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Fnvention relates to novel ketobenzanides, to their 5 preparation and to
their use in controlling diseases. Cal pains are intracellular,

Proteol ytic enzynmes fromthe cysteine prot ease group and are found in
many cells. Calpains are - activated by el evated cal ci um concentrati on,
with a distNoeel dtetbbebaamiﬂeﬁadmdbetménrusml pain | or [err]-calpain, which
is activated by [err]-nolar concentrations of cal CI umions, and cal pai n
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nervous 30 system (eg. stroke), inflanmmations, muscul ar

cataracts of, the eyes uries to -the central ner vous stem (eg
trauma), Al Zhet mﬁ?s&% aéf?@"nf RV AR, %ﬂ’@ta"&b&\?&? in V‘?‘flquss assumed

that there PRYSiQIogAERL| BFPIRESREenTheRS Procssaeesinclugedthercleavagel Pt
el evat ed i nteatidtorivaproteiiausucbyas sprofidiin Binass 2t syitbskeletalm dependent

processe20bproweing BupRastMArARednd spEttria,| engaiudiieProvdies) Pgrotein
physi ol 0gi cabgrRitieh. if rhednitbeaPoRti;AE By PRFEEL it linO BN 262 A1BY Can
also trlggegf plé%@iggghy§%&¥éﬁib%§heRﬁﬁ:%Eﬁ&ﬁm, protelns in mitosis, and
additional examples which are listed in M.J.Barrett et al., Life
Sci. 1991, 48, 1659-69 and K.K. Wang et al., Trends in
25 Pharmacol.Sci., 1994, 15, 412-9.

Elevated calpain levels can be measured in various
pathophysiological processes, for example: ischemias of the heart
(eg. myocardial infarction), the kidney or the central nervous

30 system (eg. stroke), inflammations, muscular dystrophies,
cataracts of the eyes, injuries to the central nervous system
(eg. trauma), Alzheimer’s disease, etc. (see K.K. Wang, above).
It is assumed that there is a connection between these diseases
and persistently elevated intracellular calcium levels. This

35 results in calcium-dependent processes becoming hyperactivated
and no longer being subject to physiological control. A
correspondlng hyperactlvatlon -of calpalns can also trigger
pathophys1ologlcal processes.

' 40 For this reason, it was postulated that inhibitors of the calpain
enzymes could be of use for treating these diseases. This "
postulate is confirmed by a variety of investigations. 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 demonstrated that

45 calpain inhibitors have a neuroprotective effect in acute
_heurodegenerative disturbances or ischemias such as occur after
cerebral stroke. Following experimental brain traumas, calpain
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Trends in Pharmacol . Sci., 1994, 15, 412-8. Cal pai n i nhibitors have
al ready beerruideheri peskiblet heesiéfraailpaén inhilmiworer arehdisted ein

predom nagy Iy, kewhh§! PrerisChal Pharmddd1lsbol 5 1994 18gpuigdeginhibitors. As a
rule, irreversible i nhibitors are 25 al kyI ating substances and suffer from

t he disadva t hat react. _unse ct IV h
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such as  (HOWeYEFy, there are Predominantly, %%ﬂ“?’i:t’éﬂ’%"ﬁ%%@ %r "J'§§BI e at
all. The epod @eptEdeintHbBINES W aetrude, irreversible inhibitors are

' 25 alkylating substances and suffer from the disadvantage that they

react unselectively in the organism or are unstable. Thus, these
inhibitors often exhibit undesirable side-effects, such as
toxicity, and as a result are restricted in use or not usable at
‘all. The epoxides E 64 (E.B.McGowan et al., .
30 Biochem.Biophys.Res.Commun. 1989, 158, 432-5), a—halo ketones
(H.Angliker et al., J.Med.Chem. 1992, 35, 216-20) and disulfides
- {R.Matsueda et al., Chem.Lett. 1990, 191-194), for example, can
be included among the irreversible inhibitors.

2

35 Many known reversible inhibitors of cysteine proteases such as
calpain are peptide aldehydes, in particular dipeptide or
tripepide aldehydes such as Z-Val-Phe-H (MDL 28170) (S.Mehdi,
Trends in Biol.Sci. 1991, 16, 150-3) and the compounds from EP
520336. Under physiological conditions, peptide aldehydes

40 frequently suffer from the disadvantage that they are unstable as
a result of their high level of reactivity, 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). Consequently, peptide aldehydes are either of only

45 limited usefulness, or of no use at all, in the treatment:  of
diseases.
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30 B| ochem Bi ophys. Res. Cormun. 1989, 158, 432-5), [err]-hal o ketones

(H Angliker et al., J.Med.Chem 1992, 35, 216-20) and disul fides

(R Matsueda et al., ChemLett. 1990, ]il 194), for exanple, can be

incl uded anpng. i he irreversible i.nhibi wn_ reversi.ble
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case of 28al pain (see M R Angel astro et al., see above; WO 92/11850; WO
92;12140; th mw&ﬂo&stabdnmmsoaaa5knomm thiet liseraturenerhude
der i v?t :j vteshefkéw%%d@&t Qg@mﬂgﬁ-@mén h%l%t %én\/\bégénll@ae in Wbt herto been
reporte e a
3472- 80; 89;9 ﬁ%ﬁ}; %\ﬁ( EE Z?f/%(f@é%? :°J°,§i N%z a%'?:‘%laéng see
M R Angel a8tr b ‘et 55'(5 oun & ‘ana gous eny

derivative Ph—CONH-CH(CH,Ph)-CO-COOCH; to be only a weak inhibitor

of calpain. This derivative is also described in J.P.Burkhardt,
- Tetrahedron Lett., 1988, 3433-36. However the importance of the
substituted benzamides has never been investigated to date.

30 substituted, non-peptide ketobenzamide derivatives having an
improved -effect have now been found.

The preseht invention relates to ketobenzamideé of the formula I

35 ®, @

0 o]
. N 4
R1 . HJw(‘kR

o]
40

and their tautomeric and isomeric forms, and also, where
appropriate, their physioclogically tolerated salts, where the
. variables have the following meanings:
45 1 s phenyl, naphthyl, quinolyl, pyridyl, pyrimidyl, pyrazyl,
pyridazyl, quinazolyl, quinoxalyl, thienyl, bénzothienyl,
benzofuryl, benzimidazolyl, furanyl, indolyl, isoquinoline,
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I n addltlon ket obenzam des are knovvn fromthe literature. Thus, the keto

“ester PhCO Abu COOCH2CH3 has been described in WO 91/09801, WD 94/ 00095
and 92/.11850. However, M R Angel astro et al., J.Med. Chem 1990, 33, 11-13
found t he anal ogous hen | 25, derjvative Ph- CONH CH( CH2Ph) - %COOCHB to be
only a weak inh ﬁ?’fﬁ?ydr%@@é}%%’rf‘e PRI SehEahYdRaaRd P%”&?sd" EctPBed in
J. P. Burkhar dt, ardmatithesdoheterearompgdg riugs-c3@ addhkieraklye bermport ance
of the substlsubeth.ﬁ:meﬂabydesehasvmerethbeem5l mads¢abmt ed to date. 30
Substituted, non- 'pept I de ket obenzarri de derivatives having an | mproved

ef fect hageppow; gﬁ%d 1%%?5!&1 Vel t'&’ﬂc eI @ eés—ta(?.ken%n” c and

ket obenzam des or ir.ta
i someric forns, F'o rIy\fnacrl' oB PF%’Je 258? é’l oPBGR¥:
tol erated sal tsczvﬁﬁéﬁékYﬁﬁél‘PWFabP Q¥ lery NHCREC Bk Yily n@‘&%%geenﬂ: R1
is phenyl, naphtN¥Co-raphdlyyl , B 1S0dy €, -4pgikyddy ICOOByr 2090-Ci-4-alkyl,

pyridazyl, . qui nacowBHC;-graligngl ¢h.,—alkery] ,Ndyeoz oty enyl , : benzof uryl,
ben2| m dqgol yl; furanyl, indolyl, isoqui noI i ne, : 0050/ 47592
tetgahy Eoés%gué 1 Qﬁu%’h &5 F A Qi ”? %&yl‘““@&@l L@F“?
t g h £ ! ted b
§Lg,rmt'm2 or t hr S fePyeyd.c sygloseneyl, yclonery) 'ngycﬁ%'ﬁ? Liced oy

Cl- C6-al kyl, CoPYBidyk&¥ymaphthyl xingcwhashyrAr its. psrh k‘*‘ﬁn ﬁﬁenyl
C2- C6- al kenyl - phebgtituted by(C3n&tonmltvpnRf -gakiepls, phenyl , NHCO C1- C4- al kyl ,
- NHCO- phasyl , - NHCO- napht hyl , H2N- SO2- ([ err] - al kyl -, - COOH, _
-COO-( err] zal kyk,a bond, ~¢ehly,d eLH:H;,I “BL(cH gL ] - @égquys_uggz)or_ NH2,
- (CH2)n=SO-(CHz)m~, =(CH2)n~S02~(CHz)y~, —CH=CH~, —C=C-,
-CO~CH=CH-, CO~(CHz)n=s ~(CHz)n~NHCO-(CHz)o~/
—(CH2 )n=CONH—-(CH2) o, =—{CH2)n—NESO;~ (CHz)o , -NH—CO-—CH-CH-

20 ~CH=CH~-CO-NH-, —(CHj)p-SO;NH-(CHz)o-

25 R2

" R® is ORS, NRTRS,

30

O O O . e

35 s ig hydrogen, C;-C4~alkyl, -0-C;-C4-alkyl, OH, Cl, F, Br, I,
CF3;, NO;, NH;, CN, COOH, COO-C;-Cs4—alkyl, -NHCO-C;-Cs-alkyl,
-NHCO~phenyl, -NHSO,;-C;-C4—alkyl, -NHSO,—phenyl, '
-80,~C;-C4—alkyl or -sO,-phenyl, :

40 g6 is hydrogen or C1-Cg—alkyl which can be substituted by a

phenyl ring which, itself, can also be substituted by one or

two R? radicals,

a5 R? is hydrogen or C;-Cg¢-alkyl,

L e s e e et e = o oL+ e L T



10 R3 is ?ﬂ?%%-é?%ll whi ch can al so carry a phenyl, cyclopropyl,

cyCl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, indolyl, pyridyl or
napht hyl ring which, for its part, can_be substituted by one or two’
R5 radicals, 15 X is a bond, (CHZ?m C(CH2) m O ( CHEELE

(CH2) n- S- ( GR®) nis hydrogen( er§uTCeer kb hich. canpjlacche. seppitutedhyca |
-CC, - GoheGHICH pgCGvh {dBHZam carfHhemohiHE@e RTHAGIcals, or by
-(CHZ)mCCNI—I—(CbRé(bf, theCriaedHSO?2 - (CH2) 0-, -NH CO CH=CH-, 20 -

-CH=CH CO-NH, -(CH2)m SO2NH- (CH2)o- or [err] 25 R4 is ORG, NR7R8
30 [err] 5 35 R5 is hydrogen, Cl-C4-alkyl, -OCl-C4-alkyl, OH d, F,
Br, I, CF3, NH2, CN, COCH, COO (1-Cawoal kyl , NH(:OCl C4- al kyI

- NHCO phenyl , - —‘@ 5. aIJqQA}ﬂSOZ I, NCLoC4- al kyl or
- S2- phenyl, 40 i s hydtoge C1- Co- yl whi ch ca e substituted by
a phenyl . ring which, itself, can also be substl tgd by one or -
two RO radicals, /_J%? is drogen or Cl-C6- al(&yz}p : 0050/ 47592
10 — : —R0 o — N\ (0.q=0,1,2.3 or 4)
(CHo)qralkyl ~

R® is hydrogen, C1—C4-a1kyl, -0-C;-C4—alkyl, OH, Cl, F, Br, I,
15 CF;, NO2, NH,, CN, COOH, COO-C;-C4-alkyl, -NHCO-C;~C4-alkyl,
-NHCO-phenyl, -NHSO,-C;-C;-alkyl, —NHSOz—phenyl,
-80,-C;-C4—alkyl or -SO,-phenyl,

R10 is hydrogen or Cl-Ce-élkyl which can be substituted by a
20 phenyl ring which can also be substituted by one or two R?
radicals,

n is the number 0, 1 or 2,
| 25 m is the number 0, 1, 2; 3 or 4, and
o is the number 0, 1, 2, 3 or 4.

- Preference is given to compounds of the formula I where
30 -
- R2 is hydrogen, C;-Cs4~alkyl, fluorine or chlorine,

R® is -CH;~phenyl, -CHy-cyclohexyl, n—butanyl or n-pentanyl,. each
of which can be substituted by an R5 radical,
35
R¢ is -NR®, and

R!, X and n have the meénings given in claim 1.

40 The compounds of the formula I can be employed as racemates or as
enantiomerically pure compounds or as diastereomers. If
enantiomerically pure compounds are desired, these can be
obtained, for example, by carrying out a conventional racemate
resolution on the compounds of the formula I, or their

45 intermediates, using a suitable optically active base or acid.
The enantiomeric compounds may also be prepared by employing
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5. R8s Roa%gengor Cl- C6- al kyl which can al so be substituted by a

pHényI'ring, whi ch can carry one or -two R9 radicals, or by one of the
radicals 5 [err] 10 R9 is6 hydr ogen, Cl-C4-al kyl,

-O-Cl-C4-alkyl, OH_d, F, Br, I, 15 CF3, NO2, NH2, CN, CCCH

COO C1- C4- ﬁPWrClﬂJI@CPEFEEa@r%ﬁm“PWT‘dS' f%@%ﬁywucany active

- NHSC2- C1- edind kadids- NuSGrapghmriylalanine, - SR OPIEs- anﬂytymsms@z phenyl ,
R10 i s hydrogen or Cl1-C6-alkyl which can be substituted by a 20 phenyl
ring which ﬁénlﬁUéﬂif@% aybstid it Y eBRpSEndIyHE2h are mes@brd or n

S the merRShgtenticin’ye14e40h td oS GuBHETSF fhe boru1d £ e Wimp1e0

is the nd

0_CO
formula | ®RAGPS cgypouRss i"§ d:é‘ﬁ E °(ﬁr‘é‘m<ﬁ(¥ t?’ﬁu%?f"ﬁlé @lﬁ ori ne,
R3 is - CHRrp#enty|as agHeney cEHMOWAT - n-butanyl or n-pentanyl,. each -
of which can be substituted by an R5 radical, 35 R4 is -NR8 and R1, X

and n havesbhé &E e @ovelVedmpsurisaitmein céftaie £ GaRAUNGS @i ddigikor mul a
| can bqgegpLeyedrASHeacCBRLES, ¥heftompounds I can be present in the form
.of their physiologically tolerated salts, which can be obtalned
by reactlng the compounds I with a sultable acid or base.

Examples of suitable acids for forming salts with novel compounds -
15 I which contain a basic group are hydrochloric acid, citric acid,

tartaric acid, lactic acid, phosphoric acid, methanesulphonic

acid, acetic acid, formic acid, maleic acid, fumaric acid, malic

~acid, succinic acid, malonic acid and sulphuric acid. Examples of

suitable bases are potaséium hydrbxide, sodium hydroxide, lithium
20 hydroxide, triethylamine, a,a a—trls(hydroxymethyl)methylamlne

and other amines.

The ketobenzamides I according to the invention can be prepared
by different routes, whlch are outlined in synthesis schemes 1
25 and 2.

The carboxylic esters II are converted into the acids III using
acids or bases, such as hydrochloric acid, lithium hydroxide,
sodium hydroxide or potassium hydroxide, in aqueous medium or in
30 mixtures of water and organic solvents, such as alcohols or
tetrahydrofuran, at room temperature or at elevated temperatures,
such as 25-100°C. The acids III are linked to an o-amino acid
derivative using the customary conditions, which are listed, for
example, in Houben-Weyl, Methoden der organischen Chemle [Methods
35 of organic chemistry], 4th edition, E5, Ch. V, and C.R. ,Larock,
Comprehensive Organic Transformations, Publisher VCH, 1989,
Ch. 9. -

The carboxylic acid III is converted into an “activated” acid

40 derivative Rl1-L, where L is a leaving group such as Cl, imidazole
and N-hydroxybenzotriazole, and converted into the derivative IV
by reaction with an amino acid derivative H,N-CHR3-COOR. This
reaction takes place in anhydrqus, inert solvent, such as
methylene chloride, tetrahydrofuran and dimethylformamide, at

45 from -20 to +25°C.
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enantlonerlca y pure-conpounds or as diastereoners. |f enantionerically

pure conpounds are desired, these can be .obtained, for exanple, by
carrying out a conventional racemate resol ution on the conpounds of the
formula I, or their 45 internediates, '{wing a suitable optically active
base or acﬁdhemeThe enanti oneric conpounds may al'so be prepared by

6 -

enpl oyi ng 0050/ 47592

conner0|aII% obt bl eogonpounds, for exagp al l ysactive amno
aci ds such as ni ne, tryptephkan and tyrog { The_invention also
relates to QG ch are nesoneric or 5.2f-ath inrelation to
conpound? of the fornula |, for exanple t hosé conpounds in which the keto
group of the fornmuka I is present as an enol t aut Sner.. Sonme of the

novel conpounds | can contain a basic or an acidic 10 group. In these
cases, the conpounds || can IB& present in the form of their

phyS|oIog|cq$I¥ t rated sglts, mhlch can ba&'e ' acting the
compoun W th Ltk g h@mc%ﬁ beu aci ds for
f or mi ng salts W t vel conpounds 15 | mhlch‘ Clont a basic group are
hydrochlorlcﬂﬁ' d, C|tr|c aci d, tartaric acid, l|lacticvacid, phosphoric
aci d, nethanesulphonlc acid, acetic acid, formc acid, nmaleic acid,

fumari c acid, malic aci d, succi ni ¢ acid, malonic acid and sul phuric acid.

Exanpl es of sui t abl e bases are potassi um hydroxi de, sodiun1hydroxide
| it hi umga0 ‘hydroxide, triethylamPne, [err], [err],

[err]-tris(hydrgx&n-trv nethyl m ne’ and otk _
ket obenzam desy | acc 6 COBH AR tT o can b d| fferent
routes, which ar g, —-ed in synfhesis schen@§ and 2

carboxyllc esterszr are converted into the acids Il using aC|ds or
bases, such as hydrochloric aci d, |'ithium hydroxi de, sodi um hydr oxi de or
pot assi wm hydroxide; in aqueous medi umor in 30 mixtures of water and

L0 OB T RS o) AP e i

t enper at ur e
np ic acids V in analogy with the hydrolysis

into the keto carbox
described above. The keto esters I’ are prepared in a
Dakin-West—-analogous reaction using a method described by Zhao

25 zhao Li et al.. J.Med.Chem., 1993, 36, 3472~-80. In this reaction,
a carboxylic acid such as V is reacted, at elevated temperature
(50-100°C) in solvents, such as tetrahydrofuran, with oxalyl
chloride monoester and the resulting product is then converted
-into the keto.ester I' according to the invention using bases,

30 such as sodium ethoxide, in‘ethanol at 25-80°C. The keto esters I’

' can be hydrolyzed, as described above, to give the keto
carboxylic acids according to the invention, for example.

The reaction to give the ketobenzamides I is also carried out in

35 analogy with the method of Zhao Zhao Li et al. (see above). The
keto group in I’ is protected by adding 1,2-ethanedithiol in
association with Lewis acid catalysis, for example using boron -
trifluoride etherate, in inert solvents, such as methylene
chloride, at room.temperature, resulting in a dithiane. These

40 derivatives are reacted with amines R¢-H in polar solvents, such
as alcohols, at temperatures of 0-80°C, resulting in the formation
of the keto amides I (eg. R? = NR’R8). '

a5




such as 25-100%err C. The acids Il are linked to an a-am no acid
‘detivative u9PRQ/Ad89%ust onary conditions, which are listed, for
exanpl e, in Houben-Wyl, Methoden der organi schen Chem e [ Met hods 35 of
organi c chem stry], 4th edition, E5 Ch. V, and C R Larock,

Conpr ehensi ve Organic Transformations, PBublisher VCH, 1989, Ch. 9.

The carboxylic acid Ill is converted into an "activated" acid 40 derivative
R1-L, where L is a leaving group such as d, imdazole and

N- hydr oxybenzotri azol e, and converted into the derivative IV by reaction
with an am no acid derivative H2ZN-CHR3- COOR. Thi s reaction takes pl ace

i n anhydrous, inert solvent, such as nmet hyl ene chl ori de, tetrahydrofuran
and di net hyl formam de, at 45 from-20 to +25[err]C.
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.20~ The derivatives IV, which are esters as a rule, are
~converted into the keto carboxylic acids V in analogy wth the
hydr ol ysi s descri bed abOéﬁ. The keto esters |' are prepared in
& Daki n- West - anal ogous réaction using a nethod descri bed by

Zhao 25 Zhao Li et al.. J.Med. Chem, 1993, 36, 3472-80. In this
reacti on,An alternative gnetdagosigl flepicted chﬁcasmv 25 Tlm&e@@ at el evat ed
t enper at dgrboxylic acids (I h26[ eead€dd iwitdnlthentmins Upfdmxy
tetrahydrofsicagi i b8i@ dvivatives IV (forllprebadar IONASSEr, agd the

resul ti 995 FE Q%%%Enééntg?rhlconﬁeﬁ& dChem. 1994, 7I ngglé %h)k%tsgngs{:ffé

according to the 1 nvenflon dsiLn drum

et hoxi de, c?ﬁFQﬂFﬁXnB?pE& qﬂ;ﬁg@&ﬁ? Eﬁ?ﬂ? KEEE gngeg—ﬁhéi a can be
hydr ol yzekesulsingsini thel iop oo the ME.dest ¥II. These alcopglhoxylic

. aci ds acodedlivedivest VEI igarcivei onidized escagilve. the keto carbox¥hécraeidion to
gi ve t he detinlariwasi tescdordingl 860 £Ré rimtmioni.NA variety of3uatemagy W th
the ”EibQQxfgaﬁéaﬁorZ@@%&dds Qlsedl €. ﬁsﬁﬁkégﬁyV%bmpIQﬁen51ve organicket 0 group

Sin ac%% aﬁ ¥ @dqi 1£hgre§@$ USIHI%8§EQ 604 £.), sucha§§OC'at'0n

th L ) d
etherat 2“ ok aaidatidve ind SupER aRaTodtis dddnclons, prefezablyl weinty O

roon1tenﬂ$#ﬁ#ﬁﬂ%-sPé§Qﬁ%4ﬁﬁ?YFﬁdanﬁT$¢ﬂ%HﬁatrFﬁ@éée in solventsosyghiamt i ves
ar e reactmethyleneaghbeside)-od tetpshydrehinamt witbuoh without the as
al cohoks, addidionpoEaditiexhylf su180kede) Gt oo tefferdtddee droagat i on

gf Eg?rreﬁé}nﬂa@ﬁ§e§ $£3-50R4 07206 RE)r. 7. Tidwell, Syfthesis 9958/ 4871579-270)

9
ot 5, T M R daoscn e, (51 spbppgop 1.0 see’ b
e used or is purpose. :

_20 When the compounds VII are a-hydroxy esters (X = o—alkyl), these
can be hydrolyzed to give the carboxylic acids VIII in analogy
with the above methods, but preferably using lithium hydroxide in
wate:/tetrahydrofurah-mixtures at room temperature. Other esters
or amides X are prepared by reaction with alcohols or amines

25 under coupling conditions which'have already been described. The
alcohol derivative X can once again be oxidized to give keto
carboxylic acid derlvatlves I accordlng to the 1nventlon.

The synthesis of the carboxylic esters II has already been
30 described in some cases, or can be carried out in accordance with
customary chemical methods.

Compounds in which X is a bond are prepared by customary aromatic
coupling, for example the Suzuki coupling using borlc acid

35 derivatives and halides, while: catalyzing with palladlum, or the
copper~catalyzed coupling of_aromatlc halides. The alkyl—brldged
radicals (X= —-(CHz)p—) can be prepared by reducing the analogous
ketones or by alkylating the organolithium compounds, for example
76rtho—phenyloxazo;idines, or other organometallic compounds (cf.

40 I.M.Dordor, et al., J.Chem.Soc. Perkin Trans. I, 1984, 1247-52).

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

45 The sulfoxides and sulfones can be obtained by oxidizing the
corresponding thioethers.
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car boxyl I C ac? ds I'll are reacted wth the am no hydroxy car boxylic acid

derivatives |V (for preparation of |V, see 5 S. L. Harbenson et al.

J. Med. Chem 1994, 37, 2918-29) usi nge's‘{] custonmary peptide coupli ng

met hods (see Houben above) lting in.the formation of the am des
VI Theséléﬂeesrserld%%rqqﬂataﬂwgew»mw semssaumisle%ret ®rgparedhefdtet o

car boxyl i exaspde, fleom \anomagdc| hatidesliang torréspomdisry iadkends vard ety of
cust omary allkyassdaging theadecknsedsickonC. (B£Laroskkakeyeehansj ve Organic
Transf or Mphie@N PhaWBUBNEr 1966, 3P8%7532895.604 f.), such-as  Swern

oxi dati gns and Swer n- anal ogous oxi datlons preferably using di met hyl

sul f oxi de/ 8 ge sulfur triaqgxid H%‘ ol vent,s such as nmet hyl ene chl ori de
or tetrah FUraROnST 13 o PTRFERTUL 1f ©1 §°adan e P PfdRRgEPRIENAREEOXi de,
at room té‘ﬁﬂ&'ér aldelydss And capppehere BEPrepriste ; PoSoarerted (Imtp thevel | |
Synt hesi s ah@30go857alKyl degrivabilvesnly peahkoof deydiddedatSoh. Har benson et

al ., see above), can be used for this purpose. = 20 Wen the conmpounds VI |

are [ ergd abydeaXynd Sl forlaiide & rep aE:QﬁSf om t%‘fnlmé cYZ{éidt o give
the e boliicestode W Uhosboiraldol e RS

pref erabl y uSing R um xide in T° mi xtures at
roomtenperature. Qther esters or am des X are prepared by reaction with
al cohol s - @heakehekenaanides: IcaopPrHRa sodtheobnvent icn haeelinhitsdwyrsheén
descri bed cy$keine gproutesseder inapameicdl@an ofincgs tegliaien pretoxses zath asgi Ve
keto 15ca0pRihe Rcir dar avidt cxefepsid@C8r dhaodrf 0o t he inventi on. The .
synthesis of the carboxylic esters |l has already been 30 described in sone

cases, or n [ cor. e wth che

methods. 1he 1§§l§f{#f%f%%& 05 R IR e A g Bretig

aromatic USABEpPPRERS st RPFR %R cﬁ?fﬁﬂ‘f"rlfo they 1&§Fﬁ§t‘b‘éﬁn d”léic'i‘l d 35

deri vat i véheaRaneeRtERION\RE| the ginhiipditey attwhich 1508 of) the ernmyme

copper -2Mtagkyvéty chaipinhidpitbdabeing idetexmided. ad hehealcktikebionige®l - radical s

~(X= - (CH2egflicaap. behiy eppredch)wdL diseidngot Reasund Qgﬁuanhlﬂsﬁw%feéc{ay

al kyl ati ng ¢t RReOb&RARIdddl ¥MbR OGRAHIIS 1,1 BL1EXAIPHE ana catheps n

-ort ho- phenyl oxazol i di nes, or other organonetallic conpounds {( JT

| . M Dor dor, t _al em Soc. Perkin Trans. |, .1984, 1247-52).

. Ether-brj 885’&383}?\/%5‘?? s are prepared by al kylating the corresponding

al cohol® or phenols using halides. 45 The sul foxides and sul fones can be

obt ai ned Breoihbibitipn lof catbepsip@nsiasgdebeominest sn analogy with a
method described by S.Hasnain et al., J.Biol.Chem. 1993, 268,

235-40.

- 30 2u. of an inhibitor solution,'which was prepared from inhibitor
and DMSO (final concentrations: 100uM to 0.01pM) were added to
88uL of cathepsin B (human liver cathepsin B (Calbiochem), diluted
to 5 units in 500uM buffer). This mixture is preincubated at room
temperature (25°C) for 60 minutes and the reaction is then started

35 by adding 10uL of 10 mM Z-Arg-Arg-pNA (in buffer containing 10%
DMSO). The reaction is monitored at 405 nm for 30 minutes in a

microtiter plate reader. The ICsyp‘s are then determined from the
maximum slopes.

40

45
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0050/ 475920050/ : 10 Al kene-bri dged and

al kyne-bri dged conpounds are prepared, for - exanpl e, fromaromatic

hal i des and correspondi ng al kenes angll al kynes using the Heck reaction
¢cf. |.Sakanoto et al. Chem Phar Buir. , 1986, 34, 2754-59). 5 The
chal cones Galpaimoduaed $AIRAIE ddntRStsati on of acet ophenones with

al dehydes and can, where appropriate, be converted into the anal ogous
al kyl derivmé imﬁbbyoﬁympﬁrth;dr@gmaipiadn inHibiAtormdearantestad dmanm des
are pr eparﬁ@fféxor@ohleslﬁm@% andeafdticl, 98ryvef i¢es M Nagnpl pawwi th the

above- degcrlfl_:},‘e nthq‘%btpof [stc] Tlaelfe‘hp Q{amlgseﬁled t%‘écﬁi% é,{:lct lepam

I-nvention are’l

Fot ticu
cystei ne pPRYFAE §HEHL%1‘§- '@?ﬂv' gaf%é& pgf‘lﬁs? %%&%EF’% sins B and L.
The i nhi bi Baehensswiteesiande (asa :erefarﬁldeg | BiRk- £hedrt 4PRkd Vol<tdy
enzyne tes1z48Hhil9d)e Bumdronpeculpain He isodatedirfosomveriithrogytes
concent r at §@Mm&firgh@hk Nhetiddy ot c¥bdxih aiﬁ%)éﬁafﬂﬂuﬁr(mmlﬁm activity is
- Inhibiteg 961 0%t @ﬁﬁt@%@d{ gfafﬁi%f’re'toﬁlo‘c Bm@zf @aﬁgadﬁm@t """‘”"F‘;Q. )
|, cal pai ng?é? v cSa he £\¥t%f’;\tshe%eral %1‘ faﬁﬂhﬁée I on of
cat hepsi n EeRRAF Qf@t'epﬁ?ﬁ%ld Sephargfeg %etrﬂeﬁ ug-SEP

S. Hasnai n the @nzymg BBobbighined 2998, PIE@&Y of 23%5%0 as 3@52f§$¢]w of an
i nhi bi t or SD$+RAGE), Wwebtein iEotpaaphysis fandnN-hértinal sequandimhSThe i nal

concentasthMEreéua%ber b Mie& lel¥hgs rfhdaueer -aniies- 4-methyB88o@tigdin of
cat hepsin EA% é?%?ﬁf%et?aim%p§F9xBf‘f@OQb§C?gﬁgru@€e'ﬁ 88 Aex EO3BoURES 1N
r}‘eBO it

500 M
(2] orr] & & . RN (V1 ERREF ISR, ARoReET AN Pty ”Eiriéﬁfﬁg

10[ err] L oFempeXafures gt A3 pNERE| FLIAYRCE: © EorheniswbRgTans, 15 1HUSeF,
reacti on i theomitasesdlytid B timityroBo-atipadnessi ko, ovex ér@?ﬁl&en}ﬂné}t e
r eader . 20hpet{ad'cf s0emihe(seieiChatterikbd retmalhel 996 mBdiowurgn. & Oed..
Chem. Lett., Vol. 6, 1619-1622). The inhibitors and the calpain
substrate are added to the experimental mixture as DMSO '
solutions, in which the final concentration of DMSO should not
exceed 2%. o
25 . : . ; _
In a typical experimental mixture, 10 pl of substrate (250 um
final concentration) and then 10 ul of p-calpain (2 pg/ml final
concentration, ie. 18 nM) are added to a 1 ml cuvette which
contains buffer. The calpain-mediated cleavage of the substrate
30 is measured for from 15 to 20 min. 10 pl of inhibitor (50 or
100 pM solution in DMSO) are then added and inhibition of the
cleavage is measured for a further 40 min. K; values are
determined using the customary equation for reversible
inhibition, ie. K: 1(vb/v) 1 [sic]; where I = inhibitor
35 concentration, v, = initial velocity before adding the inhibitor;
vi = reaction velocity at equilibrium.

The K; for (S)—N(l-ethoxycarbonyl—1-oxo-3—pheny1—2-prdpanyl)--
2-phenylbenzamide (Example 24) was found to be < 10uM. This

40 derivative is therefore markedly more effective than is the very
closely related N(1l-ethoxycarbonyl- 1-oxo-3—-phenylpropan—-2-yl)-
benzamide (from M.R.Angelastro et al., J.Med. Chem. 1990 33,
11-13).

45 calpain is an intracellular cysteine protease. Calpain inhibitors
have to be able to pass through the cell membrane in order to
prevent degradation by calpain of intracellular proteins. Some




40 . - 45 005014%3%6/47592 ' 11 Cal pain
| -and cal pain Il test The inhibitory properties of calpain inhibitors
are tested i.n buf fer containing 50 tris-HO, pH 7.5, 0.1 M Nad 1 nmv-
S-dithiotreithol [sic]: 0.11 nM Cad 2, smgthefluorogenlc cal pai
substrate Skeowre@aipaipnaiiRitare, gPudtviafed Ph MGeuPeP&&BheﬂﬂF%vﬁ"i]ziérl and)
(Sasaki et able o Pees.tiGlomgh tell meyfirangsowith dPaBicul2ygand Human’
[err]-cal pat@nséiqdemllgt@my mveeaypdsusmcaﬂf@&t inf eélsvievent khoagh hettksy of
| ?Boﬁ'o'rga”d BEVB o 2k BB kB be a@in. 71&% 2 48 35@ A0 GoRpbihds et al .

| : eV
chr onmat ogg Nﬁi"’h ftrg be?[ﬁl?%ie g m% ? éé har % gué%et ef(?o
and Bl ue Sepsed n@ﬁ %Fg 15¥

assessed bylnhlkSDSIPAGE Wastern bI ot anal ysi s and N—term nal sequenm ng.
The 15 fluorescence of the cl eavage product 7-am no-4-nethyl coumarin

(AMC) is fotapgﬁdi—hedaa&mmearuaaei@@ df u9roBBhE! k Blade PPl 08rd8On M and
[err] = gn the experinents are carried out at _ tenperatures of

12[ err] C ﬁe ceT eavage of the substrate is [inear, and t he autocatal ytic

activity of calpain.is |ow, over a measurenent 20 perjod of 60 mh (see
Chatterjee EhefiYropdas kiass Po8sipas clerurd Pyifalpajsy afferip19-1622).

The i nhi bi t platededst hedclmepamtlvatqbstﬂmﬁewaselamga;e@heneﬂg‘eﬂhm al
m xture as Oib@t alsolintFormioli.nChémch 1993 ,f Voal 269ncEa03al2608 of THIESO

shoul d nes stuwcaéﬁ@na%aeéa thaktBe Y1t algeC S B e EBEHAlcafi bbufzﬁevér‘l’ce{@”]'
of substratg,( e%‘f:&fx i caf 189 COREANNA! bONa 7B 4 NAel ol 84141 O
Brh

[err]-cal pal centra ar e ded to

Lo rlea e ot BBk s “baphes nlwcgf%%ns? SeffeC of

t he substraF 1s publlcatlon. Fresh human, citrate—~treated blood was

centrifuged at 200 g for 15 min. The platelet-rich plasma was

20 pooled and diluted 1:1 with platelet buffer (platelet buffer:
68 mM NaCl, 2.7 mM KC1, 0.5 mM MgCl, X 6 H;O, 0.24 mM
NaH;POy X H0, 12 mM NaHCOs, 5.6 mM glucose, 1 mM EDTA, pH 7.4).
After a centrifugation and washing step using platelet buffer,
the platelets were adjusted to 107 cells/ml. The human platelets

. 25 were isolated at RT.

In the test mixture, isolated platelets (2 X 106) were
preincubated, at 37°C for 5 min, with different concentrations of
inhibitors (dissolved in DMSO). The platelets were then activated
30 with 1 pM ioriophore A23187 and 5 mM CaCl;. After an incubation of
- 5'min, the platelets were centrifuged briefly at 13,000 rpm and
the pellet was taken up in SDS sample buffer (SDS sample buffer:
20 mM tris-HC1l, 5 mM EDTA, 5 mM EGTA, 1 mM DTT, 0.5 mM PMSF,
5 ug/ml leupeptin, 10 um pepstatin, 10% glycerol and 1% SDS). The
35 proteins were fractionated in a 12% gel, and pp60src and its
52 kDa and 47 kDa cleavage products were identified by Western
blotting. The polyclonal rabbit anti-Cys-src (pp60°c~src) antibody
employed was obtained from Biomol Feinchemikalien (Hamburg). This
primary antibody was detected using a goat HRP-coupled second
40 antibody (Boehringer Mannheim, FRG). The Western blotting was
carried out in accordance with. known methods.

The cleavage of pp60src was quantified densitometrically, with
use being made, as controls, of non-activated platelets

45 (control 1: no cleavage) and platelets which were treated with
ionophore and calcium (control 2: corresponds to 100% cleavage).
The EDso value corresponds to the concentration of inhibitor at

- PRI TR RN



3Q is rreas%?se%l %759%rom 15 to 20 min. 10 [err]l of inhibitor (50 or 100
[err]Msolution in DMSO) are then added and inhibition of the cl eavage
is measured for a further 40 mn. Ki ﬁ\‘l ues are determ' ned usi ng t he
eustorrary equation for reversible

hibition, ie \@q(vo/v [SIC]
where | = Whighoither inteprghiee Rt Hheofoler e?‘?é]cuqnnf’tfl the fore

addi ng t hecorrsspionds; to the eraljue:r datensitwafosonfral bhus septEel 2 The

Klerr] fodikiged\by- et hoxycar bonyl - 1- oxo- 3- phenyl - 2- pr opanyl ) -
2- phenyl benzam de (Exanple 24) was found to be < 10[err]M This 40

derivatiye.q ef e; gf t he .very cl osely
rel ated ﬁl((f.[i S*ta%&%ycaggoﬁg? {ke%x)geg‘a%heﬁy%ﬁ%lgéﬁ' ?Qa??hés benzam de (from

M R Angel astro et al., J.Med.Chem 1990, 33, 11- 131)> 45 Calpain is an .~
intracel | Tke tepdt ¥aReCRFHivtaut @sl ﬁaﬁfﬁﬁbﬁﬁ Hin P61 D- e to be able to
pass througﬁu]ttfceneelekidarenbrknandwmmgstem A. R.gvéflutemgtedati on by

cal pai n .of ndudraalditlain pEeiicsd. c80MEculture” 0QS0N4dHS&i. 1989, 7,
12 knemgls-p_a%]&al n inhibitors, such as E 64 and | eupeptin,. are onI y
able to pass t rough cell merrbr anes with difficulty and consequent |y

only have a poor effect in cells even th h the I nhi Qi tors of
cal pai n. THRFHENAIVES RFRCHIRSESHISHE 5%(7\‘)%? zﬁ‘{’é’ BgFf%r Yé’st Snar*é}i}%rse
menbr anes. indiriduslacelds sayprigolatgdeantyricRlind tr¥ps i) « (Rhese cells
menbr ane- t (gl |Emiy calrtlicay méumalesyi are sowhiin 2drwell plBespardterdi at ed
degr adagognfde taay@si(namkhipscodtpR0plates) 16k RHerienl aags The tyrosine
:L??ithSGP ﬁiﬂﬁfiélk%§¥@§ ﬁ%?é%?)pahﬂgagigrtgeaﬁﬂeikeigtéafﬁiedmﬁﬁﬁ E?B?g
Crem - 109E00\ B DerorZenecibiy .r"fﬁ Rheid) daﬁﬁ Si8sh bt g 2 thg 108 e

cl eavage oFebJp%Oﬁecuc aEE etsdnced by agding BINUEES) nhi bi t or
of cal pai nTheg Healnﬂﬂmllahlblt@## iaxgc Fhen %ﬂ@e%cﬂféqers%%?‘am§hﬁas tested in

accor dagoeghmtdmate.t [2i4s hpubs i Taitégn ceEl edamdgareis ascertatned dyt ed bl ood was
centrifugedegérmiiing flattibe rﬂéhyd'ﬂa@eﬁhaé e{®bry iigh tnleaeem vuaﬂture

supernatant.

‘O ,.’(

It is posﬁulated that calpain also plays a role in apoptotic cell

25 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, cell death was induced with calcium in the presence of a
calcium ionophore in another model, ie. a human cell line.
Calpain inhibitors have to get into the cell, and there inhibit

30 calpain, in order to prevent the cell death which has been
induced.

Calcium-mediated cell death in NT2 cells

"35 In the human cell line NT2, cell death is induced by calcium in
the presence of the ionophore A 23187. 20 hours before the
experiment, cells are plated out in microtiter plates at the rate
of ‘105 cells/well. Once the 20 hours have elapsed, the cells are
incubated with different concentrations of inhibitors in the

40 presence of 2.5pM'ionophore and 5 mM calcium. After 5 hours,
0.05 ml of XTT (Cell Proliferation Kit II, Boehringer Mannheim )
is added to each reaction mixture. The optical density is
determined approximately 17 hours later, in accordance with the
manufacturer’s instructions, in an SLT EASY READER EAR 400. The

45 optical density at which half the cells have died is computed
from the two measurements without inhibitors, which were
incubated [sic] in the absence and presence of ionophore. The




"0050/47592
20 pool ed and diluted 1:1 W|th pl atel et -buffer (pI atel et buffer: 68 nmM

NaCl, 2.7 MM KA, 0.5 mMMMC 2 x 6 HO 0.24 mM NaH2PO4 X H2O, 12 mM
NaHCO3, 5.6 mM gI ucose, 1 nM EDTA, pI—!LZ 4). After a centrifugation and
washi ng step using platel et buffer, the platelets were adjusted to
10[err] cefPREALE aFH@“hBﬁaT'P*bI’é‘théPéF%r 2pighy @chisyes ddiis hR*f‘max”!“’d“ t he
t est m xt uopticabldensdtyl is cthe IC6@ valu@lerr]) were pre| ncubat ed, at

37[err]C for 5 mn, vvith di fferent concentrations of i nhibitors

(di ssol vedAh nl @éﬁt@t %c‘ﬂﬁ?ﬁ:;} hemiaat 1¥aded3Qewebd af [@.{;{e]r'\/'

i onophor g A2 E@g&g%é s bas et ggste (&), the
pl atel.ets vvere centrl rie m.an I

taken up | ACEHS ¥e‘? t?d‘FFg or Y Fr % ?—ﬁ rsS M

EDTA, 5 mM EGTA, 1 n1v| DIT, 0.5 n1v| PI\/SF, 5 [err]g/m | eupeptin, 10 [err]m
pepst at i n, Cénséqientdye| subsitarideSD8hicH hintEPiyr gletamatemediated| effeais i n a
12% gel , apsh HQfEed @Bdtiést thedd HDesus .4 éllkbansteam@gopistsctvhivli €

| dent i fiygd, Py, Vﬁ?&%@, inBh Qfél qarThmapla)ﬁ%laeeaks{@t@ kn@&&l nSAST S drs

ggggggsg;li o e, L "85 RIAATE FEPTLL AR Gg) fE0ep Kl en

oot R A ARl ot VAL A G BB oPRTTRR was

carri ed ougnd #%@W&héed%\ﬁ‘ﬁ?%ﬂwﬂemm distunbanqgse £pd4ewdng pp60sr c

was quant i hypaxikensinbaiet or ckddhaemiat has ocswe lfelhowiregle s&sokentomlas of

~ non- act igahReiGpEllePacs, 4ant fdupregkites rmd:laaﬂagﬁl@mkd@ ahebrétmhi ch

. were treat ?Qré!\t’: J’hg@% gnoa)@orgallaadsggl Gj-ﬂﬂ(? (§99h! 017 2:3350Lr gspogge to 100%
508

- iflrlﬁ?\l;?'?gz fugs oef Br vazﬁ%gco%e?ﬂ)) o%Q thfoﬂ)ncent rati onlgf whi ch

the intensity of the color reaction of the 60 kDa band corresponds to the

val ue: i nt Entracexsgbradnedninisyyardonopf repcizatogy vamind aeids (EAA) .

‘A ut anae- indumssl  aupedeatitattionowhichalinaar massive thHex tiesrapidlyxarri ed

out as destéeade€td konhlsiondVand thBUbswHH dEedde - dhinfel AN EhEEE EgfiREdhsA.

- R, "G utaggphepe HHBILRY! 5} Ithd %yﬁeéﬁli&megce'lhtf%éﬁﬁheai Neur osci .

~1989; 7, administration of centrally acting EAA antagonists. Since
excessive activation of EAA receptors in the central nervous

25 system plays an important role in the pathogene51s of various
neurological diseases, it can be concluded that substances which
are demonstrated to exhibit EAA antagonism in vivo will be useful
in the therapy of CNS diseases of this nature. These diseases '

. include, inter alia, focal and global ischaemias, trauma,

30 epilepsies and various neurodegenerative diseases, such as
Huntington’s chorea, Parkinson’s disease, inter alia.

It has already been shown that calpain inhibitors, too, exhibit a

protective effect against EAA-induced cell death in cell cultures
'35 (H. Cauer et al., Brain Research 1993, 607, 354-356; Yu Cheg and

A.Y. Sun, Neurochem. Res. 1994, 19, 1557-1564). Surprisingly, the

calpain inhibitors which are included in this application are

effective even against the'convulsions which are induced by EAA

(eg. NMDA or AMPA) and consequently p01nt to a therapeutic use 1n
40 the abovementioned CNS diseases.

The ketobenzamides I are inhibitors of cysteine derivatives such
- as calpain I and/or II and cathepsin B and/or L and may
consequently be used for controlling disorders which are
45 associated with increased activity of the calpain or cathepsin
enzymes. They are therefore useful for treating neurodegenerative
disorders which occur following ischemia, trauma, subarachnoid
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10 .357- 368. Cortex halves are dissected out from 15-day nouse enbryos

and t he i ndi vi dual cells are isolat ed enzym cally (trypsin). These cells
(glia and cortical neurones). are S +24-wel | 'plates. After 15 three
days (I amnin-coated plates)_ or seven orni t hi ne-coated pl at es
ntosis trdmeErhage g StEAk§ytand |“m;]-°h lP‘Ei-J-“é%! fH%@PGtQCEI%%&yLi%r&Pﬁéi At

15 days af tshrokeepndicrpnigd travma | sforcsrpatibeg euradedaneratpivenddi ng
gl ut amat e (disordevsesych as hhdtieintaret denéntid S Kzhetihen’ sdtliskazkt and

removi ng tf}ﬁm?cqn Loh 89 BiBeadd 8R4 StdrdhRimof€] | fSl2NBEaLE fig a8aRidediteednby

.det erm n| Q%Eléi“? cggg%l?el aL-” &Qﬁatfé"éo GHbt Hi@n super nat ant ..
t ot 25 death
(M 'KSTp%Su. 09 Tons lec y?% [ uen e S v ion K

Faseb Jour r?&‘IStIQQBleSeCﬂa“@S? ?5 Ji‘ih Frgseghflge to r%ﬁdééﬂaﬁ’é%& PEnkge
i nduced w tdmopghcinuscle Cteliéspreemaa‘yofvaaOSPammqﬁnebmbphuqspasmnot her
nodel , ie. catata®ssCef |tld e9es andaledrienosDHi &f t¥licdd @eeséDs gRdlliowtiagt he

cel I, anfly theyieph REEPI tF&QheéhB@é Nt He) b@hgﬁxﬁlé@s ] %\é%nbetae @s-a Ifoci-e hi
whi ch has bcej1 cel ls 35

| d ce | _de
In the human emotpefa%g ﬁé:umorfl agéctq% E 5%‘? an(a ?CI um n g t he
presence of ’tsl?e FBﬁob‘hd’Yhé'ch §§3§? is)@m gheya ?’biﬁ k¥ondr cells
are pl ated afutin Anflameations pndicheumatigediseases. dﬁn é@?éﬂ?ﬂ &t Ehevel |
Once the 2C@uskomsrpadeunce|ayxdiddary hmibstancear ethe drugupzéparakidnsdi f ferent .
concent r g4 | torafing b6 RiedAaveAtidie AGopEeRFHLSe of therapeutiddilgnophore and
5 M cal Ci WReelhliGl qudliUts of the ConPoulis T (Cel | Proliferation Kit I,

Boehri nger Mannhei m I § added to €ach reaction m xture. The optical
density is eterm ned approximately 17 hours | afer, in accordance with
the" Y AR AOFEL: SXSSRIAL BF onEET (SFRR1S 4 FORSHeREACRRP B S0GE The 45
optical derBRuaysat thgiadtive rompeunds [canhhe cPxgsant dncsheuswstomaryr om t he
two nmeas20 erewentvationg. Ashabrobe s thehiachivereompoundsubae epirdssint] innat he
absence andquAr®SeRCef OofromdVQPLLr €0 WDy weighOPPYeFE¥ABly of from 0.01

to 0.1% by weight.

For internal use, the preparations are administered in single

25 doses. In a single dose, from 0.1 to 100 mg are administered per
kg of body weight. The preparation can be administered daily in
one or more dosages dependlng on the nature and severity of the
dlseases.

30 The drug preparations according to the invention comprise, in
-addition to the active compound, the customary carriers and
diluents in accordance with the desired mode of admlnlstratlon.
Pharmaceutical auxiliary substances, such as ethanol,
isopropanol, ethoxylated castor oil, ethoxylated hydrogenated

35 castor oil, polyacrylic acid, polyethylene glycol, polyethylene
glycostearate, ethoxylated fatty alcohols, paraffin oil, yellow
soft paraffin and wool fat can be used for local external
applications. Lactose, propylene glycol, ethanol, starch, talc
and polyv;nylpyrrolldone, for example, are useful for internal

40 applications. : :

Furthermore, antioxidants, such as tocopherol and butylated

hydroxyanlsole, and also butylated hydroxytoluene,

taste—1mprov1ng additives, stabilizers, emulsifiers and glldants
45 can also be present.

B R
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14 concen?%t ?ggzof t he inhibitor which achieves this half-mnmaxi num
optical density is the I(ferr] value. An increase in glutanate

activity, which leads to states of_sugg -5 excitation or toxic effects in
t-he central nervous system ( , rs in a_nunber of peurolo |ca

di seases OFhemsy cwbstanses délPJSCh are PEASRYticH [HPe PHBRRLAEERD iR GAARHAPR t

gl ut amat e- sedite edtdfreecospoundiamndealisedthe subsganchssehiftls@gecysed in

G utamat e gRéAUHSEhe phatiaddhtdlcad pheparketidns,parei tokirglagibally .
ant agoni st g, ff dieland BEMbAE e witBNehé hﬁeﬂ%taabagealé&ﬁpmﬁfde gyet abl e

for ther?pﬁutlc ulpeara%mnsggglt)im%g%asi ngul %‘&n‘%?ﬁrﬁ’éhﬂér di g_g;mgle

(Huntingfo eur ot oxli ¢ .di_st urhances
fol | owi ng PY BiHdg Eheapckive £ﬁ°“}p§89§eﬁf5 %@’%cf&?tf’ﬁﬁ%vﬁ FFisTE: ode,

as 15 anti@pleenfts.cs, anti depressives and anxi ol ytics (cf. Arznei m
Forschung 1990, 40, 511 - 514; TIPS, 1990, 11, 334 - 338 and Drugs of
the Futur eTﬂQS&vugl‘br(ei;i):ati-@@ carﬂ@élhdm1nlsﬁé}idc‘ﬁ(iﬁr ehr bdusdrdys, StEoat i on of

excitat gpyeQ I§ﬁr ;}‘ QA 2&:11!%%@% aséapearﬂwt&atréﬁ&; Hyis so
58

e AR e e

| |'s. THBERS
?E{FEerltBﬂ%%&b PE%?RFﬁF%??eﬁ?ﬁﬂ? BFecEﬂP %ﬁ¥ Fﬁ 3 éﬁﬂ Shi st s.

Si nce esobetions adniegtion %ﬁlqEQQnPecﬁﬁﬁﬁﬁ%r|Q$nﬁﬁén§§nt9%ﬂs'n§FFGB§'25
syst em pl agstions mpawident aondesprayshe pat hogenesi s of various

neur ol ogscal di seases, it can be concluded that substances whi.ch are
dennnstratﬁgﬁéﬁggghibit EAA antagonismin vivo wll be useful - in the

t her apy of seases of this nature. These diseases - include, inter
alia, focal and global ischaem as, trauma, 30 epil epsies and various
neurodegen@?‘é’f‘?%’e Yi seases, such as Hunti ngton's chorea, Parkinson's

di sease, inter alia. It has. al ready been shown that cal pain inhibitors,
t 0o, exhbbks)62-(E12Hﬂﬂaphthe2ey1rxathagalﬂyl)f§V¥ﬁﬂd@&dédeEPhOkﬂngﬂi-Wh‘ceII
cul tures 3brépan<huAl) cRirbamoylBl-adxv-Bephang bpidiih-2691)b8hdamttde Yu Cheg
and A. Y. Sun, Neurochem Res. 1994, 19,. 1557-1564). Surprisingly, the

cal pain inhibitors which are included in this application are effective
even agai nst the convul sions which are induced Dy EAA  (eg. NVDA or AMPA)
and consequently point to a therapeuti S i :
di sease®5 ' The ket obenzami dg '

such . as cal pain | and/or II

consequently be used for contro

of cysteine derivatives
e ON-ToeMy may

30 a) Ethyl 24(zv(E-naphth-z—yl)ethen-l-yl)benzoate

29.7 g (0.13 mol) of 2-vinylnaphthalene, 25 g (0.16 mol) of
ethyl 2-bromobenzoate, 22.5 ml (0.16 mol) of triethylamine,
0.54 g of palladium diacetate and 1.44 g of

35 triphenylphosphine were heated at 1000C for 20 h in 200 ml of
acetonitrile. After that, the whole was poured onto water and

- this mixture was extracted several times with ethyl acetate.

The organic phaSe was concentrated under reduced pressure and
the residue was purified by chromatography on silica gel.

40 Yield: 34g (71%).

- b) 2—(E-2-(Naphth—2—yl)ethen—l-yl)benzoic acid

34 g (112.5 mmol) of the intermediate la were dissolved in
45 200 ml of tetrahydrofuran, and 9.5 g (168.7 mmol) of 80%

strength potassium hydroxide, dissolved in 150 ml of water,

were added to this solution. The whole was refluxed for 10 h.
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' 45 associated with increased activity of the cal pain or cathepsin

‘enzynmes. They are therefore useful for treating neurodegenerative

di sorders which occur follow ng ischam a, traurra subar achnoi d

* 0050/ 47592 henorr hage and stroke,

and whi ch i ncTRRIE SRR RiXtHTE WaseEhen aﬁCld’sftlﬁékEl‘ath%%ﬁl‘tﬁptﬁﬁaurm f or
treating neurhﬂm@mpvécm dinsbegtractrd ividdh epthyl-acdtatet. Gbeenti a,

Al zhei ner' s dosgasie phdse vhmtwashiednwitiliveamag apdedfand kondeheratéd

L rgatl ng d?rrfmméxo ﬁeaacedSPf@@gdref Oh*h@V!terHltcﬁﬁr %@théﬁéwm%h Qamage to the
dneyss  Tolbauiig & 'Céggi ByAde SHYLRletINICHE JATRAE LA HEE" ;grﬁb o

dystrophi es, sesd e prollferatlon 0

nmuscl e ceIIs %% d%ﬁ%(ygﬁ?ebral vasospasns, cataracts of the
eyes and restenosi's of bIood vessel s followi ng 10 angi opl asty. - Furt hernore,
t he benzam deés)-dreys—Bhtyble-N-d1-{ Ke(3-mrpioil haoapyyXdrdpanelsy e t heir
net ast ases anﬂhﬁhumo@ﬂea¥pnghy1pﬁogahde;§14zm cabbbhigte IS an el evated | evel
of integleukin 1, as in inflamuati ons and rheumatic di seases. In addition

hecording it?r@rﬁy {08 Bndty G4 ubeh S‘%Za”n%%%ﬁsﬁe‘é%ﬁ*?ﬂ P 110 e
‘quant i tygof t g@ a*gl?e are Fﬂfl oﬁ}seé:)k‘ftéf’ﬁg r &% "Xbr X% 9 n
‘powders, oi nth%t“ﬁ‘%r) °fs%Té‘3%ft‘bﬁ§tht31/(§)c@rrpéuﬂdsb@a‘fﬂbéygresxe-ﬂt in the
customary 20 Twpheaylpaocpamsl-dAs-2ayil ji+ ecarbamatet i SeLCHI®e8da 8tcapr,esent in
a quasitity pimdd.chefd. 00494 0 3%% byigeiphtandPnchesaply mio1fyr g 0.01  to

0.1% by wei gm-<3-amliaapw§@,;r@yms£ phdiE Y qaasgt§9% UndyadaL! sterec 1

ooy e et S Ll i AL R s

nore dosages iPEte %olssé’veFFtVa%ftft%’epwrﬂﬁis%%%s
The drug preptat®T Gﬁ§ bete g reove eettraskedowi t eitiyde acehate adehiet | on to
the ac29ve comuamic, phhse cuest @xgracted rwisths agndous deitirdrt aciid accor dance

with the desissihtipae DhifiHGudiouk! phagyl was RABRMBERAdrcE a1 REX 1A AFdkh
substances, = 4ih+as s8lPaR NydroxidQPLORAIYn aRbheXYL el GA8Hh0LeRH] -
ethoxylated Q%Q&%Q%na&ﬁg organic phase was dried and concentrated under
reduced pressure, with 2.3 g (55%) of product being obtained.
- 25
d) 3—(S)—3—Amino-2—hydroxy-3—pheny1-Nf(3-morpholin—1—y1propan—1—
yl)butyramide

_ 2.1 g (5 mmol) of the intermediate lc were dissolved in 60 ml
30 .of methylene chloride, and 60 ml of trifluoroacetic acid were
' added to this solution. The mixture was stirred at room
- temperature for 30 min. After that, it was concentrated under
reduced pressure and the residue was dissolved in, and
reprecipitated from, methylene chloride/ether. 2.4 g of crude .
35 product were obtained.

e) 2-(S)-2-(E-2-(Naphth-2-yl)ethen-1 -yl)-N-(1-(N-{3-moxrpholino-
l1-ylpropan=-1 —yl)carbamoyl) 1- hydroxy—3-phenylpropan— ~yl)-
benzamide

40
0. 65 g (4 mmol) of diethyl cyanophosphate and 0.8 g {8 mmol)
of trlethylamlne were added consecutively, at -5°C, to 2.4 ¢g
(4 mmol) of the intermediate 1d and 1.1 g (4 mmol) of the .
intermediate 1b in 30 ml of anhydrous dimethylformamide. The

45 whole was then stirred at -5°C for 1 h and at room
temperature for a further 16 h. After that, 200 ml of water
were added and this mixture was extracted with aiethyl ether.
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35 castor 0|F°/47Fyacryllc aci d, polyethylene gl ycol, polyethyl ene

gl ycostearate, ethoxylated fatty al cohol s, paraffin 0|I, yellow soft
paraffin and wool fat can be used for éocal ext er nal appl i cations.
Lact ose, propyl ene glycol, ethanol, st8rch, talc and

pol yvi nyl pyr r ofthel crguecugy Pbﬁaﬁpfitﬁ n@r“éréébﬁ'-%ﬂ Wigh diletegodi®mappl i cati ons.
.Furthernore, ahydooxidintselutich &l ttheopartoictadd whthyétlrl acetate.

hydr oxyani sol erhagtbrijaidchphys@tvat @rdeaxyidlcnitentratés tenderpredhogd

additives, sta n t b nt .
g o e

present i"n theyp?gparatﬂ 535%)add|t|on to the active conpound, and al so
t he substances which are used in produci ng the pharnaceuti cal

prepar ati ofi$, AréeS)uki(EoiRo¢Naphth-2-yiaethersl-and -Forkpat Fbl Irmerphoi hao-

rel evant acti ve—yxpm:pmﬂ-1~fm¢c&mncglpﬁapax@-t3-q:mnynprppm}tm-qd)bana—
customary nmenngmigd or exanpl e by m xing the active conpound wi th other

customany carriers and di l uents. The drug preparations can be _
adm ni stered i ri ous fo er pare terally, such
as i ntravenous y % (lé B‘g‘?ph é d‘?aﬁﬁoﬂglf %ﬁt"%%%? §le'y and
topical ly. Thu 1ss°¥ﬁﬁﬁﬂlﬁl [HimeshY T of 9§%§etaﬂ?%t%§ edrupsi sAM

i nf usi on sol wenpersatune,etoi Qm'l%(ﬂ 0. 8nsmobpsafe sheoiintemmadiatgele, and eans,
| oti ons, powdens3agd X2 aymel) 16f trieatplamine ix@plleof didiethyl
(S)-2- (IisZ (Napfifordiad. Irn8t YRoTe whls) stified Mo I6MRL PRALeN &bty ! the
_propan-1-yl) capbappyd whisO¥2z gt PEEMhPHRPPed with? GAEaE! Ha [1leh 25
extracted with methylene chloride. The organic phase was
dried and concentrated under reduced pressure. The residue
was treated with ether, w1th 0.3 g (65%) of product
20 resulting.

1H NMR (CDCl3): 8 ='1.7(2H), 2.4(6H), 3.2(1E), 3.5(3H),
3.7(4H), 5.8(1H), 6.5(1H), 7.0-8.0(19H) and 8.8(1H) ppm.

25 Example 2

(S)-Z (E-Z—Naphth- -yl)ethen—l—yl)-N— 1~carbamoy1— —0X0~
3-phenylpropan-2-yl)benzamide [sic]

‘\ -

35

a) 2—(S)—0—(tert—Butyl)-N—(1—carbamoyl—3—phenylpropan—1—
ol-2-yl)carbamate :

40 - 217.7 g (60 mmol) of O-(tert-butyl)
2~(8S)-N=(1l-carboxy-2-hydroxy-3-phenylpropan-1-ol-2 -yl)car—
bamate (S.L. Harbeson et al., J.Med.Chem. 1994, 37, 2918-29)
were reacted with ethanolic ammonia solution in analogy with
Example lc. Yield: 13.5 g (76%).

45 o '



30 2) et R9PO447 37 napht h- 2- y1 ) et hen- 1-y1 ) benzoat e 29.7 g (0.13
m)l) of 2-vinyl napht hal ene, 25 g (0.16 nol) of et hyl

2- brompbenzoate, 22.5 ml (0.16 nol) B triethyl am ne, 0.54 g of .

.pal | adi um di acetate and 1.44 g_of 35 triphenyl phosphi ne were heated at
100[ er r ] Cod or 320S -3 TAwige- ?rf'h-'lﬁ‘i‘me” ‘Phﬁf,‘@?'g‘r‘lwér/q"? © After that, the whole
was poured onto water and thi's m xture was extracted several tinmes
with ethyl acegateg (45.5 mmdbe of gind dnphamediwte cmmpenndatadventier reduced
pressure and ctedtﬂf’ afn%ii gyewmﬁ Eﬁr.'éﬁﬂlgftee@dbymlm g B8eg) aphyprodwit! | ca
gel . 405 Yi eFa %1 2- (E-2- (Napht h- 2-yl ) et hen- 1-yl ) benzoi c
acid . r"oen’m)l) of the internediate | a were dissolved in 45

200 m of tetrahydrofuran and 9.5 (168. 7_mmpl ) _of 80%{, strength
pot assi umehydRoxBie2- (F-SsdNaphthn2 150 ahhepr 1ugt k- (1-carbagayl- 4 qded t o
t hi s sol uti onl-Edrokwt-phesylpfopxddy if)benzempde 0050/ 47592

17 The react ion mxture was then acidified with concentrated

hydr ochlgpri ¢ élc S oy e s W {1y RN+ A BARL oprEpyL) - or gani ¢
phase was was )“ﬁ [l n dP ced
pressure. Theli!'r ﬁ]‘éa%cgtlpégf )g‘gdxajl%'l%% & Eﬁﬁ#ﬁ i}ss i@gnﬁgﬁtnﬁﬁ.’y of
et hyl acet at e tAgdiptFeIReERLE: FORPOYR b an sac?l

q (78%

c) (9)- O (teN-mBghylyonpholing yeremdsdes rcﬁasscwb‘f%Han 2t gpSc.

car banoyl - 3- phel6gl gr ppamrdll-)olo£2thé ) Treirdrmesditie té Ocompound ZbGagd(@_Oﬂnﬁ)l ) of
di et hy|1§yanonfsombas eoﬂrmLhdeosyba;wma)zole (HOBTJ i 16t b}l afii ne are

added consecutaI G hAkCrmiRi de S sler that, (e WNRLE Ghs
O (tert-butyl) g ?Jsog:a

fg Xy Qﬁéx t room temp ature for a
3- pheny! pr opar¥ ti'r I gam}?% H%
P yiprop further 1 g Water was subsequen &y agggéaan the :
precipitate was filtered off with suction. Yield: 1.3 g (48%)
- 20 of product. ' '

d) (S)-2-(2-(Naphth-2 —yl)ethen-l-yl)—N—(1—carbamoyl—l—oxo-3-
phenylpropan-2 -yl)benzamlde

25 0.45 g (1 mmol) of the intermediate compound 2c¢ was -oxidized
in analogy with Example 1f. Yield: 0.28 g (62%).
MS : m/e = 458(M*).

Example 3
2-(S)-2-(E-2-(3,4-Dimethoxyphenyl)ethen-1-yl)-N-(1l-carbamoyl-
1-oxo-3-phenylpropan-2-yl)benzamide B '

35

CONH,

40 .
a) Ethyl.2—(E—Z—(3,4-dimethoxyphenyl)ethen—l-yl)benzoate

5 g (30.5.mmol) of 3,4-dimethoxystyrene were reacted with
ethyl 2-bromobenzoate in dimethylformamide at 1200C in
45 analogy with Example la. 7.2 g (94%) of product were
- obtained.



15 P94 5%04, 37, 2918-29) and 1.4 g (10 rmol) of
I\F(3-'am nopropan 1-yl)norpholine in 50 mM of anhydrous
di net hyl f ormam de. The whol e was stirred at -5[err]C for 1 h and

then at roomtenperature for 16 h. It s the poured onto wat er and
this m xturke waz:-(@xeraat@npwqtmoe:wayqana%hqtaxe@-lmé)lzenmc &48ni ¢ phase was
extracted with aqueous citric acid solution. This aqueous phase was

then rendered aj kpl(i2nemdbif of the iftéthedieadi Ba hgte hydivlyekat wbth anl

extracted with h R @ﬁ%:\’@%l@ 18d efehq:
concentrat.ed un ﬁ:t%;ﬁh gydromcgétjc hgrlg%-sﬁrrlggrﬁ\?\n@tg? ; of pr oduct
bei ng obtai ned. ? 3)

3-(S) - 3- Am no- 2- hydr oxy- 3- phenyl - N- ( 3- nor phol i n- 1-yl pr opan- 1-
yl)butyraniaie 2-(s)-2- 22-1(@.‘{'Ehme@h})xmphﬂnel)|et’\1th@nnéthl'eN'1(cl'\ﬁéFBamlél§di‘ved
in 60 M 30 hyfros®t-Bybrery Idropande -y hylskr@imildeof trifl uoroacetic acid
wer e added to this sol ution The m xture was stirred at room

t t f .
r educed %‘?Essﬁ?esghd ‘?h‘ﬁ’%i o & l*‘%. 532‘3‘— EehbBafd 2dRire reacted

n
reprecipitated f¥ hﬁ"eFﬂW d‘Pl 8%7 t‘} Examg}e FSigdigid: 21 9
product were obtHi¥ed.

2-(S)-2-(E-2-(Napht h- 2- yI)ethen 1-yl)-N-(1-(N-(3-norphol i no-

1-yl propan- ciryla\@@er)bamzl-)z {3 rrimeyhdxppissny Ipleapan—2-yl )-N-( 1~carbamoplani de
40 65 § dub-30Bhinpipibsindiel yEysopitgRhate and 0.8 g (8 mmol) |

of trlet%yl am ne were added consecutively, at -5[err]C to 2.4 ¢ . (4

| f th t di ate 1 1 4 nt di at
"0t h 30 i of G dds Mol s HHhFHRSaape SembOing, g wag, BkEATEA A€
stirred at -5[e¥$]@af]@SY1Wht‘arﬁFad‘tPlﬁoéﬁr 0.28 gt(éﬁﬁéraﬁﬁ@‘?"&t ¥afurt her 16

h. After that, @%airledof water . were added and this m xture was
extract egow t h Ms etaye =cuaheo(m*). 0050/ 47592

18 The aqueous phase was heutralized with dilute SOdI um

hydr oxi de sﬂtéﬁvéaoen and then extracted with ethyl acetate. Thi s
organi ¢ phase érl ed and concentrated under reduced pressure. The

resi due was recrystallized frometh 1\; acet at e.
(s)-4—(2-Naphthylam1do)met yl-N—(1-carbamoyl—1-oxo—3-phenylpro-

_ 25 pan-2-yl)benzamide

©

CONH

30 CONH,

: 25 a) 4-(2-Naphthylamido)methylbenzoic acid
12.6 g (66.2 mmol) of 2~naphthoyl chloride, dissolved in
. 150 ml of tetrahydrofuran, were added dropwise, at 10°C, to
10 g (66.2 mmol) of 4-aminomethylbenzoic acid in 150 ml of
pyridine. The whole was then stirred at room temperature for
40 - 16 h. The mixture was concentrated under reduced pressure and
the resulting residue was purified by chromatography (mobile
solvent: methylene chloride/methanol = 10/1), with 11.3 g
(56%) of product resulting.

45




Viel d°°5°é47?§§% f) ‘ -
(S) 2- (E- 2- (Napht h- 2-yl ) et hen- 1- yI) N-(I-(N-(3-norpholino- _
yl propan-1-yl ) car banoyl ) - 1- oxo- 3- phf{lyl propan- 2-yl ) benz- am de 10
38 g (2.4 mol ) of pyridine/sulfur i oxi de conpl ex, di ssolved in
m of dibet hw(mmhmémM)wga-Naﬁr(fdml-carbamwé’rrderhé(fiﬁ%i"%o 0. 46
(0.8 nmmol ) oﬁhéﬁﬂpndpanﬁ%ﬂyhthadmde _ 0.3 g (3.2 mol) of
triethylamne in 8 m of dinmethyl 15 sul f oxi de. The whole was stirred
for 16 h. Aftey gi tfggﬁl) of tﬂa &h‘ébﬁm&@;ﬁaéé g%t wekeatéactiddivadnwi t h wat er

dth
SII:]I ef:l :23 concanf ecfmunaér-r% UC esé%retq%amIrﬁgs?%g%;aﬁaﬂeﬁewm
I ng 1H

treated with eEFaRP1€id Hikh (76@/0(
NVR (CDC 3):[err] = 1.7(2H), 2_ 4(6H), 32(1H) 3.5(3H), - 3.7(4H),
5.8(1H), 6c%(1l)-4~ @-NapbtBil) amitidb )&e&@y&&uppmcamsmaxknh@wﬁ-phenyl-
(S)-2-(E-2- NapB ngndjj_)ﬁt)Bgﬁz&nydé N- ( 1- car banoyl - 1 0XO0-

3- phenyl opan- 2-yl ) benzam de [ si c] [err] 30 )

2 (S) - O tert rb n [
-2-yl)car bangt'ég %lOM_ gm?ig an{%d'nrtr%t)ﬁ X 98%?)?18?) 2 ‘5as Odelﬁe S)-N
(1 car boxy- 2- hyar axglagyh Wdkb B¥ i;amate S. L. )-
Har beson et al 1H SMRE(DCR¥AD) 1904, 239111219,1@ ZQ)‘-H)r 4 5(/?@()@ PedéiBY with
?gg%lol I‘hc% amoni, -8 0b (X6H)N enzamjpgw Milth and 9.1FeaNpppmic. Yield: 13.5 ¢

Example 5 -

5
2-
1-
0.
4
g

' (S)-Z—Phenyl—N—(l—carbamoyl—l—oxo—3-phenylpropan—2—yl)benzamide

o oRE

a) 2—Phenyl—N-(3 (S) 1—carbamoyl- —hydroxy—3—phenylpropan—2—yl)—
benzamlde

30 0.8 g (4 mmol) of 2-bipheny1carboxylic acid and 1.2 g
(4 mmol) of intermediate compound 2b were reacted in analogy
with Example 2c. Yield: 1.2 g (80%).

b) (S)—Z-Phenyl—N—(l—carbamoyl—1—oxo—3—pheny1propan— -yl)-
35 benzamide

0.75 g (2 mmol) of the intermediate compound 5a was oxidized
in analogy with Example 1f. Yield: 0.35 g (47%).

- 40 1H NMR (D6~DM50)= 8 = z.a(in), 3.1(1H), 5.2(1H),
7.0-7.5(14H), 7.9(1H), 8.1(1H) and 8.9(1H) ppm.
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0050/47592

Q050/ 47592 19 b)

3-(S)-3- Am no- 2- hydr oxy- 3- phenylbutyran1de 13.4 g (45.5 mmol) of the

i nter medi at e conpound 2a were 2§cted in anal ogy with Exanple 1d.

12.3 g (88% of product 5 wer e -obt &Fned c)

2-(9)- 2 ( EEXapRa®h® h- 2-yl ) et hen- 1-yl ) - N- ( 1- car banoyl -

1- hydr oxy- 3- phenyl prop- 2-yl ) benzam de 10 1.26 g (6.6 nmol ) of

N'-(3-dineqhyLaniﬁﬁﬁﬁﬂuywkyimethyl)4N=Qﬂh¢h£haﬁm¥m4Bﬁdib-byﬂhem&ﬂprdpﬂa-(EEKD,

1 85 g (6 ? zamide the intermediate conpound Ib and 1.2 g (12 mmol)
é?+ nor phol i ne were added consecutively, at -5[err]C, to

1 65 nnDI) of the i nternediate conpound 2b and 0.81 g 15 (6 mmuol)

of 1- hydroxybenzotrlazole (FKBT) in 10 m of anhydr ous

di met hyl f ormam de. Aft
I h and then at room ¢
subsequent |y added an g
suction.ygield: 1.3 g (48@6 20 dak ) .

(S)-2-(2- (hbphth 2-yl)ethen-1-yl)-N-(1-cafbanoyl -1-o0xo-3-

phenyl propan- 2-yl ) benzam de 25 0.45 g (1 mol) of the internediate
conpound 2c was oxi di zed ~in analogy with Exanple 1f. Yield: 0.28 g
(629 . a) Ms4»—nmhethy14528((%@ﬁ&bﬁth-z-ylﬁyaﬁakﬁn&tﬁﬂ )phenyl)-2~-
2-(S)-2-(E-2- (%m%zghggéhoxyphenyl)ethen -yl')-N-(1-car banoyl -

1- oxo- 3-ghenyl propan- 2-yl ) benzam de [err] 35

stirred at -5[err]C for
further 16 h. Water was
itate was filtered off with

104 ml of a 1.6M butyllithium solution were slowly added
dropwise, at -780C, to 25 g (0.14 mol) of
4,4-dimethyl~2-phenyl-2-oxazoline and 0.1 g of
triphenylmethane in 400 ml of anhydrous tetrahydrofuran. The
20 whole was stirred for 1 h. After that, the mixture was
allowed to warm to =300 and a solution of 20.3 g (0.13 mol)
of 2-naphthaldehyde, dissolved in 200 ml of anhydrous
tetrahydrofuran, was added dropwise. The mixture was stirred
at from -20 to -309C for a further 1 h. The reaction solution
25 was then allowed to warm to room temperature and the solvent
was. removed under reduced pressure. The residue was added to
ice water, with this mixture subsequently being extracted
- with ether. The organic phase was dried and concentrated
'~ under reduced pressure. The residue was purified by
chromatography (mobile solvent: n-heptane/acetone = 40/3).
Yield: 25.3 g (54%). '

30

b) 3-Napth-2-ylphthalide

35 22 g (66 mmol) of the intermediate 6a were boiled under
reflux for 2 h in a mixture of 250 ml of ‘ethancl and 100 ml
of 1M hydrpchloric acid. After that, the ethanol was removed
under reduced pressure and the resulting precipitate was

20 filtered off with suction. Yield: 16.4 g (95%).

c) 2—Naph£h—2—ylbenzoic acid

16 g (61.5 mmol) of the intermediate 6b were dissolved in a
mixture of 100 ml of tetrahydrofuran and 250 ml of ethanol
and then hydrogenated after 5 g of palladium/barium sulfate
had been added. After that, the whole was filtered and the

. filtrate was concentrated under reduced pressure. The residue

45




40 ‘ a) I‘&%ﬁ/y?g 2- (3, 4-di net hoxyphenyl ) et hen- 1-yl ) benzoat e 549

(30.5 mol ) of 3, 4-di met hoxystyrene were reacted with et hyl

2- bronobenzoat e in dinethyl formam de }té 120[err]C in 45 anal ogy with
Example la. 7.2 g (94% of product we __obtai ned, 0050/ 47592
20 b) 2- (E- was3réceystakiciagshdnytpluensy wigh) Bmbod c(8RY)dof product 4 (2o
mol ) of the | ndezuledngte 3a were hydrol yzed with 4M sodi um hydr oxi de
solution in analogy with Exanple I'b. Yield: 5 - 6.29 (98%.- C)
2-(9)-2-(2-43, 4D X hfoy 13| ay: 3 Unybroxy-3-

hydr oxy-3-p en;‘% qro ggﬁzygﬁgrfhg% gesdﬁodé)%%rga%\gﬁﬁl ) of the

i nternediate c gropa éﬁréﬁﬁfgﬁl e with the conpound 3b in anal ogy
with Exanple 2c. Yield: 2.1 g (769 . d)

2- (S) - 2- (E- 2- ( 3, H5Digmé # homgbherfy [thet hatieumediatig 6¢- warefgaqted)with the
1- oxo- 3- pheny| pifetihediyte bEm Zamatalogy witl) Ekamplel2onobitiofl.fhg (97%)

i ntermedi ate cqyPQyRdp36a¥es dultigy. in analogy w th Exanple 1f.
0.28 ¢ (gg@@ of product was -obtai ned. 20 Ms: mle = 479(Merr]).
Exanpl e

(S) - 4- ( 2- Nepht Wi dSPRBERYF R Re By BNy TS PSRy 3 ARt T hesengs -
pan- 2-yl ) benzarRxRpaneRryl)benzamide

0.88 g (2 mmol) of the intermediate compound 6d was oxidized
15 in analogy with Example 1f. Yield: 0.52 g (60%).

1H NMR (Dg-DMSO): & = 2.8(1H), 3.2(1H), 4.1(2H), 5.3(1H),

7.1-8.0(17H), 8.1(1H) and 8.9(1H) ppm.

Example 7
20 : : .
(S)-3-(2-Naphthyl)sulfonamido—N-(l-carbamoyl-1-oxo-3-phenyl-
propan-2-yl)benzamide - :

- | . |
25 ‘i’
.
_ [ ;mw
_ _ ' i |
30 . _
.a) Ethyl 37(2—naphthylsﬁ1fonamido)benzoate

34.3 g (0.15 mol) of z—ﬁapthalenesulfonyl chloride, dissolved

in 250 ml of tetrahydrofuran, are added dropwise, at 0°C, to
35 25g (0.15 mol) of ethyl 3-aminobenzoate and 63 ml (0.45 mol)
of triethylamine in 400 ml of tetrahydrofuran. After that,
the whole is refluxed for 1lh. The orgaﬁié solvent was removed
under reduced pressure and the residue was partitioned
between ethyl acetate and water. The ethyl acetate phase was
dried and concentrated under reduced pressure. Yield: 55 g
(100%). :

40

b)  3-(2-Naphthylsulfonamido)benzoic acid
45 55 g (0.15 mol) of the intermediate compound 7a were
dissolved in 400 ml of tetrahydrofuran, and 400 ml of 4M
sodium hydroxide solution were added. The whole was stirred

P SN YU b R




30 aP059/43532:ht hyl ani do) net hyl benzoi ¢ acid 35 12.6 g (66.2

miol ) of 2-naphthoyl chloride, dissolved in 150 m of
t etrahydrof uran, were added dropw se, _at 10[err]C, to 10 g (66.2
mmol ) of 4-ami nonet hyl benzoic acid i n2450 ml of pyri di ne. The whol e

was then stirret 60°¢ dom flefpks &the erfenid(solvend wasThemowed wrderas
concentrat ed urdance® BieRGupeeSThe eredaining aquédus phaskt wag stedsirdde was
purified by chroupt @O AR hyaFBEhiSric acid.SPhe SFisu1lmRhBYpeeeipitate was
chlori del et a0 go1ved Yo othbl ddethid, and thﬁé@@lug%:mg GlaghBaultERO-
4- (2- Napt®t hy| aP88¥ mediad Rrdscprgentraker HRger Cofpgeg pragsure. The

phenyl pr opan- 2rgsjiee7#af dden treated yigh mefplene,ChlpEide Afhed shatqa
wer e reacted wi3zh35g (75%) Sf- Braducio-werley dbbainglphenyl butyram de 2b in
analogy with Exanple 2c, with 1.7 g (88% of product resulting. c)

(S)-4-(2- N%qht hy! Q-’-’Ee %g}mhﬁ%ﬁ&afﬂm@ﬂ ﬁ;%&bﬁﬂs yli-
e

pr opan- 2- benzagni Jl‘? the i nternedi ate conpound

| .48 i
4b was g’aﬁl di zeJ¥aroxy- TP‘%?HP‘B@?F’%T% Jéi&%%” > Yield: 0.31 g (65%.
1H NVR (D6-DVMBO): [err] = 2.9(1H), 3.2(1H), 4.5(2H), 5.2(1H),
7.0-8.0(16H), ®.2618) (1S58 mme))andl thel ApHprppdiats compeund| ¢ yas
(S) - 2- Phenyl - Nrghctad bty lthe- oxnp@:nzh by ipr epalody wWitbeazamplee Josrr] 20
Yield: 0.72 g (86%). ' : :

15 - , : :

d) (8)-3-(2-Naphthyl)sulfonamido-N-(l-carbamoyl-1-oxo-3-phenyl-
. propan—2-yl)benzamide -

0.7 g (1.4 mmol) of the intermediate compound 7c¢ was oxidized
20 in analogy with Example 1f. Yield: 0.68 g (98%). '

1H NMR (Dg-DMSO): & = 2.9(1H), 3.1(1H), 5.2(1H),
7.0-8.1(17H), 8.2(1H), 8.8(1H) and 10.5(1H) ppm.

25 Example 8

(§)-3~(2-Naphthyl)sulfonamido-N~ (1-N~(3-(imidazol-1-ylpropan-
l-yl)carbamoyl—lfoxo—3—phenylpropan-z-yl)benzamide

el ® Q?WMN«
cow I =/

a) Ethyl 3-(S)-3-amino-2-hydroxy-4-phenylbutyrate

30

35

28 g (0.12 mol) of 3-(S)-3-amino-2-hydroxy-4~phenylbutyric

40 acid (S.L. Harbeson et al., J.Med.Chem. 1994, 37, 2918-29)
were boiled under reflux for 3 h in 500 ml of a 1M ethanolic
solution of hydrogen chloride. After that, the whole was
concentrated under reduced pressure and the residue was
partitioned between water and ethyl acetate. The ethyl

45 -acetate phase was rendered alkaline with aqueous sodium

' hydrogen carbonate solution, in association with which an oil
was separated out. This oil was taken up in ethyl acetate and

B e L s S e e . ~ - L - - . - e e 3 Tim R AT




25 a) 0?5&{3;@92,\'_(3 (S) - 1-car banoyl - 1- hydr oxy- 3- phenyl propan-2-yl ) -
benzami de 30 0.8 g (4 mml) of 2-biphenylcarboxylic acid and 1.2 ¢
(4 mol ) of internediate conpound 2b re reacted in anal ogy Wit h
Exarrple 2c. Yield: 1.2 g (80%.

(S) - 2- Pheny| - Nthiscepbuiop wasostoiel ;ﬂﬂé‘nyppia%h?ﬁ@%/luﬂde%redu%zam de
0.75 g (2 mol preksute. iviedderellBage conpound 5a was oxi di zed _ in
anal ogy with Exanple 1f. Yield: 0.35 g (47%. 40 1H NWR ( D6- DMSO) :

[e”] - ﬁ()l%b(ﬁaﬁﬂ —yﬁ)gﬁ%g@ 1do—N—(§ ?s?—-ﬁ-(étﬂ@xchr%&ﬁql-B 1(1H

ggd Exé le 6 ydroxy- —phenylpropan -y%%benzamlde

(S) 2- (Napht h- 2-yl met hyl ) - N- (1-'car banoyl - 1- oxo- 3- phenyl pr opan-
2-yl ) benzani de 15.pegr {50.4 mmol) of the intermediate compound 7b and 11.2 g

(50.4 mmol) of the compound 8a were reacted in analogy w1th
Example 2c. Yield: 7.8 g (30%).
10
c) 3-(2-Naphthyl)sulfonamido-N-(2-(S)-1-carboxy-l-hydroxy-3-
phenylpropan— -yl)benzamide

. 7.8 g (14.6 mmol) of the intermediate compound 8b were

15 dissolved in 150 ml of tetrahydrofuran, and 1.1 g (44 mmol)
of lithium hydroxide, dissolved in 20 ml of water, were
added. The whole was stirred at room temperature for 1 h.
After that, the organic solvent was removed under reduced
pressure and the agqueous phase was rendered weakly acidic

20 using 1M hydrochloric acid. The resulting precipitate was
filtered off with suction. Yield: 7.2 g (98%).

d) 3-(Naphth-2-yl)sulfonamido—N-(2-(S)~1-N-(3-(imidazol-1)-
ylpropan—l—yl)carbamoyl—léhydroxy—B-phenylpropan;z-yl)—
25 benzamide

1 g (2 mmol) of the intermediate compound 8c was reacted with
3-aminopropan-1-yl-l-imidazole in analogy with Example 2c.
Yield: 0.63 g (53%). :
30 .. .
e) (S)-3—-(2-Naphthyl)sulfonamido-N-(1-N-(3—(imidazol-1~
ylpropan-1-yl)carbamoyl—-l-oxo-3-phenylpropan—-2-yl)benzamide

0.6 g (0.98 mmol) of the intermediate compound 8d was
35 oxidized in analogy with Example 1f with 0.55 g (92%) of
product resulting.

Example 9

40 (S)-Nf(1-N—(N—Benéylpiperidin—4-yl)carbamoyl—l—oxo—3—
phenylpropan-2-yl)-3-(naphth-2-yl)sulfonamido)benzamide

T




10 . a) PV H322ny1 - 2- (2- (napht h- 2- yI hydr oxymet hyl ) phenyl ) - 2-

oxazol i ne 15 104 M of a 1.6Mbutyllithiumsolution were slowy
added dropwi se, at -78[err]C, to 25 g (0.14 nol) of
4, 4- di met hyl - 2- phenyl - 2- oxazol i ne and 1 g of ' trlphenylnethane in

400 M of amhymm%-(ﬁerﬂaﬁydﬂtﬂmplphe&m— -yhliesirbapaylstthydxexyor 1 h.
After that, the3+phenylpropan—2-yl)-3al(haphthtd-yhysulifonafiifsctienzanidea
sol ution of 20.3 g (0.13 nol) of 2-napht hal dehyde, dissolved in 200

n of anhydrous,; 9f(2 MEEB g.pyggé) ?ﬁt@% dlrngp?/h The m xture was

stirred he r, ctlon
sol ution 25 fvﬂ‘?'r’t"nmgn 5??%17%’&) d’ Prl'td erlbecﬁﬁtt By 3?%4’%9163’
sol vent EranplengCe dWiER L - 67 Gud 80% br RS RFQucth EepRLt % was added to
ice water, with this m xture subsequently being extracted wi-t h
et her. The 1y gaps p-phasa-(Rspélizypipatiaoncsnil Ritbamoyl-1-oiead- r educed
pressure. The rgad f@ﬁﬁnﬂﬁiyiii§h(gﬁpﬁ9h 2- iﬁHﬂ%ﬁ@ﬂQﬂié@ eﬂiﬂﬁ%dbe
sol vent : -heptane cetone = 40/ 3) . YY 549 .
3Napth5y|phtha4|de ' é of the .int rrredlate vvere
Dot Tod under " 083 5 4y ot ), 56 thel AagSredinke GompeRna: Sorvah REIGEaNG
100 m ofn anadpavovhtbrixampdied 1E AT vEEh thdi® o K818) eh@rogists enpved
under reduced pressltrimgand the resulting precipitate was filtered
off with suction. Yield: 16.4 g (95% . 40 c) 2-Naphth-2-yl benzoic acid

g (6135 gp@ldi1elhot he internediate 6b were dissolved in a m xture
of 100 m of tetrahydrofuran and 250 m of'ethanol and t hen
hydrogenated after 5 al I adi uni barj um sul f.a had been added.
After that, (3he? vﬁolze '? ’?el"e‘Pé‘HPBﬁHYJt)rFethen'l‘YlP T (Ra@orBhetinat ed
under reduc%mw%ﬂﬂ&ﬂ?&réTY#h%AEhaﬂQH&e° —oxo-JEd@ny1pyopan-2-yl)benzamide

20 .
" co 1 N /\
CONH N
‘ CONH
0 - K/o
25

a) 2-(E-2-(3,4-Dimethoxyphenyl)ethen-1-yl)-N-(2-(S)-1-N-(3-
morphol1no-1-y1propan-1—y1)carbamoyl) 1- hydroxy—3-
phenylpropan—-2-yl)benzamide

30 1.7 g (6 mmbl) of the intermediate compound 3b were reacted
with the compound 2b in analogy with Example 2c. Yield: 1.2 g
(34%).

b) (S)-2-(E-2-(3,4-Dimethoxyphenyl)ethen-1-yl)-N-(1-N-(3-
morpholino-l-ylpropan-l-yl)carbamoyl)—l-oxo-3—phenylpropan—2~
yvl)benzamide

35

0.6 g (1 mmol) of the-intermediate compound was oxidized in

20 analogy with Example 1f. Yield: 0.12 g (20%).

1H NMR (CDCl3): & = 1.8(2H), 2.4-2.7(6H), 3.1(1H), 3.5(2H),
3.6-3.8(5H), 3.9(6H), 5.7(1H), 6.3(1H), 6.8-7.9(14H) and
. 8.5(1H) ppm.

45
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23 . wa recrys"%ga%lized in tol uene,' with 13.6 g (85% of product

resul ting. d) 2-(Naphth-2-yl)nmethyl-N(-3-(S)-1-carbanoyl -1-hydroxy- 3-
5 phenyl propan- 2-yl ) benzam de 1.05 g (4 mol ) of the

internedi ate 6¢c were reacted with the 27 i ntermedi ate 2b in anal ogy
with Exanpl &xaoplei th 1.7 g (97% of the product resulting. 10 e)

(S)-2-(Napht h- 2- yI)rret hyl - N- (1- car banoyl - 1- oxo- 3- phenyl -
propan- 2-yl )dks gkgﬁhth- -yl)QuﬁﬁoﬂaxAﬁa L)Y 10éadBindylt-2L8REL Bt € conpound

6d was oxi di i h Exarrple 1f. i eId 0.52 g (60%

1H NMR (D6 ﬂ%%g)"]‘ Fepe? g2 %E@i“%&z(m 4. 1(2H) 5. 3(1H),

7.1-8. 0(1 , 8.1(1H) and 8.9(1H) ppm Exanple 7 20
(S)-3-(2-Napht hyl ) sul femam do- N- (1- car bgnoyl - 1- oxo- 3- phenyl -

pr opan- 2-yl ) benzam de : a) Ethyl 3

(2- napht hyl sul f onam dg¢yfbenzoat g #4.3 g (0.15 nol) of

2- napt hal enesul fonyl &hlgtride, dysso ved:omz in 250 m of

tetrahydrg{ uran, are added dropvvF%‘é, af O[err]C, to 35 25g (0. 15 nol)
of ethyl 3-am nobenzoate and 63 m (0.%5 nol) of triethylamne in
400 M of tetrahydrofuran. After that, the whole is refluxed for 1h.
The organi ¢ sol vent was renoved under reduced pressure and the

resi due was gjar t8-igudnedlyl-N- (3-etbbupeartsiryll) sat fonamidend wat er. The et hyl
acetate phase was 40 dried and concentrated under. reduced pressure. Yield:

959 15 (10Q§©g (30.3 mmol) of ethyl 3-aminobenzoate were reacted, at
' 0°C, with 8-quinolinesulfonyl chloride in analogy with
Example 7a, with 5.9 g (76%) of product resulting.

b) N-(3-Carboxy)-8-quinolylsulfonamide

20 - :
5.9 g of the intermediate compound lla were hydrolyzed in
analogy with Example 1b. Yield: 5.1 g (95%).

c) 3—-(Naphth-2 -yl)sulfonamldo)-N—(3-(S)-l-carbamoyl-1—hydroxy—3-
25 phenylpropan—2~yl)benzamlde

1l g (3 mmol) of the 1ntermed1ate_compound 2b were reacted
with 0.95 g (3 mmol) of the compound 1l1b in analogy with
Example 2c, with 1.3 g (87%) of product resulting.
30 _ :
d) (S)-3~(2-Naphthyl)sulfonamido)-N-{l—-carbamoyl—l-oxo—-3-
phenylpropan—-2-yl)benzamide

1.2 g (2.4 mmol) df_the intermediate compound llc were
_35 oxidized in analogy with Example 1f. Yield: 0.8 g (70%).

1H NMR (Dg-DMSO): & = 2.9(1H), 3 1(1H), 5.2(1H), 7.0~ 8 8(17),
8 1(1H) and 10.2(1H)--ppm.

. 40
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b)  3-(2- NaPRBRAYAIBPRonani do) benzoi ¢ acid . 55 g (0.15 nol) of the

i.nt'er medi at e conpound 7a were di ssolved in 400 m of

t et rahydrofuran, and 400 m of 4M sodi um hydr oxi de sol ution were
added. The whol e was stirred 00528 47592

24 at gRQhsid ]3@ for 1.5 h. The organic solvent was rempved under
reduced pressure. The remaining aqueous phase was stirred ointo diIute

hydr ochl d,_ Th | 0 - H
acet ate, andSVR#S(SaTOPPBRSH: e TR e i o e
%Ez?ﬂﬂlg The

concentr at eehenn@rqm éH : resi due was then treated

wi th met hyl ene chl ori de. After t hat, 37.3 g (75% of product were

obt ai ned. c) 3-(2-Naphth )sulfonan1do N-(-3-(9S)-1-carbanoyl-1- 10

hydr oxy- 3- phenyl pr opan- 2- {ilgxazanbﬂe 0.55'g (1.68 mmoi) of the.

I ntermedi ate conpound 7b was - _Aeact .th the conmpound 2b in anal ogy
wi th exanple 2c. ' Yield 0.7 (8 15 d)

(S)-3-(2-Napht hyl ) sul fonam do-N-(1-darb Em& 0xo0- 3- phenyl -

pr opan- 2-3 ) benzani de 0.7 g P4 )" of the intermedi ate conpound
7c was oxidized 20 in anal ogy with Exanple 1f. Yield: 0.68 g-(98%.

IH NWVR (D6-DVBO): [err] = 2.9(1H), 3.1(1H), 52(1H) 7081(17H)
8.2(1H), 8. 831Hp- NP @Qetﬁgi ﬁénz 1)carbamate -

(S) 3-(2-Nap t%l)sulfonarlr’\]lgb P 355 zoI f}l pr opan-

1-yl)car bla}srmyl 7 OXO3§ _})hergil)p‘r)gpgtrhy%_ %L)am‘iﬂén"i‘&ﬁjyeﬂe%%]até and 9.6 ml
(39.4 mmol) of triethylamine were dissolved in 150 ml of
tetrahydrofuran/dlmethylformamlde (2:1), and a solution of
8 g (36.5 mmol) of BOC anhydride in 100 ml of tetrahydrofuran
was added dropwise.at 0°C. The whole was stirred at room

20 temperature for 16 h. The mixture was then concentrated under
reduced pressure and the residue was partitioned between
water and ethyl acetate. The organic phase was dried and
concentrated under reduced pressure, w1th 8.5 g (93%) of
product resulting.

25 ' .

b) O—(tert-Butyl) N-(4—carboxybenzYl)carbamate

8.3 g (31.3 mmol) of the intermediate compound l2a were
: hydrolyzed in analogy with’ Example 8c, with 7.3 g (93%) of
30 product resulting.

c) 4—(tert-Butyloxyamido)methyl-N—(—3—(s)—l-carbamoyl—l-hydroxy—
3-phenylpropan-2-yl)benzamide

35 7 g (27.9 mmol) of the iptermediate compound 12b were reacted
with the compound 2b in analogy with Example 2c. Yield: 9.2 g
(77%).

_ _d)' 4-Aminomethyl-N-(2-(S)-1-carbamoyl—-1-hydroxy-3-phenylpropan-
40 - 2=-yl)benzamide '

9.0 g (21 mmol) of the intermediate compound 1l2c were cleaved
with trifluorocacetic acid in- analogy with Example 1ld. Yield:
10.8 g (100%). :
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35 ‘ a) obsbyk789LS) - 3- am no- 2- hydr oxy- 4- phenyl butyrate 28 ¢

(0.12 nol) of 3-(S)-3-am no-2-hydroxy-4-phenyl butyric 40 acid (S. L.
Har beson et al., J.Med.Chem 1994, 37, 2918-29) - wer e boil ed under
reflux for 3 hin 500 m. of a 1Methagglic sol ution of hydrogen

R b T suifonam;gametwoneﬁe{%ev% e ethy
acetate. The ePlﬁ‘}¥°’iﬁ53"Phe&¥éP‘é?%arb 794 ) RERZAR R r ed al kal i ne wi th aqueous
sodi um . hydr ogen carbonate sol ution, in association with which an oil

was separated ous.g T{8 .2 ﬁinbl\)vaefttaieerinuzprinedbatgllcamp@mmelmmere
0030/475g2t treacted w1thd2-bromobenzenesu250nyl\fgﬁdﬂlaegaklm¢033€?as dried
and concentra Sur

3- ( Napht h- 2-yl gsu#i%ﬁ Wlt%oﬁﬁ%li -Sa'l%'% ogyga beon ﬁq ot ggC’duCt

hydr oxy- 3- pheny¥f 2 yl ) benzam de 16.5 g (50.4 nmmol ) of the

i nternmedi ate conpound 7b and 11.2 g " (50.4 mmol) of the conpound 8a
wer e react &l i 0Sant GAnBremophenylsulfonaplido Poethy ettt (17carpanahl-oxo— )

3- (2- Napbt hy! ) suphensprépah-£2y{ Benzandaboxy- 1- hydr oxy- 3-
phenyl pr opan- 2-yl )benzam' de 7.8 g (14.6 mmol ) of the internediate

* comound 8b wegcdS, 1 & saghyede oS0 Bingh el IARGRIAD wal 11 o
) e R R e

t he organi c solvent was renmoved under reduced pr essure and the
aqueous 1phase WMESNMRN-OMSOEald v 2cPELE) 208 .2 (1H9i-ng -2 M HydrioBHl8dic aci d
The resulting pteesm(ck’m{:),vvasulﬁ) and 8.8(1H) ppm.

Example 13

20 (S)-Nf(1—N-(3—Morpholin—1—y1—3-propan—1—yl)carbamoyl—l—oxo—3-
phenylpropan~2-yl)-2-(naphth-2-ylmethyl)benzamide

25 .\/, ‘ O

o)

. 30 a) O—(tert-Butyl) N—(2—(s)—1-(N—3—morpholin;l—ylpropan-

1-yl)carbamoyl-2-hydroxy-3-phenylpropan—-2-yl)carbamate

-19.2 g (65 mmol) of O-(tert-butyl) 2-(S)-N-(l-carboxy-2-
hydroxy-3-phenylpropan—1-ol-2-yl)carbamate (S.L. Harbeson et
35 al., J.Med.Chem. 1994, 37, 2918-29) were reacted with
' 1-(aminopropan-1-yl)morpholine in analogy with Example 2c,
with 23.5 g (85%) of product resulting.

40
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[
Napht h-.2-yl ) sul f onam do-N-(2-(S)-1-N-(3-(i m dazol -1) -

opan- 1-yl ) car banoyl - 1- hydr oxy- 3-phenyl propan-2-yl)- 25 benzam de
(2 nnDI) of the |nterned|ate compojgd 8c was reacted with

m nopro | daz o I -1
0.63 g (53 )- ?e@%aiﬁt P%lsﬂq!}p%n%ﬁg?) pﬁ-n(% {I m dazol
yl pr opan- 1- yI )c%h 33E 3- phenyl pr opan- 2-yl )benzam de 0.6 g
(0.98 Mol ) of the |nterned|ate conpound 8d was 35 oxi di zed i n anal ogy
wi th Exanpl e 1f23.8 tgh (8555 mm¢BRWE che intermmdddtet compennd dga wer@xanple 9
40 (S) - N-§1- N (drffsedy vtREE! D Tuotokbp €8¢ bty linl af¥Dody with Example 14,

ggggﬂ%ggan- 2- Y dur¥itig2RAt B8 25 Yde %%hﬁgnﬁfgdi@tbe%iehdﬁaé &fddjectedSto

N (2- (S) - 1-N- ( NEHRRAR FRRSHLGR WiEhoRE RPR %&Sﬂnﬁﬁydroxy-

3- phenyl propan 2-yl)-3-(napht h-2-yl ) sul f onam dobenzam de g (2
mmol ) of the)i nm-etm‘e((ﬁ)a'tleNcbhﬁmmcgenahdylﬁfopan‘ﬂ-‘HMWW&Z}I"pl peri di ne
were reagped i nhymad;qg-)a-phéhylpropan-ﬁxymz- @mphiht--Pli6dthy })Pedzamide
product resulting.

(S)-N-(1-N-(N-Ben i—}/ E,.h.?%? 4f suI ?Qéﬂ?é(%l eO)éQmﬁo nd 6c were reacted
e l?retdi

tered ofgosezdnseztion. Yield: 7.2 g (98%. d)
r

fil
3-(
ylp
149
3-a

phenyl pr opan- 2- nz . 0.65 g (1
mol ) of the in T (32%)m88 % 3R aag %;gd xampléi&c. Yield®
g .

15 .
d) (S)—N—(I-N—(3—Morphblin—l—yl-3—pr0pan—l—yl)carbamoyl—l-oxo-3—
phenylpropan—Z—yl)—24(naphth—z-ylmethyl)benzamide

0.57 g (1 mmol) of the intermediate compound -13c was oxidized
20 in analogy with Example 2c. Yield: 0.14 g (25%).

1H NMR (Dg-DMSO): & = 1.6(2H), 2.2(6H), 2.9(1H), 3.2(3H),
3.5(4H), 4.1(2H), 5.3(1H), 7.0-7.9(16H) and 8.9(1H) ppm.

25 Example 14

(S)—N-(1—N—(3-Morpho11n-1—y1-3—propan— -yl)carbamoyl—l—oxo—3—
phenylpropan-2-yl)-4- (napth—z—ylamldo)methylbenzamlde '

30 'mmaj
' CONH /\/\n’\|

~ CONH k/o
35 '

a) N—-(2-(S)-1-N-(3-Morpholin-1-yl-3-propan-1 -yl)carbamoyl-1-
hydroxy-3—-phenylpropan—2 -yl) 4—(napth-2-ylamidomethyl)-
benzamide

40 3.1 g (10 mmol) of the intermediate compound 4a were reacted
with the compound'13b in analogy with Example 2c¢, with 1.9.g
of product being obtained. '
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I n anal ogyoosoifafEsgaepl e 1f, with 0.59 g (91% of product resul ting.
5 - Exanpl e 10 (S)-2- (E-2 (3, 4-Di nethoxyphenyl)ethen 1-yl)-N

(1- N- ( 3- nor phol i no-

1-yl propan-1- yI)carbanDyI) 1- oxo- 3- phgqy! pr opan- 2 yl )benzam de [err] 20

R é SRR pgééﬂgfm'ﬁ)-)%h‘i” ododdd -1y fchRBarsd-iToxo-3-

nor phol i no-

phenyl pr opan- 2P F?%%RERHﬁ Y b‘ - naft$ g %FW#%ﬂ)FBGFY}?ﬁpﬁﬁﬁﬁgﬁnedlate
conmpound 3b were reacted with the conmpound 2b in anal ogy with Exanple
2c. Yield: 1.2192 g (2 ofm®d)) of thé))intermediate compound l4a were oxidized
(S)-2:(Eg2-(3, én%m@mhﬁnuka:@énenﬂ yigrdt (0L 3(735).

nmor phol i no-1-yl propan yl ) car banoyl ) - 1- oxo- 3- phenyl pr opan- 2-

b dized in 18 mé?\a(c;glméﬁ} e %é@f '%}?Zﬁﬁ?f’b?&(ﬁﬂ i%%fh

1H NVR (CDCl [ ePrPy4H]) e 5(2Hir8?244)lﬂ)2 %T%(%H) )3, Eci (82|115” and
3.6-3.8(5H), 39906H)) mpmi(1H), 6.3(1H), 6.8-7.9(14H) and 8. 5(1H)
ppm 430 0050/ 47592 _ , Exanpl e
11 :

Example 15

(S)—N—(l-N—(3-Morpholln—1—y1propan—l—yl)carbamoyl-l—oxo—3-
phenylpropan-2 -yl)—2—phenylbenzam1de

ol
L= ™0

20 ' : o]

a) N-{2-(S)-1-N-(3-Morpholin-1-yl propan-1l-yl)carbamoyl-

1-hydroxy-3-phenylpropan-2-yl)-2-phenylbenzamide

25 '
2 g (10 mmol) of 2-biphenylcarboxylic acid were reacted with
the intermediate compound 13b .in analogy with Example 2c,
with 1.8 g of product being obtained.

30 b) (S)-N—(l-N—(3-Morpholin—1fy1propan-I-Yl)carbamoyl—l-oxo—3—

phenylpropan-2-yl)—-2-phenylbenzamide

1.0 g (2 mmol) of the intermediate compound 15a was oxidized

in analogy with Example 1f. Yield: 0.45 g (45%).
‘38 .

1H NMR (Dg-DMSO): & = 1.7(2H), 2.2(6H), 2.8(1H), 3.2(3H),
3.6(4H), 5.2(1H), 7.0-7.8(14H) and 8.9(2H) ppm.

40
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.
(S) - 3- (Napphbbosaykpaul f onam do) - N- (1- car banoyl - 1- oxo- 3-
phenyl propan- 2-yl ) benzam de 5 [err] 10 a)
8- Qui nol yl - N- ( 3- et hoxycar bonyl ) sul f onam de 15 5 g (30.3 nmot) of et hyl
3- am nobenzoate were reacted, at o Oferr]C with 8-quinolinesul fonyl
chloride in anal ogy, with Exarrp?e 7a, with 5.9 g (7699 of product
resul ti ng. Examp 5\- ( 3- Car boxy) - 8- qui nol yl sul f onani de 20 " 5.9 g of
the internedi ate conpound 1la were hydrolyzed in anal ogy with
Exanpl e 1b{Ss)+2iMEthyliNg([26%3~morphe}in-1~ylpropan—-1-yl)carbamoyl-
3- (Napht h- Z-a*a-sauﬂr@agmpé?ad\kz(%iﬁ% @nﬁﬁ{ﬁlﬂzﬁry(h =3u ¥k 6o beRRamide
phenyl pr gpan- 2-yl ) benzam , ) of the internedi ate
conpound 2b were reacted with 0. 95 g (3 mol) of the conpound 11b in
.analogy with Exanple 2c, with 1.3 g (87% of product resulting. 30
d) (S)-3-(2-Napht hyl)sulfonam dq), N-( ar banoyl - 1- oxo- 3- :
phenyl pr opan- 2- yI)benzan1de (2.4 mmol) of the internediate
conmpound 1lc were 35 oNH Exanple 1f. Yield: 0.8 g
(70% . 10 1H NG AeE-DvBO) - [errl = 2. 9(1@3 1(1H), 5.2(1H),
-8.8(17), .1(1H) and 10.2(1H)-ppm 40

1

a) Ethyl 5-amino-2-methylbenzoate

15 26.5 g (127 mmol) of ethyl 2-methyl-5-~nitrobenzcate were
hydrogenated in ethanol after having added 1 g of
palladium/charcoal (10% strength). After.filtering, the
filtrate was concentrated under reduced pressure. Yield:
0.1 g (89%).

20

b) Ethyl 2-methyl-5-(naphth~-2-ylsulfonamido)benzoate

12.6 g (70.4 mmol) of the intermediate compound 1l6a were
reacted with 2-naphthalenesulfonyl chloride at 0°C in analogy
25 with Example 7a, with 20.1 g of product resulting.

c) 2—Methyl-5—(naphth-z—ylsulfonamido)benzoic acid '
20 g (54 mmol) of the intermediate compound 16b were

hydrolyzed in analogy with Example 8c, with 15.8 g of product
being obtained.

30

d) 2-Methyl-N-(2-(S)-1-N~(3-morpholin-l-ylpropan-1-yl)carbamoyl-
1-hydroxy-3—phenylpropan-z-yl)-5-(naphth-z—ylsulfonamldo)—
35 ‘benzamide
3.4 g (10 mmol) of the intermediate compouhd 16c were reacted
with the compound 13b in analogy with Example 2c. Yield:

: 3.8 g.
40
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45 00aUB 07859 2 - 28 Exanple 12
(SJ - 4- (2- Bronophenyl sul f onam do) net hyl - N- ( 1- car banoyl - 1- oxo- 3-

phenyl propan- 2-yl ) benzam de 5[ err] a) O (tert-Butyl) N

(4- et hoxycar bonyl benzyl ) carbamate 15 33 7 g (34.7 mol) of et hyl

4- am nonet hyl benzoat. 16) —(3-m I.J.t were
di ssol ved |é/ %Z’ 2 g @ﬂg i (iﬁN gh_ %% an/ rr?' %? i ?ng% and
a sol ution of "{*o- §pae?¥336p%° CL?%%%? H ﬁ‘ﬂfdﬂ

t et r ahydr of ur arpenzamidey g5 added dr OpWI se at O[err]C. The whol e was stirred
at room 20 tenperature for 16 h. The m xture was then concentrated
under 5 reglgeed puessmicl prof the irtérhmiisme pampbﬁﬁdm&ﬂs loeti A eed

water and et hyl; AGelabgy with Faafdie REASPiIRS: qbrlaeg - -
concentrat ed under -reduced pressure, with 8.5 (93% of pr oduct
resulting. 25 O (tert-Bu yI) ar.boxyhenz ba

8.3 g (31.3 nm)w 1%”?‘ {Re” ?‘fﬁ%)r dr a}esé)d"rﬁjoﬁn %g V\%T%(%%r)' gagﬁyﬁ)ﬂol yzed
in anal ogy wit 3 42#lre388-3vh ¢3)3. 3-§(£BB0HS F(15), 6 ‘p@ Jresul ting.

c) 4-(tpot- Butaj.lamysam doy 0EE hyls. N—((lHB 415} - 10 crliFanppin. 1- hydr oxy-
3- phenyl pr opan- 2-yl ) benzam de
Example 17

(S)—N—(l-Carbamoyl— —oxo—3-pheny1propan— -yl)—-2-methyl-5-(naphth-
15 2—ylsu1fonam1do)benzamlde '

_ ' o | oH,
| o ,uu | CONH ) con,

a) N-(2-(S)-1-Carbamoyl-l-hydroxy-3-phenylpropan-2-yl)-2-

25 methyl-5-(naphth-2-ylsulfonamido)benzamide
- 2.7 g (8 mmol) of the intermediate compound 16c were feacted
with the compound 2b in analogy with Example 2c. Yield: 1.5 g
(46%).
30

b) (S)-N-(1-Carbamoyl-l-oxo-3-phenylpropan—-2-yl)-2-methyl-
5-(naphth—z—ylsulfonamido)benzamide

: 1.0 g (2 mmol) of the intermediate compound 17a was oxidized
35 :

in analogy with Example 1f. Yield: 0.65 g (65%).
1H NMR (Dg-DMSO): & = 2.0(3H), 2.8(1H), 3.2(1H), 5.2(1H),
6.8-8.0(15H), 8.2(2H), 8.6(1H) and 10.2(1H) ppm.

40 |
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35 7.9 QafoMmz) of the intermediate conpound 12b were reacted

wi-th the conpound 2b in analogy wth Exanple 2c. Yield: 9.2 g - (779 .
d) 4-Am nomet hyl - N-(2-(S) - 1- carbanoyl - 1- hydr oxy- 3- phenyl propan- 40

2-yl) benzam de ' 9.0 g (21 mml )39f the intermediate conpound 12c
were cleay with tyrifluoroacetic acid in analogy with Exanple 1d.
Yi el d: eg"a‘%eslé (100% . 45 0050/ 47592

29 e) 4-(Bronophenyl sul f onani do) met hyl - N- (2-('S) - 1- car banoy! - 1-

hydr oxy- 3- phehlofarbamsy JHerxam u@enylprOPgnsZgYJ(rg‘&r(ﬁﬁﬁny%lflrh«?er

i nt er nedi at glamide)methy Poeveamdds reacted with 2-bronobenzenesul f onyl
.chloride @t O[err]Cin . analogy mnth Exanple 7a, with 1:2 g (69% of
pr oduct resul ting.

(S)-4-(2-Bronmophenyl sul fonam d )}‘ hyl - N-(l car ba

3- phenyl propan- 2-yl ) benzam ONH-CH, L - g (1
conpound 12e were o in an
(75% . 15 1H NWVR (D6-D 56

| -1- ox0- 10

|) of the internmediate
anple 1f. Yield: 0.78 g
[err] cadw,2( 1H), 4. 2(2H),
5.3(1H), 10 7.0-8.0(15H), 8. 4(1FD and 8 8(1FD dppm Exanple 13 20
(S)-N-(1-N-(3-Mrpholin-1-yl-3-propan-1- yI)carbanDyI 1- oxo- 3-

phenyl| propan- 2-yl) - 2- (napht h- 2- yl met hyl ) benzam de [err]

a) N-(2-(S)-1-Carbamoyl-l-hydroxy-3-phenylpropan-2-yl)-4~
(quinoxalin-2-ylamido)methylbenzamide
.15 .
1.2 g (2.7 mmol) of the intermediate compound 12d were
reacted with 2-quinoxalinecarbonyl chloride in analogy with
Example 7a, with 0.8 g (62%) of product resulting.

- 20 b) (S)-N—(l-Carbamoyl—1—oxo—3—pheny1propan- -yl)-4~ (qulnoxalln-
2—y1am1do)methylbenzamlde .

0.78 g (1.6 mmol) of the intermediate compound 18a was
oxidized in analogy with Example lf. Yield: 0.42 g (55%).
25 MS : m/e = 481 (M*).

Example 19

(S)—N—(l-Carbamoylfl-oxo-3-phenylpropan—2-yl)-4—(qhinolin—4-
30 ylamido)methylbenzamide

. N N/ ONH-CH,\©\
35 | | CONH CONH,
: ' o .

a) N—(Z-(S)-l-Carbampyl—1—hydroxy-3—phenylpropan—Z—yl)—4-
40 (quinolin-4-ylamido)methylbenzamide
0.8 g (1.8 mmol) of -the intermediate compound 12d was reacted
with 4-quinolinecarboxylic acid in analogy with Example 2c,
‘with 0.4 g (46%) of product resulting.
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30 aj O Qosol/aBsiod ) N ( 2-(S ) -1-(N3- rmrpholinll yIpr‘opan-

1-yl) car banoyl - 2- hydr oxy- 3- phenyl propan- 2-yl ) carbamate - 19.2 g (65
mmol) of O (tert-butyl) 2-(S)-N(1-carboxy-2- '
hydroxy 3- phenyl propan- 1- ol - 2-yl ) car bggat e (S L. Harbeson et al .,
. Med. Chem 1994, 37 rer ac
1 (ani nopr 8an{ £y y)‘%"%f%a*“ﬁélvf Avarro b %F%?ﬁl‘gléc'; (quinoligm 53 5
g (85% of proécrb! apide)methylbenzgpide 5 0050/ 47592 |

30 b)  3-(S)-3-Anino-2- hydr oxy- N- (3- nor phol i n- 1-yl propan- 1-yl ) - 4- .
phenyl butyram de39 g (0.2amdly ¢H%hd dmekimedidthe doripeungedisd avazonpound 13a

were S cl eaysdi¥ed Nid fanbhy Exafpld 1A, anaegyoves @wsral e 1d,
resul ti ng5 in ZS&gdéf crUdé‘=1 prog%ct whi chﬁvvas subj ected to s furt her

reacti on withoyt bein urif

N-(2-(S)-1- N (3EMIBA G'HM§° bt s an811'§/l Sriddidy 414(Fp  5-2(1H),

hydr oxy- 3- phenyl-Br8p@hl SH)y| ﬁaQ({ﬁ\bppr& I’?(éﬂylmrﬁl-lii)(l?@ﬁzaﬁﬂ‘de " 1.57 ¢
(6 mmol) of the internediate conpound 6¢ were reacted with the -
conpoundiol #atpi@nzd ogy W th Exanple 2c. Yield: '

(S)-N—(1—Carbamoy1—1—oxo—3—pheny1propan— —yl)—4-(qu1noxa11n—6-'
ylamido)methylbenzamide

N== ~CONH-CH,
Q 4 _ \©\
N , CONH CONH, -
0

15

20

a) N-(2-(S)—l—Carbamoyl—1-hy¢roxy—3-phenylpropan-Z—yl)-4~"
(quinoxalin-6-ylamido)methylbenzamide

25 0.8 g (1.8 mmol) of the intermediate compound 124 was reacted
with 6-quinoxalinecarboxylic acid in analogy With_Example 2c,

with 0.36 g (42%) of product resulting.

b) (S)-N-(1-Carbamoy1—1—oxo-3-phenylpropan— -yl)-4-(quinoxalin—
30 6-ylamido)methylbenzamide :

0.35 g (0.72 mmol) of the intermediate compound 20a was
oxidized in analogy with Example 1f. Yield: 0.23 g (66%).

35 1H NMR (Dg-DMSO): & = 2.8(1H), 3.2(1H), 4.6(2H), 5.2(1H),
7.0-8.2(10H), 8.7(1H), 8.8(1H), 9.0(2H) and 9.4(2H) ppm.

40
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9 (32%00s'8747592
(S) N-(l N-(3 Mor phol i n-1-.yl - 3- propan- 1-yl ) car banoyl - 1- oxo- 3-

phenyl propan- 2-yl ) - 2- (napht h- 2- yl met hyl ) benzam de 0.57 g (1 mmol)
of the internediate conpound 13c was g dized 20 . in analogy with
Exanpl e 2c. Yield: 014g(25°/<) 1H NVR (D6-DVBO): [err] = 1.6(2H),
2.2(6H), 2.Bxemgle 317(3H), 3.5(4H), 4.1(2H), 5.3(1H), 7.0-7.9(16H)

and 8.9(1H ppm 25 Exanple 14

(S) - N- ( 1- N- (3 phodtbarbyl-13opoedphenylprorahadoyl »-#-hayigolin-6-
phenyl prop agnﬁb?métﬁmﬂ%aﬂuuéam do) met hyl benzami de [err] 30 35
a) N-(2-£ 1-N-(3- Morphol i n-1-yl -3-propan-1-yl) carbanoyl -

hydr oxy- 3- phenyl propan- 2-yl ) - 4- (napt h- 2- yl am donet hyl ) - benzam de
40 3.1 g (10 nmol) of the i nt ermedi at e conpeynd 4a were reacted

with the conpound 13b ip g _&gcht Exanple Rc,|with 1.9 g of
product bei ng obt ai ned 483 '/ 4759
31 b) (9)- (1 N ( 3- ghol i n-1-yl RRAL bgucar banoyl - 1- oxo- 3-
phenyl pr ggan- 2-yl) - 4- (napt h-2-yl am do) rret hyl bghzam de

o

a) N-(2-(S)- 1—Carbamoyl—l—hydroxy—3-phenylpropan—2—y1)-4—
(quinolin-6-ylamido)methylbenzamide
15
0.8 g (1.8 mmol) of the intermediate compound 12d were
reacted with 6—quinolinecarboxylic acid in analogy with
Example 2c, with 0.41 g (47%) of product resulting.

20 b) (S)-N—(1¥Carbamby1—l—oxo-3-pheny1propan—2-yl)—4—(qqinolin—
6-ylamido)methylbenzamide

0.4 g (0.83 mmol) of the intermediate compound 2la was
oxidized in analogy with Example 1f. Yield: 0.34 g (85%).

25
' 1H NMR (Dg-DMSO): & = 2.9(11-1),_3.1(1_}1), 4.4(2H), 5.2(1H) and
7.0-9.2(19H) ppm.
Example 22
30

(S)—N—(1—Carbamoy1—1-oxo—3-phenylpropan-2-y1)—4-(qu1nolln—3—
ylamldo)methylbenzamlde

. N= : .
.35 ' j />-CONH-0112\©\
' o _ CONH

40

CONH,

a) N—-(2-(S)- 1-Carbamoyl—1-hydroxy-3-phenylpropan—2-yl) -4~
(quinoxalin-3-ylamido)methylbenzamide

1.0 g (2.3 mmol) of the intermediate compound 12d were
reacted with 3-quinoxalinecarboxylic acid in analogy with
Example 2c, with 0.89 g (80%) of product resulting.
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1.2 'g (2 ”’6‘65)0/@‘75@!9 i nter medi ate conpound 14a were oxidized 5 in

analogy th Exanple 1f. Yield: 0.83 g (73%. - 1H NVR ( D6- DVSO) :
[err] = (2H), 2.2(6H), 3.0(1H), 3-3.2(3H, 3.5(4H), 4.6(2H),
5.2(1H), 6 9-8.0(16H), 8 4(1H), 8.8(1 and 9.0(1H) ppm 10

Exanpl e 15 S)-N-(1- 3Nb oI|n an- 1- r banmoyl) - 1- 9x0- 3-
phegl propi’d 2&;‘74)))’1‘7’2g ‘%"@B??Bmpan% RS (gyinoxalin-
N-(2-(S)- N(ﬁ-‘%#@ﬁ‘éﬂlmﬁtﬂl’}!?ep?@bbﬁﬁl yl ) car barmoyl -

1- hydr oxy- 3- phenyl pr opan- 2-yl ) - 2- phenyl benzam de 25 2 g (10 muol) of
2- bi phenyl carbexghi § gri7 mtR1g beathedinderiediate cdnipoundt eeavsiat e
compound 513b '%ﬁﬁ%ﬁ&&%ﬂ“&d&lﬁ&?”@i& Anample 1£.Widid: 8.950§ p@duct being

obt ai ned.

(S)-N-(1- N—(3 %rp’f%?. n-48%18F bpan- 1-y1 ) car banoy! - 1- oxo- 3-

phenyl propan- 2-yl) - 2- phenyl benzam de 1.0 g (2 mmol) of the

i nt er medi aEsamphpotihd 15a was oxi di zed I n anal ogy wth Exanple 1f. .
Yield: 0.45 g (45%. 35 1H NVR (D6-DVBO): [err] = 1.7(2H), 2.2(6H),

2 8(1Fﬂ1163NZQ3E&thoxycarbo%y@@ﬂkaxoiéJQhéﬂylpfbﬁhﬂLiﬁ&l4Hh fidbiEnR2H) ppm

ylamldo)benzamlde

15 _ -OONH/ : ~CONH —\_-COOCH,CH,
o

a) 3-(Naphth-2-ylamido)benzoic acid

20 _ _
14.8 g (0.11 mol) of 3-aminobenzoic acid were dissolved in
300 ml of pyridine, and 20.6 g (0.1l mol) of 2-naphthoyl
chloride were added in portions. The whole was stirred at
room temperature for 16 h. The mixture was then concentrated

25 under reduced pressure and the residue was recrystalllzed
from ethanol. Yield: 30.3 g (97%).

b) - N~(l-Ethoxycarbonyl—3—pheny1propan~2-yl)-4-(naphth—2~ylamido)
benzamide - )

30
18.0 g (61.8 mmol) of the intermediate compound 23a and
14.2 g (61.8 mmol) of D,L-alanine ethyl ester were reacted in
analogy with Example 2c, with 19.8 g (71%) of product being

- obtained.
35
c) N-(1-Carboxy-3—phenylpropan— -yl)—-4- (naphth-z—

ylamido)benzamide

19.5 g.(41.8.ﬁmol) of the intermediate compound 23b were

40 hydrolyzed in analogy with Example 8c. Yield: 15.2 g (83%).

d) N—(l—Ethoxyca:bonyl—l;oxo-3-phenylpropan-z-yl)—4—(naphth—2—
ylamido)benzamide |

45 7.1 ml (63.9 mmol) of ethyl oxalyl chloride were added

dropwise to a solution of 14.0 g (32 mmol) of the

intermediate compound 23¢, 0.4 g (3.2 mmol) of



0050/ 47592

32 Exanpl e 16 .
CS)LZ-Nhthy?qipfi?ﬁff3-nnrpholin-l-ylpropan-l-yl)carbannyl-
1- oxo- 3- phenyl propan- 2-yl ) - 5- (napht h- 2-yl - sul f onam do) benzam de [err]
10 a) Ethyl 5-am no-2-nethyl benzpate 15 26.5 g (127 mmol) of
et hyl 2-nethyl -5-nitrobenzoate were hydr ogenat ed in. et hanol after

havi ng added 1 ¥,%f4~dimethplaminapyridiee 101898kt ¢ Bgt7Th JmoA) t @f
filtering,. the pyridire | inai@0 wis ofoankydraitsedetnadbydraihraad spechsshate.

Yi el d: 0. ¢hd dBP¥ratdfe rdde tbt Yprox. 40°C. The whole was then -
2-met hyl - 5- ( napp{rey %ﬁgk@é‘ﬂﬂ:ﬁ%@e?zﬁmﬁ was thert%sfirded’ Qe 4ro5R! ) Of

the inter dlat co

chloride 3t 0Of e u§ﬁa o V\%rther 16 102 eati:?g LM LD WZattréhz}ph%Q%I lful f onyl

product resulti®¢f e caréfuléy ?PeSm{-’ﬁ%ﬂHﬁ yas. ?F%{ﬁ?%r?é’rﬁedéﬂﬁéﬁzfﬁ’& aci d
20 g (54 mmol) 30 ‘it Anfarge divant itpnpd watercwageaddgd to thedreaghian i n
anal ogy wi th ExabptereBandwthé wiHonld gasfexyradited with etigilngcebhse nerhe d)

2- Met hyl - N- (2- (SR ganilt pRaSer PdWldried- Xh@'QRRERnLritd& AR ¥educed

10 pressure, thereby yielding 17 g of an oil. This oil was
dissolved in 100 ml of absolute ethanol and 0.24 g of
potassium tert-butoxide was added. The mixture was stirred at
room temperature for a further 16 h. It was then concentrated
under reduced pressure and the residue was purified by

15 chromatography (mobile solvent: methylene chloride/ethyl

' ~ acetate = 10/1). Yield: 7.5 g (54%).

~ 1H NMR (CDCl3): & = 1.3(3H), 3.2(1H), 3.3(1H), 4.2(2H),
5.6(1H) and 6.9-8.4(18H) ppm.
20
Example 24

(S)—N—(l-Ethoxycarbonyl 1—oxo—3—pheny1propan—2—yl)—2—
phenylbenzamlde

25
CONH /qgcoocu,
S

a) N-(3-(S)-l-Ethoxycarbonyl-l-hydroxy-3-phenylpropan-2-yl)-2-

30

phenylbenzamide

35 :
ZjBiphenylcarboxylic acid was reacted with methyl
34(S)-3-amino-z—hydroxy—44phenylbutyra£e in analogy with
Example 2c.

40 b) (S)—N—(1-Ethoxycarbony1—1-oxo—3-phenylpropan-Z-yl) 2-

phenylbenzamide

The intermediate compound 24a was oxidized in analogy with
Example 1f. : )
45 Ms: m/e = 387 (M*).



1- hyeroxy- abgp?wbgaopan 2-yl)-5- (napht h-2-yl sul f onani do) - benzam de

(S) N (1- Carbannyl 1- oxo- 3- phenylpropan 2-yl
2-yl sul fonam do) benzam de [err] 20

<2- et hyl - 5- (napht h- "15

| CONH COOH
10 | |

15 a)

20

b)

25

30

c)

35

40 d)

45

SO,;NH

O-tert-Butyl-N(3(S)-1l-ethoxycarbonyl-2-hydroxy-4-phenyl-
propan-2-yl)urethane

2.3 g (7.7 mMol [sic]) of
O~-tert-butyl-N-(3(S)-1-carboxy-2-hydroxy-
4-phenylpropan-2-yl)urethane and 1.1 g (7.7 mmol) of glycine

. ethyl ester hydrochloride were reacted in analogy with

Example 2¢, with 1.7 g (57%) of the product being obtained.

3(S)-3-Amino-N-(ethoxycarbonylmethyl)-2~hydroxy-4-phenyl-

. butyramide X trifluoroacetic acid

1.4 g (3.7 mMol [sic]) of the intermediate compound 25a were
dissolved in 25 ml of methylene chloride and this solution
was stirred at room témperature for 2 h after 10 ml of
trifluoroacetic acid had been added. The whole was then
concentrated. under reduced pressure, with 1.5 g (100%) of the
product resulting. .

(S)-N(1-(N-Ethoxycarbonylmethylcarbamoyl)-1-hydroxy-3-phenyl-
propan-2-yl)-3-(2~-naphthylsulfonamido)benzamide

The intermediate compound 7b was reacted with the product 25b
in analogy with Example 2c. Yield: 1.3 g

(S)-N(1-(N-Carb0xymethy1carbamoyl)-1-hydroxy-3-pheﬁylpropan-_
2-yl)-3-(2-naphthylsulfonamido)benzamide

1.2 g (2 mMol [sic]) of the intermediate compound 25c were
hydrolyzed with lithium hydroxide in analogy w1th Example 8c.
Yield: 0.77 g (67%).

45

g (10 Mo the i nternedi ate conpound 16c were reacted wth
the conpound 13b in anal ogy with Exanple 2c. Yield: 3.8 g. 40
0050/ 47592 33 e) '
(S)-2-Methyl -N-(1-N(3-norpholin-1- ylﬁ?opan 1-yl) car banoyl -
1- 0x0- 3- phBRGIRE® - 2- y| ) - 5- (napht h- 2- yl sul f onani do) - benzami de 5
0.92 g (1.5 nnDI) of the internedi ate conpound was oxi di zed . in
anal ogy wi { a2 bbkym&t By Xk 1 -GaZbaméPLA ~ox0-3~-phehill phbd4re-BYHO) : [err]
= 1.6(2H), 32(gi§%ﬂhtﬁ%1§ﬁ§fanm&ﬁ)%@hzam1d 3.2(2H), 3.2-3.5(3H), 3.6(4H),
5. 2(1H) 3('1H) 7(1H), 8.9(1H) and 10.4(1H) ppm
Exanpl e



a) N-(2 ( - 1- hydr oxy- 3- phenyl propan-2-yl)-2- 25
met hyl - ﬁbah{%ﬁal sul f onam do) benzam de 2.7 g-(8 mol ) of the

|nterned|ate conmpound 16¢c were reacted with the conpound 2b in
analogy with Exanple 2c. Yield: 1.5 ¢ (469 . 30 b)
(S) N- (1- Car banoyl - 1- oxo- 3- phenylpro 49. 2. yll 2-meth

5- ( napht h- 2)y| $8) #86knt rardexne by {carbamoyl - ?@W?HB%P‘E‘F%an'z'
i nt er nedi at e cupoBA2-dnEphthylenifiozauiddgbenzanidmal ogy with Exanple 1f.
Yield: 0.65 g (65%. 1H NVR (D6-DVBO): [err] = 2.0(3H), 2.8(1H),

262( H, 42 2( 1.7 [gﬂ:?h)of &1 $Fkerfed{dtd c%ﬂtgoﬁﬂd 245 hwepem

S)- N (18carb pl_zLe%Xngsa gy With Exapple 1£, with 0 3%)E>89ffrl@.'hé 18
3(/| ém df)) et Ly?@gaﬁw@e@qrg&b; gngro'oanaﬂn F) B (Gtithoxar g?
MS: m/e = 559 (M¥).

Example 26
10 . _ -
N—(1-Carbamoy1-140xo-3-pheny1propan-2-yl)-3-(2-naphthylsulfon—
amido)benzamide
. . _ ONH>
SO,;NH CONH

- .20 :

a) The intermediate compound 7b was reacted with ethyl _
3-amino-2-hydroxy-4-phenylbutyrate in analogy with Example
2c. ' :

25 b) N(N-Carboxymethyl-1-carbamoyl-1—oxo-3-phenylpropan-2-yl)-3-
- (2-naphthylsulfonamido)benzamide '

The intermediate compound 26a was oxidized in analogy with
Example 1f, with the product being obtained.

30

' 1g-NMR (Dg-DMSO): & = 2.5(2H), 5.2(1H), 7.1-8.1(17H), 8.4(2H),
8.8(1H) and 10.5(1H) ppm. '
Thg following can be prepared in an analogous manner:

35 -

40

45



10‘ a) N (2-(S)-1-Carbanoyl - 1- hydroxy-3-phenylbropan-Z-yI)-4-

- ("qui noxal i n- 2-yl am do) net hyl benzam de 15 1.2 g (2.7 mmol ) of the
i nt er nedi aP@506ABSARA 12d were reacted with 2-qui noxal i necarbonyl
chloride in analogy with Exanmple 7a, with 0.8 g (62% of product

“resulting. 20 b) .
(S) - N-(1-Car banoyl - 1- oxo- 3- phenylprop&h 2-yl)-4- (qU|noxaI|n

2-yl am do) et hyl benzam de | —0]78 g (}- 0 o)y g tie rntennedi ate
conmpound 18a was oxi difzed injanal ogy with EﬁptF 1 ¢ld: 0.42 ¢
(55% . 25 M5 : me = 481|(Merr]). Exanpl
(S)-N-(1-Carbanoyl - 1- oxo- 3- phenyl pjopan- 24yl ) - 4- QUIPO|In- - 3(
yl am do) net hyl benzam de [erq] 5 a)
N- (2- (S) - 1- Car bany! - 1- hydr gxy- 3- phenyl pr pgan- 2-y1 ) @. 40
(qui nol i n-4-ylam do) et hyl b fzani d¢= =0.8 gl(1.8 |q of |the .
i nt er nedi at e conpound 12d ‘was reacfed w thl4-qgii ngl i ngcajboxylic acid
in anal ogy with Exanple 2c, . WMth 0.4 g (469 gg produst resulting.
45 - 2
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0050/ 47592 35 b
(-S)- N- ( 1- Car banoyl - 1- ox0- 3- phenylpropan 2-yl)-4-(quinolin-

4-yl am do) nasa /45522 de 0.39 g* (0.8 nmml )- of the internediate
conpound 19a was 5 oxi di zed in analogy with Exanple 1f. Yield: 0.27 ¢
(70% . 1H NVR (D6-DMBO): [err] .= 2.9(1H), 3.1(1H), 4.4(2H), 5.2(1H),

7.0-8.0(15H), 8.8(1H) 8. 9(1FD and 9. 3(4H) ppm 10 Exanple 20
(S) - N (1- CaparnoytrTi—oxo=3-phenyrpropar{2- YT)-A-((.]UI mgxar T n-g-
yl am do) met hyl benzgm de [ 2& a)J

N-(2-(S)-1- Car banoyl - 1- hydlr oxy- 3{phenyl pr opan- 2

(qui noxal i n46-yl amjdo) net kyl benzgm de 325  0.|8¢ .18 mmol )| of the

i nt er medi at ¢ conpodind 12d|was redéted Wit |noxaI|necarboxyIic
acid in analjogy w Wit h 0.3 % of pgroduct
resulting. |% b) 8 =

(S) - N-(1- Cajbanoy! - Br opan{2-yl) -4 alin- |30

6- yl am do) ngt hyl be
conpound 204 was

0.35 g{(0.72 1 off the internediate
ijn anal qgy wi t H 3|eld: 0.-23 g
4.

(66°/<) 35 1H NI err] =|2.8(1H) (2H), 5.2(1H),
2(10I—|j-,--8.—7+7 ~OL2H)—tanrd—9-
- ]
™
o )
(&) = £ £
o |2 i a = &, A
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40 45 0050/ 47592 36 . Exanple 21
(8) - N-(1- Car banoyl - 1- oxo- 3- phenyl propan- 2-yl ) -4-(qui nol i n- 6- '
yl ani do) mat%$%é¥l§ﬂ?de 5 [err] 10 a)

N- (2-(S)-1- Carbanoyl - 1- hydr oxy- 3- phenyl pr opan- 2-yl ) - 4- -

‘(qui.nol i n-6-yl am do) net hyl benzam de 15 | 0.8 g (1.8 mml ) of the

i nt ermedi ate conpound 12d were rddcted with 6-quinolinecarboxylic
acid-in angrogy wph EXanpl € 2c, win O.§L g (4]9% of product

resul ting. { 20 b) .
(S)-N-(1-Cqdrbanoyl | 1-cox
6- yl am do) nfet hyl be aﬁj
conmpound 2lja was

(85%. 25 |« -H

-B- pheny| propan} 2-yl ) - $- (qui n¢l i n-
e 0.4 g}£0.83 ) off the ipternedi ate
opp,di zed} i n ana w {h Example 1f. [Yield: 0.34 ¢
(

Qay
-DVBQQe [err]B= 2.9(aH), 31E1H, 4. 4(2H),
=z I8 =
Q
fou
=

H3

5.2(1H) and® = =
(S
o
2
-]
3
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N [N (N 'Y [N Y
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7.0- 9 2(19H) ppm Exampl e 22 30

¢ ) N-(1- Car banoyl - 1- oxo- 3- phenyl pr opan- 2- yI) 4- (qui nol i n- 3-

yl ami do) et §ORAE ﬁlae [err] 40 a)

N-(2- (S) - 1- Car banpyl *1- hydr oxy- 3- phenyl pr opan- 2-yl ) - 4-

(qui-noxal i n- 3-yl am do) et hyl benzam de : 1.0 g (2.3 mmmol ) of the

i nt er medi at e conpound 12d were 45 = re##ted with 3-qui noxal i necarboxylic
acid i n analjogy—wtyh —Exammte 2T, Wt o0 pr oduct

resul ting. q050/ 47592 37 b

o)
(S)- N-(1-Carjbanoyl -{1- oxo- 3- phenyllppopan-|2-y! ) - 4- (qui noxal i n-
6- yl am do) ngt hyl berjzam de 0 . |) of |the intlernmedi ate
conmpound 224 was 5 oxi di zed it angl og Yt h [Exanpl g 1f. Yijeld: 0.75 g

(90% . ,NB:,n1%g= 480 M errf]) lg 23 10 N
(1- Et hoxycar|fonyl - &xo0- 3-|#enyl gr opan- J- yl )y 4-|(Rapht H--.
yl am do) benzam de [|err] T = “
2 2
o)
-
) ¥ £ = o
m A X Y A
™ A & & & &
) = jesl o fevl 2]
|, Q 3] o 3] 3]
g |5
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15 a) 3-(Naphth-2-ylam do) benzoic acid 20 14.8 g (0.11 nol) of

3-am nobenzoic acid were dissolved in 300 M of pyridine, and 20.6 ¢
(0.11 rol) @850/42%2hoy| chloride were added in portions. The whol e
was stirred at roomtenperature for 16 h. The m xture was then
concentrated 25 under reduced pressure and the residue was
recrystallized fromethanol. Yie#8: 30.3 g (97%. b)
N- ( 1- Et hox VAN KT —Z-
benzam de f the ijpternedjate coppound 23a and
14.2 g (61.18 mmol) - re repcted ip anal ogy
with Exanplle 2c, Wi . _1: Ill ei ng obfained. 35 C).
N- ( 1- Car boqy- 3- phgny! | am do) benzam de
19.5 g (41.18 mmol )| o ' 23b wepe 40 hydr ol yzed
in anal ogy (R th Exa ; . @
N- ( 1- Et hoxylcar bonyjl - - #- (napht h- 2-
yl ani do) ber{zani de’| 4 . (68.9 ) of]| ethyl pxalyl fhloride were
added dropwijseNt o g solutijon f 14.0 g (B2 nmol ) of t he
i nt er medi atle compdundE3d, 0.4 ¢ (32 1) of 0050/ 17592
38 NeN—d—chre -y 7Fﬂ8n”f;din3~ggg'19.° F—2—F—re] ) of
_ g I [/ A - AL
oo o .
| 2 S =
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pyridine in 100 m of anhydrous tetrahydrofuran such that

tenperature rose to approx.

under refl wOATHR/47582|t was then stirred at room 5

further 16 h.

m xture was stirred once again for
was added to the reaction

100 M of water were then

30 m n.

40[ err] C. The whol e was then

t he
boi | ed

tenperature for a
added carefully and the

A large quantity of water

m xt uré6and t he whole was extracted with

et hyl acet alrc. The ryganm Q- piase was—dr T Ed—arnmd—OoTncentT at ed under
reduced 10 pregsure, tithereby lyielding 17 g pf an ofl. Thip oil was
di ssol ved i 100 mj of_,abdqolute gthanol fand 0.2¢ g of pot assi um
tert-butoxi de was gd The m xtjure was I'yred at ropmtenperature
for a furthgr 16 h| | t- wadf hen doncent rigg ed unfler redpced pressure
and the resildue wag pETTil&l by chr t oggraphy {.mobi | e| sol vent :
met hyl ene chPForideflet fyl |5 eetate F 10y 1)|=Yi el d|Z7.5 g| (54% .
1H NMR (CDC3): [enr]\ 1.3E83H), 2(1H),] 3. 3(1H, 4.2(RH), 5.6(1H)
and 6.9-8.4(18H ppgm /20
(S)-N(1-EtRoxycarjony - 1- yl)-2- phenyl benzam de
25[ err] 30 )
N-(3-(S)-1- i - paA—2—y—— .
phenyl benzaryi de 35| _ Aci d wap reactpd with nethyl
3-(S)-3-am no- 2- hycg)xy-4-@1 ogy with Exanpl e 2c.
40 b) (S)-N (1-Ethgxycar4gm an- 2- j&) - 2-
phenyl benzarr'yﬁde C"'E(rhe in 8 was bpxidizef in anal ogy
with Exanfpl e 1f | & : 5 3]
| o)
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45 MB: mle = 387 (Merr]). 0050/ 47592

-39  Exanpl e 25 . _
(S) - N(N- Car BBRQAAYAPR- 1- car banoyl - 1- oxo- 3- phenyl pr opan- 2-yl ) -
3- (2- napht hyl sul f onam do) benzam de 5[err] 10 . - 15 a)
‘Otert-Butyl-N(3(S)-1-ethoxycarbonyl - 2- hydr oxy- 4- phenyl -
propan- 2-yl ) uret hane 2.3 g (7. %mwl [sic]) of
O tert-but yf=NTS3(IS - I-Caf DOXY- 2F Nydr oxy-_ 20
4-pheny|pr§%an-2-ﬂl)ureth ne andl 1.1 g {7.7 mpl) of plycine et hyl
ester hydrochloride were feactedl in anajogy wifh Exanpl e 2c, with
1.7 g (57%] of theg produck; beijng} obt ai npd o
3(S)-3- Am no- N- (etjhoxycar @ydne_hyl)-z hydr ox Nyl - 25 but yram de
x trifluorogacetic fagid 1.8 9 (3,8 mbl [ FBsi of the|internediate
conpound 235 wer e | Z i&sol vieRl i bile chlpride-and this
sol ution wals stirrfedyat r aftef 10 m of 30
trifluoroadetic acid had n added. The whol e : en concentrat ed
under reducled pregsure, t n}.S prodjuct. resul ting.
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c) (S)-N(1-(N-Ethoxycarbonyl met hyl car banmoyl ) - 1- hydr oxy- 3- phenyl - 35
-propan- 2-yl ) - 3- ( 2- napht hyl sul f onam do) benzam de The internediate
conpound 7 4r7é?&ped with the product 25b in anal ogy with Exanpl e
2c. Yield: 1.3 g 40d) (S -N (1 (N- Car boxynet hyl car banoyl )

- 1- hydr oxy- 3- phenyl pr opan- az 3- (2- napht hyl sul f onam do) benzam de
1.2 g (2 mvol [sic]) of t he |nterrred| & conpound 25c were

hydr ol yzed € 1 n_aparogy Th EXgnpl e 8¢. 45 Yield:
0.77 g (6799 . 005¢/ 47592} r 40 e)
(S) - N(1- ( N\jCar boxy matdnyl ar banoyl ) - 1- oxo- 3-ph
yl)-3-(1.2 naphth ‘Do am do) benzam gle Vbl [sic]) of
the intermgdi ate 25d wgre 5 L6@iz w th Exanple
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2cC. . 25 b) N(N- Car boxynet hyl - 1- car barmyl - 1- oxo- 3- phenyl pr opan- 2- yl ) - 3-

-(2- napht hyl sul f onam do) benzam de The internedi ate conpound 26a was
oxi di zed i rPQERA LB t h Exanple 1f, with the product being
obt ai ned. 30 1H- NWVR (D6-DVBO): [err] = 2.5(2H), 5.2(1H),
"7.1-8.1(17H), 8.4(2H), 8.8(1H) and 10.5(1H ppm . The
followi ng can be prepared in an anal og88s manner: 35 40 45
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1. A ketobenzam de of the formula | 5 [err]
and al so, where 15

physi ol ogi®®804A1532r at ed salts, where the
f.ol | owi ng neani ngs:

- -fautonmeric and isoneric forns,

R1

i s phenyl,

10

appropri ate,

and its
its

vari abl es have the
qui nol yl, .pyridyl,

napht hyl ,

pyrim dyl, pyrazyl, pyridazyl, quinazolyl, quinoxalyl, thienyl,
20 benzot hi enyl, benzofuryl, ¥nzi m dazolyl, furanyl,
i ndol yl , irsoyoimgt- e etTanyqror soqyr ot T g or
t et r ahydr ¢qui nol ijne, whégre thelar @mtilc- and Hetero- aromati c
rings canjadditi¢n k i d{by one, © Wo or three RS
radi cal s, {25 R3] (i pr neﬁ jr om ne, [lué}inE:AEi-CB-alkyl,
C2- C6- al kényl , C3- | K C1-"G& allkyl - phgnyt = z
C2- C6- al k myI-pheny , C4 ynyl - phhgnyl , gheyl,
NHCO- C1- C4%al kyl | - NHCO{p - NHCO{mapht hyl , 80
H2N- SQ2- Cljerr] - alfkyV-, ( d enr] - al kyl,
-CONH [ efr] -al kyl ,Ed e Xy,N NOF or NHZ, : i s Cl-C6-al kyl
whi ch canfal so carry a f = cyql oppyl , &cllobutyl,
cycl opent ¥yl , cycllohexyl, cycl oheptlyl , indqolyl, gyridyl or
napht hyl 1+ Heh—oH —HS5—part—cahi—bg—substHt ut ed by one or
two R5 radicals, ’ X ig abonq, -(CH)m, -(CHR2)m ¢ (CH2)o-,
- (CH2) n- S{(CH2) ny, 4(CH2 )p-SQ CHE) m, - (JCH2) n- $O2- ( CH2) m
-CH=CH, {C=C, 4@ a -CO{gH=CH | £0 (CHR m, - 2) M{NHCO ( CH2) o-,
-(CHz)mcog;H(cwg-, - (&H2) m NRsC2- ( ¢RR) 0-, |FNH- CO|Gr=CH- |
- CHECH CO{NH-, - (BH2) m $82NH (OBR) 0- 4 - 45| 3]
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0050/ 47592 57 R4 is OR6, NR7R8, [err] 5

"R5 is h'ydraﬁgn, Cl- C4- al kyl; -.OC1-C4-aI kyl, OH d, F, Br, 10 I,
CF3, NO2, RP50/éx59 , COO- Cl- C4- al kyl , - NHCO- C1- C4- al kyl ,
- NHCO phenyl, -NHSOQ2- C1- C4- al kyl , - NHSQ2- phenyl , - SO2- C1- C4- al kyl
“or -S2-phenyl, "R6 i s hydrogen or Cl-C6-al kyl which can be _
substituted by a 15 phenyl rPBRg which, itself, can also be
substi t ut By ong or t!:fvo RO TRdr cal g, R7 is hydrogen or
Cl-Co-al kyf, 20 R8 | i sphydr ogen of Cl-Cg al kyl which can al so be
substi tuted by & pl*gnyl r‘igg, ich can carry one or two RO
radi cal s, . or by OEE (j tte Vjid cags [lerr] 25 30
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i's hydmggaéﬁ%%gﬁal kyl, -OCl-C4-al kyl, OH O e 1.

|as claimed in claim1l for .
The use of ketobenzam des of the fo
produci ngadrugs which are usgd as iff
20 5. The use of ketobenzam dés of

claim1 for

CP3 NOR COO- C1- C4-al kyl, 35 mm\ﬂm

- NHCO- phenyl , - NHSQ2- Cl1- C4-al kyl , - NHSO2- pheny mm yl

or -SCQ-phenyI, R10 is hydrogenmﬁé Cl- C6-al kyl whischtcah b%
substituted by a . phenyl ring ch can al so be substituted by one
or two 40 R9 radical s, I's the nunber 0, 1 or 2, m
is the nuniwe dlaily: 2, 3 or 4, and 45 o] |s the number 0, 1, 2, 3 or
4. - 0050/ 47592 58 2. A
ketobenzan1 e og *%Fbﬁ eA-AHlide | 08StHd FHorRA1hNrclaim 1, where R2 is
hydr ogen, -a fluorine or chlorine, - R3 is -CH2-phenyl,

- CHz- cyclahexyl n- butanyl or n-pentanyl, : each of which can be
substituted by an RS radical, RA s -NR8, and 10 R1, X and
n have the neanings given in cl ai nr3,, 3. gA ket obenzam de of the formula

coptropling disorders. 15 4.
clainmed in claim1l for

bi t offs o R*  cysteine proteases.

¢ formula | as clained in

produci ng drugs for treafing disorders in which

i ncreased cal pain activities occur.

15

20

25

30

35
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and its tautomeric and isomerié forms, and also, where
appropriate, its physiologically tolerated salts, where the
variables have the follow1ng meanlngs.

R! is phenyl, naphthyl, quinolyl, pyridyl, pyrimidyl,

. pyrazyl, pyridazyl, quinazolyl, quinoxalyl, thienyl,
benzothienyl, ben;ofuryl, benzimidazolyl, furanyl,

. indolyl, isoquinoiine, tetrahydroisoquinoline or
tetrahydroquinoline, where the aromatic and hetero-
aromatic rings can additionally be substituted by one,
two or three R5 radicals, -

R?2 is chlorine, bromine, fluorine, C;-Cg-alkyl,
C,-C¢-alkenyl, Cp-Cg-alkynyl, Ci-Ce—alkyl-phenyl,
Ca-C¢—alkenyl-phenyl, Cz-Cg¢—alkynyl-phenyl, phenyl,
NHCO-C;-C4—alkyl, -NHCO-phenyl, -NHCO-naphthyl,
HyN-S03-C3-4—alkyl-, COOH, -COO-C;-g—alkyl,
—CONH-C;-4-alkyl, C;—s—alkoxy, NO, or NH,

R? is C;-Cg-alkyl which can also carry a phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, indolyl, pyridyl or naphthyl ring which, for
its éart, can be.substitutéd by one or two R5 radicals,

X is a bond, —(CHz)z~, —(CHz)n—0-(CHz)o~, =(CH2)n~S—(CHz2)m~,
- (CH)n~SO~(CH2)n—, =(CH2)n~SO;~(CHz)p~, -CH=CH-, -C=C-,
—-CO-CH=CH-, CO-(CHz)p~, —(CH2)p~NHCO-(CHz)o~,
~(CH3 ) =CONH- (CH3 )=, —(CH32)m—NHSO2- (cnz)° ’ —NH—CO—CH—CH—
-CH-CH-CO-NH-, =(CH2 )m—SO2NH-(CH3 ) o—-

%}

RrR2



6. The us@osb /495eenzam des of the fornula | as clarmed—mn—25 etatm 1
.for produm ng drugs for treating neurodegenerative

neur onal danage. 7. The use of ketobenzam des of't I“l m!@jlmﬂmﬂ
clainmed in claim1l for pr oducggg drugs for trea 30

" neuronal danmage whi ch are induced by~ischaem a, trauma or massi ve
henorr hages. RY g8is RS G@éRgﬂf ket obenzani des of the fornula | as clai med

in ~claim1 for producing drugs for treating cerebral stroke and 35
crani al /brain trauma. 9. The use of ketobenzam des of the formula | as
clainmed in claim21 for produci Ru:gs for treating hei mer' s '
di sease N Yageduntin §1°d| SERS 020. The of N0

ket obenzr’am des/of the' for as' cl d in claim or produ0| ng
drugs for treating epilepsies. 11. The use of the ketobenzam des of the
formula | as clained in 45 claim1 for producing drugs for treating
damage to the heart follow ng cardi ac i schem as, damage to the

ki dneys foll owsngis hydrocjaﬂ,alcll-eplhawas,—ektell—ehaélmlscbﬁ dampge, Bryscul ar
0050/ 47%p2 MOz, NHp, C coon o- cl-c4-431§ ioph' es, damage

whi ch arises due t b r _ of e cel{ p,coronary
vasospasm cerebra&ﬁgé Qif&’f HCO ghe%EP P“E(E C A resten03| s
of bl ood vessel s ~NHS OZTHﬂqné’\?m'ng %’n(ﬁlo P Ié":’u’se of the

ket obenzam des of the fornmula I as clai rred in claim1 for producing
drugs for treabi ngst hgdrsgemabit Ce+Cs—alkyl whichtcmede substiitutBdebysa of
the ketgpenzam depnehylheid@rinilch,| i8Selt AicEndalBo be sub@h&tﬁ’tédfh‘y one
produci ng drugs foi t{,gakd rlgidibgggders i n whi ch

R? is hydrogen or C;-Cg—alkyl,

20 R® is hydrogen or C;-C¢-alkyl which can also be substituted
by a phenyl ring, which can carry one or two R? radicals,
or by one of the radicals

. . : . R0 N
O O AT e

30 ’ (CH2)q-alkyl

R® is hydrogen, C;-Cs-alkyl, —-0-C;-C4—alkyl, OH, Cl, F, Br,
- I, CF3;, NO;, NH,, CN, COOH, COO-C;-C4—alkyl,
35 : -NHCO-C;-C4—alkyl, -NHCO-phenyl, -NHSO,-C;~C4—alkyl,
—-NHSOz-phenyl, -80;-C;—-C4—alkyl or —SO;-phenyl,

R10 is hydrogen or C;—~Cg¢—alkyl which can be substituted by a
phenyl ring which can also be substituted by one or two
40 R? radicals, -

n . is the number 0, 1 or 2,
m is the number 0, 1, 2, 3 or 4, and

45
o _is the number 0, 1, 2, 3 or 4.
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2. A ketobenzamide of the formula I as claimed in claim 1, where

R2 is hydrogen, C;-Cs—alkyl, fluorine or chlorine,

R3 1is -CH,-phenyl, -CHj-cyclohexyl, n-butanyl or n-pentanyl,
each of which can be substituted by an R5 radical,

R¢ is -NR8, and

Rl, X and n have the meanings given in claim 1.

3. A ketobenzamide of the formula I as claimed in clalm 1 for
use in controlllng disorders.

4. The use of ketobenzamides of the formula I as claimed in
claim 1 for producing drugs which are used as inhibitors of
cysteine proteases.

5. The use of ketobenzamides of the formula I as claimed in
claim 1 for producing drugs for treating disorders in which
increased calpain activities occur.

6. The use of ketobenzamides of the formula I as claimed in
claim 1 for producing drugs for treatlng neurodegeneratlve
disorders arid neuronal damage.

7. The use of ketobenzamides of the formula I as claimed in
claim 1 for producing drugs for treating diseases and
neuronal damage which are induced by lschaemla, trauma or
massive hemorrhages.

8. The use of ketobenzamides of the formula I as claimed in
claim 1 for producing drugs for treating cerebral stroke and
. cranial/brain trauma. '

9. The use of ketobenzamides of the formula I as claimed in
claim 1 for producing drugs for treating Alzheimer’s disease
and Huntington'’s disease. '

10. The use:of ketobenzamides of the formula I as claimed in

claim 1 for producing drugs for treating epilepsies.

" 1l1l. The use of the ketobenzamides of the formula I as claimed in

45

claim 1 for producing drugs for treating damage to the heart
following cardiac ischemias, damage to the kidneys following
renal ischemias, skeletal muscle damage, muscular
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12.

13.

14.
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dystrophies, damage which arises due to proliferation of
smooth muscle cells, coronary vasospasm, cerebral vasospasm,
cataracts of the eyes and restenosis of blood vessels
following angioplasty.

The use of the ketobenzamides .of the formula I as claimed in
claim 1 for producing drugs for treating tumors and their
metastases.

‘The use of the ketobenzamides of the formula I as claimed in

claim-1 for producing drugs for treating disorders in which
increased levels of interleukin 1 occur.

A drug preparation which comprises at least one ketobenzamide
of the formula I as claimed in claim 1.




