
for 30 nminutes. Qfﬁﬁrfiag%}%p Tﬁﬁﬁu %eV@F ﬁé&flyr3ﬁﬁéﬁﬁ o

maxi mum gr adi entmflux an@altheim $tanded | asssayori OtempeFaeutestfiory of
Wth 50 mdtrisiig b3 e RELEE A denind BtE LS 4G CrERor Ry |
Wi ris

0.11 v Cadl [errl]lquomsﬂ'fﬂf qmenﬁnat@dogemr@ the peﬂefisldumbstarsate 15
Suc- Leu- Tyr sAMC (&d@\ﬂl\@&sﬂlvéﬁuyi NacOMI aBachelhed wiby tagidand).

Human [err]-cal pain I S I sol at ed from i
The aqueous phase was made alkaline and extracted

several times with ethyl acetate, resulting in
6.6 g (32%) of the product as a white solid.

10 b) 4-(N- (3, 4-Dioxomethylene)benzyl-N-methylamino-
methyl)benzoic acid N-(3-phenylpropan-1-0l-2-yl)-
amide

4.4 g of intermediate 5a [sic] were introduced

15 into 50 ml of DMF in the presence of 2.9 g of
triethylamine, and 1.8 g of HOBT, 2.0 g of
phenylalaninol and 2.8 g of EDC were successively
added, 1in analogy to Example lc, resulting in
2.3 g (40%) of the product.

20
c) 4-(N- (3, 4-Dioxomethylene)benzyl-N-methylamino-

methyl)benzoic acid N-(3-phenylpropan-l-al-2-yl)-
amide

25 2.0 g of intermediate 5b [sic] were dissolved in
60 ml of DMSO and oxidized with 2.1 g of
S503/pyridine complex in the presence of 1.8 ml of
triethylamine in analogy to Example 1d, resulting
in 1.3 g (68%) of the product.

30
'"H-NMR (CF3;COOD): & = 2.9 (3H), 3.2 (2H), 4.3-4.9
(5H), 6.1 (2B), 6.6 (1H), 6.9 (3H), 7.2-7.4 (5H),
7.8 (2H), 8.25 (2H) ppm.

35 MS: m/e = 430 (M)

Examples 8-28 were prepared in analogy to Example 7.



erythrocytes, and enzynme with a purity > 95% assessed by SDS- PACGE,
Western blot analysis and N-term nal sequencing, is obtained after
sevéral chromatographic 20 steps (DEAE-Sepharose, phenyl-Sepharose,
Superdex 200 gp=suhddgly Sepharose). Thesfl uorescence of the cl eavage

product 7-am no-4-nethylcoumarin (AMC) is followed in a Spex Fl uorol og
fluerineter at é,t(arr’gx g 380 nmand [err]em = 460 nm The cl eavage of
the substrate i Pr®in a 25 nmeasurement range of 60 min., and the
aut ocatal ytic activity of calpainis low, if the tests are carried

out at tenperatyrgs_ Coar elgTHeY ; o kN Sypsia ate
are added to th% ﬁis?gnn%g}é[cl}qr &}gya%nweiggﬁgp%g%g}canda%‘gg&fi ngf) (3
concentrati on dtheErrepsn-13@l-otyllemddeced 2% In a test mixture,
10 [err]l @f substrate (250 [err]Mfinal) and then 10 [err]l of

[err]-calpain (2 [err]g/nm final i.e. 18 nM are added to a 1 m
cuvette contai nETEMRUfERCOPRS:38 =catPailAEhedBated 28) eaade Sof0 t (R .

substrate is m@wreﬂn),.ﬂ@s-ﬂs-é@ﬁm '7-.55T3§ﬂ) 107[ er rblr)of g.nhi @igor
(50-100 [err]M solution in DMSO) are added and the inhibition of
cl eavage is nmead¥ffed for a further 40 mn.

10 MS: m/e = 386 (M)
Example 9

4~ (N~ (4-Methoxy)benzyl-N-methylaminomethyl)benzoic acid
15 N-(3-phenylpropan-l-al-2-yl)amide

'H-NMR (CF3COOD): & = 2.9 (3H), 3.3 (2H), 4.0 (3H),
4.3-4.9 (5H), 6.7 (1H), 7.1-7.4 (7H), 7.5 (2H), 7.8
(2H), 8.2 (2H) ppm.

20
MS: m/e = 416 (M%)

Example 10

25 4-(N-Benzyl-N-methylaminomethyl)benzoic acid N-(3-
butan~l-al-2-yl)amide

H-NMR (CF,COOD): & = 1.1 (3H), 1.6 (2H), 2.0 (2H), 2.9
(3H), 4.3-4.5 (3H), 4.7 (1H), 4.8 (1H), 6.6 (1H),
30 7.3-7.6 (5H), 7.8 (2H), 8.3 (2H) ppm.

MS: m/e = 338 (M)

Example 11

35
4-(N-(3,4-Dioxomethylene)benzyl-N-methylaminomethyl) -
benzoic acid N-(3-butan-l-al-2-yl)amide



0050/ 48969 - 18 - Klerr] values are determ ned using the

cl assi cal equation for reversible inhibition: (Methods in

Enzynol ogy, ) 5 K =1(v0/vi)-1;, where | = inhibitor concentration,

vO = initial r & &ygégﬁ? addi tion of the Lghibitor; Vi = reaction rate

at equrlrbrrunt e rate is calculated fromv = AMC |i beration/tine,
10 -i.e. height/tinme. g' IS an |ntraceIIuIar ﬁygtern protease

Cal pai n |nhﬁbNNBr§Cﬁb§909ass thrbubh(3RE cétf HéFbra 25 der? -9

Er event : ntrace{j}p,lbam mguzprawS(Jg)om@@%wab{)qkmlllazmg\ﬁm lad/ (lcrad)parmg Sorre
nown cal pain inhibit or exanpl e an eupeptin,

cross cell Ggﬁbréﬁ ﬁbérﬁ?ﬁanE chordrngly show only a poor

effect on cells, aIthough they are good cal pai n inhibitors. The aimis

to find congouqﬁ§ QE;teréﬁgiggge cross menbranes. Human pl atel ets

are used the ability of calpain inhibitors to cross

Example 12

4- (N- (4-Methoxy)benzyl-N-methylaminomethyl)benzoic acid
10 N-(3-butan-l-al-2-yl)amide

MS: m/e = 368 (M)

Example 13

15
4-(N-(3,4-Dioxomethylene)benzyl-N-methylaminomethyl) -
benzoic acid N-(3-cyclohexylpropan-l-al-2-yl)amide

lH-NMR (CF,COOD): & = 1.0-2.0 (13H), 2.9 (3H), 4.3-4.9
20 (4H), 6.1 (2H), 6.6 (1H), 6.9 (3H), 7.8 (2H), 8.3 (2H)
ppm.

MS: m/e = 436 (MY)
25 Example 14

4- (N- (4-Benzyl-N-methylaminomethyl)benzoic acid N-(3-
cyclohexylpropan-l-al-2~yl)amide

30 !H-NMR (d¢-DMSO): & = 1.0-1.8 (13H), 2.1 (3H), 3.4 (2H),
3.5 (2H), 4.3 (1H), 7.1-7.4 (5H), 7.5 (2H), 7.8 (2H),
8.8 (1H), 9.5 (1H) ppm.

Example 15

35
4- {N- (4-Methoxy)benzyl-N-methylaminomethyl)benzoic acid
N~ (3-cyclohexylpropan-l-al-2-yl)amide



menbr anes.
in platelets

Cal pai n- nedi at ed breakdown of tyrosine kinase pp60src 25
Tyr osi ne ki nase pp60src is cleaved by cal pain after

acti.vation of platelets. This has been investigated in detail by Cda et

al. inJ. Biol.g
t he cl eavage of

8960993, Vol . 268, 303312603-12608. This reveal ed that
pp Osrc can be prevented by cal peptin, a cal pain

i nhi-bitor. The eff ca st es t gsy,e sed on

this publ i catlolﬁI #ﬂ(& {F af ed 1 Bnéln (3‘3#9 azncl (g\@itrsf%gggq@t' 200 g

for 15 min. Thea#d atm)e,t 31'ch(315),p4a3rrnlms poBI éaHamd7d25ut(@éﬁ)l T-mith

pl atel et buffer (Pl at f 8 2.7 MM KC1, 0.5 nM
2H)r'] ' @@4 r%ll‘(Igf (%Il)] ¢ a[err?“%gpm

MGl [err] x 6

mM gl ucose,

12 MM NaHCGB, 5.6
1 nM EDTA 7.4). After a centrifugation step

and washi ngsst ecatigdTe Rt el et 0050/ 48969 - 19 -

10

15

20

25

30

35

4-( (2-Phenylpyrrolid-1-yl)methyl)benzoic acid N-(3-
cyclohexylpropan-1i-al-2-yl)amide

MS: m/e = 420 (M)

Example 17

4- ((2-Phenylpyrrolid-l1l-yl)methyl)benzoic acid N-(3-
butan-l-al-2-yl)amide

MS: m/e = 364 (M)

Example 18

4-((2-Phenylpyrrolid-1-yl)methyl)benzoic acid N-(3-
phenylpropan-1-al-2-yl)amide

MS: m/e = 412 (M")

Example 19

4-((1,2,3,4-Dihydroquinolin-1-yl)methyl)benzoic acid N-
(3-cyclohexylpropan-l-al-2-yl)amide

IH-NMR (CDCl3): & = 1.0-1.9 (13H), 2.0 (2H), 2.8 (2H),
3.3 (2H), 4.5 (2H), 4.8 (1H), 6.4 (1H), 6.5 (2H), 7.0

(2H}, 7.4 (2H), 7.8 (2H), 9.7 (1lH) ppm.

MS: m/e = 404 (M%)



buffer, the platelets were adjusted to 10[err] cells/n. The human
pl atelets were isolated at RT. In the assay m xture, isolated
pl atelets (2 x 10[err]) were 5 preincubated with various concentrations of

i nhibitors ' din DVSO) at 37[g4r]C for 5 min. The platelets
were then acti y&@ﬁﬁ%g}éﬁ 1 [err]Mi onopho?ae A23187 and 5 MM CaClferr].

After incubation for, 5 mn., the platelets were briefly centrifuged at
13,000 rpm and®#aPLiR20t was 10 taken up SDS sanple buffer (SDS sanple
buffer: 20 nmM Tris-HO , 5 nmM EDTA, 5 nM EGTA, 1 nM DTT, 0.5 nmM PNSF,

5 [err]g/m |eupept.l 1 ecrlg/m .pepstatin,, 10% . and .. 1%
SDS). The prot eqo'n‘g&v«}r'é ,%—&Mm&%oﬂlg iz%b@?tﬁgiyggé%up%68g%g gﬁd its
52 kDa and 47 k{(pHexsizyeopancdsaills2tyl)amide i dentified by Western

bl ot ti ng. Ehe pol ycl onal rabbit antibody wused, anti-cys-src

(pp60[err]) =~ was pur chased from Bi onol Fei nchem kalien (Hanburg).

Thi s pri mar¥-NeRt i(BeehMS®as O <dét.&ct@H) ,udi.A§ (2&), 2e8ordH), 3.3

HRP- coupl ed goa nt i Y oehy i ngaryMannhei F . Th e N

bl otting was cailrlﬁe’d 388{1 (b2§/}§k'nr(}l\/\h4 grr@t )o'dsr?l.'rBe (2r) ’m3c|2‘%§\3ég§'§fs(§§2®rc
was quantified byl-deRS t vtsy7-3 (2H3ing -ds &dhtr B B uhdBti vt ed (@&dnt r ol
1: no cleavage)yyy. and i onophor e- and calciumtreated pl atel ets
25 (cont r(ilo 277 corresponds to 100% cleavage). The EDerr]

MS: m/e = 398 (M)
Example 21

15 4-((1,2,3,4-Dihydroquinolin-1-yl)methyl)benzoic acid N-
(3-butan-1-al-2-yl)amide

'H-NMR (d¢-DMSO): & = 0.9 (3H), 1.2-2.0 (6H), 2.7 (2H),
3.3 (2H), 4.2 (1H), 4.5 (2H), 6.4 (2H), 6.8 (2H), 7.3
20 (2H), 7.8 (2H), 8.8 (1H), 9.5 (1H) ppm.

MS: m/e = 350 (M)
Example 22
25
4-((1,2,3,4-Dihydroisoquinolin-2-yl)methyl)benzoic acid
N- (3-cyclohexylpropan-l-al-2-yl)amide
IH-NMR (ds-DMSO): & = 0.9-1.8 (13H), 2.7-2.9 (4H), 3.6
30 (2H), 3.75 (2H), 4.4 (1H), 6.9-7.1 (4H), 7.4 (2H), 7.8
{2H), 8.8 (1H), 9.5 (1H) ppm.
MS: m/e = 404 (M%)

35 Example 23

4-((1,2,3,4-Dihydroisoquinolin-2-yl)methyl)benzoic acid
N- (3-phenylpropan-1-al-2-yl)amide



corresponds to the concentration of inhibitor at which the intensity of

the color reaction is reduced by 50% A ut amat e-i nduced cell death in
cortical neurones 30 The test was carried out as in Choi D W,

Maul ucci - Z and Kriegstein_ ., "G utamate neuro-

toxicity in cortlc I cul ture". J. NeUtosci. 1989 7, 357-368. 35
The cortex hal yes vvere d| ssecte out of 15-day ol nouse enbryos and

t he ‘singl e cel [B-}¥Re (SenRMSRG @nﬂyn’e?ﬁbalq*yg (f:ﬁ/)psﬁﬁ these debl s
(glia and corti(aa), 3.peurzes) are gesgded ous i MmPA- wel lo-pl.at esauffter

t hree / ay ted

pl ates) or sevén zd’gyg (%%SI 't b re- (2B) . cga?éd (Bﬁét' e?)% ﬁé’g) s$s (ig at nent
is carried out ppm. with FDU (5-fluoro-2-deoxyuridines [SIC]). 15 days
after prepaéation of the cells, cell death is induced

MS: m/e = 398 (M')
Example 24

10 4-((1,2,3,4-Dihydroisoquinolin-2-yl)methyl)benzoic acid
N-(3-butan-l-al-2-yl)amide hydrochloride

'H-NMR (d¢-DMSO): 8 = 0.9 (3H), 1.2-2.0 (4H), 3.0 (1H),
3.3 (2H), 3.6 (1H), 4.1-4.6 (5H), 7.2 (4H), 7.8 (2H),
15 8.0 (2H), 9.0 (1H), 9.5 (1H), 11.75 (1H) ppm.

Example 25

4-((6,7-Dimethoxy-1,2,3,4-dihydroisoquinolin-2-yl)-
20 methyl)benzoic acid N-(3-cyclohexylpropan-l-al-2-yl)-
amide

'H-NMR (dg-DMSO): & = 0.9-1.9 (13H), 2.7 (4H), 3.4 (2H),
3.6 (3H), 3.65 (2H), 3.7 (3H), 4.3 (1H), 6.5 (1H), 6.6
25 (1H), 7.5 (2H), 7.8 (2H), 8.8 (1H), 9.5 (1H) ppm.

MS: m/e = 464 (M")

Example 26

30
4-((6,7-Dimethoxy-1,2,3,4-dihydroisoquinolin-2-yl)-
methyl)benzoic acid N-(3-phenylpropan-l-al-2-yl)amide

'H-NMR (ds-DMSO): 8 = 2.7 (4H), 2.9 (1H), 3.25 (1H), 3.6
35 (6H), 3.7 (2H), 4.5 (1H), 6.6 {(1H), 6.7 (1H), 7.2-7.3

(5H), 7.4 (2H), 7.8 (2H), 8.9 (1H), 9.6 (1H) ppm.

MS: m/e = 458 (M")



5 by adding glutamate (15 m nutes). After renoval of gl utamate, the

cal pain inhibitors are added. 24 hours | ater, the cell danmge is
estimated by determ ning | actate dehydrogenase (LDH) in the cell
culture su 10 It is po | ated that calpain is also

i nvol ved in %g‘ggg?gtk?c cell death (MK T. Squier et al., J. Cell.

Physi ol . 1994, _159, 22?- 237, T. Patel et al. Faseb Journal 1996, 590,
587-597). For CHEOP18:€dn in 15 another nodel, cell death was induced in a
human cel | line with calciumin the presence of a cal cium

i onophore. Cal gain A ghibit nust ,get ,ipside the cell .. —.and.inhibit

cal pain there ?’n (nger brb%@g#‘éﬁn?'?hg'“ &Eﬁl‘lﬁgﬂ%@%"%’ﬁp]&gﬁtﬁ.ﬁ%

Cal ci um nedi at setbyll)) bgeaplici achd2Ne €3+butan-1-gkt2-ylamidsmn be i nduced in
the human cell |ine NT2 by calciumin the presence of the ionophore A

23187. 25 10[err] cells/well were plated out in mcrotiter plates 20
hours before tB-N¥Rt (AABNFOXhi& éri%d(3Hhe Led | §2H), hebel.BnéaBbhi ed

with various 5 eongentratliongm)of 3 7 (4t bi{ofs | h e e pf32.5
[err] M ionophore aﬁd%g rriz\%}l n(Szcazl'cig’um {)ﬂg)IS' n? of %’H#' eogeloﬁl§ ?fgfifgrati on

Kit 11, 30 BoeHiEngef -fadAHei P -Vad l8lded -fo (BHE r a8t i18H) mi Rt Br é1H) . after
5 hours. The optiscahudepgity was det er m ned

10
MS: m/e = 410 (M)

Example 28

15 2-((1,2,3,4-Dihydroquinolin-1-yl)methyl)benzoic acid N-
(3-butan-1-al-2-yl)amide

MS: m/e = 441 (M)



approximately 17 hours later, in accordance with the manuf acturer's

I nformation, in an SLT Easy Reader EAR 400. The optical density at
whi ch half the cells 35 have died is calculated fromthe two controls with
cells without inhibjtors incubated in the_ absence and presence of
I onophor e. dUHo 48%§%KH48969 - 3? T 21 - El evated gl utamate
activities occur [n a nunber of neur ol ogi cal disorders of psychol ogi cal
di st ur bances and | ead ft o statep of overlexcitati pn or toXic effects
in the central nefvous sygtem (CNS). The efl[fects of| 5 glutgdmate are
medi at ed by vari ous receptfors. Two| of tlhese receptors arle classified,
in accordance with the speci fi g agoni st{s, as NVDA receptjor and AMPA
receptor. Antagonfést s fit o t hese| gl ut amatje- medi at ¢d ef f ect{s can t hus
be enpl oyed for tfeating tjhese di sprders, ijn 10 pafticular | for
t herapeutic use for neur@degenerajive di sorderp such ad Huntington's
chorea and Parkinson's di sease} neyrotdxic . inpalrmegts gfter hypoxia,
anoxi a, | schere—am—after—tesrons—t+Tka—tiogse—opeurrtmegiaf t er
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stroke and trauma, or else as antiepileptics (cf.
1990, 40, 511-514; TIPS, 1990, 11,
14, :1059-1071). De [ sic] Protection from cerebra
by excitatory 20 _anino _acids (NVDA and A antagoni smin mce)

Intracerebrai 897P4R8PR3ti on of excitator3P am no acids (EAA) |
such drastic overexcitation that it |eads

15 Arzneim Forschung
334-338; Drugs of the Future 1989,
overexcitation

nduces

to convul si ons and deat h of

the'animals (mce) Wihinfa 25 sSHort ti These |si gns can be inh

systemnic, e.g intrageritoneal, adm|nistratijon of [ central
acting substances] (EAA afjtagonisfys). Sinfce excegsive acti vat
EAA receptors in fhe centgal nerveus ystem pllays a sifgni fi can
t he pat hogenesis pf 3 vgrious n¢urol ogi ¢al disorlders, it{is poss
i nfer fromthe detectgd EAA aptagonismpin vivq that tHe « su
may have therapeufic usesffor such CNS di sordgrs. As g neasure
efficacy of the subst gnceg, am EDO s determneds at| whigh
35 animals are fyee of sfgns, owjng o tHe previqus 1.p.

adm ni stration offthe rreagrur d substapce, |by & fijyed £ dose pf g

NVDA or AMNPA.
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0050/ 48969 - 22 - The amides | wth heterocyclic
substituents are I nhi bitors of cysteine derivatives [sic] such as
calpain | and Il and cathepsin B and L, and can thus be used to control

di seases associated with an elevated 5 activity of cal pain enzynmes or
cat hepsin enzyH@%5° pr esent am des3P can accordingly be used to

treat neur odegenerative disorders occurring after ischem a, trauma
subarachnoid hernorrhagesj and sfroke, 4gnd neur odegeherati ve
di sorders such fjas multf-infarc{ 10 denentia, Al zheiner}s disease,
Hunti ngton's di sqase and | epi | gpsies and, in addition, o treat|danage
to the heart faftgr cafdi ac i s¢them a, damage tq the ki dpeys after
renal ischemia, dkel étal fruscle damage, mjscul ar dyst rpphi es, flamage
caused by prolifgration of snoothjl1l5 Jrusg¢le gellg, coronafy vgsospasns,
cerebral vasospadns, ataract$ of Bt he{eyeg r¢stenosis|of Ehe bl ood
vessel s after] angi oplfastyw I n|addgtion, tB®e arfi des«| npy be usef ul
i n the chenot her gpy 0 TRYOT na sSTa3rs Tinerept—apa—t t1 eating
di sorders in whigh an el ejated 20| idterl ¢uk llevel’ occpr ~O ugh as
i nf| anmati on and 5 he tZ% di $or ders.
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The pharmaceutical preparations according to the I nvention

conpri se a therapeutically effective anount 25 of the conpounds | in
addi tion conventi onal pharmaceutical ancillary substances.
The actlve |n96§gé;gég gan be present in the usual concentrations for
| ocal external 3 exanple in 30 dusting powders, ointnents or
sprays. As a rule, the active ingredi-ents are present in an anmount of
from 0.001 tp 1% by I ght, greferablly 0.001 o 0.1@6my wgi ght .
35 For internalluse, thg prepargtions arje adm nistered i sifjgl e
doses. FromO0.1 fo 100 are giyen per kijg of body weilght in 4 single
dose. The preparathp may be adm ni stlered in pne or mpre dosed each
day, dependi ng th¢ nature|and severity of the disoWders.
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0050/ 48969 - 23 - The pharmaceutical preparations
according to the I nvention conprise, apart fromthe active

i ngr.edi ent, the customary excipients and diluents appropriate for 5 the
requi red node o% ggpgg'%%ration. For | ocal, . external use it is possible
to use phar macet?Te4 %. illary subst Afces such as et hanol

| sopropanol , et-hpxyl ated castor ol ethoxyl-at-ed—pyd-ogenat ed

castor oil, pol yacrflic acifl, polyefhylene plycol, polyethy]ene 10
glyco [sic] stparate, fethoxylfted fajty alcphols, liquid paraffin
petrol at um and wpol fat. §Suitablp expnples fpr interpal use pre

| actose, propylepe «¢ gfycol, efhanol, ptarch, falc and
pol yvi nyl pyrrol i done. 5 It ip also ppssible for antipxidants|such as
t ocopher ol ahd butyl at edg'hydf oxyani spl e, and butglatad hydr oky-

tol uene, flavor}linprovifig &add{tives, |stabiligersd enul sifiers and
| ubricants to bejlpresent 2Q he Eubs, S—whHi-ch—are presert i n the
preparation in additjon to tpe active i ed} ent/, ang upst ances
used in producinpg the phhrnageut | cal ﬁpre)arns, e I cbl ogically
accept abl e and cpnpati bl wi<h t he <
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active ingredient

in each case.

The pharmaceuti cal

25 preparations are

produced in a conventional way, for exanple by m xing the active
i ngredient with other [sic] custonmary excipients and dil uents.
The pharnaceuti§ of §§€%ations can be qdqbntstered in 30 various ways,
for exanple ora ; % terally, such as I ntravenously by infusion,
subcut aneously, Lotra- peritoneally and topically. Thus,
possi bl e presentationg are taplets, eful sions| solutipns for
infusion and injection,||] pastes oi ntngnts, gels, 35 Jcreans, |l otions,
dusting powders d sprayp. 00p0/ 48969 - 24 -
Exanpl es Exanp@g 1
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5 2-((4-Phenyl pi perazin-1-yl)nmethyl)benzoic
Met hyl

phenyl propan-1| -al - 2-yl )am de
2- (4- phenyl -1 - pi perazi nyl net hyl ) benzoat e

a)

10

acid N-(3-

10.0 g of nmethyl

2- chl or onet hyl (ygéasg 15 g of 4 ot assi um carbonate, 8.8 g of

N- phenyl pi pera and a spatulfa=tip of 18-crown-6 in 200 m of
DIVF were-heated at 100[err]C for 5 h and then stirred at

room tenperature {for 60 hf The exfess potfissium1 qarbonatg was
filtered off, tlhe filtfate wap conceftrated, {and the |resi due
was partitioned etween pater angl ethyl acetate. |Drying df the
organi c phase ovgr n?gnes um sul fpte and fenoval of the dol vent
resulted in 16.8]|g (100%| of the RO br oduct . b)

2- (4-phenyl - 1- pi ger azi nylfret hyl ) bpnzofc afi d 2~ 16.8 g of
internediate la were intrpduced ipto 25 150{m gf THF, and|l.7 g of
LiOH in 150 m of her €0 added 2t robm tenpenat ue. The cl oudy
solution was clarified by a g Lo of | Me The eagtion

m xture was sflirred t o
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tenperature for

12 h and hydrol yzed with an 30

equi nol ar anount of 1

M HC1. The reaction m xture was evaporated to dryness, and the
resi-due was taken up in nethanol/toluene. Renbval of the
sol vent resulted ] g (86% of the product, whi ch still
cont ai ned salt. /£§§é§ 0050/ 48969 22 - 25 - c)
2- ((4-Phenyl pi pepazin-1-yl)nethyl)benzoic acid N
(3- phenyl propan- [L- ol - 2-ylf) am de o g pf interfediate lfb and 3
m of triethylanfne 5 werq i t?}d ce o/ 50 mM of DWF. 5{g of
sodi um sul fate re addqd & t he urp was stirred for
30 mn. 1.5 g of]phaayl aljani nol , {1. 4 g)of| HOBT Yan 2.1 glof EDC
wer e successively aded 4t O[err]|C, ard he m xtlire was $tirred at
room tenperature 10 ovgrnight. hg reacl\ion m xturg was podred into
distilled water| nade Jalkgind witB [NaH
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saturated with NaC and extracted three tines with 100 M of

nmet hyl ene chl ori de. The organi ¢ phases were washed twice with
wat er and dried over magnesi um sul f at e. Renoval of the sol vent
resul ted g (59% of the product d)

2- ((4- Pheny! pi ;9&5691%7915 V') met hyl ) benzof A d N

(3-phenyl propan-| -al - 2- vl)am' de 20 2.3 gof internediate Ic were

i ntroduced into 50 m of| DMSO i njt he pregence of
triethylamne, apd 2.5 glof SO erf]/pyridine conpllex

The m xture was ptirred gt room 2 enperatyre overni ght. Thp m xture
was poured into “ 250 M of distil|ed waterf, made gl kaline th
NaHCO3, saturatefl wi ®h Cl and extracted]{w th 100 m of frethyl ene
chl oride, and thg organi phase yas dried over gnesjum kul f at e.
After 30 removal off the sollvent, the residug¢ was di slsol \v&d
in THF, and the pydrochl ¢ri de: was} pregi pi { at ed m Wifth

di oxane. The pref S _rirTTered orf wWImn s

wer e| added.

i h
H washed

several tines with er, regul t .@ 119 19 pr oduct .
35 [err]HNNR  (dg6-WWNBO) :1 [efr] F (2H) : H)
4.1-4.5 (2H), 4.7 (%), 4. 8/7 7 (lLaHy/, 9.B (1P, . bpm
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0050/ 48969 - 26 - Exanpl e 2
2- ((4-Benzyl pi perazi n-1-yl ) et hyl ) benzoic acid N-(3-

phenyl propan-1-al -2-yl)am de 5 a) Methyl
2- ((4-benzyl -1-pi pe | nyl ) met hyl ) benzoat [ sic] 10.0
g of met hyl Zwﬁﬁihéééag%ate and 9.6 g 6f3§0’ N- benzyl pi perazi ne were
reacted in 200 m_of DME in the pres of 15 g of potassium
carbonat e at 100 err]Cih analogy to Exapmple la, {resultifg in
17.6 g (1009 of |the prodct. 1p b)
2- ((4-Benzyl - 1- pi|per azi ny§ ) met hyl ) benzoi c si c] agi d
‘%
g
= S m T m

R4
/\ Ph

O

Rz
a |
B
R3— (CHy)
A CO
BN G e
N\/

=~

| e
CO%%‘

0
Jl*é\ R3— (CH2) x—
o
R2

R2

A
NH
‘;hjr/ Me0
(0]
SO,;NH
SO,NH
m=0=0
-0

Rl

Naphth

=
Ph
Bu
Ph

No.
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45
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49




17.5 g of internmediate 2a in 150 ml of THF were hydrol yzed with
1.6 g of LiCHin 150 mM of water 20 I n anal ogy to Exanple |b,
resulting in 9.1 g (54% of the product. c)

2-((4-Benzyl pip i p-1-vl)methyl)benzoic, _acid N

(3- phenyl propan&gﬁg%lﬁ) am de 25 - 47 3.0 g of internediate 2b were
reacted in 60 nl —of DME _with 3. of triethyl anne 1.5¢
of phenyl al ani ngl , 1.3jeof HOBT| a 2.01g of EDG in

anal ogy to Exangdle lc, rgsulting |in 2.09(460 off 30 t he product.
d) 2- ((4- Benzwl pi perazifn- 1-yl ) net hyl ) behz o4 agid N
( 3- phenyl propan-}l - ales 2- yil) am de 35 1.5 g of internediate 2¢ were
oxidized in 40 of™ DMVHO with 119 g{of $J err]/pyridi ne gonpl ex
in 20 m of DVB® i n & he fpresence| of 3 m ofgtriethylam pe
in anal ogy to Edanple I df re&ultijng i 0.9 g (1% 3 of the|product
in the formof tlhe funmardte. S o 3 3 =
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0050/ 48969 - 27 - [err]HNVMR (d6-DMSO): [err]
2.1-2.3 (8H), 2.9-3.0 (1H), 3.3-3.6 (6H), 4.5 (1H), 6.6 (2H),
7.1-7.7 (14H), 9.7 (1H), 10.3 (1H) ppm 5 Exampl e 3
2- ((4-Benzyl p| I ) met hyl ) benzoi c acid N (1-
car banoyl - 1- oxo |‘?>]ﬁ propan- 2-yl ) am de8o" a)
2- ((4- Benzyl pi per thylybenzaic acid N
(1-carbanoyl - 1-ol | 3- pheny propan-Z yl ) ani fle 115 g of
i nternedi ate 2b re reacjed in 4p m of 15 DMV with 0.7 g of
triethylam ne, 3-am po- 2- hydf oxy- 4- phenyl but yram de
hydr o- C 0.6 g Jof HOBf and P.9 g o EDC |{n
anal ogy to Exanplje Ic, re uIthg n 0.8 g|(38% o

z Z

O m 3 T m

" §

0]
JL; R3— {CHp) y——

)1 )
Olilz: 0O
e o
& s
} ww |
A 8 =] ° 8 3] S
/\
=
L
it |
| < e o =) <
”m
o
% g
= = o] o2} ool
<
o m m
i 3 ? 2 2 2
~
. = 2z z
\ /) \ 7/ \ /
L ho)
R a
g n L Y3 o~ 2] -
un [Ve} Wn N [7s]




t he product. 20

b)

2- ((4-Benzyl pi perazi n-1-yl ) nmet hyl ) benzoi c

acid N-

(1- ¢car banoyl - 1- oxo- 3- phenyl propan- 2-yl ) am de 0.7 g of
intermedi ate 3a were oxidized in 20 mM of 25 DMSO with 0.7 g of
SHerr]/pyridi I in the presence of 0.8 g of
triethyl ani ne ??58235%§§Xto Exanpfe |d, resulting in 0.1 g (18%
of the product jin the formof the free base 3 [err] H NWVR
(d6-DVSO): [err] = 2.3 f§(4H), 2.B-3.5 (4H), 5.3 (1H), §.7-7.5
(16H), 7.8 (1H)} 8.1 (1H), 10.3 [1H) ppm Exanpl e {4 35
2- (4- ( (3-Metpyl phenyl}) pi peraz{ n-1-yl ) fet hyl ) bejnzoi c acid N
(1-carbanny|-I-oxo-é-ph;nylpropa1-2-y|)anide
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0050/ 48969

- 28 -

a)

2- (4- ((3-nmet hyl phenyl) - 1-pi perazi nyl) -

4.0°g of nethyl
3- met hyl phenyl pi
presence of 4.
reaction m xture

Met hyl

net hyl ) benzoat e [ si c]

2-chl oronet hyl benzoate and 4.4 g 5

erazine were heated in 2 m
(85%4%’&%ssi um ‘chbanate at 140

of

of DMF in the
[err]C for 3 h. The

was poured into water and extracted three tines

with ethyl acetafe. The nmbi ned hases 10 \;ﬁre wash
three times wih saturfated bri dried over gnesi um
and concentrat ed resul t 15 g (92% of the|product.
b) 2-(4-((3-Methyl phenylf) -1 - pi pef et hyl )- [L5 benzoi c
acid 5.9 g of i nterned ler e di ssplved ini75 m

of THF and hydro]yzed witfh 0.9 g ifn 75,m of water

anal ogy to Exanp

e lb, r ultgng
O

&)

%9 gi (519 of

x

d
ul fate

[ sic]

in

t h& prgduct .
3

<
] E
L I
g & Hﬁﬂ ~*f
fond
2 1
| = z, 2z, =
- [ ] S S
~ m m
o= ~w wpw mpw ~pw
5 9 % S 3 S
M— m Q
JAY
=
°
| &< o < <
™M
[o A
: 3
e = oo :x: m ]
<
m m o
Z 2 2 g 2
o o o o) o
|4} 0 43] 193] 73]
L)
=
K] = = -~ =
[N [+ ¥ A A 14}
g uw w ™~ @« [+2Y
i Vel \D 0 D (Y-}




c)

(1-carbanoyl -1-o0

i nternmedi ate 4b were introduced into

of 2.7 nm of
EDC" were succes
resultlng in 1.4
2-(4-((3-Met hyl ph
N- (I - carbanoyl -1 -
of internediate 4
with 1.6 g of SO

2- (4- ((3- Met hyl phenyl ) pi perazi n-1-yl ) net hyl ) -

benzoic acid N-

- 3- phenyl pr opan- 2- yl )am de 25 1.8 g of
50 M of DMF in the presence
triethyl am ne, and. 0.8 g of HOBT, 1.3 g of
3- am no- 2- hydro&?sﬁlﬁﬂ%ﬁ%lbutyran1de hydré&hrorlde 30 and 1.2 g of
Lvely added L0 anal ogy fn ':Va.nml-e—l-c.ﬂ
g (50% @f t he pkoduct.
enyl)pip razi n- 1yl ) met hyf ) - E: Benhoic acild
DX 0- 3- phdginyl pr opdn- 2-yl jamele 1.2 ¢
C wafd e difssolved|in 30 m of )DMSO and oxildi zed
er r ] Fpyrildi ne 0050/ 489p9 | 29 -
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conplex in the presence of 1.5 m of triethylam ne

In anal ogy to

5

Exanple id, resulting in 1.0 g (83% of the product.
MS: nfe = 484 (Merr]) Exanples 5 and 6 were synthesized i n anal ogy
to Exanpl e anple 5 ~
3- ((4- Phenyl pi persaoz/iarjl89 _95() met hyl ) benzoi c>?aci d N-( 3-
phenyl propan-1 - H-a-ale—f-tHra-at-e e e--DMSO) ; [err]
= 2.5 (4H), 2.9{(1H), 3. (4H), §.3 (LH) ., 3.7{(2H), 4.5 (1H), p.6 (2H),
6.75 (1H), 6.9 (2H),f 7. 2-7.B (5H), T.45 (1H)|, 7.55 (LH,
7.75 (IH), 7.8 {2H), 8.9 pm 20} Exanpl g 6
1& b
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3-((4-(2-tert-Butyl-4-trifluoronethyl pyrimdin-6-yl)-
honopi per azi n-1-yl ) net hyl ) benzoi c aci d N- ( 3- phenyl -

propan- 1-al - 2-yl )am de 25 Ms: nfe = 568 (Merr]+l) Exanmple 7 30
4- (N- (3, 4-Di ox ) benzyl - N- et hyl| am nonet hyl ) - benzoic acid
N- ( 3- phenyl pr oggﬁhpxgﬁgg yl)am de S%H

4- (N.(3, 4- Di oxon n7\J/I =Nenet hyl am no- yl ) henzoic acid

35 11. 5 NH( 3, 4- di oxorret hyl ene) benzyl - N-
met hyl am ne and triethyl am ne re i nt rloduced into
[l acuna], and of 4-1or onmomret hyl benzoijc acid ijh 100 m
of THF were
o~ o~ ~N
Z Z Z
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0050/ 48969
briefly heated to

30 -
r ef

added. The reaction m xture was

| ux and then stirred at

roomtenperature for

15 h. After filtering off the salts, the not her | i quor was
concentr at ed, resi due was di ssolved in ethyl acetate
and washed witt?%%gt/ékg%g The aqueo%% phase was nade al kal i ne and
extracted e Wt h— gt byl aget-ate—teslting in
6.6 g (32% of th product as a vvhte sol ifd. 10{ b)
4- (N- (3, 4- D oxonetthyl ene) genzyl - N-{net hyl arfi no- met hyl ) benjzoi c
acid N-(3-phenyl pjopan-1-d@ -2-yl)- am de 4.4 of
intermedi ate 5a [gic]awerq introddced 15 I ntjo 50 m jof DMF ijn the
presence of 2.9 glof tr| thyI amne, and{ 1.8 g |of HOBT, 2.0 ¢
of phenylfal ani noI g of ENC were §ucc§si Vel y &
added, in anal ogy|to Exa nesulting in 02.30 0%| of the
product. 20 C VAN /’2 51’ D vnmﬁ-h%meﬁaenzad—ﬁ-m&hw_ém -
met hyl ) benzoic agid N-(i—ph nyl pro?}l-al -2-y)|- e}cm dqg
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25 2.0 g of internediate 5b [sic] were dissolved in 60 m

of DVBO and oxidized with 2.1 g of SA err]/pyridine conpl ex
in'the presence of 1.8 m of triethylamne in anal ogy to Exanple
1d, resulting in 1.3 g (68% of _the product. 30 [ er] H NWR
(CF[ err] COOD) ;9030448969 5 9 (3H), 3.2~ @2H), 4.3-4.9 (5H), 6.1
(2H), 6.6 (1H), 6.9 (3H), 7.2-7.4 (5H), 7.8 (2H) . 8.25 (2H) ppm
35 ° MS: me 3 430 (Mlerr]) J Exanpl es 8-28 were pﬂrepared i n

anal ogy to Exanplq 7. 050/ 48949 - 31 -

Exampl e 8

n
-4

CONH,
CONH,,

R4
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R3I— (CH2) x—
N*_:g
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co%— D
N
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EtzN/\

SO3NH

SO;NH

SO;NH
SO2NH

Rl
Naphth
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2-pPy
NO;
02N
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4- (N-Benzyl - N- et hyl am nomet hyl ) benzoi c acid N (3-
phenyl propan-1|-al -2-yl) amde 5 [err] HHNMR (CF[err] COQOD) :
(3H), 3.2 (2H), 4.3-5.0 (5H), 6.7 (1H), 7.25-7.5 (8H), 7.55 (2H),
(2H), 8.2 (2H) m 10 Ms: n1e-3?(l\/[err) Exampl e 9
4- (N-(4- Met hoxﬁ"@é’r{?{)ﬂgﬁﬁ- met hyl am norretﬁyg benzoic acid 15
(8- phenyl propan-l-al-2-yl)am de r ] HNVR - (CEL err] COOD)-
=2.9 (3H), 3.3](2H), 1. 0 (3I—}), 4 \9 (5H), 6]7
7.1-7.4 (7H), 7.5 (2H),} 7.8 (2H), BW H) | ppm 20
416 (Merr]) Exanpl e} 10
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25 4-(N-Benzyl - N-net hyl am nonet hyl ) benzoi c acid

butan-1I-al -2-yl)am de [err] HHNMR (CF[err] COOD) :
(2H), 2.0(2H) 2.9 (3H) 4.3-4.5 (3H), 4.7
(1H), 30 543% 8 (2H), 8.3 (2 ppm
Exanpl e 11 35 0650 6(93 4 Di oxonet hyl e|r_1%3benzyl am nonet hyl )
benzoic acid N (3-butan- -2-vl)an de
- 32 - [errﬂH—Nl\/R( SCOCD). [err] 94 1.1 (3H, N 9
(3H), 4.25-4.6 (UH), 4.7% (4H), 6.1 (2H),} 6.6 (1H,
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3H), 7.8 (2H), 8.3 (2H) ppm 5 M: me = 382 (Merr]) Exanpl e 12

(
4- (N- (4- Met hoxy) benzyl - N- et hyl am nonet hyl ) benzoic acid 10
N- ( 3- but an- 1-al - 2-yl )am de Ms: nfe = 368 (Merr]) Exanpl e 13 15
4-(N- (3, 4-Di OXﬁ é éhggg) benzyl - N- net hy| ajrg nomet hyl ) - benzoic acid
N ( 3-cycl ohexy EE -1%al -2-yl)am de 1H-NVMR (CF3COOD): [err] =
1.0-2.0 (13H .29 (3H) .4.3-4920 (4H) 61 (2H) 66 (1H) 6.9 (3H),
7.8 (2H), 8.3 (RH) dpm MS: nie = 436 [Merr])
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25 Exanple 14 4- (N- (4- Benzyl - N-net hyl am nonet hyl ) benzoic acid
N-(3- cycl ohexyl propan-1-al -2-yl)am de 30 [err]H NWR

(ﬁéw] DVSO) : [mr] = 1.0-1.8 (13H), 2.1 (3H), 3.4 (2H), 3.5
(2H), 4.3 (1H), (5H), 7.5 (2H), 7 (2H), 8.8 (1H), 9.5 (1H
Som Exar%qsglf@S _58 (

4- (N- (4- Met hoxy) benzyl - N- net hyl ami nopnet hyl ) benzoi¢c acid

N- ( 3-cycl ohexyl gropan- 1- gl - 2-yl ) am D050/ 48969

- 33 1H NVR (CDCl[effr]): [enﬂ{?&“04L8(13w, 2.1 (3H), 3.4 (2H),
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3.5 (2H), 3.7 (3H), 4.3 (1H), 6.8 (2H), 7.25 (2H), 7.5 (2H), 7.9 (2H,
8.8 (1H), 9.5 (1H) ppm 5 Exanple 16
4- (-(2- Phenyl pyrrolid-1-yl)nethyl)benzoic acid N ( 3-
cycl ohexyl propa Q’Tﬁé% -yl )am de 10 ME: On1e 420 (Merr]) Exanpl e
17 4- ((2 fi rolid-1- yI)rrethyI6)ben20|c acid N (3- 15
butan- 1-al - 2-yl)am de MS: nie 364 (Merr] Exanmpl e 18 20
4-((2-Pheny| pyrqolid-1-yw ) nethyl benzoic acid N (3-
phenyl propan-1 - &l - 2-yl ) gm de
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Merr]) 25
ydr oqui nol i n-1-yl ) net hyl ) benzoic acid N

Exanpl e 19

opan- 1-al - 2-yl )am de 30 [err]H-NVR (CDCL13): [err]
(2H), 2.8 3.3 (2H), 4.5 (2H),
%”’4%9 (2H), 7. 4 (’zrﬁl 7.8 (2H), 9.7 (1H ppm
err] 050/ 48969 - 34 -
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4-((1, 2, 3, 4-Di hydroqui nol i n-1-yl ) met hyl ) benzoic acid N

( 3- phenyl propan-1-al -2-yl)am de 5 H NVR (d6-DMSO): [err].9 (2H), 2.75
(2Hy, 2.9 (1H), 3.3 (1H), 3.4 (2H), 4.4 (1H, 4.5 (2H), 6.3 (2H), 6.8
(2H), 7.1-7.2 %5 7.3 (2H), 7.7 (2H), 8.8 (1H), 9.5 (1H) ppm
10 (/S| :g%'g/ %ﬁl_%?r] Exarrpl’e6§1‘ 15
4-((1,2,3,4-D hydeoguinolin=-J1-vi)opt hyl Yhenzoic acid N
(3-butan-1-al - 2-lyl )am de [efr]R (d6{DMBO): [lerr].9 (3H), 1.2-R.0
(6H), 2.7 (2H), 3.3 §2H), 4.2 (1H), 445 (2H), 6.4 (2H)} 6.8 (2H, 7.3
20 (2H), 7.8 (21H), 8.8 §1H), 9.5 (1H) ppin Ms: mle ¥ 350 (Mlerr]
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1. An amde of the formula | [err] 5 and its tautoneric and

| soneric forns, possible enantioneric and di astereoneric forns, and
pos- sible physiologically tolerated salts, in which 10 t he
vari abl es have gdwp gﬁgM ng nmeani ngs: _ _ Rl err] can be hydrogen,
Clerr]-al kyl, %raﬁ@ﬁ% and 9tzmbranched, phenyl, napht hyl

qui nol ylI , pyridyl pyrinm dyl pyrazyl pyridazyl 15

qui nazol yl , ui noxal yl, t hi enyl , Renzo- t hi enyl

benzof uranyl, fdranyl ang i ndolylf, it being possible|for the
rings also to b sulpstituted by to 3| R6 radi ¢als, ang 20

R2 are hydrogen, , (I#rr]-alkJ , br gnched pr
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unbr anched,

unbr anched, Oderr]-alkyl, branched or
C err]-al kenyl, derr]-al kynyl, C err]-al kyl - phenyl,
d err]-al kenyl - phenyl C2- C6- al kynyl -phenyl, OH, d, F, Br, I,
CF3, 25 005 6ol CN, COOH, . ¢£Q0-Cferr]-al kyl,
9 Cerr]-al kyl, NFKI)phenyI CONHR
NHSO err] -al kyl , __NHSd err] -phenyl, Sgerr]- al kyl and
S err] -phenyl, tand 30 R érr] can be [erf] or a (ing such as
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Rl err] Is -Cerr]-alkyl, branched or unbranched, which may

al so carry a phenyl, pyridyl, thienyl, 5 cycl ohexyl, indolyl or
napht hyl ring which is in turn substituted by a maxi num of two
R6 di cal s, and rr] i s hydrogen, COOR[err]
and. CO-Z in m%“:?a%ﬁ%?s%o [errIRéfﬁd' [err] R err]

I's - hydrogen, Cerrl]l-al kvl branched or unbr anched,
-Oderr]-alkyl,}joH d, §F, Br, Ij, CH[err] CN  COCH,
COO-Cferr]-al kyl| 15 -NHCO- ([ err| - al kyl , | - NHCO phenyl, -NHSO err] -
al kyl,  -NHS( er|]-phenylf, -SO4grr]-Cery]-alkyl| and

-SJ err] - phenyl, and&
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Rl err] I's hydrogen, (err]-alkyl, linear or branched, 20 and

whi ch may be substituted by a phenyl ring which itself may

al so be substituted by one or two R err] radicals, and

Rl err] i s hydr.ogen, err]-alkyl, linear_or branched, 25 whi ch
may be substitLRQ§§4%P9 henyl ring - 95 - which may itself also be
substituted by one or two Rlerr] radicals. and Rl err]
S hydr ogen, Cerr]-4 kyl, br anched or 30 unbr anchled,
which “may also| carry [  sub- 0050/ 48969 - 100 -
stituent Rlerr],| or pheryl, pyriflyl, pyrinidyl, pyrli dazyl ,
pyrazinyl, pyragyl,, naghthyl, qui npl ylI, i mjdazol yl,| which
may al so carry & ; one pr two sybstituents Rerr], and 5

CONH,
CONH;
CONH

RS

/\Ph
/\Ph

0
)Lg R3— (CHp) x—

a |
B
RI— ‘CH2) x/
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unbr anched,

Rlerr] can be hydrogen, (err]-al kyl, branched or
-O(derr]-alkyl, OH d, F, Br, I, CF3, NO2, NH2, CN,
COH, COO(err]-alkyl, -NHCO- ([ err] - al kyl -NFKI}phenyI
-NHSO err] - 10 90s0/48969 al kyl, -NHSC{er§é phenyl, -SO[err]-al kyl and
- SQ2- phenyl Rlerr] is hydrogen; Cerr]- aIkyI | i near or
br anched, P*_b,eJnhQLl_fllT ed by a phenyl ring 15
whi ch nmay itself jal so be bstitutgd by one or {wo R10
radi cal s, and err] 19 hydr ogen, C ¢rr]-al kyl, branched
and unbrancltjed, and 320 J[err] Rlerr] is
hydr ogen, d er ]-aﬁgyl, branchgd or
Y —
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unbranched, which may al so be substituted by 25 a phenyl ring

whj ch may also carry an Rerr] radi cal, and by [l acuna]

and Rlerr] is hydr ogen, Cerr]-alkyl, branched or 30
unbranched, &qégé§§;k-alkyl, branchegd, _ or unbranched,
oH d, F Br, T, ePr] , COOH, COO-Cferr]-alkyl, or two
Rl err] radicals nmay represent a bridge OC(R err] and

0050/ 48969 -1 - Rlernq] is hydr ogen,

Cerr]-alkyl, br anched and unbr anched, and R16
can be a henyl , yridyl, pyrimdyl, 5 pyri dazyl,
pyrazinyl, pyriazyl , rrol yl, napht hyl , qui nol yl,

i m dazolyl ring,| whi'®h may al 4o carry one or two substituents
Rerr],

H

R4

R3-—— (CHz) xr—
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and 10 A is -(CHerr])m, -(CHerr])-(CHerr]-
-(CH err] -(CH err]-CH=CH, -(err]C,
-COCH=CH, -(CHerr] - (CHerr] -NHCO (CHerr] -

CH CONH - (CH ey 1- NHS - (CHerr]-,
"N 0O o | D0s87aB988  oyor O S oot g

o 1 i AT SR g

1. An amide of the formula I

R, /ﬁ\ R .
AR

[
5 ACH)H O

and its tautomeric and isomeric forms, possible

enantiomeric and diastereomeric forms, and pos-

sible physiologically tolerated salts, in which
10 the variables have the following meanings:

R? can be hydrogen, C;-Cs—alkyl, branched and
unbranched, phenyl, naphthyl, quinolyl,
pyridyl, pyrimidyl, pyrazyl, pyridazyl,

15 quinazolyl, quinoxalyl, thienyl, benzo-
thienyl, benzofuranyl, furanyl and indolyl,
it being possible for the rings also to be
substituted by to 3 R® radicals, and

20 R? are  hydrogen, C1-C¢~alkyl, branched or
unbranched, 0-C;-Ce—alkyl, branched or
unbranched, Cz-Cg—alkenyl, C2-Cg-alkynyl,
Ci-Cs—alkyl-phenyl, Co-Ce-alkenyl-phenyl,
C;—-C¢-alkynyl-phenyl, OH, Cl, F, Br, I, CFs,

25 NO,, NH,, CN, COOH, CO0~-C3i-Cs—alkyl,
NHCO-C;-Cz-alkyl, NHCO-phenyl, CONHR?,
NHS0,-C4-C4—alkyl, NHSO;-phenyl, 50,-C3-Cy-
alkyl and SO,-phenyl, and

30 R® can be NR'R® or a ring such as



B is phenyl, pyridine, pyrimdine, pyrazine, —————————+m-dazole

_ ﬁﬂtrjrbte?i g,zollebr agfj gﬁd 30 " mI Soli 5,2 ?;dgbeﬁggnt I yl@!"ﬂﬂ"ﬂlm#mﬁﬁma
L T A T

nunmber O, 2, 3 or 4. 0050/ 48
102 - 2.0038/48R8% with heterocyél?% Substituents, of the
formula I, as clainmed in claim1, where IS pyridine or

5 B
R*
phenyl, and — N - G,R. : _: 3 ; - % ;——Cu—n.

| . | . —N_ | ;
N A -
| R%, (R, (R%), /N ®Y,

R is -C;-Ce-alkyl, branched or unbranched, which
may also carry a phenyl, pyridyl, thienyl,
5 cyclohexyl, indolyl or naphthyl ring which is
in turn substituted by a maximum of two R®
radicals, and

R> is hydrogen, COORY and CO-Z in which Z is
10 NR!?R™® and

R?
__N‘ ‘N_ﬂv . —NG’H’ _ : 3
\ ’ ' ' al’ld

R® is hydrogen, C1-Cs—alkyl, branched  or
unbranched, -0-C;-C4-alkyl, OH, Cl, F, Br, I,
CF3, NO;, NH, CN, CCOH, CO0-C,-C4—alkyl,
15 -NHCO-C;-C4~alkyl, -NHCO-phenyl, -NHSO;-C;-Cq4-
alkyl, ~-NHSO,-phenyl, -S0,;-C;—-C4-alkyl and

~S0,-phenyl, and

R’ is hydrogen, C;-Cg¢-alkyl, linear or branched,
20 and which may be substituted by a phenyl ring
which itself may also be substituted by one

or two R'® radicals, and

R® is hydrogen, Ci-Cg¢-alkyl, linear or branched,
25 which may be substituted by a phenyl ring
which may itself also be substituted by one

or two R radicals, and

R is hydrogen, Ci1-Ce—alkyl, branched or
30 unbranched, which may also carry a sub-



R5 i s hydrogen, and RO hydrogen, (err]- aIkyI branéﬁed—Of———-

unbr anched, 10 whi ch [lacuna] also carry a su

R16 phenyl which may al so carry one or two sub- n ﬂ14
and 15 1, and 1.

het er ocyclic sdboqo"t%’% of the 20~ 100 “fornul a I as cIa| rred in"claim

1, where Bis pyrldlne aQr phenyl, and Rerr] is
CONR[ err], and 25 Stlkgeﬁydﬁbgenonqnh¢qykukarl@Yhnc@wdlmudyl
unbranched, pyridazyl, pyrazinyl, pyrazyl, naphthyl,

quinolyl, imidazolyl, which may also carry
one or two substituents R, and

5
R'® can be hydrogen, C;-Cs-alkyl, branched or
unbranched, -0-C;-C;-alkyl, OH, Cl, F, Br, I,
CF3, NO;, NH, CN, COOH, C00-C;-Cs-alkyl,
-NHCO-C;-Cs-alkyl, -NHCO-phenyl, -NHSO,-C;i-C4-
10 alkyl, ~NHSO>-phenyl, -50,-C1-C4-alkyl and
-S0;-phenyl
R" is hydrogen, C;-C¢-alkyl, linear or branched,
and which may be substituted by a phenyl ring
15 which may itself also be substituted by one
or two R!® radicals, and
R™¥ is hydrogen, C;-C¢-alkyl, branched and
unbranched, and
20
7\ R /..:.N
—N N—R? ; _G,H? . E ; : —N\;'v
— 7%
—N r i —CN-—R’ - (CH);—N
\/ ' \ps
[sic]
R is  hydrogen, C;-Cs-alkyl, branched or
unbranched, which may also be substituted by
25 a phenyl ring which may also carry an R
radical, and by [lacunal
and
R™ is hydrogen, C1-Cs-alkyl, branched or
30 unbranched, 0-Ci-C¢-alkyl, branched or

unbranched, OH, Cl, F, Br, I, CF;, NO;, NH,,
CN, COOH, CO0-C;-Cs-alkyl, or two R'* radicals
may represent a bridge 0OC(R*®',0, and



whi ch [l acuna] also carry a substituent R err] __Rerr] phenyl which
may. al so carry one or two sub- 30 stituents Rlerr], and

n O and 1, and x 1. 35 4. An amd “ﬂ“ﬂlmmm
substi tuents, sqtﬂ% 69 formul a I s clai m ere
Bis pyr|d|ne or ﬁ 48969 *+ ¢

Rerr] is hydrogen
is hydrogen, Ci-Ce-alkyl, branched and

unbranched, and

R'® can be a phenyl, pyridyl, pyrimidyl,
5 pyridazyl, pyrazinyl, pyrazyl, pyrrolyl,
naphthyl, quinolyl, imidazolyl ring, which
may also carry one or two substituents RG,
and

10 A is - (CHz)m—, —(CHz)m -O-(CH2) o,
= (CHz) o=S-(CH2) m—, = (CHz) =S5O0~ (CHz2)n—,
- (CHz) c—-S0,- (CH2) p-, -CH=CH-, -C=C-,
-CO-CH=CH-, - (CH3),-CO-(CH3)n~,
- (CHz) n~NHCO- (CH2) o=, = (CHz) n~CONH- (CHz) o—,
15 - (CHz) n~NHSO,- (CHz) o—, -NH-CO-CH=CH-,
- (CHz) n—SO,NH- (CHy) o—, —-CH=CH-CONH- and

®9 o
N N
b 4 H
o] o
R
[sic]
R'-A together are also
20 [lacuna]
and
B is phenyl, pyridine, pyrimidine, pyrazine,

imidazole and thiazole, and

25
X is 1, 2 or 3, and
n is a number 0, 1 or 2, and
30 m, o is, independently of one another, a number O,

1, 2, 3 or 4.



Rlerr] is hydrogen, and 5 RO hydrogen, ( err }—atkyt—branched—or

unbr anched, whi ch [lacuna] also carry a su

Rl err] phenyl which nay also carry one or two sub- 10 gm“ m[“
Rlerr], and 0 and 1, and _ x 1. 1

W t.h heterocycluosogt'}ggt |gt uents, of the 102

formula I, as clai rred |n
claim1, where B is pyridine or phenyl, and 20 R2 is
hydr ogen Rlerr] is CONR err], and
2. An amide with heterocyclic substituents, of the

formula I, as claimed in claim 1, where
5 B is pyridine or phenyl, and
R® is hydrogen, and

R* hydrogen, C;~C¢-alkyl, branched or unbranched,
10 which [lacuna] also carry a substituent RIG,

¢ phenyl which may also carry one oOr two sub-
stituents R, and

15 n 0 and 1, and
x 1.
3. An amide with heterocyclic substituents, of the
20 formula I, as claimed in claim 1, where

B 1is pyridine or phenyl, and

R® is CONRM™@R'3, and

25
R’ hydrogen, C;-Ce¢-alkyl, branched or unbranched,
which [lacuna] also carry a substituent R,
R'® phenyl which may also carry one or two sub-
30 stituents R**, and
n 0 and 1, and
x 1.
35
4. An amide with heterocyclic substituents, of the

formula I, as claimed in claim 1, where
B 1is pyridine or phenyl, and



25

Rl err]
whi-ch [l acuna]
may al so carry one or two sub-
n 0 and 1, and

substituents,

A

Is -

0050/48969

-(CH err]

and

10

15

20

25

30

35

hydrogen, (lferr]-alkyl, branched or unbranched,

al so carry a substituent R err] R16 phenyl

stituents R err], and 30
x 1. 35 6. n am de wth heterocyclic

whi ch

0%?0%969 orrrua 10 S Cl al ne
o o G o M

- 104 - -(CH errF *t
R? is hydrogen

R® is hydrogen, and

R’ hydrogen, Ci-Cg~alkyl, branched or unbranched,
which [lacuna] also carry a substituent RS,

1¢ phenyl which may also carry one or two sub-
stituents R, and

n 0 and 1, and

An amide with heterocyclic substituents, of the
formula I, as claimed in claim 1, where

B 1is pyridine or phenyl, and
R? is hydrogen
R® is CONRM™R®, and

R® hydrogen, Ci-C¢-alkyl, branched or unbranched,
which [lacuna] also carry a substituent R?®

R“;phenyl which may also carry one or two sub-
stituents R*, and

n 0 and 1, and

x 1.

An amide with heterocyclic substituents, of the
formula I, as claimed in c¢laim 1, where

A is = (CHz)m~, —(CH2)n—0O-(CH2)o—,
= (CHZ) o_S— (CHZ)m_I —CH:'CH—I —CEC-I



B I's pyridine or phenyl, and 5 R err] I s hydrogen,

and R err] is hydrogen, and 10 %ﬁ-\
\?\%?Lﬁgﬁgy N S(C):[ err]-al kyI branched or stituent Rie unbr anche
Rl err] %gﬁéf ngﬁ m Jﬁo‘l ) 0 and 1, and Im" ’fmﬂ"” "m ” ,m

1.. 20 7. An amde vmth het erocycl i c substituents,
formula I, as clained in clai+{dE,)wheddH- (CHz) o, A |s [err]

- (CH2) n~SO,NH- (CH2) o—, and

B is pyridine or phenyl, and
5
R? is hydrogen, and
R® is hydrogen, and
10 R® hydrogen, Ci-C¢~alkyl, branched e} a
unbranched, which may also carry a sub-
stituent R'®, and
R¢ phenyl, and
15
m, n, o 0 and 1, and
b4 1.
20 7. An amide with heterocyclic substituents, of the
formula I, as claimed in claim 1, where
A is = (CHz)n~, = (CH2)pn-0-(CHz)o~,
~(CHz) o~S- (CH,) n—-, —-CH=CH-, -C=C-,
25 - (CHy) n-CONH- (CH2) o—,
- (CH2) n—SO;NH- (CH3) o~, and
B is pyridine or phenyl, and
30 R? is hydrogen
R’ is CONRYR™, and
R® hydrogen, C1-Ce—alkyl, branched  or
35 unbranched, which may also carry a sub-

stituent R!®, and

R*® phenyl, and



- (CHerr] -CH=CH, -Cerr]C, 25 - (CH err] - CONH

(CHerr]- - (CHerr]-, and B S
pyridine or phenyl , and 30 R2 i s hydrogen Rl err]
S CO\IR[err] Rl err] hydr ogen, clerr]-alkyTl,

br anched §§g°/48969 unbr anch&® whi ch may

stituent R er r], and Rl err] phenyl , Hﬁlﬂﬂ"ﬂﬁ"mlm Inm
0050/ 48969 - 105 -

m, n, o 0 and 1, and

x 1.
5
8. An amide with heterocyclic substituents, of the
formula I, as claimed in claim 1, where
B is pyridine or phenyl, and
10
R', R? are hydrogen, and
R® is hydrogen, and
15 R’ hydrogen, C;-Ce-alkyl, branched or
unbranched, which may also carry a sub-
stituent R*®, and
R¢ phenyl, and
20
m, n, O 0, and
X 1.
25 9. An amide with heterocyclic substituents, of the
formula I, as claimed in claim 1, where
B is pyridine or phenyl, and
30 R!, R? are hydrogen
R® is CONR™RY, and
RY hydrogen, C1-Ce¢-alkyl, branched  or
35 unbranched, which may also carry a sub-

stituent R'®, and

R® phenyl, and



m n, O 0 and 1, and X 1. 5 8. An am de with
het-erocyclic substituents, of the formula I, as clained in claim
1, "where B is pyridine or phenyl ﬁ%ﬁ}%HL

dro en

g[ngrr] ,15R[ e”]ooﬁg{ﬁwdrogen ﬁ;grogerﬂ‘os C1- C6 aI ky”","” ﬁg ﬁg“ L

unbranched, which nmay al so carry a sub-
and Rl eny]n, o  Qhenyl, and 20

X 1.

5 10. The use of amides of the formula I as claimed in
claims 1-5 for treating diseases.

11. The use of amides of the formula I as claimed in
claims 1-5 as inhibitors of cysteine proteases.
10
12. The use as claimed in claim 6 as inhibitors of
cysteine proteases such as calpains and
cathepsins, in particular calpains I and II and
cathepsins B and L.
15
13. The use of amides of the formula I as claimed in
claims 1-5 for production as pharmaceuticals for
treating diseases in which elevated <calpain
activities occur.
20
14. The wuse of amides of the formula I as claimed in
claims 1-5 for producing pharmaceuticals for
treating neurodegenerative disorders and neuronal
damage.
25
15. The use as claimed in c¢laim 9 for treating
neurodegenerative disorders and neuronal damage
induced by ischemia, trauma or massive bleeding.

30 16. The use as claimed in claim 10 for treating stroke
and craniocerebral trauma.

17. The use as claimed in claim 10 for treating
Alzheimer’s disease and Huntington’s disease.
35
18. The wuse as claimed in claim 10 for treating
epilepsies.



X 1. 25 9. An am de with heterocycli - the
formula I, as claimed in claim1l1, where |d|ne
or  phenyl, and 30 Rlerr], Rerr] ar e hyHm,H‘muuﬂ ME

Rl err] , and

Cerr]-alkyl, dé%ﬁ;iggég or - 107 A unbr anched, whi ch may
al so carry a sub- stituent R err], and

Rl err] phenylTheangse of compounds of the formula I as claimed

in claims 1-5 for producing pharmaceuticals and
[sic] treating damage to the heart after cardiac
ischemias, damage to the kidneys after renal

5 ischemias, skeletal muscle damage, muscular
dystrophies, damage produced by proliferation of
smooth muscle cells, coronary vasospasm, cerebral
vasospasm, cataracts of the eyes and restenosis of
blood vessels after angioplasty.

10

20. The use of amides of the formula I as claimed in

claims 1-5 for producing pharmaceuticals for
treating tumors and metastasis thereof.

15 21. The use of amides of the formula I as claimed in
claims 1-5 for ©producing pharmaceuticals for
treating disorders in which elevated interleukin-1

levels occur.

20 22. The use of amides according to claims 1-5 for
treating immunological disorders such as inflamma-
tions and rheumatic disorders.

23. A pharmaceutical preparation for oral, parenteral

25 or intraperitoneal use, comprising at least one

amide I as claimed in claims 1-5 per single dose,

besides conventional pharmaceutical ancillary
substances.



0050/ 48969 - 106 - m n, o O

X 1.
5 .10. The use of am des of the formula | as clained in cl ai ns
1-5 for treating diseases. 11. The use of am des of the fornula

clained in

claims 1-5 as inhibitors of cysteine proteases. 10

12, The use a02944%%%°in claim 6 as inhibitors of cysteine
prot eases such as cal pai ns and cat hepsins, in particular
cal pains | andNbéveBNdamides witR! ReceéPScycRiE Lsubdtituenitss, THieisse of

am des of the fgrnul
phar naceut i cal B*¢H

cal pai n

10

15

20

25

30

as

ainmed in clainms 1-5 for production as

ratl as_c
ation and 43®ting diseases in which elevated

activities occur. 20

Abstract of the disclosure

Amides of the formula I

4
(R, j\ o
R1 A R

I
FF/C»EAH O

and its tautomeric and isomeric forms, possible

enantiomeric and diastereomeric forms, and pos-

sible physiologically tolerated salts, in which

the variables have the following meanings:

Rl

can be hydrogen, C;-Cg¢-alkyl, branched and
unbranched, phenyl, naphthyl, quinolyl,
pyridyl, pyrimidyl, pyrazyl, pyridazyl,
quinazolyl, quinoxalyl, thienyl, benzo-
thienyl, benzofuranyl, furanyl and indolyl,
it being possible for the rings also to be
substituted by to 3 R® radicals, and

are hydrogen, C;-Cg—alkyl, branched or
unbranched, 0-Ci-Cg¢—alkyl, branched or
unbranched, Cy-C¢—-alkenyl, C,-Cs—alkynyl,
Ci-Cs~alkyl-phenyl, C,-C¢—-alkenyl-phenyl,
C2-C¢-alkynyl-phenyl, OH, Cl, F, Br, I, CFs,
NO2, NHz, CN, COOH, CO0-C;-C4-alkyl,
NHCO-C;~Cs~alkyl, NHCO-phenyl, CONHR®,
NHSO,-C;1-Cq~alkyl, NHSO,-phenyl, S0,-C1-Cy-
alkyl and SO;-phenyl, and

can be NR'R® or a ring such as



14. The use of amdes of the formula | as clained in clainse 1-5

fot produci ng pharmaceuticals for treati ng neurodegenerative
di-sorders and neuronal damage. 25 15. The wuse as clained
in claim 9 i ng neur.,pdegener ati ve di sorders and

neur onal darragée(%wiégeﬁ i nduced by ischéhia, trauma or nassive bl eedi ng.
30 16. The use as claimed in claim10 for_treating stroke and

cr ani ocer ebr al trau_r_’r_%/. N pe 1Ly @ u,s_e,\,ﬁ _chNﬁEa\,, | cl aa+re 10 for
treating Al zReimer” s* di se and i ngt on\sAi 5ease—~'35 18.
The use as claimed in claim 10 for treating epi | epsi es.

0050/ 48969 A 107 -
SORPSCRLCORRe s
. N H
~
Y ®), &,

(R, R"),

R* is -C;-Ce~alkyl, branched or unbranched, which
may also carry phenyl, pyridyl, <thienyl,
5 cyclohexyl, indolyl or naphthyl ring which is
in turn substituted by a maximum of two R®
radicals, and

R’ is hydrogen, COORY and CO-Z in which Z is
10 NR'?R?® and

R?
—N  N—FR" R —
NN ; “‘”(3/ ; < > and

R® is  hydrogen, C;-Cq-alkyl, branched or
unbranched, -0-C,;-C4-alkyl, OH, Cl, F, Br, I,
CF;, NO;, NH;, CN, COOH, CO00O-C;-Cy-alkyl,
15 -NHCO-C;-C4-alkyl, -NHCO-phenyl, -NHSO,-C;-C4-
alkyl, -NHSO,-phenyl, ~80;-C1-C4-alkyl and

-S0,-phenyl, and

R’ is hydrogen, C;-Cg¢~alkyl, linear or branched,
20 and which may be substituted by a phenyl ring
which itself may also be substituted by one

or two R! radicals, and

R® is hydrogen, C;-Ce¢-alkyl, linear or branched,
25 which may be substituted by a phenyl ring
which may itself also be substituted by one

or two R radicals, and

R® is hydrogen, C1-Ce-alkyl, branched or
30 unbranched, which may also carry a sub-



19 The use of conpounds of the fornula | as clained inclains 1-5

for produci ng pharmaceutical s and [sic] treating damage to the
heart after cardi ac i schem as, damage to the kidneys after renal
5 [ scheg“'ﬁi et al muscl e daymage, muscul ar

dystrophi es %/e duced by proliferation of snoot h nmuscl e
cells, coronary vasospasm cerebral vasospasm cataracts of the

eyes and restenosis of stituent bR’c?od omsphésyhft@yradgﬂoplmsmynlm’ 20.

The use of am des of th rdg.gﬁ a%ygfa g§g in %&rl and nrga{r;afg 5 for

produci ng pharmaceut i cal Si's
t her eof . 15 21. The Cﬂsle'lQifylam dasdgzomb.fcwmra pays 2]3e meRnny

claims 1-5 for produci n%@%ﬁ%ﬁd’@&%‘&tﬁ%ts R, andreating disorders in

whi ch el evat ed interl eukin- I"evel s occur. 20 22. The use of
am des accérding to clains 1 5 for treating i mmunol ogi cal

di sorders such as il ardEy  be hydrdgleQDS @dcgiﬁwﬂtl C tcilasmu&rs or

2o apertomesr ke Do itk AT O &, 5, 5l

CFs;, NO,, NH,, CN, COOH, CO0-C;-Csq~alkyl,

-NHCO-C;-C4-alkyl, -NHCO-phenyl, -NHSO,-C;1-Cy-

10 alkyl, -NHSO,-phenyl, -S80,-C1-C4~alkyl and
-S0,-phenyl, and

R is hydrogen, Ci-Cs-alkyl, linear or branched,

and which may be substituted by a phenyl ring

15 which may itself also be substituted by one
or two R radicals, and

R*? is  hydrogen, Ci-Ce-alkyl, branched and

unbranched, and

20
R? RN
— - 0T — . — R,
W R — (:}, ; S PN
¥
—~ % . _.CN_R, - BN
\._-/ ’ \R‘
[sic]
R13 is hydrogen, C,-Cs-alkyl, branched or
unbranched, which may also be substituted by
25 a phenyl ring which may also carry an R

radical, and by [lacuna]
and

R is  hydrogen, Ci~Ce¢~alkyl, branched  or
30 unbranched, 0-C;-C¢-alkyl, branched or
unbranched, OH, Cl, ¥, Br, I, CF3, NOz, NHz,
CN, COOH, COO-C;-Cs-alkyl, or two R' radicals
may represent a bridge OC(RY™,0, and
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R® is  hydrogen, Ci-Ce-alkyl, branched and
unbranched, and

R* can be a phenyl, pyridyl, pyrimidyl,
5 pyridazyl, pyrazinyl, pyrazyl, pyrrolyl,
naphthyl, quinolyl, imidazolyl ring, which
may also carry one or two substituents RS,
and

10 A is - (CHz)n=, -(CHz)n -O-(CHy) .-,
= (CHz) 6=8- (CH2) n~, = (CH)(~SO- (CHz)n—,
= (CHz) o—=S02~ (CH3) n—, -CH=CH-, -C=C-,
-CO-CH=CH-, -(CHj),~-CO- (CH2) p—,
~ (CHz) n=NHCO- (CHz) o=, - (CHz) n=CONH- (CHj) o,
15 = (CH2) n~NHSO,~- (CH3) o-, ~NH~-CO-CH=CH-,
= (CHz2) n~SO,NH- (CH;) -, -CH=CH-CONH- and

® 0 g ° ®9,
N N
L
o. ! o H
®9)
0
[sic]

R*-A together are also

20 [lacuna]
and
B is phenyl, pyridine, pyrimidine, pyrazine,
imidazole and thiazole, and
25
X is 1, 2 or 3, and
n is a number 0, 1 or 2, and
30 m, o is, independently of one another, a number 0,

1, 2, 3 or 4.



