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Increased calpain levels have been measured in various
pathophysiological processes, for example ischemias of the heart
(e.g. cardiac infarct), of the kidney or of the central nervous
system (e.g. ”stroke”), inflammations, muscular dystrophy,
cataracts of the eyes, injuries to the central nervous system
(e.g. trauma), Alzheimer’s disease etc. (see K. K. Wang, above).
A relationship of these diseases with increased and lasting
intracellular calcium levels is suspected. As a result,
calcium-dependent processes are overactivated and are no longer
subject to physiological regulation. Accordingly, overactivation
of calpains can also initiate pathophysiological processes.
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40 1t was therefore postulated that inhibitors of the calpain
enzymes can be useful for the treatment of these diseases.
Various investigations confirm 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

45 action of calpain inhibitors in acute neurodegenerative disorders
or ischemias, such as occur after cerebral stroke. Likewise,
after experimental brain traumata, calpain inhibitors improved



or ischem asgosgylagag7occur after cerebral stroke. Likew se, after

experinmental brain traumata, calpain inhibitors inproved 0050/ 48967
2 _ recovery fromthe nmenory power deficits and neuronotor disorders
~which occurred (K. E. Saatman et al. Pr% Natl. Acad. Sci. USA, 1996,
93, 3428-3433). C. L. Edelstein et al roc. .Natl. Acad. Sci, USA,

1995, 92, 7662°8VeR% M tRE JIRMATYy BOURT | Ff 61 tEa PR RPUTPMOLAF bt EREISTS
ki dneys danmalBichoaspsaeda(KydshiSeatmppret sthhi Papc. Nagl. ATag. §¢ic.USR,
1995, 59(1), 1896 8,93ye13428bB433 0. sholv. f Bdelstidin et elfecRnocof Netl paiaad.
i nhibitors akter wsa,dilgesdagnge;es2i-6h me@nd a protdueeivdladtiohest acallpain
reper f usi og ﬁm&a&l Bl ﬁlaﬁ&yéﬂldta% §ed * goixlial h?oérﬁa%asaeafxéé}a et
[err]-AP4 prQie' %' al, 6‘559(}? Jtﬁésap%iéc 'éﬁgg witab.}ﬁ

di sease was o d

rel ease of |E%g$ Fép?gn m}ﬁ‘ﬁ’é’ﬁqﬁh‘i‘%"rﬁred’aﬁglﬂﬁl jage HHF‘Bﬁ‘t

Wat anabe et EF°du°ed (9}’t dRFREM I OF repeyfusipn.gGince | ¢alpadns &F‘Ph’éﬂmﬁse f ound
t hat cal panhlbmrcmet seieasm i rhet pxARS airfodetin, opotantdalcusésasd® (E.

Shi ba et 3lp. th@btdpeudtet fog Altheikes '’ sBiibsedseCaaseprbisesed (J.SEDGEKI H,

1994, 25-28 8P} -Nedrdhn, 1996NcKd, 680S69pl .The ¥389dase oﬁﬁjn)terleukfr‘ﬂ-fltd“%r

possi bl e useg; gf mwdlsp'éal 1% §591+ié&z%d hnga Ocpapg, Trends in
Phar macol . Sg 99 5, al_n fors ve dy been
degcrl bed in OkIJJ" Argg%(lre ga 4 Wra‘r?l ﬂ(1) % %e nat

i rreversi bl e°6 lt°‘F§1rﬁhrﬂwt 8V§°t‘%§l%1 erflfFE i eR eF}‘ETPﬁ SF%LT’ nhi bi tors
are al kyl asi f§- Jé’l?bﬂ'—aﬂées 20th Meetingelnti-sAGsanBrepst Ieancerees oact
nonsel ecti vefgndai tdpe B8EY, 025-28 Sepst abim:. Thudntbhbs e (Suppldi § prk994, of t en
show undesiradle. side effects, such as toxicity, and are accordingly
restricted in their use or unutilizable. Anong the irreversible

Inhibitors c | a ( .

M Govan . et aﬁfr%f ?%sggsge %Sai?f ggifjxoﬁ %hlblggg géggéﬁsgﬁ K

a- hal oket @@es ??—f ker e Me erl‘r? 1 *35, 216-20) or

disul fides (R Matsueda et al. Chem Lett. 1990, 191-194 Many known

reversibl e | ARlBAIOARhaPitgEs dave ploeady deensdercriberh inakhai hitepature.

peptide al deWiyesss arienmpanly c Haweverpepithin dodeversiblzepiri geptidehydes such

as, for examphkibiZoval.- Reea HyIM)L irre?@&dsihle( Snhibhebrs BrendskylatBim . Sci .

1991, 16, 15@nitardde@end hahy%ine ags&@arﬁ%@ th@bsehdieRlede al dehydes have

tggcg: \S/??aénﬁatg@electtlk}@iytmyt}@ gsoa t@P QgrslgP%ro%ﬁl%U%eQ% mﬁng_t%%

r )

react i onsy éﬁt&ﬁ%h%% Bﬁﬂ%%ﬂ’aﬁ% QQS% %P éf Pach 2y %oxﬁzmggh %‘h‘fzargnd
ccordlng y restricte 1n helr use or unutilizable. Among t

' irreversible inhibitors can be included, for example, the

epoxides E 64 (E. B. McGowan et al., Biochem. Biophys. Res.

Commun. 1989, 158, 432-5), o-haloketones (H. Angliker et al., J.

Med. Chem. 1992, 35, 216-20) or disulfides (R. Matsueda et al.,

Chem. Lett. 1990, 191-194).

30

Many known reversible inhibitors of cysteine proteases, such as
calpain, are peptide aldehydes, in particular dipeptide and
tripeptide aldehydes such as, for example, Z-Val-Phe-H (MDL
28170) (S. Mehdi, Trends in Biol. Sci. 1991, 16, 150-3). Under
physiological conditions, peptide aldehydes have the disadvantage
that they are often unstable on account of the great reactivity,
40 can be rapidly metabolized and are prone to nonspecific reactions

which can be the cause of toxic effects (J. A. Fehrentz and

B. Castro, Synthesis 1983, 676-78.
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In JpP 08183771 (CA 1996, 605307) and in EP 520336, aldehydes
45 which are derived from 4-piperidinoylamides and

l-carbonylpiperidino-4-ylamides have been described as calpain

inhibitors. However, the aldehydes claimed here, which are
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Ketobenzamides are already known in the literature. Thus the keto
ester PhCO-~-Abu-COOCH,CH3 was described in WO 91/09801, WO 94/00095
and 92/11850. The analogous phenyl derivative

Ph-CONH-CH (CH,Ph)-CO-COCOOCH3 was found in M. R. Angelastro et
al., J. Med. Chem. 1990, 33, 11-13 to be, however, only a weak
calpain inhibitor. This derivative is also described in

J. P. Burkhardt, Tetrahedron Lett., 1988, 3433-36. The
significance of the substituted benzamides, however, has never
been investigated until now.
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In a number of therapies, such as stroke, the active compounds
are administered intravenously as an infusion solution. For this
40 purpose, it is necessary to have at one’s disposal substances, in
this case calpain inhibitors, which have sufficient
water-solubility so that an infusion solution can be prepared.
Many of the calpain inhibitors described, however, have the
disadvantage that they only show a small or no water-solubility
45 and are thus not suitable for intravenous administration. Active
compounds of this type can only be administered using auxiliaries
which are intended to impart water-solubility (cf. R.T. Bartus et
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The present invention relates to substituted amides of the
general formula I
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and their tautomeric and isomeric forms, possible enantiomeric
and diastereomeric forms, as well as possible physiologically
tolerable salts, in which the variables have the following
meanings:
35
Rl [sic] can be C;-Cg-alkyl, phenyl, naphthyl, quinolyl, pyridyl,
pyrimidyl, pyridazyl, quinazolyl and quinoxalyl, where the
rings can additionally be substituted by up to 2 radicals R4
[sic], and
40 .
R2 [sic] is -(CH3)n-R8 [sic], where R8 [sic] can be phenyl,
cyclohexyl- [sic] or indolyl and m = 1 to 6, and

X is a bond, -CHp-, -CH,CHp-, -CH=CH-, -C=C-, —-CONH-,
45 -- SO;NH- [sic], and and [sic]



and t heir taQ050¢nB963Ind i soneric forns, possible enantioneric and

di astereonmeric forms, as well as possible physiologically tolerable
salts, in which the variables have the foll ow ng nmeani ngs: Rl [sic]
can be (err]- C[err] al kyl, phenyl, naphg hyl, qui \rll\lﬁl yl, Eyl‘l dyl, _
pyrimdyl, oL V4 ui noxal yl, ere the rings can
additi onal I ykgegs st]| ?EFQS ‘g{- rea%q radi cal s R4 [sic], and 40

Rlerr] [sic] is -(CH[err])[err] R8 [SIC] where R8 [sic] can be phenyl,

cycl ohexyl - [SI c] or indolyl afi m=1to 6, and O0X is a bond, -CH2-,
-CH2CH err]-, -CH=CH, - éiﬂr] , - CONH-, -- SO err] NH [SIC] and
and [sic] 5 0050/ 4 N nd N R1- X
[sic] together are also | 10 R3 ic] is h_ydro_gen and
CO- NR6R7 [sic], R4 [sic¢] i hyd ogen, -CA4~al kW [@c], whichis
branched and 15 unbranched, Band - O Cl-C4-al kyl [dic]; R5 [sic] is
hydr ogen, Cl-C4-al kyl [sic], which is branched or unbranched, and
-0 Cl-C4-al kyl [sic]; 20 R6 is hydrogen, Cl-C6-alkyl, which is branched
and unbr ad®hand and R7 [sic] is hydrogen, Cl-C6-alkyl, which is
branched or unbranched, and 25 n isis [sic] a nunber 0, 1 or
2. R3 [sic] is hydrogen and CO-NR6R7 [sic],

R4 [sic] is hydrogen, Cl-C4-alkyl [sic], which is branched and
15 unbranched, and -0-Cl-C4-alkyl [sic];

R5 [sic] is hydrogen, Cl-C4-alkyl [sic], which is branched or
unbranched, and -0-Cl-C4-alkyl [sic];

20 R6 is hydrogen, C;-Cg-alkyl, which is branched and unbranched,
and

R7 [sic] is hydrogen, C;-Cg-alkyl, which is branched or
unbranched, and

25
n is is [sic] a number 0, 1 or 2.

The compounds of the formula I can be employed as racemates, as
enantiomerically pure compounds or as diastereomers. If
enantiomerically pure compounds are desired, 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 also be prepared
by using commercially obtainable compounds, for example optically
active amino acids such as phenylalanine, tryptophan and
tyrosine.
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The present invention also relates to compounds which are
mesomeric or tautomeric with compounds of the formula I, for
example those in which the aldehyde or keto group of the formula
I is present as an enol tautomer.

40

The present invention further relates to the physiologically
tolerable salts of the compounds I, which can be obtained by
45 reaction of compounds I with a suitable acid or base. Suitable
acids and bases are listed, for example, in Fortschritte der
Arzneimittelforschung [Advances in Drug Research], 1996,
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R2
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vii ' IX

Carboxylic acids II are linked to suitable aminoalcohols III to
45 9ive the corresponding amides IV. Use is made here of customary

peptide coupling methods, which are mentioned either in

C. R. Larock, Comprehensive Organic Transformations, VCH
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then convert egtainplé hazla,mldﬁaakcvléls&m@-ﬁyuﬁeﬁybemtnaéeﬁ@t sl %cﬁﬁ{‘r&ﬁ&ii
out in anhydpeyg, ;4 Nidn tBh¥eRtsa S&bct?;nasamdéaetﬁmg&ﬁ Jg{elsdemg 250C
tetrahydrof ug @Qc@ﬂgnCHA"@%Q¥LL8r6G¥“£%¢aﬁhy&Poéé”“%%%%E“ gfveﬁégﬂsucﬁ gg +250
[sic]. methylene chloride, tetrahydrofuran and dimethylformamide at

10 temperatures from -20 to +250C [sic].

These carboxylic acid esters IV (R’= O-alkyl) are converted into
the acids IV (R'= H) using acids such as triflourocacetic [sic]
acid or hydrochloric acid or bases such as lithium hydroxide,
15 sodium hydroxide or potassium hydroxide in aqueous medium or in
- mixtures of water and organic solvents such as alcohols or
tetrahydrofuran at room temperature or elevated temperatures,
such as 25-100°C.

These derivatives IV (R’= H) which are obtained can be oxidized
to the aldehyde derivatives I according to the invention. It is
possible to use various customary oxidation reactions for this
(see C. R. Larock, Comprehensive Organic Transformations, VCH
Publisher, 1989, page 604 f.) such as, for example, Swern and
Swern-analogous oxidations (T. T. Tidwell, Synthesis 1990,
857-70), sodium hypochlorid [sic]/TEMPO (S. L. Harbenson et al.,
see above) or Dess-Martin (J. Org. Chem. 1983, 48, 4155).
Preferably, the reaction here is carried out in inert aprotic
solvents such as dimethylformamide, tetrahydrofuran or methylene
chloride using oxidants such as DMSO/py x SO3 or DMSO/oxalyl
chloride at temperatures from -50 to +250C [sic], depending on
the method (see above references).

20

25

30

Alternatively, the carboxylic acid II can be reacted with
aminohydroxamic acid derivatives VI to give benzamides VII. In
this case, use is made of the same reaction procedure as in the
preparation of IV. The hydroxamic [lacuna] derivatives VI are
obtainable from the protected amino acids V by reaction with a
hydroxylamine. In this process, use is also made here of an amide
preparation process which has already been described. The removal
40 of the protective group X, for example Boc, is carried out in a
customary manner, for example using trifluoroacetic acid. The
amidohydroxamic acids VII thus obtained can be converted into the
aldehydes I according to the invention by reduction. In this
process, use is made, for example, of lithium aluminum hydride as
45 a reductant at temperatures from -60 to 00C [sic] in inert
solvents such as tetrahydrofuran or ether.

35



These car boxposo/aged7esters |V (R = O alkyl) are converted into t he
acids IV (R =H) using acids such as triflouroacetic [sic] acid or
hydrochl oric acid or bases such as |ithium hydroxide, 15 sodi um hydroxide
or potassium hydroxi de in aqueous medi ungor in m'xtures of water and
organl C solv suc a;_o tﬁghg%s Qr i et r%rp#/drqfuran room,tenperature
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accordi ng t oPrRRaredenthiigh. cap likewisgobsi epnverdedséntarihaaldgbydemry

oxi dati on reactooding dro tthesinvertsion By Redicirieonk, Thesprmiersises &rgani c
Transf or maty adstedGh R. BubLasbek, chbaplehgrgired @4ghn)c StitdhsTormheiomxanpl e,

Swern and 25 yepepih PIHeRJ0u589XI js0R39(Jg. T. Tidwell, Synthesis 1990,
857-70), sodi um hypochlorid [sic]/ TEMPO (S. L. Har benson et al . see

b Marti f b| th
?eg\e? |) Ogr her E?’Fsp%%?arr}?a&dnf}u?g the rfgﬂ]k{“l" g?t)?‘? @mld:é?o?[v%ﬁ‘f%réﬁ%@ﬁia che

di met hyl f or méAVEREiqMt HdRFEPBI LFRRTYOR KEEPGMGR O kehpestar 9¥oFRg @3 dint s
such as DNBQOcpyried@udr ip varDnBOwWaysl, yWwhich didver bdenatuttlsimedr ahures from
-50 to +250Csksthé¢sisiaeqaden=ng. on the nethod (see above references).
Alternatively, the carboxylic acid Il can be reacted with

am nohydroxargkﬁtﬁgégs dedetat bves VI to give benzamides VII. In 3 this case,
use is made of the sane reaction procedure as in the preparation of |V
The hydroxam c [l acuna] derivatives VI are obt ai nable fromthe protected
amno acid$ V by reaction with a g hydroxylamne. In this process,guse is

al so nade her er'opcqn i deoH  preparati on process whoah_has al ready been
described. The re%f *thgu P ve—gromp X, for RbRH
carried out inR- tonmry manner ! for exanple u®l g ™| uoroace |c

acid. The am dohydrioxam ¢ aci dg WY thus obtained can be converte® into
t he al dehydes | accordl ng to the invention eduction® In this
process, #e is made, for exanple, of |ithi al um num hydride as 45 a
reductant at tenperatures from -60 £=p3ik@) in inert s‘rol vents such
as tetrahydrofuran or ether. 0050/ 48967

8 Anal ogousli(y to the | ast ocess, carboxylic acids or acijd
derivatives, such ag ters | (Y COO?' COSR ) can al so bg¢ pr epar ed,

whi ch can |ikewi se 0 8 the al dehydes | acco dP‘ﬁg)to t he
i nvention reduction. These pmocesses are 5 listed in R "2 m mn K,
Conpr ehensi ve Organi c X¥fransformations, .= VCH Publisher, 1989
619- 26. The preparation of the substituted anmides | acco} di ng to t he
T oo
1. Hydroly R’00C
R! - X R
o}
X1l r

The carboxylic acids II are reacted with aminohydroxycarboxylic
acid derivatives X (for preparation of XI see S. L. Harbenson et
al., J. Med. Chem. 1994, 37, 2918-29 or J. P. Burkhardt et al.

40 Tetrahedron Lett. 1988, 29, 3433-3436) under customary peptide
coupling methods (see above, Houben-Weyl), amides XIII being
obtained.

These carboxylic acid esters XIII (R’= O-alkyl) are converted
into the acids XIII (R‘= H) using acids such as trifluoroacetic
acid or hydrochloric acid or bases such as lithium hydroxide,
sodium hydroxide or potassium hydroxide in aqueous medium or in
mixtures of water and organic solvents such as alcohols or

45



I nvention, [|la@50A48867ry a ket oam de or ketoester group, can be 10 carried

out in various ways, which have been outlined in Synt hesi s schene 2.
Synt hesis schene 2 [err] _ _ M - 35 The
carboxylic acids Il are reacted with am gohydroxycarboxylic aci d

[ Il ves faor nr ratiqQn-of Xl see S. L. Harpenson et al., J. Med.
e 1064, %tf%&i'@%’gggmf P 58m LeriSek st af SLRYFeR EHERR R UzeR

1988, 29, 343?:"‘-‘?%‘43‘8)2 ﬁb@i ccustomslry pepti de coupling nethods (see above,
Houben- Wyl ), ami des Xl 1| being obt ai ned. These carboxylic acid esters
X1l (R = O diteylderdvat tors &IIddokdtainkd canebacoxiiiided toéRke H) using aci ds
such as trigl|kevoratbbkglic awiid Gerivabiomd ari Sc@stding tBagRs iEhtdsn.

l'i t hi um hydr aided@an b&ORhdENFRYAERXE ASF QFarRBhESShABrANY" BBCE%&%&% 33 g?!ﬂéns

medi um or in (Ség ét.uﬁ.engO%t E'Emsp&eq{s%%@ BrSQHJYcerHr%ng%orma J.OHSC,O HS or

0050/ 48967 Publisher, 1989, page 604 f.) such as, for example, Swern and

Swern-analogous oxidations, preferably dimethyl sulfoxide/

10 pyridine-sulfur trioxide complex in solvents such as methylene
chloride or tetrahydrofuran, if appropriate with addition of
dimethyl sulfoxide, at room temperature or temperatures of -50 to
25°C (T. T. Tidwell, Synthesis 1990, 857-70) or sodium
hypochloride [sic]/TEMPO (S. L. Harbenson et al., see above).

15

If XI are a-hydroxy esters (X = O-alkyl), these can be hydrolyzed

to carboxylic acids XII, the reaction being carried out

analogously to the above methods, but preferably using lithium
hydroxide in water/tetrahydrofuran mixtures at room temperature,
it being necessary to take into consideration, however, that in
this case, for the protective group R’, a radical is selected
such as, for example, tert-butyl-0, which allows the selective
cleavage of one of the two ester groups. The preparation of other
amides XIII is carried out by reaction with amines under coupling
conditions which have already been described. The alcohol
derivative XIII can be oxidized again to give ketocarboxylic acid
derivatives I’ according to the invention.

20

25

The preparation of the carboxylic acid esters II has already been
described in some cases or is carried out according to customary
30 chemical methods.
Compounds in which X is a bond are prepared by customary aromatic
coupling, for example the Suzuki coupling with boric acid
derivatives and halides under palladium catalysis or
35 copper-catalyzed coupling of aromatic halides. The alkyl-bridged
radicals (X= -(CH;)p-) can be prepared by reduction of the
analogous ketones or by alkylation of the organolithium, e.g.
ortho-phenyloxazolidines, or other organometal compounds (cf.
I. M. Dordor et al., J. Chem. Soc. Perkin Trans. I, 1984,
40 1247-52).

Alkene- and alkyne-bridged compounds are prepared, for example,

by Heck reaction from aromatic halides and appropriate alkenes

and alkynes (cf. I. Sakamoto et al., Chem. Pharm. Bull., 1986,
45 34, 2754-59).



9 t et r ahy gosoyas96yt room tenperature or el evated tenperatures, such
as 25-100[err] C The derivatives Xlll obtained can be oxidized to the

5 ketocarboxylic acid derivatives |I' according to the invention. Use can
be nmade for this of various customary oxigdation reactions (see C R
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ester groups TQ&‘oM %’3‘5 'Qé'hél‘i ster L é o%&rd% nout by
reaction w tg_ga? nes undep cou,ge e@ 2 dgg have a ead been
described. T PIGH et T VIS a"‘ﬁ1 z'esd1 g alﬁ 5?

ket ocar boxgl PEORE? QS“Ch @8&r P%E’E‘?'véé“llm'aﬁé%?‘iﬁ%&t?o)t hean ﬁPPHﬁrte
preparation @erivetivashdryvhichdlX dsied scoyrasponds eadiutiden radmu bed
in sone casementiomeddnr ithe generzmdceoldimg The cesttheny Bfe claemiedl outet hods.
Conpounds i nhébe Cdnaidgoud1hots e prbepsses dusceibéan@idverlodmahalogously

coupling, fogoeyendrtfl thecsbestdry aRhb8g, Wi th boric acid derivatives
and hal i des under pall adi um cat al yS| s or 3 copper cat aI yzed coupling of

aromatic 24 The aI i d [ ca. rr err can
be prepared h‘g © ReitR%9 8'5 ﬁ‘?@ =t 5&5}1%‘5% o e§° ’t[ﬁ?da%‘ £/T‘ ?? o)n of
t he organol i PREERRE e’-r’denthr%IFﬁ) %H}FB&%M FE84ne RTEREFSor HAnonet al
conpounds (cParticylancyBbedre Ruotgasesjsucthan teccalpaifisn ITRRASIT [and1984,
40 1247-52). cathepdien®- aaddL al kyne- bri dged conpounds are prepared, for
exanpl e, by Heck reaction fromaromatic halides and appropriate al kenes
and al kyn&s rRE . iAnibIdeRPOLEt £dn Vf thENESR AT cBYLY - subkR8Cutéd AAffides
2754-59) . I was determined using enzyme tests customary in the literature,

a concentration of the inhibitor at which 50% of the enzyme

activity is inhibited (= IC50 [sic]) being determined as a scale

of action. The amides I were measured in this manner for

30 inhibitory action of calpain I, calpain II and cathepsin B.

Cathepsin B test

The cathepsin B inhibition was determined analogously to a method
35 py s. Hasnain et al., J. Biol. Chem. 1993, 268, 235-40.
2 pL of an inhibitor solution, prepared from inhibitor and DMSO
(final concentrations: 100 puM to 0.01 uM) are added to 88 uL of
cathepsin B (cathepsin B from human liver (Calbiochem), diluted
40 to 5 units in 500 uM buffer). This mixture is preincubated at
room temperature (25°C) for 60 minutes and the reaction is then
started by addition of 10 uL of 10 mM Z-Arg-Arg-pNA (in buffer
with 10% DMSO). The reaction is monitored at 405 nM in a
microtiter plate reader for 30 minutes. The IC50s [sic] are then
45 determined from the maximum gradients.
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are prepared fromthe am nes and acid derivatives anal ogously to the

met hods descri bed above. Al ternatively, conpounds of the general
formula | can also be 5 synthesized by ;qodi fyi ng or exchangi ng the
reacti on sequences V’\’%LC are listed i'n schemes 1 and 2. Thus, for
exanple, a CLBARMAMeIt F8EX [sic] = RSO err]NH) can be prepared from a
derivative IV (RIX [sic] = NJerr]) by reducing the nitro group to the '
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general or casbopReH, Weishtedsi. b1a¥ analyBes h@ienneyehifal | seduehstingytad

apﬁoggz Slesconbshaggea N e fluopéfc%%te bBVeRd [S&S%agraﬁe' PRA&RIdOTS F‘ﬂif‘ﬁﬁéf e;ﬂg
Ipl Ca?tﬁthgl £ (ﬁﬁé()s f‘? %%nm;g%g% % gggfaﬁl&gﬁo]ﬂ? Ei‘uorlmeter

d
het Zpocycl i &t Yexsdbd ?t ead‘da?#’ble PMoeER c?eﬁ?f’ﬁ’r‘ﬁ?e’dg JANG 8hz§he st s

cust omar y 1sn thRecleavas gfcthe substgatenis alingaropndnkhe mitscRSALEEIGI ch
50% of the emgpieity ofccialpaiyniss ilow BiEt thie (expe@ifehts cdre lpairmged cowt rAtned
as a scale tempesatiires ofht2%ti dbe inhdbidoisaandethe rallPpasinnsubseyrater ade

inhibitory agtied € thel Bap8rime@l1Pdhbch | afls0AEBEREidhd: where GHdEPSIi N B

t est Thesﬁaab&%eﬂ&céaalﬁtﬂmh\@ailﬂﬁ LIHaat-apabpgously to a method
35 by S. Hasnain et al . Biol. Chem 1993, 268, 235 40 2 [err]L of

an i nhi bi t28 _sol uti on, dfromlnh bi t or _and
concentrat i ofg: 2R RF Pﬁfﬁggi)%a éPr #ﬂQ Isélbéaﬁéﬁet@% eiEiLTilbfand
cathepsin B (téa?hb(bsﬁln°é FT%ﬁﬂRﬂH‘arﬁ IW’ (feapby obtom)18 aM)usrs aledoty a
units in 5001[ vir¢utdnref which Tdonsaiingt Imaéfens phei nalbairednesiiatedr gbeavage
t enper at ure p25€the fsaubstabe nik aseasmtetinfor et @0 indni hEN ul oSt suikish doy
addition of 16o[errdd u@f sdurddrZ-iA OMADY- DNA thieR B8dd®rand twel InADIHLIRO) -
- The react i%8n oSt RPN Rvadeal s HustMebiNtdr a {gtghgpggr ff ate reader for 30
m nutes. The |1 C50s [sic] "are then 45 determ ne romthe maxi num gradi ents.
Ki values are determined according to the classical equation for
reversible inhibition:
30 Ki [sic] = I/(vo/vi) - 1; where I = inhibitor concentration, vg =
initial velocity before addition of the inhibitor; v; = reaction
velocity in equilibrium.

The velocity is calculated from v = release of AMC/time, i.e.
35 height/time.

Calpain is an intracellular cysteine protease. Calpain inhibitors
must pass through the cell membrane in order to prevent the
breakdown of intracellular proteins by calpain. Some known

40 calpain inhibitors, such as, for example, E 64 and leupeptin,
only cross the cell membranes with difficulty and accordingly
show, although they are good calpain inhibitors, only a poor
action in cells. The aim is to find compounds having better
membrane accessibility. As a demonstration of the membrane

45 accessibility of calpain inhibitors, we use human platelets.
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The testing of the inhibitory properties of calpain inhibitors is
carried out in buffer using 50 MMtris HO, pH7.5; 0.1 MNaC; 5 1 nM
dithiotreithol [sic]; 0.11 nMCad [err],g he f1 uorogeni c cal pai n
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several chro |c st eps ( DEAE- Sephar ose, phenyl - Sephar ose _
Superdex 200 and Blue 10 Sepharose), enzyne having a purity of >95%
assessed accafdengthe actiSBEiOAGH, pMesedens bl tlie ayabyine laithsd ppb0Fdals
sequenci ng,s icleave®@BbridapainlerTiisiWags eavest Rfatlde ifil @eya0e by 0dHCét al.
7-am no-4- et hyi EoURREhD , (1943, '2%8”DT236§5§§60@ ar§pﬁ¥éfﬂﬂaahohﬁgthls
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C 157 Do § :
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added to tive bdepértreates whshctitratP\VB@ssobntyidivgedwatr200DS@or 1§hmind not
exceed 2% i nTheeplateletsaichnpladnadwas BOoled lahdadiduped i NENwAlhbplgbe1ek0
[err]l of sulbatsfat:e(;ﬂ?ai%lberbﬂuMéﬁ-n%ls) mﬁnﬁlacl, tzhenmﬂxoxd':frrd Js it chl2 x
Cavel t 6 whi o “Me‘“ﬂg‘“ﬁ‘f NGy x 28 Bl adgeeav‘**ﬁfms
uv
substrate is géﬁgﬁﬁ g‘t'erzaoce%% E?Bg er[;]éian WF?\‘H g“’z’s’l{%o - 100
[err] M soll& P gﬁ eﬁl'et?‘h(-ﬁ]]'a&(? &4 a¥ere JluﬁﬁFﬂﬂf‘?olrW [sdflt he
cleavage is FEadafBE- fThe dsplatiry ofothenhuman pipselety Harksaxréedeowt Mithed
accordi ng toRfke cl assical equation for reversible inhibition: 30 Ki
[sic] = 1/(v[err]/v[err]) - 1; where | = inhibitor concentration, v[err] =
initial vel ogit yh@eéégtebaqahtlpgbmeahglwgmst Qe xVi@ér[]sm]r)e%Haon
vel ocity in %914%41& 48 ar 37 Gk Qf.ffé/réxﬁ: eBhELl AR L0k Vi gn fiiaage of
AMC/ ti me, 3

I S .an n race

el ne
pr ot ease. 1T (plﬂ‘nt g*ﬂg& forﬁJét Eéls %I‘C}L? F ? 9 Léﬁ’!? éﬁbvar*ﬁ
order to preVeé H@" iongphaxe| dias 187 gﬂ de- g decBhakigpdiox. 5
Sone known 4911§al'f)%ﬁ PliakRilpt s grere PFARLLE, C#nﬁrléiéaﬁﬁlét B0®) zpu ardipdistin,
only cross t peltet|waserbdakanesp virt I$DSi fsmnplﬂe thuffied a8RDrsHEmpley buffeho\20
al t hough thewmMateigamd ,cahpanra nisi hitt BEBA, ONlmM BTPPOT.5 mAGMESN § gl S.
The aimi €% 2ehpast GOMoOUNEsmNPLPatakeh] €103 glycerol and 1% SDS). The
proteins were separated in a 12% strength gel and pp60src [sic]
and its 52 kDa and 47 kDa cleavage products were identified by
Western blotting. The polyclonal rabbit antibody anti-Cys-src
(pp60src [sic]) used was purchased from the company Biomol
Feinchemikalien (Hamburg). This primary antibody was detected
using an HRP-coupled second antibody from goats (Boehringer
Mannheim, FRG). The Western blotting was carried out according to
known methods. The quantification of the cleavage of pp60src
[sic] was carried out by densitometry, the controls used being
nonactivated platelets (control 1l: no cleavage) and platelets
treated with ionophore and calcium (control 2: corresponds to
100% cleavage). The ED5p value corresponds to the concentration of
inhibitor at which the intensity of the color reaction is reduced
by 50%.
40

Glutamate-induced cell death in cortical neurones

30

35

The test was carried out as in Choi D. W., Maulucci-Gedde M. A.
and Kriegstein A. R., ”“Glutamate neurotoxicity in cortical cell
45 culture”. J. Neurosci. 1989, 7, 357-368. The halves of the cortex
of 15 day-old mouse embryos were dissected and the individual
cells were obtained enzymatically (trypsin). These cells (glia
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17 hours later, according to the instructions of the
manufacturer, in the Easy Reader EAR 400 from the company SLT.
The optical density at which half of the cells have died is
calculated from the two controls with cells without inhibitors,
which were incubated in the absence and presence of ionophore.
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In a number of neurological diseases or psychological disorders,
increased glutamate activity, which leads to states of
overstimulation or toxic effects in the central nervous system
(CNS), occurs. Glutamate mediates its effects by means of various
receptors. Two of these receptors are classified by the specific
agonists NMDA receptor and AMPA receptor. Antagonists against
40 these glutamate-mediated effects can thus be employed for the
treatment of these diseases, in particular for therapeutic
administration against neurodegenerative diseases such as
Huntington’s chorea and Parkinson’s disease, neurotoxic disorders
after hypoxia, anoxia, ischemia and after lesions, such as occur
45 after stroke and trauma, or alternatively as antiepileptics (cf.

35



The test was ogosg/asbeut as in Choi D. W, Mulucci-Gdde M A and

Kriegstein A R, "G utamate neurotoxicity in cortical cell 45 culture". J.
Neurosci . 1989, 7, 357-368. The hal ves of the cortex of 15 day-ol d nouse
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enzymatically (tr I n ese S 00 48967
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the Easy Rea®drt Eﬁl‘«s‘iﬁm{;gfioﬁ’lﬂﬁ\ rlﬁﬁfpany SLT. 30 The optlcal density at

which half of the cells have died is - calculated fromthe two controls
with cells wThRobetérprvisilioatly subgtithtedramidesuBasre inhibigoabsefice and
presence of icgsepine alerivatives suotbes ohlpein al ogi LAl ant seatepsdii B or L
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enzymes or cathepsin enzymes. The present amides I can
accordingly be used for the treatment of neurodegenerative
diseases which occur after ischemia, damage by reperfusion after
vascular occlusion trauma, subarachnoid hemorrhages and stroke,
and of neurodegenerative diseases such as multiple infarct
dementia, Alzheimer’s disease, Huntington’s disease and of
epilepsies and furthermore for the treatment of damage to the
heart after cardiac ischemias, damage to the kidneys after renal
ischemias, skeletal muscle damage, muscular dystrophies, damage
which occurs due to proliferation of the smooth muscle cells,
coronary vasospasms, cerebral vasospasms, cataracts of the eyes,
restenosis of the bloodstreams after angioplasty. Moreover, the
amides I can be useful in the chemotherapy of tumors and
metastasis thereof and for the treatment of diseases in which an
40 increased interleukin-1 level occurs, such as in inflammations
and rheumatic disorders.

30

35

In addition to the customary pharmaceutical auxiliaries, the
pharmaceutical preparations according to the invention contain a
45 therapeutically efficacious amount of the compounds I.
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The substances contained in the preparation in addition to the
active compound and the substances used in the production of the
pharmaceutical preparations are toxicologically acceptable and
compatible with the respective active compound. The
pharmaceutical preparations are prepared in a customary manner,
for example by mixing the active compound with other customary
excipients and diluents.

30

35

The pharmaceutical preparations can be administered in various
administration procedures, for example, orally, parenterally such
as intravenously by infusion, subcutaneously, intraperitoneally

40 and topically. Thus, preparation forms such as tablets,
emulsions, infusion and injection solutions, pastes, ointments,
gels, creams, lotions, powders and sprays are possible.

45
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temperature for 16 hours. The reaction batch was diluted with
methylene chloride to twice the volume using methylene
chloride and washed successively with 2M hydrochloric acid,
water, 2M sodium hydroxide solution and water again. The
30 organic phase was separated off, dried and concentrated in
vacuo. 9.1 g of the intermediate were obtained.

b) (S)-5-amino-3-ethoxycarbonyl-N-(3-phenylpropan-1-ol-2-yl)-

benzamide

35
9 g (24.3 mmol) of the intermediate la were dissolved in
300 ml of ethanol and hydrogenated after addition of 1 g of
palladium/carbon (10% strength). The reaction batch was then
filtered and the filtrate was concentrated in vacuo. 8.1 g of

40 the intermediate were obtained.

c) (S)-3-Ethoxycarbonyl-5-(2-naphthylsulfonamido)-N-(3-phenyl-
propan-1-o0l-2-yl)benzamide

45 2 g (5.84 mmol) of the intermediate 1b and 2.4 ml (17.4 mmol)
of triethylamine were dissolved in 50 ml of tetrahydrofuran.
A solution of 1.32 g (5.82 mmol) of 2-naphthalenesulfonyl



phar maceut i CO050/4886R | ons are prepared in a customary manner, for
exanple by m xing the active conmpound with other customary 35 excipients
and dil uents. The pharnaceutical preparations can be admi nistered in
vari ous adm ni stration pr ocedur es, fqm exanple, orally, parenterally
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16 Exanples reskdaepbas partitioned between water and ethykradetate. TH®
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yl ) benzani de f)cglorlc ac énd wat r and th% quf gd concentrated
3

(S) - 3- (Et hoxycar bgn\éa u?nl & %8§?Rfe v;ﬁs[ BuF B ate, 6.3 g

benzam de
(41.8 mmol) of (Sﬁrﬁﬁéhwféﬂ%if 08 shhira ged geluents metbyieps 20

tri et hyl am ne werchldrideletdwnol 2020A1),00 .65t by¢ér@e:h-h(bﬁr11edlate beiag room
t enper at urg and sbtaigddf or 30 mnutes. 1.9 g (13.9 mmol ) of
l-hydroxybenzotriazole and subsequently, in portions 8 g (41.6

) 1 e SR SN T e

t enperature for Pé- ﬁﬁ& enl’f‘?é‘lrd@actlon batch was dil uted W|th
met hyl ene chloride to tw ce the vol une using nethyl ene chl oride and
washed suckEssi vél.g5wgt hl ZMnimedn oofil the cintergediate lc wasedisStMveddion80

hydroxi de sol uti en afdt¥et£yddEuban TR Ideated OFIENIG 18h3S Es VRImBAN LA ed
off, dried and cqn¢gRhhahfékdxlde, dissolved in 15 ml of water. The entire
mixture was stirred at room temperature for 26 hours. The
organic solvent was then removed in vacuo and the aqueous
20 residue was acidified using 2M hydrochloric acid. The
precipitate obtained was filtered off with suction and dried.
0.46 g of the intermediate were obtained.

e) (S)-3-Carboxy-5-(2-naphthylsulfonamido)~-N-(3-phenylpropan-1-
25 al-2-yl)benzamide

0.46 g (0.91 mmol) of the intermediate compound 1d and 0.37 g
(3.65 mmol) of triethylamine were dissolved in 10 ml of dry
dimethyl sulfoxide and treated with 0.44 g (2.76 mmol) of

30 pyridine-sulfur trioxide complex. The entire mixture was
stirred at room temperature for 16 h. The reaction mixture
was then added to ice water, acidified with 1M hydrochloric
acid, and the precipitate was filtered off with suction. 0.36
g of the product was obtained.

35
1§-NMR (Dg-DMSO): & = 2.9 (1H), 3.3 (1H), 4.5 (1H), 7.2 (5H),
7.6-7.9 (5H), 8.0-8.2 (4H), 8.5 (2H), 9.1 (1H), 9.6 (1H) and
10.9 (1H) ppm. '

40 Example 2

N-(l-Carbamoyl-2-oxo-4-phenylpropan-2-yl)-3-carboxy-5-
(2-naphthylsulfonamido)benzamide '

45
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t et rahydr of ur an. A solution of 1.3 (5.82 mmol) of
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25
b) 5-Amino-N-(1l-carbamoyl-2-hydroxy-4-phenylpropan-2-yl)-3~
ethoxycarbonylbenzamide

2.6 g (6.25 mmol) of the intermediate 2a were dissolved in 50

30 ml of dimethylformamide, diluted with 200 ml of ethanol and
hydrogenated after addition of 1 g of palladium/carbon (10%
strength). The reaction batch was then filtered and the
filtrate was concentrated in vacuo. 1.8 g of the intermediate
were obtained.

35

c) N-(l-Carbamoyl-2-hydroxy-4-phenylpropan-2-yl)-3-ethoxy-

carbonyl-5-(2-naphthylsulfonamido)benzamide

1.8 g (4.7 mmol) of the intermediate 2b and a spatula tipful

40 of 4-dimethylaminopyridine were dissolved in 30 ml of
pyridine. 1.2 g (5.1 mmol) of naphthalenesulfonyl chloride
were added dropwise at room temperature and the entire
mixture was additionally stirred for 16 h. The reaction batch
was then poured onto ice water and acidified with 2M

45 hydrochloric acid. This aqueous phase was extracted several
times with ethyl acetate. The combined organic phases were
dried and concentrated in vacuo. The residue thus obtained
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2M hydrochl ori c q¢Lfapi@iAlsu12bharfidyBdardndds de sol ution and wat er
agai n. The organic phase was separated off, dried and concentrated
I n vacuo. 2. 690f the internedi ate were obt ai ned. 25
.9 g (1.6 mmol) of the intermediate compound 2d and 1.4 ml
20 (9.9 mmol) of triethylamine were dissolved in 25 ml of dry

dimethyl sulfoxide and treated at room temperature with

0.78 g (4.9 mmol) of pyridine-sulfur trioxide complex,

dissolved in 13 ml of dimethyl sulfoxide. The entire mixture

was stirred at room temperature for 1 h. The reaction mixture
25 was then poured onto ice water, acidified with 1M

hydrochloric acid and the precipitate was filtered off with

suction, 0.59 g of the product'being obtained.

lH-NMR (CF3, COOD): & = 2.9 (1H), 3.1 (1lH), 5.3 (1H), 7.0-8.3
30 (17H), 8.4 (1H) and 9.1 (1H) ppm.

The folloWing examples can be prepared analogously to the above
procedures:
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b) 5- Anmi no- QB0 LAB9GTOY| - 2- hydr oxy- 4- phenyl propan-2-yl ) - 3-

et hoxycar bonyl benzam de 2.6 g (6.25 mol) of the internedi ate 2a
wer e dissolved in 50 30 m of dimethylformam de, diluted with 200 m of
et hanol and hydrogenated after adggtion of 1 g of palladi un carbon
(10% strength). The reaction batch was then filtered and the
filtrate was concentrated in vacuo. 1.8 g of the iRternedi ate wer e
obt ai ned. 35 c) N—(1-Carbanoy|-ZRhydroxy-4-phen | propan- 2-yl) - 3- et hoxy-
car bonyl - 5- ( 2- napht hyl sul f onam do) ben e R3% (4.7 mol) of the
internediate 2b and a spatul a tiﬁ% SKMHHﬂi hyl am nopyri di ne were
di ssol ved is;m 30 m of pyridiche. 1.2 g (5.1 mPl) of

napht hal enesul fonyl chl oride wer e added dropwi se at room tenperature
and the entire m xture was additionally stirred for 16 h. The
reaction batch was then poured ontg ice water and acidified with 2M
45 hydr ochiExampleaci B, This a‘gueous phase was extr acRBd several

times with ethyl acetate. The conbi ned organi c phases were dried and
concentrat¥yd irp vacuo3-coora r egTHEL, t huscaNs, ai ned  5-Naphth-2- 80K 8967

19 was additionally treated successively with ether and a little
ethyl acetate, 3.3 g 8CHe i ABE} nedi at eBbei ng obt r-Fenl-SO:NH ()

N- (1- Car banmoyl -2- hydr exx%of- Phemyl pr oparboigmyl ) - 3- carﬁ%r_%zmS

(2- napht hyl sul f onam do) benzam de 1.25 g (2.2 nmmol )" of the

i nt er medi alt;:: 36 were 8HO99BI veddPin 10 H m of tset-Baysdsnaf ur an and
treated w 0.21 g (8. I f i t hi um hydrgxi de, di ssolved in 50
m of water. Tﬁé enti?g%ggnn éﬂéﬁ)dlﬂf&%%ééstirredsé'g?%%ﬁfygnperature for
1 hour. The 7 or ganbn sobﬁpmt was tfen renoved-priayacme and the
aqueous residue was acidified with 2M hydrochloric acid. The

preci pitate forfmed wa$PPHt er 8%Fbf f wi t hHsuct i on &rdphthr3-gleSO;:NH 1.0 g of
the i nterned ate was @bhai;ned. e)

N (1- Car bfby!l %2 oxo- ﬁ?gﬁielnyﬁfo}rl%gan- 2- ﬁogqy,s_ car boXy “Ryth-2-yl-SO;NH

(2- napht hyl sul foonam déXbenzartHkh HO.9 g (1.0 can@E-bnedi the

i nternedi ate conpound4§80§nd é%ﬁ]n1 20 (9.9 mmol ) of triethylamne were
dissolved in 28 m of *ary di met hy! sul f oxi de3#fyEd-2Bat ed at room

t enperat ure w i2h 3-cobu78 gufrd. 9 nmoly of pyri direeeemlphedyi trioxi de

conpl ex, 25 _
If R3 = H, then the configuration of the C2 atom is (S); in the case of R® = CONHp, this is (R,S).
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di ssol ved i n 100850/4896f net hyl
sti-rred at roomtenperature for
poured onto ice water,

precipitate was filtered off with

bei_.ng obt ai ned.

(1H),

7.0-8.3 30

exanpl es can be

40

45

20 [err]

CONH[ err]
CH err] Ph
CH err] Ph

sul f oxi de.

acidified with 1M

The entire m xture

1 h. The reaction m xture 25

was
was t he

n

hydrochl oric acid and the
0.59 g of the product

ucti on,

oo

1H NWR ( CF3, [err] :29(1H) 3.1 (1H),
(A7) 8 4 (1H) and 9 1 (1H) py The foll ow ng
brepared analdgously to the above procedures: 35
0050/ 48947
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3- CO050/4896 err] Ph H 5-n-Butyl - SO2NH 15

3- COOH CH err] Ph CONH err] 5-n-Butyl-SOq err] NH
4- COOH CH err] Ph H 3- Phenyl - SO2NH
4- COOH CH err] Ph H 55 5- Napht h-2-yl -SO err] NH
4- COOH CNPh CONJ[ err]
2-yl ] NH 10 4-Co0H . CH err] Ph H
CH Phenyl 11 4- CPCOH CN[jerr] Ph H
i d-2-yl 12 3- COPH CH[ grr] Ph H
Phenyl | 25 If R dgrr] = H then the confliguration ¢f the|C2 atom
nthgcase of Rleqr] = CONH[ ¢rr], this ils (R S). 30 35
45 0050/ 489671
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0050/ 48967  005%Y48967 08 [err] 0050/ 48967

26 . W claim 1. An amde of the general fornmula | 5

[err] " and its tautoneric and i someric forms, possible
enanti oneric and di astereoneric frnms, as well as possible
physi ol ogically 15 tol erable salts, i'n which the variables have the
foll ow ng —opanings: Rl [sic] can be (Jerr]-(err]-alkyl,
phenyl , napht hyl| qui nplyl, pyridyl, pyrimdyl, pyridazyl,

qui nazol yl ang qui noxalyl, 2( where the rings can additionally be
substituted by up to 2 radicals R4 [sic], and R2

[sic] is -(CHR)Nk R8 [s|c], wWlere R8 [sic] can be phenyl,
cycl ohexyl - [sic] or ipdolyl Jand m= 1 to 6, and 25
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X is a bondQOS@I@8967 CH2CH2-, -CH=CH-, -(err]C, -CONH,

- SO2NH-, and R1- X [sic] together are also 30
[err] and 40 R3 [sic] is hydrogen and CO NR6R7 [sic],
R4 [sic] is hydrogen, Cl-C4-alkyl [sic]gtich is branched or
unbr anched, and O Cl-C4-al kyl [sic]; 45 R5 [sic] is hydrogen,
Cl--C4- al kyl |c mhlch I s branched or unbranched, and
-0 Cl-4-al k 0050/ 48967 '
27 [SIC] |s hydrogen, Cerr]-Cerr]-alkyl, which is branched and
unbranched, ahd An amide ¢ ths generahyfhmgda, IC err] Clerr]-alkyl, which
S branchecBor 5 unbranched, and n Is is [sic] a nunber
0, 1 or 2. 2. An amide of the formula | as claimed in claim1l, where 10
Rl [sic] is phenyl, naphthyl, butyl and ggi nokyl, R2 [sic] is
benzyl and 15 R3 [SiC]IHD drogen #nd Is S err]NH and
R4 [sic] is hydrogen. Ob%::§€:>rﬁ\ /l\Tr“

10

and its tautomeric and isomeric forms, possible enantiomeric
and diastereomeric forms, as well as possible physiologically

15 tolerable salts, in which the variables have the following
meanings:

Rl [sic] can be C;-Cg-alkyl, phenyl, naphthyl, quinolyl,
pyridyl, pyrimidyl, pyridazyl, quinazolyl and quinoxalyl,
20 where the rings can additionally be substituted by up to
2 radicals R4 [sic], and

R2 [sic] is -(CH2)n-R8 [sic], where R8 [sic] can be phenyl,
cyclohexyl- [sic] or indolyl and m = 1 to 6, and

25
X is a bond, -CHy-, ~-CH,CH,-, -CH=CH-, -C=C-, -CONH-,
~SO,NH-, and
R1-X [sic] together are also
30
0
(R%)n |
A I K
N 0 N 0
35 H H
and
40 R3 [sic] is hYdrogen and CO-NR6R7 [sic],
R4 [sic] is hydrogen, Cl-C4-alkyl [sic], which is branched or
unbranched, and -0-Cl-C4-alkyl [sic];
a5 R5 [sic] is hydrogen, Cl1-C4-alkyl [sic], which is branched or

unbranched, and -0-Cl-C4-alkyl [sic];

* [4 L M S *




20 3. Angusojag¥er he formula | as clainmed in clainm1, where

Rl1.[sic] is phenyl, naphthyl, butyl and quinolyl, 25 R2 [sic] is
benzyl and R3 [sic] is CONH err] and X is SJerr]NH and
30° R4 [sic] is hydrogen 4. TRhe use of amides of the fornula | as
clainmed in claing _1- for the tréeatnent. of diseases. 35 5. _The use

of -am des of theRFoFﬁHFh is é’?dEPa?%cFll'ﬁﬁt?H?% ¥hich 1s bragchednapdt ors of

cystei ne proteases. unbrgnchetheagnde as clained in claim5 as inhibitors of

cystei ne prot eases such as cal pains and cat hepsins, in particular 40
cal pains | and | R7apsi€pti®emydrégéh ArG]-ts-alkyl,’ whidheisiHradichadi ées of the
formula | as clai "fedyhBr&héid®, hnd for the production as [sic]
pharmaceuticals for the treat ment of diseases in which increased
cal pain activity noccurs. 4 0050/ 4 967
28 8. The use”of tlﬁel%nfsd’ecs] Gf PERRSY o} Y1 2as claimed in clains
1-3 for the production of pharmaceuticals for the t reat nent of
neur odegener &ti vandpmids xf dhe fexmwirall @analeimed Sngclaihel usdhexe cl ai ned
in claim§8g¢gor the treatnment of those neur odegener ati ve di seases and
that neuronal damagesid] Gis phenyl, a,{ayut%ygau&e@yp)gﬂﬁqhgﬁbgyltrauma or nose
[ si c] henorrhages. 10. The use as clainmed in claim9 for the treatnent
of cerebral 10 fg{g eisa Qn% fnéocf;erebral trauma. 11. The use as
claimed in claim 5 or rea men Al zhei nmer' s di sease and
Hunti ngton's di sease.

15 R3 [sic] is hydrogen and

X is SO,NH and

R4 [sic] is hydrogen.

20
3. An amide of the formula I as claimed in claimm 1, where

Rl [sic] is phenyl, naphthyl, butyl and quinolyl,

25 R2 [sic] is benzyl and

R3 [sic] is CONH, and

X is S0O,NH and

30 R4 [sic] is hydrogen.

4. The use of amides of the formula I as claimed in claims 1-3
for the treatment of diseases.
35 5, The use of amides of the formula I as claimed in claims 1-3
as inhibitors of cysteine proteases.

6. The use as claimed in claim 5 as inhibitors of cysteine
proteases such as calpains and cathepsins, in particular
40 calpains I and II and cathepsins B and L.

7. The use of amides of the formula I as claimed in claims 1-3
for the production as [sic] pharmaceuticals for the treatment

of diseases in which increased calpain activity occurs.
45
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15 12. The ugppsoyadggred in claim9 for the treatnent of

epLl epsi es. 13. The use of the conpounds of the fornula | as clained in

claims 1-3 for the production of phar naceutical s and 20

treat nent of

darmage to the heart after cardi ac |sche darmage to the kidneys
after renal ische rfusjon after vascul ar

occl usi on, skel eff gnF gatg’&nﬁ'éédes of then’%@ﬁ‘ﬂ‘lﬂaﬁ' T8t FopHred inysladms
whi ch results dué“i*ofor the pypdurtiomiafpPharmaprutiasdsh fntisthe taeatment
coronary vasospasf n@grodegenerebivé dizeespsasand ceawonelsdanagee eyes and

restenosis of t he bl oodstreans after angiopl asty.

14. The use of

~the am des gfg .t hghbopge!l & lc13gmebai e dith 8! 868 Bthe treatﬁe@tf6¥ thidge

production of ph%%ﬂ?gg%ﬁéﬂé? %1¥§rd{§53§é' €q Hegﬂat neuron

netastasi s thereo e amdes O

clained in claingre/1s cavged py, I ?#ée%ﬂdd%é-f’?l&?l T W& E‘ﬁt‘éhﬁ?%%hf‘g?st he
treat nent of diseases in which increased interleukin-1 |evels occur.
35 16. The ud€-.offhehesersiedained| in @ im IcEar nphel tTepbpenteof cerebral
treatment 1@ | Mstobbgi el atiandéaseselsmadh taaumaf | anmmati ons and

rheumati c di sorders. 17. A pharmaceutical preparation for oral,

parenteral and 49ne usd Mid MBimbANERIC1AI6 SCEHPI i REeRBRehdWpi dual dose,
in add'“afizfl&%&el Cl&i&g éyargi"%%ﬁﬁyééﬁﬁé ftéa hkkaries, at

| east of [sic] one am as

15 12. The use as claimed in claim 9 for the greatment of

epilepsies.

13. The use of the compounds of the formula I as claimed in
claims 1-3 for the production of pharmaceuticals and

treatment of damage to the heart after cardiac ischemias,

20 damage to the kidneys after renal ischemias, damage by
reperfusion after vascular occlusion, skeletal-muscle damage,
muscular dystrophies, damage which results due to
proliferation of the smooth muscle cells, coronary vasospasm,

25 cerebral vasospasm, cataracts of the eyes and restenosis of

the bloodstreams after angioplasty.

14. The use of the amides of the formula I as claimed in claims
1-3 for the production of pharmaceuticals for the treatment

30 of tumors and metastasis there6f.

15. The use of the amides of the formula I as claimed in claims
1-3 for the production of pharmaceuticals for the treatment
of diseases in which increased interleukin-l1 levels occur.

35 3¢,

The use of the amides as claimed in claims 1-3 for the

treatment of immunological diseases such as inflammations and

rheumatic disorders.

17. A pharmaceutical preparation for oral, parenteral and
40 intraperitoneal use, comprising per individual dose, in
addition to the customary pharmaceutical auxiliaries, at
least of [sic] one amide I as claimed in claims 1-3.
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