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(57) Abstract

The invention relates to benzamides of general formula (I) and their tautomeric forms, as well as to possible enantmmenc and
diastereomeric forms, to their E and Z forms and to possible physiologically compatible salts, where the variables R, R2, R3, A and B
have the meanings given in claim 1. The invention also relates to their use as inhibiters of cysteine proteases.

(57) Zusammenfassung
Die vorliegende Erfindung betrifft Benzamide der allgemeinen Formel (I) und ihre tautomeren Formen, moglichen enantiomeren und

diastereomeren Formen, B~ und Z-Formen, sowie mogliche physiologisch vertriigliche Salze, worin die Variablen R1, RZ, R3, A und B die
in Anspruch 1 angegebene Bedeutung haben und ihre Verwendung als Inhibitoren von Cystein-Proteasen.
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Elevated calpain levels have been measured in various

30 pathophysiological processes, for example: ischemia of the heart
-(e.g. myocardial infarct), of the kidney or of the central
nervous system (e.g. stroke), inflammations, muscular
dystrophies, cataracts of the eyes, injuries to the central
nervous system (e.g. trauma), Alzheimer’s disease etc. (see

35 K.K. Wang, above). It is suspected that there is a connection
between these disorders and elevated and persistent intracellular
calcium levels. This results in overactivation of '
calcium-dependent processes, which are then no longer subject to
physiological control. Accordingly, overactivation of calpains

40 may also induce pathophysiological processes.

It has therefore been postulated that inhibitors of calpain
enzymes may be useful for treating these disorders. Various
investigations have confirmed this. Thus, Seung-Chyul Hong et

45 al., Stroke 1994, 25(3), 663-9 and R.T. Bartus et al.,
Neurological Res. 1995, 17, 249-58 have shown a neuroprotective
effect of calpain inhibitors in acute neurodegenerative disorders
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Calpain inhibitors have already been described in the literature.
However, these are mainly peptide inhibitors. Many known
reversible inhibitors of cysteine proteases such as calpain are,
25 however, peptide aldehydes, in particular dipeptide and tripepide
[sic] aldehydes such as, for example, Z-Val-Phe-H (MDL 28170)
(S. Mehdi, Trends in Biol. Sci. 1991, 16, 150-3). Under
physiological conditions, peptide aldehydes have the
disadvantage, owing to their great reactivity, that they are
30 often unstable, may be rapidly metabolized and are prone to
nonspecific reactions which may cause toxic effects
(J.A. Fehrentz and B. Castro, Synthesis 1983, 676-78).

Peptide ketone derivatives are likewise inhibitors of cysteine

35 proteases, in particular calpains. Thus, for example, ketone
derivatives where the keto group is activated by an
electron-attracting group such as CF3; are known to be inhibitors
of serine proteases. In the case of cysteine proteases,
derivatives with ketones activated by CF3; or similar groups have

40 little or no activity (M.R. Angelastro et al., J. Med. Chem.
1990, 33, 11-13). To date only ketone derivatives in which, on
the one hand, leaving groups in the a position cause irreversible
inhibition and, on the other hand, the keto group is activated by
a carboxylic acid derivative have been found to be effective

45 inhibitors of calpain (see M.R. Angelastro et al., see above; WO
92/11850; WO 92,12140; WO 94/00095 and WO 95/00535). However,
many of these inhibitors are derived from peptides (Zhaozhao Li
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number of28er|vat|ve surpr|S|neg show t he p033|b|I|ty of obtai ning
potent non-peptide inhibitors 25 of cysteine proteases, such as, for
exanpl e, cal pain, by I ncorporating d structural fragnents
addition, all the present conpgun the general fornula I have at

| east one al i phatic am ne radi aI and a% e to bond [sic] salts
25 [ |

has likewise been described by D.L. Flynn et al. (see above). On
30 the other hand, no derivatives in which the benzamide group has a
substituent are mentioned. In addition, most of the compounds

have been postulated as inhibitors of angiotensin converting
enzyme.

35 An analogous sulfonamide but once again without substitution on
the benzamide fragment has been described in R.F. Meyer et al.,
J. Med. Chem. 1982, 25, 996-996 [sic], also as inhibitor of
angiotensin converting enzyme. JP 06035142 (CA 121, 267626) has
described benzamide derivatives analogous to the general

40 structure I as photographic material, although heterocycles such

as hydantoins or other groups sensitive to oxidation reactions
stand in R1.

The novel compounds of the general formula I in which the
45 substitutions on the benzamide and in the position a to the keto
group play important parts, with an amido or sulfonamido group



with acids. 00P9/4896Bts in inproved solubility in water and thus 30 the

conpounds show the required profile for intravenous admnistration as is
necessary, for exanple, for stroke therapy. The present invention
relates to substituted benzam des of tha general formula I 35
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20 previously, and would thus show particular advantages.

Benzamide derivatives are described in the present invention.
These compounds are novel and a number of derivative surprisingly
show the possibility of obtaining potent non-peptide inhibitors
25 of cysteine proteases, such as, for example, calpain, by
incorporating rigid structural fragments. In addition, all the
present compounds of the general formula I have at least one
aliphatic amine radical and are thus able to bond {sic] salts
with acids. This results in improved solubility in water and thus
30 the compounds show the required profile for intravenous
administration as is necessary, for example, for stroke therapy.

The present invention relates to substituted benzamides of the
general formula I
35
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and their tautomeric forms, possible enantiomeric and
diastereomeric forms, E and Z forms, and possible physiologically

45 tolerated salts, in which the variables have the following
meanings:
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15
A can be aromatic rings and heteroaromatlc rings such as
naphthyl, quinolinyl, quinoxalyl, benzimidazolyl,
benzothienyl, quinazolyl, phenyl, thienyl, imidazolyl,
pyridyl, pyrimidyl and pyridazyl, it also being possible for
20 the rings to be substituted by by [sic] R? and up to 2 R8
radicals, and

B  is a bond, -(CHz)p-, =(CH2)p-0-(CH2)o-,

-(CH2)o-5-(CH2 )m—,

25 -(CH2)o-80-(CH2)m~, -(CH2)o-802-(CH2)pn~, -CH=CH-, -C=C-,
~CO-CH=CH-,
=(CH2)o-CO-(CH2)pn~, —-(CH2)pn-NHCO-(CH3)o~-,
~(CH3 ) n~CONH~ (CH2) o~/ _
- (CH2 )y=NHSO2~(CH3 ) o~, -NH-CO-CH=CH-,

30" - (CH2)n~SO2NH=- (CH3 ) o-,

A-B together also

35

R @ i 0

R5> hydrogen and C;-C4-alkyl and
45



20 and Rpesofagpesuna] Clerr]-Cerr]-alkyl, branched or unbranched, and
whi ch may al so carry a phenyl ring which is in turn substituted by
by [sic] a maxi mumof two R err] radicals, where Rlerr] is
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-Oderr]-Cggr]: [er erk r], CN,
oot oy RE 8 Karog e‘%}ﬁ( apEIEHfF Gre 1@ LipebH &

-NHSO err] - C[errlf 1%91 ossible f° rﬁ F‘]" 5284
and Rlerr] |%ubﬁi@rt6’§éﬁ thda @henyl- cied ryhig 9—["—53 Ash@ds6r PAnbr anched,
and 30 n,p is [subdtitutedpbydend lor avooRt radichds, andunber 0, 1 or 2,

and m e is [si c], independently of one another, a nunber 0, 1, 2, 3

or 4. 35 H0ERe ofls ate b§l neﬁo%h EREAYA dnbhRch&@SE i N whl ch
A is pheny and %g gea%@lo s BEF |ut dc;t&y COOH

and 40 B |s- érr%ﬁ- aid ’R[err]

ethyl, propyl, B —NHgg—ﬁ (—94I"f1 YJs' m Qrphenyl,
NH- CO- Rl err] and-NHSOrCl-Cralkyl: -NHSOz~-phenyl, -302~01-C4-alkyl: PYigine s
hydr ogen aod COOpsia#p and sBhephdnyli,s Clerr]-Clerr]-al kyl, branched and
unbranched, and phenyl and 5 R9 hydrogen, -(CHerr])- R[err] where Rl err]
pyrrolidine fsic ol_irRg14a_ _d@181 R ]
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C -
~NR10R13 and } H()l 2
N— R10
20 and R10 [lacuna] C;-Cg-alkyl, branched or unbranched, and

which may also carry a phenyl ring which is in turn
substituted by by [sic] a maximum of two R!l radicals, where
R1! is hydrogen, C;-Cg-alkyl, branched or unbranched,
-0-C;-C4-alkyl, OH, Cl, F, Br, I, CF3;, NO;, NH,, CN, COOH,

25 CO0-C1-Cz-alkyl, NHCO-C;-C4-alkyl, -NHSO,-C;-Cs-alkyl and
-80,-C;-C4-alkyl; and

R13 is hydrogen and C;-Cg-alkyl, branched or unbranched, and

30 n,p is [sic], independently of one another, a number 0, 1 or 2,
and

m,0 is [sic], independently of one another, a number 0, 1, 2, 3
or 4.
35
Preferred compounds of the general formula I are those in which

A is phenyl and naphthyl, each of which may be substituted by
R?, and
40
B is -S0,NH-, -CH=CH-, a bond, and ~C=C- and
Rl ethyl, propyl, butyl and benzyl,

45 R?2 is NH-SO,~-R6 and NH-CO-R® and



Rlerr] can boosp#aBpPée8 err]-al kyl, branched or unbranched. 15 Particularly

preferred conpounds of the general formula I are those in which A
i s phenyl which may al so be substituted by RO, and 20 B is -CHCH, and
the Bradical is in the ortho position #o [sic] the benzam de of

t he general r , yl and benzyl 25 Rerr] is

NH SO err]- (Sa)r p?gghn%&o%g@g(rirﬁoﬁ swﬁiydr ogen and Rlerr] is
Clerr]-Clerr]-alkyl, branched and unbranched, and phenyl and 30 R9
hydrogen, - (B eid]Fr1ueptfylnhdranched and,ynbgppgheds [and: pheppt A i ne
[sic], piperidine [sic], 35 -NR[err]Rerr] and [err]

and R err] sCRer r hy&t&de,- al(kib) -RIeaneds RIP pyvcaiahiag, [sih), 4orpPhelide
Cerr]-Cerr]-al Ifgi%’brﬁ%gggigé tgy_t&r]e}nched, Rl err] can be hydrogen,

met hyl , ethyl. e conpounds of the formula | can be enpl oyed as
racemates, as 45 enantionerically pure conmpounds or as diastereoners. If _
enantionerically pure conpounds are regyired, these can be obt ai ned, for

exanpl e, by carryPRY’RIdtard cl assi caf”t?g\‘?rrﬁl“e

8 resolugti on with the conpounds of e formula | or their

I nt er medi at es usphg @osugi@gﬂag_kgp; isﬁﬂdheacbgv&lmh@a,aghai. On t he _
ot her hand, the enantioneric conpounds can |ikew se be prepared by .using

iall hasabl ds, f I 5 | cal | ' '
ol ds such AECHNERGIEY e snn BoRapned Y fpppadied " Y At Ye Ao

15 Particularly preferred compounds of the general formula I are
those in which

A is phenyl which may also be substituted by R?, and

20 B is -CH=CH-, and the B radical is in the ortho position to
[sic] the benzamide of the general formula I, and

Rl butyl and benzyl
25 R?2 is NH-S0,-R¢ and

R3 is hydrogen and

R6 is C3;-C4-alkyl, branched and unbranched, and phenyl and
30

R® hydrogen, =-(CH;)-R!2 where R!2 pyrrolidine [sic], morpholine
[sic], piperidine [sic],

35 =NR10R13 and —N N-—R10
A4

and R10 C;-Cg~alkyl, branched or unbranched, and
40 R13 (C;~-Cs-alkyl, branched or unbranched,
R14 can be hydrogen, methyl, ethyl.
The compounds of the formula I can be employed as racemates, as
45 enantiomerically pure compounds or as diastereomers. If

enantiomerically pure compounds are required, these can be
obtained, for example, by carrying out a classical racemate



The i nventi ol00S0/48988t es t 0 conpounds whi ch are nesoners or t aut omer s
of conpounds of the fornmula I, for exanple those in 10 which the keto group
in formula | is in the formof an enol t aut omer. The invention
further relates to the physiologically tglerated salts of theI corrpognds

| Wwhich can ' hy reacti o it syi t.abl e acid or
base. Sui tab%gsgg{llgi&ggﬁ'% Fggs%é"(%uéasi §?Eg#g1g%°rljmél\gg‘ngl% t:.Hr? ortschritte
der Ar zneiREEFRPFHY R B3R I 18 68 1BPLRNGRELTA N, PEE1Ve/pase O gﬁ.ld- On .
224-285. Thedde athexidhandyr the epantioneyigearmpqundgcrgn tikewise begcid,
tartaric aci ¢gprepared coycisdingpbompamriial 1yc purcidsabdieh aompokrhdsi (foacédgmple
acetic aci & opeighllpcddtivnbfiso afdids sucﬁuarargrfengqhmaﬂme,, t2ypLopEanim
hydr oxi de, | ighki 't'?]: oxi de, pot assi um hydroxi de and tris. ~The
novel conpounds of the general fornula | can be prepared in 25 various ways
as described hereinafter (see schene 1). A benzqic acid |1, which,

wher e appr opringt dnVeRLiQh £ 58 Fplates &R compeundst HRichsaER MaRPMEFE! OF ysi S
with acids sdeutamenhydrbHciemprinds ofhdihe formpbads Forhexvample Hihgsehymr oxi de
or sodi umtyshdrhdehe i ketd0 grgupoirs fatmullaonsi®rinvaher £6oh ehtanTexblr es,
such as wate@itamephol s or water/tetrahydrofuran, at roomtenperature or
el evated tenperature, up to the boiling point of the solvent, ared [ sic]
reacted with ropriate ' alcahqgls LLI to qive the, enzari des | V.
This entails T?}Eglfﬁe %’rﬂf’e%yf"gﬁﬁif ’beg’ﬁ%i?&ek%ﬁlb? ﬂﬁg Ségs'f’rgfﬂ%ﬁ]sy \ﬁﬁ?@ﬁaﬁ?%
detail ed eitf@LtEnok, the comppupds ok jwhich eapphe iiped Y Hifacting

Tr ansf or nekd cogpowsis RLiwitdher suiliggde pedd or IggR.eSuitable @ciids and
Houben- V\eyl , blseboaes Xiasted, 8ot sehmpleheth erortschiritedi démon, E5, Chapter
V. It is preheqnednioedisRrsaahhyAtebs, Bifkhsudlsr weaihyesydf, o, ppth the

act d group CoGH_585 NOnfil 3hbedadld ot gxalgg%% chtot & AdigaYLRE AL ouP
h as, f ’ : : h dl €:
act vat ed Séia%ﬁ?’f%amfeaaéhﬂ R el AR L0 5 T

V. The 2@ @gtbpppsukicndcpopgid, jarehisyardds fordHc asidermaleigepcid,
met hyl ene chlfemadés awid @®irgds odnd moding Hidedhidd,odnthige gtdréxide,

t enper at ur es pottapsiadf) Hydlrvadferddd.tris.
9 The amino alcohols Il are prepared from anal ogous al cohols VI

(or, o551 21 85 oo YRS o 8% play B3 1 cl e broparlfin

rious ways as describe ereinafter (s%e scheme 1).

A benzoic acid II, which, where appropriate, [lacuna] simply from
analogous esters by hydrolysis with acids such as hydrochloric
acid, or bases such as lithium hydroxide or sodium hydroxide, in
30 aqueous solutions or water/solvent mixtures, such as
water/alcohols or water/tetrahydrofuran, at room temperature or
elevated temperature, up to the boiling point of the solvent, are
[sic] reacted with appropriate amino alcohols III to give the
benzamides IV. This entails use of conventional peptide coupling
35 methods which are detailed either in C.R. [sic] Larock,
Comprehensive Organic Transformations, VCH Publisher, 1989, page
972 et seq., or in Houben-Weyl, Methoden der organischen Chemie,
4th edition, E5, Chapter V. It is preferred to use “activated”
acid derivatives of II, with the acid group COOH being converted
40 into a COL group. L is a leaving group such as, for example, Cl,
imidazole and N-hydroxybenzotriazole. This activated acid is
subsequently reacted with amines to give the amides IV. The _
reaction takes place in anhydrous inert solvents such as
methylene chloride, tetrahydrofuran and dimethylformamide at
45 temperatures from -20 to +40°C.



anal ogous t 0005@/48968, with acids or sulfonic acids to give the 5

correspondi ng am des or sulfonamdes VIII. The protective group Z, which
is usually BOC or Chz, are [sic] then elimnated. This entails the use
of conventional procedures, for exanplegwi th BOC aci ds such as

Lri 11 uor oacebis Agind gicmcgfoai}&g% Bkt econsale zgg Hidond ity ene

chl ori de or StUres 6 ura The
al cohol deri V&% BSOS K ?]tl}%i i YDERPSIS ﬁ@eno\‘-/ecf dr
derivatives Medq (Chem-pdR%4 p|37,t 3768=1716R) « Fhdsyentaiied reé@h%"églt‘(%al
oxi dati on r eamdlagoms( sectle Rbdvei, cyithraxids 5 Sohforavhecsdsetd sgiode €hgani c

Transf or magi emeres dﬁ?uelmﬁiuas, or s&ﬁﬁ&mﬁ@e $0f1 etTHee protégeiver groupr

%Sgpl e, g‘é‘gig g%bg??k‘sc ’| < Q§cof Tepkn E'l.ddﬁ%}éég%drsl)’ ’&fh*iES' S
see above) of " aryen Q\ 1 Qgeyﬁpﬁeéﬂé’g g Pg

pref erabl y c%?+q-°e(fuﬁﬂt a? nt ’rfelr‘PrSBFBH% %‘i&i‘\/@ﬁt Y‘%‘ERHP]?S%’-C a°1d' in

di met hyl f or ne@dwantst such el methydane rchkarnidecpt Bikturege ofi vater and di zi ng
agents sutb ascdWA@ pyrtetrehydrS€hean], DVSQ oxal yl chloride or DWVSQ DCC
or EDC at tenperatures from-50 to +25[err]C, dependi ng on t he net hod

(see the aboyge | d1hd1UsE  ivatives Tv¥an be oxidized £ the noda1 aldehyde

[sic] derivatives I. It is possible to use for this various
conventional oxidation reactions (see C.R. [sic] Larock,

15 Comprenhensive [sic] Organic Transformations, VCH Publisher,
1989, page 604 et seq.) such as, for example, Swern and
Swern-analogous oxidations (T.T. Tidwell, Synthesis, 1990,
857-70), sodium hypochloride [sic]/TEMPO (S.L. Harbenson et al.,
see above) or Dess-Martin (J. Org. Chem. 1983, 48, 4155). These

20 are preferably carried out in inert aprotic solvents such as
dimethylformamide, tetrahydrofuran or methylene chloride with
oxidizing agents such as DMSO/pyridine x SO3, DMSO/oxalyl chloride
or DMSO/DCC or EDC at temperatures from -50 to +25°C, depending on
the method (see the above literature).

25
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35
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45



ne0?5°/48968 lerr] 20 30

10, Sche _ _
Al'ternatively, an amno alcohol |1l can be reacted with a benzoic cacid Vv
in analogy to the linkage of Il and Ill_to give the benzani de derivative
VI. In this case, R is a functional grbﬂp which then permts conversion
into the AB felgmsalls according to 35 the invention (see below). Thus, R in
VI- can be, for exanple, a nitro group which can subsequently be reduced
catal ytically in® conventional ways, for exanple with palladiun carbon in
wat er - sol ubl e sol v °souHch as alrohols, with hydrogen to give an
. + _
5 A-B HN R2?
H \
L I
10 R?

R2

c0NH’J\T~‘\~FF

OH
R3 Rz - —— A-B

15 CONH%/\ R2 v

20

R? R?

RS
R? 0 —_— i~ H——CONH/H/\
RZ
25 HN/LT/\\ + OH o OH
2 R2 R

OH Y
m

30
Alternatively, an amino alcohol III can be reacted with a benzoic
acid V in analogy to the linkage of II and III to give the
benzamide derivative VI. In this case, R’ is a functional group
which then permits conversion into the AB radicals according to

35 the invention (see below). Thus, R’ in VI can be, for example, a
nitro group which can subsequently be reduced catalytically in
conventional ways, for example with palladium/carbon in
water-soluble solvents such as alcohols, with hydrogen to give an
analogous aniline (R’ = NH;). This amino group can then be

40 converted into amides or sulfonamides. This entails the aniline
being reacted with carboxylic acid or sulfonic acid derivatives
in analogy to the (II + III) linkage.

Further radicals and transformation thereof can be respectively
45 employed and carried out in analogy to the methods mentioned for
preparing the AB-substituted benzoic acid derivatives.



analogous an?P?ﬂé4?§Fs NH[err]). This am no group can then be 40 converted

into am des or sulfonamdes. This entails the aniline being reacted with
carboxylic acid or sulfonic acid derivatives in analogy to the (Il +
111) |inkage. Further radicals and ¥*ansformation thereof can be

respectivel yIdStlenplaspedwhene ®Rér inelVoid a8 waxbakplic testelre hkificthn be
nmentioned fohydrdiyeRd wightbeseiBandbaéidslf efbrbeRample axithidar hy&d)m

11 In the g r [ ykhC , a5} be
hydr ol yzed V\naiﬁﬁ"s s&gx gcéld H}FE&h&ﬁ&a&r&ax Lhca (zxf&gt SOdI um

am

hydr oxi de anfi® %1§§5¥fs' ﬁ“gﬁ T Wé%eyg%en§ﬂg mater/solvent
m xtures, Subfter/ WéPVQF%%’b ARqth e.\.—pﬁqﬁr Aigt BGHI SHERPENAt 1 TP e
car boxyl i ¢ atempexstuxer ont at cvkvavatednpempanatarer (up &9 et b@lﬂ-ém)eﬂfamrr e
(up to the boflthe sadiveht). ofhd loxidatvemtyo ITHe okenatammiedoouti sst hen
carried out @sscridscChabbed, above. 10 Schene 2 [err] 15
Synthesis of the carboxylic esters Il have [sic] already been descri bed
in some C3388endt &ﬁn be prepared [sic] by conventional 20 chem cal
met hods. B ds in which Bis a bond are prepared by conventi onal
aromatic coupling, for exanple Suzuki coupling with boric acid
derivatives and halides wth palladium §atalysis, or 2p copper-catal yzed
coupling of aromatic | ides.__The, al kyk dged— r (B=
-(CHerr])[err]-) &N b p?epared by redaci ng the anal ogous ket ones or
by al kyl atng the organollthlun1 e.g. ort ho- phenyl oxazol i dines [sic], or
ot her organonetallic coﬁpounds (cf. IVM™M Dordor et aM , J. Chem. Soc.
Perkin Trans. |, 1984, 30 1247-52). Et her - bri dged derivatives are
prepared by al kyl ating the

Synthesis of the carboxylic esters II have [sic] already been

described in some cases, or can be prepared [sic] by conventional

20 chemical methods.

Compounds in which B is a bond are prepared by conventional
aromatic coupling, for example Suzuki coupling with boric acid
derivatives and halides with palladium catalysis, or

25 copper-catalyzed coupling of aromatic halides. The alkyl-bridged
radicals (B= -(CHz)yn-) can be prepared by reducing the analogous
ketones or by alkylating the organolithium, e.g.
ortho-phenyloxazolidines [sic], or other organometallic compounds
(cf. I.M. Dordor et al., J. Chem. Soc. Perkin Trans. I, 1984,

30 1247-52).

Ether-bridged derivatives are prepared by alkylating the
corresponding alcohols or phenols with halides. The sulfoxides
and sulfones can be obtained by oxidizing the corresponding

35 thioethers. Alkene-~ and alkyne-bridged compounds are prepared,
for example, by the Heck reaction from aromatic halides and
appropriate alkenes and alkynes (cf. I. Sakamoto et al., Chen.
Pharm. Bull., 1986, 34, 2754-59). The chalkones are produced by
condensing acetophenones with aldehydes and can, where

40 appropriate, be converted into the analogous alkyl derivatives by
hydrogenation. Amides and sulfonamides are prepared from the
amines and acid derivatives in analogy to the methods described
above.

45



correspondi ng?oegloclo 809|658 or phenols wth halides. The sul foxi des and

sul fones can be obtai ned by oxidizing the correspondi ng 35 thioethers.

Al kene- and al kyne-bridged conpounds are_prepared, for exanple, by the
Heck reaction fromaronmatic halides and appropri ate al kenes and al kynes
(cf. 1. Sakafbeobenzamide degsivativeshdr of B¢ |preseds6ingentizitb4rsd). The

chal kones ar énpibiltmes] dfy cysteims proitegsespteypeianey evsteidia phvdessand .

can, where 4Q@ueRPa®RddiFadnsbe &0VEr aad b&él?e;ltél%sa@%ﬁsoﬂ.s al kyl
derl vatives by hydr ogenati on. Am des and sul fonam des are prepared from

bed
;Bgve an Wes 780%: A1 85 LBELYE%E Thd RSt ! hehggt hge%f]g%g%%%mege
derivati ves Psbf‘gt?fézyﬁieeééﬁﬁﬁ nkRave Sxom the litewasnrer sdeffermisingnes

prot eases, espéteriony ofyeféece Ppravinceseratiorsuch the tehimitor htawbhidh S0
cat hepsi ns Bo#nthé.enzymeThetivdtpiisonyhebiesd @f 1chp baneaghigss IT hazebeen

d f r I ng as
Crit eri on gaf ‘“gaigfgfd%“‘;g“ggfggjéé Sy e FER I cHERELE 19, R
enzynme act Ivity I1s in te err]) The amides | were measured in

this way for their inhibitory effect on calpain I, 10 calpain Il and
cat hepsi n B. Cathepsim&3868aB assay The i nhi bi ti on of cathepsin B was
determ ned by a nethod 15 anal ogous to that of S. Hasnain et al., J. Biol.

Chem , 1993, The fifibi3on46f Catfipslih Bfwak deteirhihes W'#He@ﬂo@r epar ed
from inki Bhapé &ildtm{féfleg %Qﬁﬁﬂﬁ rét Igns: 109
[err] M are 4t00 ee%f]aln 01;_l cs geﬁp g cat %{% from unman
liver d@ S0RAPTE B(P M Thjs
mxture 29 & %ﬁa G A1l CHBES ARG O0E o[ B9 15 b b W aes
and t hen prideq éfébtslsoHLlef statheps inyB atithgpsdn| Brfidm Glumd@ biwer
Z- Ar g- Ar g- pNiCalbidaney f @i lwiech tb0% A .inl500r gACHUffer)S RS aubeure a
m crotiteropliatpreiorddatad £xdoM [téinﬁéri@.{re?* 23"@}1&%‘% Gﬁhﬁlﬁﬂé‘sr ra]nﬁ thefl’ €
then det ermes@l z.féaw@l%helmmd% f' r?% PpLoEl a2 torgd e
The t stin t o) S
aroce“En' oo iy BT BT i sty Fildoca
dithiotreit hﬂrcf%‘ilaer Blate wigades pEr 195 %rlﬁgcﬂ h@?l%ﬂ@@éﬁ?é- The ICsos

are then determined from the max1mum gradients.

25
Calpain I and II assay

The testing of the inhibitory properties of calpain inhibitors
takes place in buffer with 50 mM tris-HCl, pH 7.5; 0.1 M NaCl;

30 1 mM dithiotreithol [sic]; 0.11 mM CaCl,, using the fluorogenic
calpain substrate Suc-Leu-Tyr-aAMC (25 mM dissolved in DMSO,
Bachem/Switzerland). Human p-calpain is isolated from
erythrocytes, and enzyme with a purity > 95%, assessed by
SDS-PAGE, Western blot analysis and N-terminal sequencing, is

35 obtained after more [sic) chromatographic steps (DEAE-Sepharose,
phenyl-Sepharose, Superdex 200 and blue Sepharose). The
fluorescence of the cleavage product 7—amino-4-methylcoumarih
(AMC) is followed in a Spex Fluorolog fluorimeter at Aex = 380 nm
and Aem = 460 nm. The cleavage of the substrate is linear in a

40 measurement range of 60 min., and the autocatalytic activity of
calpain is low, if the tests are carried out at temperatures of
12°C. The inhibitors and the calpain substrate are added to the
test mixture as DMSO solutions, and the final concentration of
DMSO ought not to exceed 2%.

45



cal pai n substra ?/4%90 Leu- Tyr- AMC (25 mM di ssol ved i n DVSO,

Bachem Swi t zerl and). Human [err]-calpain is isolated from eryt hrocytes,
and enzyne with a purity > 95% assessed by SDS- PAGE, Western bl ot

anal ysis and N-term nal sequencing, is 1} obtained after nore [ sic]

chr omat ogr apkn @ $eepsmidae,Sdphpt ozt substphbey(2RepMatdsal) Supktder 200
and bl ue Sepimilsef. udd¥lpainf (RojgAcFiRa0f ile. dscamjger@railied to a 1 ml.
7- am no- 4- Medpeed@UEBAL AN ning( BYEEet S T lcaWBdihIndtiiaR @y Ehé&& P Gf the

fI uori met rerte AlneSatcts matiboly foraﬂdon{ 95 E8Ma 90 Mlbn 1T 1 &RV 20C of
aut ocat al }5311 f/lhiﬁm 50 &9 ggﬁ? W°Pf Wgspésﬁgea?%degraf‘f’eah%ut
at tenperat L#fé’§-béﬂ=1°n ad clepyagenks bﬂ%ﬂﬁ‘%eénﬁqh% fathern4@upbiiy ate are
added to t heki vaflues anetdeterminél/BBing theorbayssiwalt bguitim foancentrati on

of DVSO otigléirsible t Dnieitieddn? % 45 0050/ 48968

10 [err]l git gt Ra E’“llo"i‘gf i 9?%% e L ¢ adtied 1o a 1
m cuve t'e co% é?%‘feyage or":'I'h A1t 8%i A rﬁat}? 5{%‘& %F% 'Vage of the
substrate is 1rrea§ﬁ?‘é'%l’9‘bFaFFoﬂFl%q"c’ohé’6“H“n. Then 10 [err]l of 5 inhibitor

(from50 to 100 [err]M solution in DMSO) are added and the I nhi bitiron of
cl eavage i s Teagsatedis aralxuflateldefraeid) wi=NnaAMC lidperationdkims, ai & .det er m ned
usi ng the clrags_'@'he;ahiﬁguat ion for reversible inhibition: Klerr] =
| (vierr]/ygerr])-1; V\/nere I = inhibitor concentration, 10 v[err] = initial
rate before&dlt —reatlog ate at

X

ion o
equi librium eStrag, a& h&ﬁ??ﬁ‘ﬂ%"é&@%%@ i( SA?I\WE’PE‘SEY on/tine, i.e.
hei ght / t i me.Phegyl subﬁmiaé%‘tqqt?é‘tﬂlz TRIpHYAH) SaRTREdR d&ieny Exgmplenfdpmy R0 1-
phenyl sul f oriphiddbiearr mare3than beiiy of ¢elpsin|I (@sadphed 13t an
I nhi bi ti on cdomenerbdtion TWFOI0HMe adnhithuls WhAe KOfed Bkadple ldmcentrgmi on of
1 [err]Mz2@nd thus the Klerr] for Exanple 1 is <1 [err]M 20 Calpain is

an intracel | galay%; eamnr&&%ﬁlf@la%y%%}egnﬁg&tﬂ 36 cal Srabs_alwfgugh

the cell ne pro el elng

ne_in rev.
br oken down "B E |$1n %REO f1"'ne membr ﬁ?n“i'rﬁ‘ﬁ tS'Ps for
exanpl e, E 6‘4“'&%3 Eﬁ}ﬁbtﬂrﬁte%s&%’s@ bEPke Rt PIE RYs céﬂiP?”bocﬁqf‘V !Sﬁﬂwn
accor di ngl y esipaionighibigers, suehfasmt for example,alE lfdughdt kmpeptdngood
cal pai n i 28idrddser eelThmembraakes 6851y pdarilg andpadovidlifglyeshablonlly0aCposs
nmenbranes. Hgret onPkal1e),ehltAbEgH Kby Ardegiets tdaapaihhendididdrk . Ofthe
cal pain aim is to find compounds better able to cross membranes. Human
- platelets are used to demonstrate the ability of calpain
inhibitors to cross membranes. _
30 Calpain-mediated breakdown of tyrosine kinase pp60src in
platelets

Tyrosine kinase pp60src is cleaved by calpain after activation of
platelets. This has been investigated in detail by Oda et al. in
35 J. Biol. Chem., 1993, 268, 12603-12608. This revealed that the
cleavage of pp60src can be prevented by calpeptin, a calpain
inhibitor. The cellular efficacy of our substances was tested
based on this publication. Fresh, citrated, human blood was
centrifuged at 200 g for 15 min. The platelet-rich plasma was
40 pooled and diluted 1:1 with platelet buffer (platelet buffer:
68 mM NaCl, 2.7 mM KC1l, 0.5 mM MgCl, X 6 Hy0, 0.24 mM NaH,PO; x
Hz0, 12 mM NaHCO;3;, 5.6 mM glucose, 1 mM EDTA, pH 7.4). After a
centrifugation step and washing step with platelet buffer, the
platelets were adjusted to 107 cells/ml. The human platelets were
45 isolated at RT.



i nhibitors t%oépogggﬁﬁnbranes. 30 Cal pai n-nedi at ed breakdown of tyrosine
ki nase pp60src in - platelets Tyr osi ne ki nase pp60src is cleaved by
cal pain after activation of pl atel ets. This has been investigated in
detail by Oda et al. in 35 J. Biol. Chel#, 1993, 268, 12603-12608. This
reveal ed thatnttle assayemmxmpzeof1pp$@sed:p%atebetpreWenﬂ@d)byenalpeptin a
cal pai n IpfedeateahelﬂeIx}arﬂle&seéén@aﬁsta&fmﬁyros Lmﬂhmeeﬁsmmlssmwed

pased on LN gy %& 'Qr'o o255, i | e P1abUiBLs WedBILhER act AER! g d
f h_pl I

o th bl at ol ot Biricipe grst ﬁ%arﬁe b s (RRES %%017 FiPka ”é‘fg i
B. verenhTN L ¥, FeMeY idugpdiat 13904 rpm, i'zdrﬁrr

Clerr Bhey
NNgHC[q er ]r] Eelsl[eﬂvlvglswaben up iyl EDS Asampley bpffenf (%1?3 aﬁampleehliff#lfgat i on
step and wasmrxgasn:ers-mlh Pindt @Epeh, b f e EGTARe 1 mM (DPT ,cl0e 5SMMEPMSEL| uSt ed
to 10[err] cgljg/il 1edpeptiripnoPLgyRL épéb&rtené}Sloec&lagceeoat afid 1% sDs).

14 In thepgs ﬁbé@&%”&&m'ﬁ%@&ﬁﬁa@ é‘tﬁ%} (%2 11 Qs ) %6 rc pnd its

bveo) ot 39] il (BF

vary oncentra V.

g isi g R TR g e
[err]Mi onoph%f? %%lg?eaﬂﬂlﬂ ©abRi% |antibody ??R,‘bba“tnrténcfﬁrs@ mn., 5
t he pl at el et éppEIety, oRBsypurchasedidedmaBid8)Feipahemikhliilem (Hapbht@X. was
taken up in TS SgﬂdmiaeybuﬁiﬂfodySBSsSdeﬁéaéwﬁxfs&hg a setibnd) ERPScolipled MM

T o g e Lt e, L ot vl
fract igona gdpréénaéadr% oge%g %lr;]g{n%p S{s{ggﬁoz;nd' its 10 52 k%a and 47 kDa

cl eavage products were identified by Wstern blottin The pol ycl onal
rabbit anti bBe§ ¢kaayaganef -eRAlsyecvas quadoiided) by %’&ﬂ'@ﬁﬂedﬂ##flﬁn“

Bi onol Fei nctemidclls ena¢tiivdted))(contrdhib: pro cdegvage ) Body inaspliete-c taad

usi ng a secoggicidiRteedpbedplatejets aséndxuly 2:BeebrésmnidsMasnbeosn FRO) .
gpep\éggts e28 91@5%4 e 1?telt\é"aﬁbs%gﬁﬁgf‘éjsoﬁﬂdrsbEéokeﬂéwbdfﬁzféﬂ@.ilgtlon ofﬂl%h(:’.b@&:{/g?gd
(control 1.V\%€) C gcglva e) E_inQ q-' %o?gé o C?LP r@ ?c?rtlm]i %%?Pg%ap‘r"g €ts
(control 2: corresponds to 100% 20 cl eavage) The ED[ err] corresponds to

t he concent r éivamase-ingneed srell da@twnmrcqrr#ecehtmw%f t he col or

reaction is reduced by 50% - Gutanate-induced cell death in cortical
neurones 285THdedsAswaBoafidd @UtOHds &% ¢HLICDQW. D. Muludul-geade Gedole aaA.
and Kriegstein A.R., “Glutamate neurotoxicity in cortical cell

culture”. J. Neurosci. 1989 [sic], 7, 357-368. The cortex halves
were dissected out of 15-day old mouse embryos and the single
cells were obtained enzymatically (trypsin). These cells (glia

30 and cortical neurones) are seeded out in 24-well plates. After
three days (laminin-coated plates) or seven days
(ornithine-coated plates), the mitosis treatment is carried out
with FDU (5-fluoro-2-deoxyuridines [sic]). 15 days after
preparation of the cells, cell death is induced by adding

35 glutamate (15 minutes). After removal of glutamate, the calpain
inhibitors are added. 24 hours later, the cell damage is
estimated by determining lactate dehydrogenase (LDH) in the cell
culture supernatant.

40 It is postulated that calpain is also involved in programmed cell
death (M.K.T. Squier et al., J. Cell. Physiol. 1994, 159,
229-237; T. Patel et al. Faseb Journal 1996, 590, 587-597). For
this reason, in another model, cell death was induced in a human
cell line with calcium in the presence of a calcium ionophore.

45 Calpain inhibitors must get inside the cell and inhibit calpain
there in order to prevent the induced cell death.



Kriegstein Aog5°/48P tamate neurotoxicity in cortical cell cul ture". J.
Neurosci. 1989 [sic], 7, 357-368. The cortex hal ves wer e di ssected out
of 15-day old nDuse enbryos and the single cells were obtained
enzymatically (trypsin). These cells (g ?a 30 and corti cal neurones) are
seeded out | Rataiwgimedingedscely death ipHBL akdyls (| amini n-coated pl ates)
or seven days (ornithine-coated plates), the mtosis treatnent is

carried out celw déathDdanSbé! ixtiued SROKNS KUk eelsi Line W12 H3VEaBdifif
preparation QB the r%%'staﬁc C& 't}%eikﬂobzﬂfé‘%%%'?y geieli lg?wg ptamte (15

m nut es ors’ are added.
24 hour)s I ?atef‘ﬁ eIJ'F1 'B?i e§ Pla 8% |7§(gtl£’d‘rﬁybﬁ£?’éer kESFaRthsr
dehydrogenasé s 9riod . khe cgg}ls wegg %mt&b&mﬂemabamrlowocm!cestratmns
post ul at ed t ffit inkuikidionsi snatlse) preseheedof 12 & pYr donephare land 5 det h

(MK T. Squiealetuml 0.08. mCebf XTIy Eedl . PAIIFerdlon Kit?2T,288ehdinddt el et
ﬁl) derasggl Jouéﬂﬂeﬁﬂgaas5g@de§|8% 388 ref@EJ.onC gﬁlgt'tﬁré eeé’ﬁ%% 5! Hf)ﬁ?.:ﬁh}hlﬁ{ne . he
presence o#’ ﬁ@i#ﬁl""ﬁ% an &t% @?& At e Al ?jo]¥ Wn:]? F51 I t he
cell and i nh?ﬁ??r alfeh rn@quﬁasp T't% IHFOTBAEL e 1II‘néE}C§EI'I' ceasy

deat h. Reader E 400. The optical density at]ighich dldi thencellls dveel |
death in NT2dted |is calcGdatedictxtdm the o icuhtredsi withedllgawickbit | i ne NT2

by cal ci um inhibittespincepseedfin’ kel ShQRRY and %ﬁé&ncele,&e%hoﬁ%éé/ wel |
were 5 phgted out in mcrotiter pI ates 20 hours before the test. After

this period, dvmth var,l ous_cqncentrations .
i nhi bitors |Ei%ﬁ o gée\rli\%&elg%‘# r%ft% Il\ﬁcfcd’ﬁo phofe® %{ﬁﬁe% °r¥lvpeur%];‘?%’r‘i?ﬁ1
0.05 m of ><31r5? s BF oPFYHMADK I](l fpurhanersi apdrlead venAhetey s
added to theOY%TéR?tqléﬁthPRtQﬁ carice et fettemirin thirecentank inexivouensystemas
determ ned ap@iNXi Thece§iddthmfr glhtsmate iare medigbediBic Faptiblist he

manuf act ueer réceptoisNBrweNof ithede SbdepiEsns areR@§d§§1f@@a 4QQ addSrLhidecal

density at whioh i bpbleeseldgonlaLe, as e b S Oaé%%o&m
e

controls wi tﬂnc%ﬁs\@s §u1t_hes|§ g@ [1ors Mgsa%ﬁﬁ’gﬁ ézgnog W be, 4

presence of
nunber of ne%l‘}1 GocaPT treptifionéhese, Wﬁog%ﬁaﬁaﬁ@ﬂléﬁﬁaf@és and | ead

to states oftherappatigcusetfom nenrodegenaratdyesdisoxdarscentchads ner vous
system 2p(Hi8)tinbrenesf elndreanfangdl Raskiisorase diedasd echdayorexi®ous 20

receptors. Timpailrmefi€s Cat e MyPokidl Cand:A%S| fik8Hemid) AL REYEACEesiony th the
speci fic agopiied Shods 3@@¥¥ffﬂaegkeéraﬁ%&dﬂgPénﬁegfiﬁﬁg; or else as
antiepileptics (cf. Arzneim. Forschung 1990, 40, 511-514; TIPS,
1990, 11, 334-338; Drugs of the Future 1989, 14, 1059-1071).
30
Protection from cerebral overexcitation by excitatory amino acids
(NMDA and AMPA antagonism in mice)

Intracerebral administration of excitatory amino acids (Eaa)

35 induces such drastic overexcitation that it leads to convulsions
and death of the animals (mice) within a short time. These 51gns
can be inhibited by systemic, e.g. intraperitoneal,
administration of centrally acting substances (EAA antagonists).
Since excessive activation of EAA receptors in the central

40 nervous system plays a significant part in the pathogenesis of
various neurological disorders, it is possible to infer from the
detected EAA antagonism in vivo that the substances may have
therapeutic uses for such CNS disorders. As a measure of the
efficacy of the substances, an EDsy was determined, at which 50%

45 of the animals are free of signs, owing to the previous i.p.



Ant agoni sts ?85%%28‘& ut amat e- nedi at ed effects can thus be enpl oyed for

treating these disorders, in particular for t herapeutic use for.

neur odegenerative di sorders such as ZSEfémtl ngton's chorea and Parkinson's
di sease, neurotoxic I mpai rments aft hypoxi a, anoxia, ischem a and
after | esi ongdministratinnsef dzimrtesngsma@nog,r bremeans faanfixed dasec ofs
anti epi | epti est{exf NMBRAZ 0ei ANPZEOr schung 1990, 40, 511-514; TIPS, 1990,
11, 334-338; Drugs of the Future 1989, 14, 1059- 1071) 30 Protection
from cerebr aly, Ou&l Exals Egta %E {[aggé ylrﬁlglbg_g a5i g6 cyst +ehYDA and AVPA
ant agoni s g nj ce). c re g( %?t o) oft excl ta%or%/ im no
2e ao (Eanp 98T ivRRives L6 diike FelepEs (FREHEP 9

convul si ons and GAR FBRENLBUTS *@nFﬁﬁT%ﬂ( rﬁ’é@?sﬁﬁtﬁﬁp%%@r Vith @R These
si gns canebevated hbictévity of sadpain enzymesnorapathepsicalenzymes. The
adm ni strati phesdntc@migas| ¥ e iatg¢osdDag BN GRS usBA LAt RGN St S) . Si nce
Sf;;gS;Vg aﬁhéﬂ?édéﬂén@ia@f@e rﬁ“s%&hta!i.-?, %&&fﬁngeaﬁéf ﬂ%ﬂéﬁ{lﬁouﬁr% gg"l

i Sor der 528 proelnelilh piplindl W88 R, ! ) ngﬁéﬁ%%a@ BHYE s

vivo that t hgl§ 5‘8? AR -infarpet Fﬂf&ﬁr’l shlzhejmer gnd se,

di sorders. ABuBtiRgtOR’s 61-5?‘#? andeepitepsiast anfe ?S%Ib@%‘bﬁé-@@,l 9 ' was
determ ned, damage co $8eo Héamf dftteracandlac dsehbmba aid slagnage duwengp t 0 t he
previous i.preperfusion after vascular occlusions, damageGo thadRidhe&gd ation

of the tegs sHASL aRman ?¥cﬁ‘§ﬁ’{§ %ﬁcei‘ef:éferﬂasqﬁ%ed%age %{é&%&aNNDA or AMPA.

The benzam d deri \f‘at | Veéam are _i.nhibi Lvatives [ sic]

li ke cal pal n stro ﬁesan %ﬁ% arisin I:ﬁ)dm:l_g p%Xilgeraethnh %I’ Bmooth

ST N can e used to

control di se’a‘é%%l%é%e&&?at EOFRATY YASOSPFNAsoCETSRER] W3 S@FSEér PSR RRACHFes
or cat hepsi noérthaneyesthrestennsdsenf bthe delpod vaasels iftiergrpgberlasdy-t o
treat neuLodadHtdoal | vike dimsiclesde [Smay che nisefudf ferthes cdhemoahetapyief 10

subar achneodthfsEy rdhadmet adkhsils QhéreaﬂchﬂwlﬂonEQSQEI@ idMi@easesi HOIHCH
such as mul tigi {ié{a@edd‘im?&i&h?‘ _3heLyBl ' s asen £ 'i%&‘&hﬂﬁ&ﬁibr%e and

di sease ande 5|e In addition, to treat magetot art
after cardi aﬁ Sﬁﬁd%%srfage due to reperfusion after vascul ar

occl usi ons, damage to the kidneys 15 after renal ischem a, skeletal nuscle
damage, rruscmharpharn@ystltwﬂ @epaawag@n%lracsﬁmglmrmxgihqorlmren'exm| on of
snoot h 28usohpEr iz las thepapnariyaldgos et veC anotmal of/ ahes pempsyndsatradiact s

of the eyes, aa@_-st;mps;bsc@ﬁvéAﬁd@JaQOEham\&leanean@{mary aGb¥tanced.n
addition, the,anddagel ifBYededisetdh bE SR TR KL 448 concentrations
for local external use, for example in dusting powders, ointments
or sprays. As a rule, the active ingredients are present in an
30 amount of from 0.001 to 1% by weight, preferably 0.001 to 0.1% by
weight.

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

The pharmaceutical preparations according to the invention

40 comprise, apart from the active ingredient, the customary
excipients and diluents appropriate for the required mode of
administration. For local external use it is possible to use
pharmaceutical ancillary substances such as ethanol, isopropanol,
ethoxylated castor oil, ethoxylated hydrogenated castor oil,

45 polyacrylic acid, polyethylene glycol, polyethylene glyco [sic]
stearate, ethoxylated fatty alcohols, liquid paraffin, petrolatum



20 tunors angor?es’t/gsstgasssls thereof and for treating diseases in which an
el evated interleukin-1 | evel occurs, such as inflammtions and rheumatic
di sorders. The pharnaceuti cal prepar ations according to the invention
25 conprise a therapeutically effective 1dount of the conpounds | in

addition to @Gﬁvﬁﬂ? ofati. Suitable exeoplesntor | internabsusecaxe lactdhe, act i ve

i ngredi ents @Eaoppieps exlyioli, nethanalsualtatohy etd Yatandnpolyvimfipyeealidone. -
external use, for exanple in dusting powders, ointnents or sprays. As a

rule, the aC&kVQg'SEE %ﬁg %rfbfnﬁﬁﬁggglhgnfgl ‘%n@%guﬂépéthESR”‘Q 001 to

1% by wei g 1Seer ia use,
t he prepara |o%¥§%€%&‘ rﬁf‘?’?ﬁ?’% e}'naglfinéP’éY i‘é’drﬁ?‘ ¥epeyo 100 ng are
gi ven per SEVBETMREAVIRG pAdEtivess; sprbiliAsrs  TREubsEbians @od may be
adm ni ster ed huhreﬁ@n'@f tepbe preskrdss each day, depending on the nature and
severity of the di sorders. The pharnmaceutical preparations according

to the inveniphensdPs it #RicRPd pre8Bht hfnaiﬁ{é Y:%eFﬁséﬁBxﬁ% 8&!9?%1

cust omary c ropri e requi

adni ni st1 a0 ;ﬁ bt e "‘?q“gier £, 08 PRE Slrheaben fadd 48 proatiing

phar maceuti c aﬁla?lfri‘ tdGRst RIRRAT ALIORS n 2% HaFdrol ?%’cﬁﬁ]&ﬁaﬁSFePtable

et hoxyl ated @&St S?mRﬁ*’rlblét Wokb | the Rovjue obrgradientadnoradi lcases Bbéyacrylic
aci d, pol yet Phremacejiticall, ppepaxrtipnenergl pumiycsidclin a cdmanttienal way,
ethoxylated ffart gxahpleh GySmikiggli thepatdivé NingiRidieh8t Wikh other [sic)

17 and mpehstaharySdxcaplienexamd @31hepes Nternal use are lactose,
propyl ene glycol, ethanol, starch, taic and pol yvinyl pyrrolidone. It is

al so possi bl (A for. anti oxi dan s such as tocopherol and, 5 butylated

hydr oxyani sol B¢ BRAFIAGRVEIFRY PRARATRTEORS be agministeyes 3pj wgrious
addi tives, sWakPliLQK £XaRLeseraldys Bagenteraldsi,canch am inérpvesewsly by
The substancésfuhiarh Fubcptesenisly; tihergpenitioneadlyi andiddpicanid trud,he
active i n@oegbesiblaptesbatatbaisingestdbbskd N i@ di6h e solutthsns for

phar maceut i cahRE £l Qﬂﬁec@:[cﬁx t %EEQE 0% cht8¢C sa c?‘eﬁms Nfht sons
ar frecett 1 cdl

conpati bl e wit b, § g,tde g éﬁlgr% I n each case. 1
preparations are uce Ih a ent i onal way, for exarrpl e by m xing
the active ingredient with other [sic] 15 custonmary excipients and
diluents.  Examples
25
Example 1

3(2-Naphthylsulfonamido)-N(3(S)-4-phenyl-1-
phenylsulfonamidobutan-2-on-3-yl)benzamide [sic]
30

- e

a) O-tert-Butyl N(l-nitro-4-phenylbutan-2-ol-3-yl)carbamate
40 [sic]

31.8 g (0.52 mol) of nitromethane and 12.5 ml of diethylamine
were dissolved in 125 ml of ethanol. Then 43.3 g (0.17 mol)
- of O-tert-butyl N(2(S)-3-phenylpropion-l-al-3-yl)carbamate
45 [sic] (A.W. Konradi et al., J. Am. Chem. Soc. 1994,
1316~1323) were added in portions. The reaction mixture was
then stirred at room temperature for 16 h. The mixture was



The phar rracet?tqsgglupgrsespar ations can be adm nistered in various ways, for

exanpl e orally, parenterally, such as intravenously by I nfusi on,

subcut aneously, intraperitoneally and tgpically. Thus, 20 possible
presentations are tablets, emulsions, s&Butions for i nfusion and

i nfection, past e§ubgegm¢mhrinrs cogeestra#@am vacuo orthe resigdue iwap Meizetand
sprays. ExanineetRyl acebatephnd lwashed successively with 5% strength

3(2- Naphthy|5U|fQﬁﬁabdg)ciﬁfﬂéshcﬂdQ@ﬁ&“ﬂ tous sodium blcarbonate solutions.

henyl sul f onam d ) [
I[Oerr?/ a) fé ’td)ﬂa Qggzdz@e%ef %n&}rbu ke llé yﬁ CAr banat e
40 [sid resulging éd- % Jof nF e and 12.5 m of

di et hyl am ne wer e dlssolved in 125 mM of ethanol. Then 43.3 g (0.17
nmol ) &) OM(E(R, HLt3/S )NL2ABheBLphdrphpnphurant-2abl 33 yy ) cd-kamate 45
[sic] (A W Konr aityktarbamaté. abgtatdgmicFoc. 1994, 1316-1323) were
added in portions. The reaction m xture was then stirred at room

t enper at uryg for .

18er J'?ubsequ n?l %ﬁ&nc@eﬁ%ﬂgt °¥\a"‘snr}:ef§lg%atﬁ'hlea r"'e‘z"srledu%ssol"e"di l§’o|7\5/%c1ml
in ethyl acetate % ° HEEBZ‘E‘?W”S?]W(%IB%%"(W éﬁg?ﬁ addition, Qe s
citric acid and ﬁﬁuEéh%a@Rﬂﬂ/@ﬁFbP%aﬁ%ﬁﬁﬁ&@e(§6Du%ﬂdni? of glagialopgehic
phase was dri ed arddeoredutedawéthimydrogen. The mixtnereuivhsnthem Hltérgd( 95%

of the product. and ¥he filtrate was concentrated in vacuo. The residue was

N(2(R S)- JsS) - 1- %EEQEé&”Gf%hPQ@H¥£buWKH}éaggh §h¥|%féah5%r fystallize out as
but yl car banat e agg%g%ge sic] 10 0 nternedi ate la

wer e di ssol ved

¢) O(tert-Butyl) N(2(R,S)-3(S)-1-phenylsulfonamido-4-

phenylbutan-2-0l-3~yl)carbamate [sic]

20
2.5 g (7.3 mmol) of intermediate 1lb were dissolved in 25 ml
of pyridine. Then, at 0°C, 1.36 g (7.7 mmol) of
benzenesulfonyl chloride, dissolved in 5 ml of anhydrous
tetrahydrofuran, were rapidly added dropwise. The reaction

25 mixture was then stirred at room temperature for 16 h. The
reaction mixture was concentrated in vacuo, and the resulting
residue was treated with water, whereupon the product slowly
crystallized out. 2.6 g (89%) of the product were obtained.

30 d) N(2(R,S)=-3(S)-3-Amino-4-phenylbutan-2-o0l-l-yl)benzene-
sulfonamide [sic]

2.2 g (5.1 mmol) of intermediate lc were dissolved in 50 ml
of methylene chloride, and 50 ml of saturated ethereal

35 hydrogen chloride solution were added. The mixture was
stirred at room temperature for 1 h. The reaction mixture was
then concentrated in vacuo, and the resulting residue was
treated with ether, whereupon the product slowly separated
out as hydrochloride. Yield 1.8 g (97%).

40

e) Ethyl 3(2-naphthylsulfonamido)benzoate

34.3 g (0.15 mol) of 2-naphthalenesulfonyl chloride,

dissolved in 250 ml of tetrahydrofuran, were added dropwise
45 to 25 g (0.15 mol) of ethyl 3-aminobenzoate and 63 ml

(0.45 mol) of triethylamine in 400 ml of tetrahydrofuran at

0°C. The mixture was then heated to reflux for 1 h. The



of tetrahydropa%%?rgrg?hanol (2/1) and, after addition of 58 g of
pal | adi um barium sulfate (5% and 10 ml of gl acial acetic aci d,
reduced with hydrogen. The m xture was then filtered and the
filtrate was concentrated in vacuo. Thet?esidue was 15 treated with

et‘her, wher euponorganis gedyentryas alemoved dytvagno, and thg aresidue was()
Q(tert-Butyl ) N( g&ft i3 iohed) bétpdam \dthyllf acetatth-ahd water. The ethyl
phenyl but an- 2- ol adetdted PHasEBYEs [Etiddd d8d concentda®el {r. vaditRl 50§

internmediate Ib W‘?*’d of%h&eﬂrééhc?tsw@}e obtai pyridi ne. Then, at

Oferr]C, 136 g benzenesul fonyl chlori de, d| ssolved in
5m of anﬁydrous tetrah drofuran, were rapidly added dropw se. The
reaction 25 ) ?d?(‘t”lﬁlﬁ‘t\hé{é-stlﬁéﬁm@%qor)éﬂnﬁ?l?cﬁf’n‘aqpenperature for 16 h. The
reaction m xture was concentrated in vacuo, and the resulting

resi due was treabsdgwWad.15wabey, ofhiditeumediste T aduet disevived in 400 ml
crystal l'ized out of 2 & hHyd@¥Fufin | dPueBURT JETaM %Bh%xﬂ%droigdé)

NC2(R 9)-365) -3 gmii gm@ey BB 1heOh N1 R €08: e o conil fgnar de

[ sic] WeT, e ssol rm 50 m

of methylene chl 6r °§5 ?H'c di° §Pﬁr‘&?%dr"é‘f‘?(§rdeéf‘ ‘3"5"“' dr ogen
chlori de sol uti oReR@iningl@ageoys ohase: WRe shirred intosdilyte) hydrpghieric
tenperature for acid. e resultimg mrecipétaks was dissoheed cdone¢hyilated in
vacuo, and the rgsétdtd)dwashbdupitwater, dridéfanddcohéénetdi®id inheasupon

the produgs sl O\Mrue SRR Has then t%fataa WYl q@%&&&éﬂé ch\icﬁjnﬂel §7 B g

(979 . 40 0 do z0a 4.3 ¢
(0.15 nol) of 2 ﬁggpﬁlhaﬂ;enesgggony OI‘Q‘IJ seq&erﬁﬁ éggls% fSed |n 250 M of
tetrahydrofuran, were added dropw se 45 to 25 g go 15 nol) of ethyl

3- am nobenzofl e ahe-Naphihylsulfongngideg -MbRJRoF) 13 (iSat-Ayphenyie-in 400 nl of

t et rahydr of ur an phenylsulfofpmiddiiitan@-nilx3+y k) beazambde p=iadled to refl ux
for 1 h. TJBoe 19 organi c

sol vent was renmbyeg;in (Vzaezuamofpdoé Q%t@@a%éy&msf and 0.3 tat, boﬂggldrlof

e vean syl a6l 40 engggnmh-le Weﬁo%% ofrefif A 38 FEpidiati nea

5 f) 3(2- Napﬂ%’ﬁ%z‘f@t}i ﬁ&ﬂréﬁi‘ e er solution of 0.
7 mmol) of intermediate 1d and 0.94 g (9.3 mmol) of

25 trlethylamlne in 5 ml of anhydrous dimethyl sulfoxide was
prepared and added to the first solution. 0.56 g (2.9 mmol)
of N’-(3-dimethylaminopropyl)-N-ethylcarbodiimide
hydrochloride was then given added [sic], and the mixture was
stirred at room temperature for 16 h. The reaction mixture

30 was then mixed with about 100 ml of an aqueous sodium
chloride/sodium bicarbonate solution, whereupon the product
was noticeable.

Yield: 0.54 g (88%).

35 h) 3(2-Naphthylsulfonamido)-N(3(S)-4-phenyl-1-
phenylsulfonamidobutan-2-on-3-yl)benzamide [sic]

0.2 g (0.32 mmol) of intermediate 1g and 0.16 g (1.6 mmol) of
triethylamine were dissolved in 5 ml of anhydrous dimethyl
40 sulfoxide. Then, at room temperature, 0.2 g (1.3 mmol) of
pyridine/sulfur trioxide complex was added and the mixture
was stirred for 16 h. The reaction mixture was poured into
50 ml of an aqueous sodium chloride/sodium bicarbonate
solution, whereupon the product separated out. Yield 0.16 g
a5 (80%).



55 g (0.15 mgp?o&#%ggeérnedlate 7a were dissolved in 400 m of

t et rahydrof uran, and 400 m of 4M sodi um hydroxi de 10 sol ution were
added. The m xture was stirred at 60[err]C for 1.5 h. The organic
sol vent was renoved in vacuo. The 2 remai ni ng aqueous phase was
stirred into dil dBeNNR/ diDgePHSP)c & = 2.8 GkH)I. 3Tﬂe(1%)sul3-|&1g1§bec4{ﬂt(eliHG,was
di ssolved in ethyl.é (1H), 7a0eBake(21mshed4vy L) weg. @ (18] i &ad axod 6
concentrated in \agyad) The residue was then treated with nethylene
chloride. 37.3 g 75@6 of the product were subsequently obt ai ned.

g) 3(2-Na 2¥H ﬂlfonanldo) N(2(R, S)-3(S)-4-phenyl -

phenyl sul f BHRit&n- 2- ol - 3-yl ) benzami de [sic] 20 0.87 g (2.7
mol ) of internmediate 1f and 0.36 g (2.7 mol) of

1- hydr oxybenN¢ 8« & pzbiRhenyil e 1 eplargthsad fonabiddbuifanad kpols el ) -2 (E-2 ( 44+ net hyl

sul f oxi de. Thepiaylwilehespl yberdaniide0{85cp (2.7 mol ) of
internmediate 1d and 0.94 g (9.3 mmol) of 25 triethylamne in 5 m of
anhydr ous gj net hyl sul f oxi de was prepared and added to the first
solution. U.56 g (2.9 mmol) of

- (3-di nmet hyl am nopr opyl ) - N- et hyl car hesd nide hydr ochl ori de was
then given added [sic], and the nlxt stirred at room
tenperature for 16 h. The reac nlxiurﬁ' was then m xed with about
100 m of an aqueous sodi um chl ori de/ sodi um bi car bonate sol uti on,
wher eupon qtghe product was n eabl e. Yield: 0.54 g (88%.

35 h) 3(2-Napht hyl sul f onam do) - N( 3k3)- 4- phenyl -

phenyl sul f onam dobut an- 2- on- 3-yl ) benzam de [ si c] 0.2 g (0.32 nmol) -
of internediate 1g and 0.16 g (1.6 mmol) of triethylam ne were

di ssol ved i naj nEtbhyl ahBr-dr(dupydidel nil-etbenyl)bardoatede. Then, at room
tenperature, 0.2 g (1.3 mmol) of pyridine/sul fur trioxide conplex

was added znd t hgomgXior= mol) of V&l bLbedmbiinztatl, IbeyrQASbl AB1 &t ure
was poured into 4 -vin Lﬁiﬂ: Fingf afiﬁ' 'P.‘g"ﬂ'ﬂoxﬁ §9qﬁd&i o Q;.‘!I. ingd ver?d
b carbonate  gagdbiita dh votur bl R AL i 1B

0. 16 45
[ err] EL NMR ( D[ er PP bkmmtl[lér ppetateg O-Pf) g of 1txiygrtodyd)phagphinepapd H)
4.6 (1H), 7.0-8.2 p2i¢§ wagesr werp adiRl @!;ﬂi) theidnitduge was reflmxeddfoppm
25 3 h. The reaction mixture was then poured into ice-water and
extracted with ethyl acetate. The organic phase was dried and
concentrated in vacuo. The residue was recrystallized
[lacuna] cyclohexane/petroleum ether, resulting in 45.3 g

(83%) of the product.

30
b) 2(E-2(4-Pyridyl)-l-ethenyl)benzoic acid

45 g (0.18 mol) of intermediate 2a were dissolved in 200 ml
of tetrahydrofuran and, after 400 ml of 4M sodium hydroxide

35 solution had been added, the mixture was refluxed for 4 h.
After cooling, the mixture was diluted with 600 ml of water
and neutralized with acetic acid, whereupon the product
crystallized out. Yield 38.2 g (95%).

40 c) N(2(R,S)-3(S)-4-Phenyl-l-phenylsulfonamidobutan-2-0l-3-yl)-
2(E-2(4-pyridyl)-l-ethenyl)benzamide [sic]

0.75 g (2.1 mmol) of intermediates [sic] 1d and 0.47 g
(2.1 mmol) of intermediate 2b were reacted in analogy to
45 method 1g, resulting in 0.97 g (87%) of the product.
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5 Exanmple 2

N(3(S) - 4- Phenyl - 1- phenyl sul f onami dobut an- 2-on- 3-yl ) - 2( E- 2( 4-
pyridyl)-1-ethenyl)benzam de [sic] 10 [err]
a) Ethyl 2(E-2(4-pyridyl)-1-ethenyl)beboate 20 50 g (0.22 nol) of

ethyl 2-br onBben¥bat®) -438hgnyd-Pphesiylsvlfonamidobatannd+ay+i-gilie and 75 m
(0.54 nol) of tr2ex+R(4xpynrédyk)€l-ethenylybernzaimieid i[8idp0 m of .
di met hyl f ormam de. Then 0. 36 g of pal | adiunm(l1) acetate, 0.96 g of

tri(o-tolyl)phosghyng %@diﬁtexﬂg‘edi]aég 281 ¥8l e&xi\ﬁqrzgdaﬂ?eﬂxaﬁp%%gﬁ gg IIH% E)olg €

s refluxegd for. 25 N, rreaction_m xture was then
}N?e- wat er 2nd 1E, respl ég?eﬁnﬁqtﬁ & RS tBR BZ%CtThe or gani ¢ phase was
dried and concentrated in vacuo. The residue was recrystallized
[l acuna] cycl ohel&m@RpéPsoMEMNzedher?. & ddil)t i Bgli (LH5. 3.9 (1H), 4.083u) pf
the product. 30 4.8 b)1H)3( & @48 Pyqlsyl,) 8 16 e{Imnuhibe g of 1 )2 gps. 45 g
(0.18 nmol) of internediate 2a w?ﬂre ?i Zﬁ/lol vgq | nhzgo i de a5 ofsOI i
t et rahydr Qju d, after 400 o] sodi um hydr oxi de
had begn ggd%’g%}“@h%e:im xture was refluxed for 4 h. After cooling, the
m xture was diluted wwth 600 Ml of water and neutralized with acetic

acid, wher eudbh($)ird -Hetharesulfonamideyétphianylbytamt2-on-8-y1382 (B (4959 .
40 c) N 2( PWidy13)14ethenyd Yobnghmige si8ifcananmi dobut an- 2-ol - 3-yl ) -

2(E-2(4-pyridyl)-1-ethenyl)benzam de [si 0.75 g (2.1 nmol) of
i nternmedi gges [sic] 1d and 0.47 g .1 mml) of internediate 2b were
reacted in anal ogy to 45 nmet hod 19, sulting in 0.97 g (87% of the
pr oduct .
CONH NHSO,CH,
o]
I
20 [
A N

a) O(tert-Butyl) N(2(R,S)-3(S)~-l-methanesulfonamido-4-
phenylbutan-2-o0l-3-yl)carbamate [sic]
25
2.5 g (7.3 mmol) of intermediate 1lb were dissolved in 25 ml
of pyridine. Then, at 0°C, 0.88 g (7.7 mmol) of
methanesulfonyl chloride, dissolved in 5 ml of anhydrous
tetrahydrofuran, was rapidly added dropwise. The reaction
30 mixture was then stirred at room temperature for 16 h. The
reaction mixture was concentrated in vacuo, and the resulting
residue was partitioned between water and ethyl acetate. The
ethyl acetate phase was then dried and concentrated in vacuo,
leaving 2.2 g (82%) of the product.
35
b) N(2(R,S)-3(S)-3~Amino-4-phenylbutan-2-0l-1l-yl)methane-
sulfonamide [sic]

1.85 g (5.1 mmol) of intermediate 3a were dissolved in 50 ml
40 of methylene chloride, and 50 ml of saturated ethereal
hydrogen chloride solution were added. The mixture was
stirred at room temperature for 1 h. The reaction mixture was
then concentrated in vacuo, and the resulting residue was
treated with eher [sic], whereupon the product slowly
45 separated out as hydrochloride. Yield 1.5 g (97%).



21 d)  N(3( 3°°5°/4qﬂ1enyl 1- phenyl sul f onam dobut an- 2-on- 3-yl ) -
2(E-2(4-pyridyl)-1-ethenyl)benzam de [sic] 0.87 g of internedi ate
2c were oxidized in analogy to nethod 5 1lh, resulting in 0.78 g of the
pr oduct . [err] H NWR (D[err]-DI\/S@z: [err] = 2.8 (1H), 3.1 (1H), 3.9
(1H), 4.1 (1K), N(2(R, S)U,-%(5()H-I)-Meth@nﬁuzlf(@am}dO%-@l(ﬂmif)lbahdnez-gﬂ(-BHylmpm
10 Exanple 3 2(E-2(4-pyridyl)-l-ethenyl)benzamide [sic]

N(3(S) - 1- Met hanesul f onam do- 4- phenyl but an- 2-on- 3-yl ) - 2( E- 2( 4-

dyl)-1-eth b
2)6“ yl)- a)e en)grzs Eugfﬂiﬂ R8§n gg glatFﬁ F'Is'lc f3c1))n§ﬁ1dd° 46_ g [err]

pheny! but arP 2- oI werereg ﬂ?ﬁ)]rﬁgyofw
intermediate |Ib °G| %%olliﬁtsd‘]{thnESl?ﬂo 62 g (6%%) enerodegth, at
Oferr]C, 0.88 g (7.7 mmol) of met hanesul f onyl chI oride, dissolved in

5 m of anhydous(3(s)-1-Netihanegdl fbndmitio-4apheaplslivanradded-siippu se. The
reaction 30 P ELYY 8- PPSidy1§01SELRERA )PenkafTad efignat ure for 16 h. The
reaction njgture was concentrat ed 1 n vacuo, and the resultl ng
resi due was partigtioned_between water_and et h;; acetate. The et hyl
acetate phase was ‘Ch8nCHrHEFIRGLEER AN MeTCAx I 1200 dﬁ‘ analogy q#@thgd2. 2

g (82% of the prl(yduggsulglg.ng J.g) 0.35 g of the product.
N(2(R S) - 3('S) - 3- Am no- 4- phenyl but an- 2- ol - 1- yl ) net hane- sul f onam de
[ sic] 1. 85-gMK 5¢0s-bMBb) : & < nteLyesli @dm ,33. 16584 dixggl ved in 50 ni
40 of fet hyl an @hhou E, 4390 b9y M7 ql_gSgt k‘i?é)ed sefsh?bﬁ?'anc%. |
hydr ogen chl ori d (Eﬁ}]%b#:ere added. The m xture was stirred at

e

room t enper at ur e for reaction mxture was t hen concentr at ed
in vacuo, and the resulting residue was treated with eher [sic],
wher eupon t h&¥gmBdact slowly 45 separated out as hydrochloride. Yield
1.5 g (97%.

20 N(3(S)-1-Methanesulfonamido-4-phenylbutan-2-on-3-yl)-3(2-
naphthylsulfonamido)benzamide [sic]

i S"*"@“"*L? e

a) N(2(R,S)-3(S)-1l-Methanesulfonamido-4-phenylbutan-2-0l-3-yl)-
30 2 (2-naphthylsulfonamido)benzamide [sic]

0.8 [lacuna] (2.0 mmol) of intermediates [sic] 3b and 0.86 g
(2.1 mmol) of intermediate 1f were reacted in analogy to
method 1g, resulting in 1.2 g (81%) of the product.
35
d) [sic] N(3(S)-1-Methanesulfonamido-4-phenylbutan-2-on-3-yl)-
2(2-na?hthylsulfonamido)benzamide [sic] '

1.1 g of intermediate 4a were oxidized in analogy to method
40 1h, resulting in 0.73 g of the product.

lH-NMR (Dg-DMSO): & = 2.8-3.0 (3H), 3.1-3.3 (2H),
3.9-4.2 (2H), 4.8 (1H), 7.0-8.2 (17H), 8.4 (1H), 8.8 (1H) and
10.8 (broad) ppm.

45



22 c) N 9?§°§5‘8§f§) - 1- Met hanesul f onam do- 4- phenyl but an- 2-ol - 3-yl ) -
2(E-2(4-pyridyl)-1-ethenyl)benzam de [sic] .6 g (2.0 mol ) of
intermediates [sic] 3b and 0.46 g 5 (2.1 nmol) of i nternmedi ate 2b were
reacted in analogy to met hod 1g, 3esu|t|ng in 0.62 g (65% of the

pr oduct . EgampX 3( S) - 1- Met hanesul f onamni do- 4- phenyl but an- 2-on- 3-yl ) -
2(E-2(4-pyridyl)-1-ethenyl)benzam de [sic] 10 0.5 g of internedi ate

3?()‘(’;’52? oxi dh(:?(%fﬁ-@@ﬁ&&gi/déil%%%ﬂbutan)-2—13?1]-31'- 2}11'“3)“8 '(gng 32 g gf 4'[ he
(20 15 ‘i“l"“gi‘ E%Wﬁ%“%% 5 €i3H), 8.5 (2H and 9.0
(1H) ppm Exanple 4 20

N(3(S) - 1- Met hanesul f onam do- 4- phenyl but an 2- -yl)-3(2-

napht hyl sul f onam do) benzam de [SI C [err]
a) N(2(R S)-3(S)-1-Meth E°'?5‘h | b'?i*t"%ﬁ@l 3-yl)- 30
2( 2- napht hyl sul f onam do) de [ 0.8 [lacuna] (2.0 mmol) of

i nt er medi 3pes [ sic] 3b and O. 86 g (2.1 nmol ) of intermediate 1f were

reacted i anal o % resultlng in 1,2 g (81% _of the
product. 35 a) (¢ Y gﬁqﬂButyl) N(Z(R S)- (S)- -benzam1doam1do—4—phenylbutan-

N(3(S)-1- Met hane%t@hﬁrafrh)éérhamwstwﬂan 2-on-3-yl)-

2(2- napht hyl sul f onam do) benzani de [si c] 1.1 g of internediate 4a

werg oxi di zed inz Esladﬂqqy 3t mms wlﬁ%%gdﬂ[me r&s%&ecgl@mgbﬂrgea%a @% r%lhg

product. i3s o fﬂt 1 };& :

(ZH) 8  (broad) pprﬁ’hfégl dlssol in m118o ‘L%ﬂzblfé é?e Ydli%)f}éf 1H) and
were rapldly added dropw1se. The reaction mixture was then

stirred at room temperature for 16 h. The reaction mixture
was diluted to 10 times the volume with an aqueous sodium

20 bicarbonate solution, whereupon the product crystallized out.
1.3 g (46%) of the product were obtained.

b) N(2(R,S)-3(S)-3-Amino-4-phenylbutan-2-ol-l1-yl)benzamide [sic]

25 1.2 g (3.0 mmol) of intermediate 5a were dissolved in 50 ml
of methylene chloride, and 20 ml of saturated ethereal
hydrogen chloride solution were added. The mixture was
stirred at room temperature for 1 h. The reaction mixture was
then concentrated in vacuo, and the resulting residue was

30 treated with eher [sic], whereupon the product slowly
separated out as hydrochloride. Yield 1.0 g (99%).

c) N(3(S)-l-Benzamido-4-phenylbutan-2-on-3-yl)-2(2-
naphthylsulfonamido)benzamide [sic]
35
0.52 [lacuna] (2.0 mmol) of intermediates [sic] 5b and 0.53 g
(1.6 mmol) of intermediate 1f were reacted in analogy to
method 1lg, resulting in 0.89 g (92%) of the product.

40 d) N(3(S)-l-Benzamido-4-phenylbutan-2-on-3-yl)-2(2-
naphthylsulfonamido)benzamide [sic]

0.78 g of intermediate 5c were oxidized in analogy to method

1h, resulting in 0.72 g of the product.
45 '
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N(3(S) -1 -Benzam do- 4- phenyl but an) - 2- on- 3-yl ) -
(2- napht hyl sul f onam do) benzam de [ si c]

[err] 10 a) Q(tert-Butyl)

N(2(R, S) - 3(S) - 1- B&+MRri(DeaPHSM)-24 Sphedy8 biHin- 3.3 (1H) ,246B- 32§) ) chwhdidH) e

[ sic] 2.%9.0-4.3 3206y, ) 80f (1H)candadsar<s o (2a)eppmssol ved in 25 ni.
15 of pyridine Then, at Oferr]C 1.1 g (7.7 nmmol) of benzoyl

chl ori de, g %Jn% d¢n 5 m of anhydrous tetrahydrofuran, wer e
rapi dl y adde pw se. The reaction m xture was then stirred at
roomtenperature for 16 h. The reaction m xture was diluted to 10
ti mes the voN(#ES) w4 Fherydnlchanzagddprhntam-2-on-Brgd} bdifated 4sevaidvh) -

wher eupon thé—pthsh;dl)benyanadléltmct]out 1.3 g (46% of the product

wer e obt ai ned.

N(2(R, S)-3(S)-3-Am no 4- phenyl but an- 2- -yl )benzam de [sic] 25 1.2 ¢
(3.0 nmol ), ,of internediate 5a were difksolved in 50 m of nethyl ene

chloride, "7and 20 m of saturaigd ek NHCO hydr ogen chl ori de sol ution
were added. The m xture was stiPred at m tenperature for 1 h. The

oncentrated in vacuo, and the resulting
resi due was 30 treated with eRgr]sic], whereupon the product slowy
separated out as hydrochl oride. Yi 1.0 g (99%. c)

N(3(S) - 1- Bgnzam do- 4- phenyl but an- 2-on- 3-yl)

napht hyl sul f onam do) benzam de [si c] 35 0 52 [lacuna] (2.0 mmol) of

i nt er medi at es [S|c; of internediate 1f were
reacted in afal 099 f%!s)‘3(s) ﬁ’e‘fmlrd'bﬁﬁéﬁﬂ"cq%tﬁﬁ 8-8o-3r¥v2d29 of the
product. 40 d) 2KN¢-RQ@-pyrdyihm wrhenyhehontanide 2sdal 3-yl) - 2( 2-

reacti on m xture was t

20 0.4 [lacuna] (1.25 mmol) of intermediates [sic] 5b and 0.28 g
(1.25 mmol) of intermediate 2b were reacted in analogy to
method 1lg, resulting in 0.54 g (88%) of the product.

b) N(3(S)-4-Phenyl-l-benzamidobutan-2-on-3-yl)-2(E-2(4-
25 pyridyl)-l-ethenyl)benzamide [sic]

0.48 g of intermediate 6a was oxidized in analogy to method
lh, resulting in 0.42 g of the product.

30 MS: m/e = 489 (M*).

The following compounds were prepared in analogy to the above
examples:

35 Example 7

3(4(1(N,N~-Dimethylamino)~l-ethyl)-phenylsulfonamido)-N(1-
phenylsulfonamido-heptan-2-on-3-yl)benzamide

40 lH-NMR (CDCl3): & = 0.7-1.0 (3H), 1.0-1.8 (12H), 2.9-3.2 (8H),
3.9-4.2 (2H), 4.6 (1H), 7.2-8.0 (14H) ppm.

Example 8

45 N(1-Phenylsulfonamido-heptan-2-on-3-yl)-3(4(1(piperinidin-1l-yl)-
l-ethylphenylsulfonamido)benzamide



napht hyl sul fggg%lga)gggnzam de [sic] 0.78 g of internediate 5c were
oxi di zed in anal ogy to nethod I h, resulting in 0.72 g of the
product. 45 24 [ err] H NVR

err]-DVBO): [err] = 2.8 (1H), 3.3 (18, 4.3 (2H), 4.7 (1H),
(7D([) 8.3 (ZOH}H-M ((DEI-PM%FPIH- ® 7 8.9 (3H), Qpih-l 8 (E@nrpﬁe%(l%). 3.9 (2H),
N(:3(S) - 4- Phedyhk- (1benZazi-8obu{ bdH)2-and- 8- Y| | 1) PpR(4- pyri dyl ) -
1- et henyl ) benzam de [ si c] 10 [err] 15 a)
N(2(R S)-3(S g@ nyl - 1- benzam dobut an- 2-ol - 3-yl) -
2(E-2(4- py y%ﬂ thenyl)benzam de [ sic] 20 0 4 [Iacuna] (1.25 mol)
of |nterrre ates Lﬂi’er] 0. I nternmedi ate 2b
wer e reacted 3i(A(h Mﬁf?Y981P9r321nﬂ%E¥Hbd11$Fhﬂﬂé§9PPYﬁ§P4ﬁPR9m5§°b'¥Gkﬁ@ of
t he product. phenyhsulfighgpslicHeptmmai-on-Benkhendemddan- 2- on- 3-yl ) - 2( E- 2( 4-

25 pyridyl)-1-ethenyl)benzam de [sic] 0.48 g of internediate 6a
WastXItdl zed 1 omad Ic%rymosr%tbog (6m), 1. 03, Ge(S&H)t' Q93LE 8 (ag of the
produc rg

pr epar ed |n analf) ghzex'abgze) 7. exim? and 3% Ex ngjflﬂﬂ %%gp

The following examples can be prepared in analogy to the above-
examples:

15 N(3(S)-4-Phenyl- 1-phenylsulfonamldo-butan—Z-on- -yl)-2(E-2-

phenyl-l-ethenyl)-benzamide

" 2(E-2(3,4-Dimethoxyphenyl)-l-ethenyl)-N(3(S)~-4-phenyl-1-
phenylsulfonamido-butan-2-on-3-yl)benzamide
2(E-2(2-Naphthyl)-l-ethenyl)-N(3(S)-4-phenyl-l-phenylsulfonamido-

20 butan-2-on-3-yl)-benzamide
2(E-2(4(N, N-Dlmethylamlnomethyl)phenyl) ~l-ethenyl)-N(3(S)-4-
phenyl-l-phenylsulfonamido-butan-2-on-3-yl)-benzamide
2(E-2(4(N,N-Diethylaminomethyl)phenyl)-l-ethenyl)-N(3(S)-4-
phenyl-1l-phenylsulfonamido-butan-2-on-3-yl)-benzamide

25 N(3(S)-4-Phenyl-l-phenylsulfonamido-butan-2-on-3-yl)-2(E-2(4-
(pyrrolidin-1-ylmethyl)-phenyl)-l-ethenyl)-benzamide
2(E-2(4(Piperidin-l-ylmethyl)phenyl)-l-ethenyl)-N(3(S)-4-phenyl-
l-phenylsulfonamido-butadn-2-on-3-yl)-benzamide
2(E~-2(4((4-Methylpiperazin-l-yl)methyl)phenyl)-1l-ethenyl)-

30 N(3(S)-4-phenyl-l-phenylsulfon-amido-butan-2-on-3-yl)-benzamide
2(E-2(4(N,N-Benzyl-methylaminomethyl)phenyl)~-l-ethenyl)-N(3(S)-
4-phenyl-l-phenylsulfon-amido-butan-2-on-3-yl)-benzamide
2(E—2(4(4-Ethylpiperazin-l—ylmethyl)phenyl)-1-etheny1)—N(3(S)-4-
phenyl-l-phenylsulfon-amido-butan-2-on-3-yl)-benzamide

35 2(E-2(4(4-Benzylpiperazin-1-ylmethyl)phenyl)-l-ethenyl)-N(3(S)-4-
phenyl-l-phenylsulfon-amido-butan-2-on-3-yl)~-benzamide
N(1-Phenylsulfonamido-heptan-z-on-3-y1)-2(E-2-phenyl-1-etheﬁyl)-
benzamide
2(E-2(3,4-Dimethoxyphenyl)-l-ethenyl)-N(-1l-phenylsulfonamido-

40 heptan-2-on-3-yl)-benzamide
2(E-2(2-Naphthyl)-~l-ethenyl)-N(1l-phenylsulfonamido-heptan-2-on-
3-yl)-benzamide
2(E-2(4(N,N-Dimethylaminomethyl)phenyl)-l-ethenyl)-
N(1l-phenylsulfonamido-heptan-2-on-3-yl)-benzamide

45 2(E-2(4(N,N—Diethylaminomethyl)phenyl)-l-ethenyl)-
N(l-phenylsulfonamido-heptan-2-on-3-yl)~benzamide



3(4(1(N, N- Di POPR/A836%0) - 1- et ny1) - phenyl sul fonan do) - N(1-

phenyl sul f onami do hept an- 2-on- 3-yl ) benzam de 40 1H NMR (CDC13): 6 =

0710(H) 1.0-1.8 (12H), 2932(8H% 3.9-4.2 (2H), 4.6 (1H),

7.2-8.0 (14 ppm Exanple 8 45

N( 1- Phenyl sulNif( éﬁammdampamzdmwnm 2 307 3yl g1 ERR (4 (pYIrnplidin-1-

1-ethy|phenyb&méénymynpﬁahbemzaae nyl)-benzamide -

355 (2L§rr]kb ﬁé%i%@ﬁxl-yiﬁﬂﬂﬁb Tpﬁeﬁgifﬂﬂaetﬁeﬂyi.ﬁ (ég;%plg é (éFD
! Isu f n }

3(4(1(4-Me 0 am

pgegyl(sul %ér@gagﬁ{e Ja#efhﬁ -gaﬁbaﬁesh ?%— ]Cléﬁl’[eé‘ﬁ’f"f)'uq'érr] =

0.9 (6H), 1. Phsnﬁliwnamlgozh@*{%onté-m)1 b(em?rnléeg 4.1 (2H), 4.7 (1H

and 7. 2-8.0 Q1B+ ($H(¥aN-BenzFhemdétdiylamingmetizyiy phenydn-beetirenydn e (+h-
anal ogy to tpheAPpDsifl fon-@iagOLRsptanl2-on-3-yl)-benzamide

N(3('S) - 4- Phepyk: b(P{'lﬁJE\@r& biﬁéﬂ%ﬁl%&ﬂ@tﬂyﬂ'ﬁ%n&h) f-(gtl?enyl)-m 1-

phenyl h 111 ¥o 2-0 )

R e e D
2( E- 2( 2- NaphPhgnylsulfionemiip-hg¢pad-240pheryl 1 -bepizemgtie ul f onani do- 20
but an- 2- on- 3Ny B} s pehMervhdesul fonamido-heptan-2-on-3-yl)-2(E-2-phenyl-1-
2( E- 2(4(N, N- Behghaylyy -daEnzanesdy! ) phenyl ) 1-ethenyl )-N(3(S)-4-

h | - 1- I‘_l 3

e
en

Rl(g? é) 4- E’he yF &(Wrt&wfomﬁmﬂarﬂ bﬁ-s\eyhynwﬁozmudo-

(pyrrolidin- heytmmn)ﬁpMéhyMnWHenyl ) - benzam de

2( E- 2( 4( Pi peri(Hi¢ 46, Nnvptihgthplhenyonethel )”’@'Iédy)l)N(]Béﬁ)exﬂy]Qhw]yl(S) 1-
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N(3(S)-1-Benzamido-4-phenyl-butan-2-on-3-yl)-4 (naphth-2-
ylmethylmercapto)-benzamide
N(1-Benzamido-heptan-2-on—3-yl)-4(naphth-2-ylmethylmercapto)-

40 benzamide
N(3(S)-1-Acetamido-4-phenyl-butan—z-on-3—yl)-2-phenoxy-benzamide
N(1l-Acetamido-heptan-2-on-3-yl)-2-phenoxy-benzamide
N(3(S)-1—Methansulfonylamido-4-phenyl-butan—z-on-3-yl)—2-phenoxy—
benzamide

45 N(1l-Methansulfonylamido-heptan-2-on-3-yl)-2-phenoxy-benzamide
2-Phenoxy-N(3(S)-1-pheny1su1fonylamido-4-phenyl-butan-Z-on-3-yl)—
benzamide



15 N(3(S) - 1- ROAUYABPS® e pt an- 2- on- 3-y1 ) - 2( E- 2( 3, 4- di met hoxyphenyl ) -
1- ét henyl ) - benzani de

N(3(S) - 1- Acet am do- 4- phenyl - but an- 2-on- 3-yl ) - 2( E- 2( 2- napht hyl ) -

1- et henyl ) - benzami de 31 |

N( € 3S) - 1- AcetzaRhenoxtys¥idnphebyl sl £onyl asd iby h@HBIRQ4Oh-Bl-yil ) -G zamide
met hyl am noma(BY k) Pt Damidel psphe ﬂylb-bﬁ%aﬁlﬂ-ﬁbn- &—2—phenoxy-benzam1de :
N(3(S) - 1- Acelm gg amm,ggg w.g: o @éd%:&zﬁ Ne bt

et hyl am none .
NGBS L. Aceibﬂ’ﬁ‘#éﬁ o e G I T vy g 7-viamico-
1-yl net hyl )2 peBggmid % et henyl ) - benzam de 25 . .

N( 3( S) - 1- Acet¥dAr-deetamidannepbaratran-Giryd) y#t  napltio24y banide ihenzamide
1-yl met hyl ) piigayB) - 1-Methamph) £eyleaidoe 4 ~phenyl-butan-2-on~-3-yl) -4 (naphth-
N(3('S) - 1- Acetoak gido phitglamgé an- 2- on- 3-yl ) - 2( E-2(4( (4-

met hyl pi pera henyl)s _
N(S(é)lolIO nga% ée ﬁﬂ%g%ékygut an--)?—%) §§| Jl (E&g( 3%?&%%2?1“‘&8”
met hyl am nyI )-1-et hen benzam de

N(3(S)- 1- Ace#éH?a th=251yd i d Bhr‘&h{ )m4-3h9pyl%{lé°zmemld°-4-phenyl-butan-
et hyl pi per azi2ron-g§+yet4bengphiddg| ) - 1- et henyl ) - benzanmi de

N(3( S) - 1- Acet4q NaghtK-phaawmidbytm(t-phenydsit forlamidétHeptan-2-on-3-yl)-
benzyl pi per ageRzdmyddret hyl )phenyl ) - 1- et henyl ) - benzam de 35

N(3(S) - 1- B gg@‘(%g BN aBYL BheniyiNbdt ¥h) 3 =32y R YRV aphith-2-y1amido) -

et henyl ) - ben

N(3(S)-1-Ben ‘illee t an-2-on-3-yl)-2(E- 33 4- di met hoxyphenyl

1- et henyl ) - byﬁiaﬁgQﬁgmldo-heptan- -on-3-y1) (naphth-2-y1am1do)-benzamlde
N( 3( S) - 1- Ben B4 8p~t-Astedaplidbus sphediyd b8t ghy 2 24r=32F2) Ad Pl phitdh-2-40

1- et henyl ) - bgngabEsleamido) -benzamide

N((3S) - 1- Bona] nﬂeeflaxﬁhﬁmla Jea&sm&-@uyﬁyyunggrﬁh%é{,&&tfunammo)_

net hyl am nongy nyl ) - 1-et henyl)-bénzam d e( (NN G

N(3(S)-1-B - 4- 2-.0n- 3- 2(E-2(4 -

e'g h§/| Zim nore}gl%\]ﬁ?ﬂé%%ﬁ%f‘;‘ \I/'sgfﬁ%’f% J'618n§a %fy utbni2on s 3-yl)-4(naphth~
N( 3( S) - 1- BenZaift gl rnsmdde ﬁiﬂlﬁeon 3-yl)-2(E-2(4(pyrrolidin-

1-yl et hyl) - Moéﬁyéghaﬂnsaﬂlfenylammmmdad-ond-yl)-4(naphth-z-
30 N( 3(28) y1sBeagmdiidio) 4dbpheanyiaebut an 2-on-3-yl)-2(E-2(4(piperidin-

1-yl net hyl 1 ohenvlealfonylomido d—nohenyl..
N( %( S) - 1yB)eﬁh ﬁxi}ﬂt&ﬁﬁ%ﬁ!kanmﬁ on- §,|) p2(e|151y2(5141,( (%IEY amido-4-pheny
€

Rhe
met hyl pi perazi p- 1- AY1Y - 1- et hen enz
N(S(é) plpBenééﬁ? %’3@% } 0)-F{1zp g?ﬁglz%%ggpxiﬂnﬁ%&%pn 2-on-
net hyl ani non8tk¥ )y %?é‘i‘}ﬂf—‘ 1 et henyl ) - benzami de
N( 3('S) - 1- BOnH&A 3b=-U-Bemaapidded -mhedydrbBtyn 220321 § 44 (naphth-2-ylsulfona
et hyl pi per azmthdd}yberedamidgphenyl ) - 1- et henyl ) - benzam de
N(3(S) - 1- Benganlgkn Amlaeant éﬁﬁiild%—gﬂ §L¥4?néﬂﬂ%hzﬁ4§f5uﬂé$nam1do)-
benzyl pi peragéﬂzényde[ret hyl ) - phenyl ) - enyl ) - benzam de
N(3(S)-1l-Acetamido-4-phenyl-butan-2-on-3-yl)-3(naphth-2-

35 ylsulfonamido)-benzamide
N(1l-Acetamido-heptan-2-on-3-yl)-3(naphth-2-ylsulfonamido)-
benzamide
N(1-Methansulfonylamido-heptan-2-on-3-yl)-3(naphth-2-
ylsulfonamido)-benzamide

40 3(Naphth-2-ylsulfonamido)-N(1l-phenylsulfonylamido-heptan-2-on-
3-yl)-benzamide
N(1l-Benzamido-heptan-2-on-3-yl)-3(naphth-2-ylsulfonamido)-
benzamide
N(3(S)—l—Acetamido-4-phenyl-butan-Z—on-3-yl)-3-phenylsulfonamido-

45 benzamide
N(1l-Acetamido-heptan-2-on-3-yl)-3-phenylsulfonamido-benzamide



N(3(S)-1- Ace?gﬁpéﬁga-sﬁhenyl - but an- 2- on- 3-yl ) - 4( napht h- 2-

yl met hoxy) - benzam de

N( 1- Acet am do- hept an- 2- on- 3-yl ) - 4( napht h- 2- yl et hoxy) - benzam de

N( 3(S) - 1- Met hansul f onyl ani do- 4- phenyl - B3# an- 2- on- 3-yl ) - 4( napht h- 15

2-y| met hoxy) N pe{s)al-tlethansulfonylamido-4~-phenyl-butan-2-on-3-yl)-4-

N( 1- Met hansupi | s TirdQak €dd-Henzaaide- Y! ) - 4( napht h- 2- yl net hoxy) -

benzan de %ransa%&.cgfomwh%é;@zﬁmoaews 3L EG iy -

but an- 2- on- 3
4( Napht h- 2- - N( 1- phenyl sul f onyl am do- hept an- 2- on- 3-

bensan de yaﬂzraa(re)lsrlséw&m%um5meh;ynhqsmlgﬁlggwmqorﬁaeﬁamﬁwn—

yl met hoxy) - b2remrd-¢d ) ~-benzamide

N( 1- Benzam dp-piefiydsul fonamido-iH (4 phehy Isud-fonye biiodyhdpanani-or-251) -
N(3(S)-1- Acegé\,mg‘g-dg phenyl - but an- 2- on- 3-yl ) - 4( napht h- 2-

| met hyl nerc

N1 Acéta ﬁ‘ g S35 T PROREARR SRR RST her SRy A A e
N(3(S)-1- nyl am do- 4- phenyl - but an- 2- on- 3- I)- 30

4( napht h- 2- yNh%nqﬁﬂZﬁgpggphggtqgaﬁzgpraEyl) 3-phenylsulfonamido-benzamide

N( 1- Met hans ul { d8)l-drrdet amidard-pheny B-hutani2rapk8 AyR)-2-phenyl-benzamide

yl met hyl mer capl Acetamiasi-Bgptan-2-on-3-yl)-2-phenyl-benzamide

4(Napht h 2- yﬁg&éyﬂm&ea&ﬁaﬁ%@(@u&omﬁ' QEYA-HNHR3%51 ) -2-phenyl-
phenyl - -on-.3-yl ) -benzam de 35

ggngST?:bé% qﬁ@h@%&ﬁff%é?liﬁiﬁoeﬂ§3¥l§5¥Jg%n%L??}CELJEZJ§1Eb§nzamlde
N( 3( S) - 1- BenZzRhanry14N6 A eHY+1tnheaylsubfory hamidecAapkenyl-butan-2-on-3-yl) -

yl met hyl mer cherizgmildenzam de

N( 1- Benzan dp-prafiyaningiOphenpllsin146ADahitcZhép¥Bh YL SRIF30Y ObenddhhRnzan de
N(3(S) - 1- Ao e:g.ué BBREANaR L Bflety Prbu?l:&ﬂb-)z-%n%' &if-*i&%@?x?i" Bnzamide

N( 1- Acet am tan
N3(S) 1Mt Lﬁf&zaﬁwaﬂ?%% a0 Seransag,
benzami de 4521 ﬁtﬂvé‘rﬁéﬂ%ﬂ‘lf n&ﬁ‘FHgY he%’?yé)oﬂf%( l')-'2 phenoxy- benzamni de
2- Phenoxy- N(Bhg)ﬁﬁuélﬁenyl@mﬁMyphﬁnyjb-mm@meﬁybnb&fm-beonamlﬁ)
benzam de  2-(4(N,N-Diethylaminomethyl)-phenyl)-N(3(S)-1-
2- Phenoxyzbl(éhé}ﬁa@m&ahfwi@mdghe@pi%%naa-anyiJynw%am_@de
N(3(S) - 1- Beng §$0 4PHQ éul%?ﬁlaﬂh@ fﬁbe)nx -B@Edéw-&y-oﬁleﬁzﬁm 98 (a-
N( 1- Benzami ]g:e l%nn_ ol eté-n 25oRC za
N(3(S) - 1- AceX > ohehVI< Bt pPIeRYE ;ﬂe)‘; AR h-2-ylani do) - 5
benzani de 1- ~-4-phenyl-butan-2-o y1)-3(chinolin-8
ylsulfonamldo)-benzamlde
30 N(l-Acetamido-heptan-2-on-3-yl)-3(chinolin-8-ylsulfonamido)-
benzamide
3(Chinolin-8~ylsulfonamido)-N(3(S)-1l-methansulfonylamido-4-
phenyl-butan-2-on-~-3-yl)-benzamide
3(Chinolin-8-ylsulfonamido)-N(1l-methansulfonylamido-heptan-2-on-
35 3-yl)-benzamide
3(Chinolin-8-yllsulfonamido)-N(3(S)-1-phenylsulfonylamido-4-
phenyl-butan-2-on-3-yl)~-benzamide
3(Chinolin-8-ylsulfonamido)-N(1l-phenylsulfonylamido-heptan-2-on-
3-yl)-benzamide
40 N(3(S)-l-Benzamido-4-phenyl-butan-2-on-3-yl)-3(chinolin-8-
ylsulfonamido)-benzamide
N(1l-Benzamido-heptan-2-on-3-yl)-3-phenylsulfonamido-benzamide
2-(4-(N,N-Dimethylaminomethyl)phenoxy~-N(3(S)-1-
phenylsulfonylamido-4-phenyl-butan-2-on-3-yl)-benzamide
45 2-(4-(N,N-Dimethylaminomethyl)phenoxy-N(1l-phenylsulfonylamido-
heptan-2-on-3-yl)-benzamide



N( 1- Acet ani dBOR@ARBAGS- on- 3- yI ) - 4( napht h- 2- yI ani do) - benzani de

N(3(S) - 1- Met hansul f onyl am do- 4- phenyl - but an- 2- on- 3-yl ) - 4( napht h-

2-yl am do) - benzam de

N( 1- Met hansul f onyl am do- hept an- 2- on- 3-y33 - 4( napht h- 2-yl am do) - 10 benzam de
4(Napht h- 2- yhamd@ﬁ WD36Ehy landhiRmek Ayl | Siedoxy-d@3 ¢s phenyl - but an-

i( &gpﬁtﬁl) ga gf dc'r.su- ;—but Jor i -on-3 1)-benz enzani de
NS e gﬁ%ﬂ%pw RGN e S e

benzani de hehAnzamaden- 3-y| ) - 4( naphth 2 Iam do) - benzami de
N(3(S)-1- A5eua3r( Sﬁo-%?phari;z$umrmlamdq-=g-ghe)ny4eha'pm+ﬂ-zm- -yl)-2(4-

yl sul f onani dpyrhsnizkini-deyflethyl)phenoxy-benzamide

N( 1- Acet am dﬁ(ﬂ%ﬂém%uﬁzEogﬂr&lﬂ-ﬁagbm-z?-aﬂ-%u&igﬂ@-r%% rombﬁﬂf-%m yde

N(3(S)-1- NELP@ phenyl - but an on- apht h

2-yl sulfona &? Q;%l 1 2 1)-2(E-2(4(N,N
N( 1- Met hansu’r“f n'ikf 865’ TRieY sl Sopanidp-PusapR2onri-yl) -2 (E-2 (4 (N, N-
y|Su|fonagpd@}mqkyzgﬂmpagme hyl)-phenyl)-l-ethenyl)-benzamlde

4( Napht h- 2- yN§4Cyxrriamedy) - N eyl 5up fenghiid-butphad+clo-4-yihedyE-2 (4 (N, N-
but an- 2- on- 3dyéfihyieiiadindEhyl ) -phenyl ) -1-ethenyl ) -benzamide

4( Napht h- 2- H«?ﬁ'{%ﬂl%d@lmﬂi&-ﬂﬁ%&i%ﬁﬁlwz&@ndg ~PEPL AEAaPltho-2-y1-
3-yl)-benza

y1l)-benz yl | f
#fggf)bénBenzgﬂlcgéfimlﬁo- Zgigﬁj?lon- -yl) ZeE—ng ggﬂéb -yl figthgggl)-
N( 1- Benzani deerzaiisle 2- on- 3-yl ) - 4( napht h- 2- yl sul f onami do) - benzami de

N( 3( S) - 1- AceN a3 3io-14-Mehbaysu bidrgrlafhi do-£-pieny3cbhapim 2 5n-35y1) -2 (E-

yl sul f onani dgga Kﬁﬂﬁﬁiﬁbdel-ethenyl)-benzamide _ _
N(1- Acetam dﬁ %u? 5 i/a{n)ld%(-ﬂégﬁénl*i‘-'ﬁ-' -§‘Jkiﬂﬂﬁ(ﬂ-quhtho-9§§¥§iﬂ de
N( 1- I\/Ethag ;%%ﬂ;mbe arﬂ an- 2- on- 3-yl ) - 3( napht h- 2-

yl sul f onam dgTe
3(Napht h- 2- y? SEr¥antairadyy Ny l-speny 4 o ¢ HiRA-dmPhso ki Lhenylgpd do-4-
3-yl) - benzanphenyl-butan-2-on-3-yl)~-benzamide

N( 1- Benzam da¢beyphithd-pAyB- y-l@tha@yaphm hl-&lgdng&lsﬁbfm&lhn)ido—heb’enz—eﬁﬁouhe
N(3(S)-1- Acegayl Adbehzaheay | - but an- 2- on- 3-yl ) - 3- phenyl sul f onam do- 45

benzam de4 t t =133V h f = benzam de

oo e B SRR B lasatetn ot syl Seabenl ol i e
N(1l-Benzamido-heptan-2-on-3-yl)-2(E-naphtho-2-yl-l-ethenyl)-
benzamide

2 (E-2-Benzoyl-l-ethenyl)-N(3(S)-1-phenylsulfonylamido-4-phenyl-

30 butan-2-on-3-yl)-benzamide
N(3(S)-1-Acetamido-4-phenyl-butan~2-on-3-yl) 6-methyl 4 (naphth-

2-ylamido)-benzamide

N(l-Acetamido-heptan-2-on-3-yl)-6-methyl-4 (naphth-2-ylamido)-
benzamide

35 N(3(S)-1-Methansulfonylamido-4-phenyl-butan-2-on-3-yl)-6-methyl-
4 (naphth-2-ylamido)-benzamide
N(1l-Methansulfonylamido-heptan-2-on-3-yl)-6-methyl-4(naphth-2-
ylamido)-benzamide
6~Methyl-4 (naphth-2-ylamido)-N(3(S)~-1-phenylsulfonylamido-4-

40 phenyl-butan-2-on-3-yl)-benzamide
6-Methyl-4 (naphth-2-ylamido)-N(1l-phenylsulfonylamido-heptan-2-on-
3-yl)-benzamide
N(3(S)-1-Benzamido-4-phenyl-butan-2-on-3-yl)-6-methyl-4 (naphth-2-
ylamido)-benzamide

45 N(l-Benzamido-heptan-2-on-3-yl)-6-methyl-4(naphth-2-ylamido)-
benzamide



phenyl sul f on IRV 4RI6%ni de _ _

N( 1- Met hansul f onyl am do- hept an- 2- on- 3-yl ) - 3- phenyl sul f onanm do- benzam de
5 3-Phenyl sul f onam do- N(3(S) - 1- phenyl sul fonyl am do- 4- phenyl - but an-
2-on-3-yl)- benzam' de _
3- Phenyl sul f ofaitiaqe) M-’Lpﬁ&mjndls hé ﬂ@o%ﬁmi‘&@lm%-‘éﬂoﬁ- yly1)-4- benzam de

N(3(S)-1-Ben enyI sul fonam do- 10
b(enga?n de Z§§’ ?g g,i“?%é} B‘%gn g% enyI syl fonam do- benzam de

iohe ap=- PY5dndani de
N(3(S)-1- Acet ‘2

N( 1- Acet ami d&® mlehwla wphyhe)lfé]mmseﬁmm de

N(3(S)- 1- M& h?e(mbuBf(BMylmmmaphemhermn-mtanem-w-)yn phenyl - 15

benzami de ddrbalibi Dpineny} I )canpREh 6 [ iaA d200é - 3- yI) 2- phenyl - benzani de
h | - N(3

2- Phenyl - N( (:ﬁ)br %wbewnkééﬂafngﬁik ﬂﬂo“&%ﬁgxbﬁept 2 -on-%-’a’; A de

d

lz)gnﬁl??r?(s)e 1- enz E A3s €2- phenyl - benzam de
N( 1- Benzani do* gt‘ e"2Y PTl%ﬂFFé?ﬁﬂn‘BéﬁEa Yjo) —~4-carbamoylphenyl)-
2- (4(N, NGQ@W&ﬁ{ﬂdeﬂopﬁenyl) N(3(S)-1- _
phenyl sul f onya (3 (deBdnzareiip-hbpt an-2-0-33-y1 ) 34 beavtaiiog@phenyl ) -naphtho-
2-(4(N, N-Di et[h;)qbgmﬁmrmﬂyl) phenyl) N(3(S)-1- 25
DS 53! ool e e b g8y il Lo or ] e ermamoripheny -
pyrrolidi n 1 k’ rﬂ‘é“r"i‘ benzam de
N(3(S)-1- A% 053%‘1’10-21%3@-%?“3%%)rrérpﬁrbamoylphenyl)-
| sul f onami dé‘)@b@hﬂh@dﬁﬁr%dlom
ﬁ( 1- Acet anmi d@-(INep1 &p-£-Rireny1yl } pRémylisullfonafli go-Biltlaprarbalol-yl) -gnenzani de
3§]Chi |nO|bi n- 8-alrbehbp M)-Néﬁé&bcﬂpmfahéﬂiaéf onyl am do- 4-

t
g(gnn?/nollu iy EF?S; éé %'@E hen Sn ?arﬁoélo hgéf an- 2-on- 35

rb(? en* nzo C 1m:LX
3-yl)-benZam

3(Chinolin-8 Zy(lNl‘éél$bn]a'rﬁ°t?6)amkfé‘st%jphf%ehw§%ﬂml3aﬂuo4-4-
phenyl - but ancarbam@yiphenydizhenzielc]phthalimide

3( Chi nol i n- 8- leusal(smmedm)anbl(xlfqn’cmi;dosuLﬁnayjm&anhepbﬂ-re%rlqm-
3-yl) - benzamcdebifoylphenyl)-benzo[c]phthalimi

N(3(S) - 1- Bﬁf‘%ﬁ gopﬁle %&oggﬁtﬂb %e%@al?l-w )Jn 33( %}1‘ ngl-cargamoylphenyl)-

yl sul fonam d e
N( 1- Benzam do Hé P%ﬁprp?' lg'lg?) 3- phenyl sul f onam do- benzam de

2- (4- (N, N- Di P‘ﬁy BRMHAREARy e FINAPANG 3Y &) =4=carbamoylphenyl) -
phenyl sul f onPeaaPtelrhyiisddpideut an- 2- on- 3-yl ) - benzani de 45

2- (4- (N, N- Di 2¢Why1 cacetcamstioy b ) pierybohebt Anphesmd 3s4yil fy 08yt @B ddy I phenyl) -

hept an- 2- @0 Beykd [ ORNEIIRIde
2(N(l-Methansu1fonam1do-heptan—2—on—3-yl)-4-carbamoylpheny1)-
benzo[c]phthalimide
2(N(3(S)-4-Phenyl-l-phenylsulfonamido-butan-2-on-3-yl)-3-
carbamoyl-6-methyl-phenyl)-benzo[c]phthalimide

35 2(N-(3(S)-1-Benzamido-4-phenyl-butan-z-on-3-y1)—3—carbamoyl-6-
methyl-phenyl)-benzo[c]phthalimide
2(N-(3(S)—1—Acetamido-4-phenyl-butan-Z—on-3—yl)-3-carbamoy1-6-
methyl-phenyl)-benzo[c]phthalimide
2(N(3(S)-l-Methansulfonamido-4-phenyl-butan-z-on-3—y1)-3—

40 carbamoyl-6-methyl-phenyl)-benzo[c]phthalimide
2(N(1—Phenylsulfonamido-heptan-z—on-3—yl)-3-carbamoy1—6—methy1-
phenyl)-benzo[c]phthalimide
2(N—(1-Benzamido-heptan-2-on-3—y1)-3-carbamoyl-methyl—phenyl)-
benzo[c]phthalimide

45 2(N-(1-Acetamido-4-phenyl-heptan-z-on-3—yl)-3-carbamoyl—6-methyl-
phenyl)-benzo[c]phthalimide



33 2- (4- (PORPLARIBG| ani nonet hyl ) phenoxy- N(3(S) - 1-
phenyl sul f onyl am do- 4- phenyl - but an- 2- on- 3-yl ) - benzam de

2-(4- (N, N-Di et hyl am nonet hyl ) phenoxy- N(1 phenyl sul f onyl am do-
hept an- 2- on- 3-yl ) -benzam de 5

N(3( Sl) é Phepy ﬂﬂn{l&m&haﬁlﬁ&xaﬂmmen&bgﬁnm:ﬂaam$-3'-L<)ar2(aﬁoy1 -6-methyl-
pyrrolidin t ¥k§ e
N( 1- phenyls&?% ég% Bgﬁ%%% an- 2&§% 3-yl)-2-(4-pyrroidin-1-yl)-

phenoxy- benzam de

N( 4- Cycl ohexyl - 1- phenyl sul f onam do- but an-2-on-3-yl )-2(E-2(4(N,N- 10

di met hyl anBnonet hyl ) - phenyl ) - 1- et henyl ) - benzam de

N( 4- Cycl ohexyl - 1- phenyl sul f onam do- but an- 2-on- 3-yl ) -2( E- 2( 4( NN\

di et hyl am nonet hyl ) - phenyl ) - 1- et henyl ) - benzam de

N(3(S)- 1- Acet am do- 4- phenyl - but an- 2- on- 3-yl ) - 2( E- napht ho- 2-yl -

1- et henyl)-benzam de 15

N( 1- Acet am do- hept an- 2- on- 3-yl ) - 2( E- napht ho- 2-yl - 1- et henyl ) - benzam de
N(3(S) - 1- ¥t hansul f onyl ami do- 4- phenyl - but an- 2- on-3-yl ) - 2( E-

napht ho- 2-yl - 1- et henyl ) - benzam de

N( 1- Met hansul f onyl am do- hept an- 2- on- 3-yl ) - 2( E- napht ho- 2-yl -1- 20

et henyl ) - benzam de

2( E- Napht ho- 2-yl - 1- et henyl ) - N(3( S) - 1- phenyl sul f onyl am do- 4-

phenyl - but an- 2- on- 3-yl ) - benzam de

2(E—Naphtﬂ3 2-yl -1-ethenyl)-N(1-phenyl sul f onyl am do- hept an- 2- on-
3-yl)-benzam de 25

N(3(S) - 1- Benzam do- 4- phenyl - but an- 2- on- 3-yl ) - 2( E- napht ho- 2-yl -

1- et henyl ) - benzam de

N( 1- Benzam do- hept an- 2- on- 3-yl ) - 2( E- napht ho- 2-yl - 1- et henyl ) - benzam de
2(E—2-Bené3yl 1-ethenyl )-N(3(S)-1-phenyl sul fonyl am do- 4- phenyl - 30
but an- 2- oNn-"3-yl ) - benzam de

N(3(S) - 1- Acet am do- 4- phenyl - but an- 2- on- 3-yl ) - 6- net hyl - 4( napht h-

2-yl am do) - benzam de

N( 1- Acet am do- hept an- 2-on- 3-yl ) - 6- et hyl - 4( napht h- 2-yl am do) - benzam de
35 N(3(S)-1-Met hansul f onyl am do- 4- phenyl - but an- 2- on- 3-yl ) - 6- et hyl -

4( napht h- 2yl am do) - benzam de

N( 1- Met hansul f onyl am do- hept an- 2- on- 3-yl ) - 6- net hyl - 4( napht h- 2-

yl am do) - benzam de

6- Met hyl - 4( napht h- 2-yl am do) - N( 3( S) - 1- phenyl sul f onyl am do-4- 40

phenyl - but an- 2- on- 3-yl ) - benzam de

6- Met hyl - 4( napht h- 2- yl am do) - N( 1- phenyl sul f onyl am do- hept an- 2- on-
3-yl)-benzam de

N(3(S) - 1- Benzam do- 4- phenyl - but an- 2- on- 3-yl ) - 6- et hyl - 4( napht h- 2-

yl am do) - benzam de 45

N( 1- Benzam do- hept an- 2-on- 3-yl ) - 6- met hyl - 4( napht h- 2-yl am do) - benzam de

35
40

45



34 3(N( 3( DARMRIBB - 1- phenyl sul f onani do- but an- 2- on- 3-yI ) - 4-
car banoyl - phenyl ) - napht ho[ c] pyri m di one

3(N-(3(S)-1-Benzam do- 4- phenyl - but an- 2-on- 3-yl ) - 4-

car banoyl phenyl ) - napht ho[ c] pyri m di one 3%

3(N-(3(S)-1-Acet am do- 4- phenyl - but an- 2-on- 3-yl ) - 4-

car banoyl pheryd J-193pbt ho[ c] pyri m di one 3 (N(

3(S) - 1- Met hansul F'onam' do- 4- phényl - but an- 2- on- 3-yl ) - 4-

car banoyl phenyl ) - napht ho[ ¢] pyri m di one

3( N( 1- Phenyl sﬁ‘l f Shdepasmiis o theofionmda I1- car banoyl phenyl )- 10
napht ho[ ¢c] gyri m di one

3(N-(1-Benzam do- hept an- 2-on-3-yl ) - 4- cghba | phenyl ) - napht ho-

[ c] pyrimdione Rs

3(N-(1- Acet am do- 4- phenyl - hept an-
napht ho[ c] pyri m di one 15 3(N

(1- Met hansul f onam do- hept anAZ_-_og
napht ho[ c]¥ri mi di one

2(N(3(S) - 4- Phenyl - 1- phenyl sul f onam do- but an- 2- on- 3-yl ) - 4-

car banoyl phenyl ) -dmndef ctpiidiririel 66rms, possible enantiomeric and
(Z:ng;)g:rsrésl) - %-eﬁer)zai‘ﬂaéeeée&%w £Rvhal-B- My & ¥hind; LA possible
2(N-(3(9)-1- Acet %&%S&g?ﬁenlm@_ b):%gﬁgi-zg% ns_aé._tgl,) }ﬁ_whlch the variables have
car banoyl nyl ) -45€nZ8EL vﬁﬂ%&\elaﬁilﬁ%s’

2(N(3(S) - 1- Met hansul f onam do- 4- phenyl - but an- 2- on- 3-yl ) - 4-

car banoyl phenyl ) -Rlenz6} e§ptatlikyili, nbrendted or unbranched, where one of the C
2(N(1- Phenyl sul f onamatemBeph athids @hadnyhay beC FuB8EDYIEREDY h- phenyl ring,

benzo[ c] pht hal i m de cyclohexyl ring, indolyl ri]nghand 3n SCH3 group, and the
t

g(enl\l-zf)f-;:?gﬁg} Id(r: gng)%gh;_lopixg’g_ W) it OAIRE R REPYS by by [sic] a maximum

2(N- (1- Acet ami do- 4- pREnFIo b FafLsalRe IBATE. R cHIasuR3)| BKERsIsn: 30

benzo[ c] pht hal i ni de C1-C4-alkyl, branched or unbranched, -0-C;-C4-alkyl, OH,
2( N( 1- Met hansul f onaniCde- RepBrn-I2- OF3 3-N§0J),- 8Hg ArdigmeCPbEh eC9d-C; -C4-alkyl,
benzo[ c] pht hal i m de NHCO-C;-C4-alkyl, and

2(N(3(S) - 4ggPhenyl - 1- phenyl sul f onam do- but an- 2- on- 3-yl ) - 3-

car banoyl - 6- met hyl,- - 0 k. de 35

2(N-(3( é) -1- Benz{grzﬁ ggggy%%elﬁﬁ&éﬁhfgﬁt%%sgbﬁ%s’ 3209, banoyl - 6-

met hyl - phenyl ) - benzo[ c] pht hal i m de

2(N-(3(S)-1-Acet & dés4cpherine hpramine orf Bogine 3- Cansapdbyyl 6-

met hyl - phenyl ) - benzoNEFPRE hrilla-ailkigl, NHSO,-C;-Cs-alkyl, NO, -0-C;-Cs-alkyl,
2(N(3('S) - Bavet hansul tanacookw, Lanigpycodid;at; 2aXky13- ¥b)=G-c40alkyl, -S0,Ph,
car bamoyl - 6- et hyl - phepyh)c,enzelglnhtialihdl do,na, and NH,, nd

2( N( 1- Phenyl sul f onam do- hept an- 2- on- 3-yl ) - 3- carbaioyl - 6- et hyl -

phenyl) - benzo[ c] pht hal.i m de \ ) ) .
2(N-( 1- Benzani do? epf:gﬂiq?? GHEOPAFF- B10eF PtbPEEREPIEIAHEN Fiipgs such as
benzo[ c] pht hal i mi de naphthyl, quinolyl, quinoxyl, benzimidazolyl,

35 benzothienyl, quinazolyl, phenyl, thienyl, imidazolyl,
pyridyl, pyrimidyl and pyridazyl, it also being possible
for the rings to be substituted by by [sic] R? and up to
2 R® radicals, and

=4 | phenyl )- (I)
-4-car baf?oyl phenyl ) -

40 B  a bond, ~(CHz)p-, -(CH2)n=0-(CHz)o~,
-(CHz)o=S~(CH2)p~,
-(CH2)o-50-(CHz)y~, =(CH2)0-5S02~-(CHz)n~, -CH=CH-, -C=C-,

-CO-CH=CH-,
=(CH3)o-CO-(CHz )n—, =(CH2)y~NHCO-(CHz)o—,
45 -(CHy)m— CONH-(CHz)o-,

-



45 2(N-(1- AcQQBRMABIESheny| - hept an- 2- on- 3-yI ) - 3- car banoy! - 6- net hyl -

phényl) - benzo[ c] pht hal i m de 35
2( N( 1- Met hansul f onam do- hept an- 2- on- 3-yl ) - 3- car banoyl - 6- net hyl -
phenyl ) -benzo[c] phthalimde 5 10 37 15 20 25 30

10

15

20

25

30

35

40

45

-(CHz)p -NHSO2-(CHz)o-, -NH-CO-CH=CH-,
=(CHz)p~- SONH-(CHz)o-,

A-B together also

RS

R8

RS

Rri3

L P - 0
N~ N
i jse il vo e
(R 0 R 0
S el
R® O

hydrogen and C;-Cs4-alkyl and

is hydrogen, phenyl, naphthyl, C;-Cg-alkyl, linear or
branched, it being possible for a C atom in the chain to
be substituted by a phenyl ring which itself may also be
substituted by one or two R4 radicals, and

can be hydrogen, C;-Cs-alkyl, branched or unbranched,
-0-C;~C4-alkyl, OH, Cl, ¥, Br, I, CF3, NO,, NH,, CN, COOH,
C00-C;~C4-alkyl, ~-NHCO-C;-Cy-alkyl, phenyl, NHCO-phenyl,
~-NHSO,;~-C;-C4-alkyl, -NHSO,-phenyl, -S0;-C;-Cy-alkyl,
pyridine [sic] and SO;-phenyl,

hydrogen, ~CHR!4-(CH;)p-R12 where R!2 pyrrolidine [sic],
morpholine [sic], piperidine [sic], hexahydroazepine
[sic], homopiperazine [sic],

__N}CH()1~2

=NR1OR13 and N—R10

and R0 [lacuna] C;-Cg-alkyl, branched or unbranched, and
which may also carry a phenyl ring which is in turn
substituted by by [sic] a maximum of two R!l radicals,
where R1! is hydrogen, C;-Cs-alkyl, branched or
unbranched, -0-C;-C4-alkyl, OH, Cl, F, Br, I, CF3, NOp,
NH,, CN, COOH, COO-C;-Cs-alkyl, NHCO-C;-Cq-alkyl,
-NHSO,~C;1-Cs4-alkyl and -S0,-C;-Cg-alkyl; and

is hydrogen and C;-Cg-alkyl, branched or unbranched, and

O O



W 'claim 1. A.benzamde of the formula |l 5
[err] and its tautoneric forms, possible enantioneric and
di astereoneric forns, E and Z forns, anggpossible physi ol ogi cal |l y

tolerated salts, ; ' f ol meanings:
Rerr] -derr]- 8 g l\? fﬁfg} E?%%@‘ﬁiéj&&?aégb%]&m thQ\%ﬁe?ellnlger{i&ee'}gfo't 2261[(]3
atons in this chal n y substit ut ed by a phenyl ring, '
cycl ohexyl ring, indolyl ring and an SCH3 group, and the 20

phenyl ring in towe i8 st iodependennly] of cpne, anpthetm a number 0, 1, 2f

two R4 radiscal s, wheBeoR[#rr] [l acuna] hydrogen,
C[err]-C[err] al kyl, branched or unbranched, -Oderr]-Cerr]-alkyl, OH,

o ¢ or 1) e Pt et Rfs%?imggﬁ,’@% g ARIET

and NHR[err]SOerr]-Rerr], I's _chlorine, brom ne,
fl uorine, C[err]AC[eFF]PEEWXA and naphthyl, each of which may be substituted
by R?, and

B is -SO0;NH-, -CH=CH-~, a bond, and -C=C- and

R! ethyl, propyl, butyl and benzyl,

15
RZ is NH-S0,-R® and
R3 is hydrogen and COOH and
20 Ré is C3-Cg-alkyl, branched and unbranched, and phenyl and
R® hydrogen, -CHR!4-R!2 yhere R12 pyrrolidine [sic],
morpholine [sic], piperidine [sic],
25 —_—
-NR10R13 and —N N—R10
N
and R10 C;~Cg-alkyl, branched or unbranched, and
30 R13 C;-Cy-alkyl, branched or unbranched,

R4 can be hydrogen, methyl, ethyl.

3. A benzamide of the formula I as claimed in claim 1, where

35
A is phenyl and naphthyl, each of which may be substituted
by R%, and '
_B is -SOy;NH-, ~-CH=CH-, a bond, and -C=C- and
40

Rl ethyl, propyl, butyl and benzyl,

R is NE-CO-RS and Hllllll IHIH lIIH HIII Il

45 R3 is hydrogen and COOH and



NHCO ([ err] - Oos0/]48968/1 , NHSO err]-Clerr]-Cerr]-alkyl, NJerr],
-Oderr]-derr]-alkyl, 30 CN, COOH, CONH2,
CoOOderr]-Cerr]-alkyl, Sgerr]-Cerr]-Cerr]-al kyl, -SOQ2Ph,
Sqerr]NH-Cerr]-Cerr]-alkyl, iodine, §92NH2 and NH2, and A can
be-aromatic rin and _hgtero ti ' ht hyl ,
qui nol yl, qui nog?\ , g'gngf%ﬁgleg%T ,%‘ﬂgﬁ ﬁygmﬁbagﬁgg?hi%%%/Ip,hea%?gazo%/yl ,
phenyl, thienyl, imdazolyl, pyridyl, pyrimdyl_ and '
pyridazyl, it al £ baéyAgogersitHR14-R12 where R1Z pygrqlidipenpgiely pe
substituted by by [ smokpRbkind [mi¢]wppiperidine [sic]), 2 R8 radicals, and
40 B =®s bond, -(CHerr])[err]-, -(CHerr])[err]-O(CHerr])[err]-,
-(CHerr])[err]-S-(CHerr])[err]-, N

-(CHerr])[err]-SO (CH-a6k1d &L, - rr])ferr]-Sqerr]-(CHerr])[err]-,
-CH=CH, -Cerr]C, Gﬂlﬂﬁ [aﬁd d&gﬁc&")

-(CH err])[err]-CO(CH err])[err]-, -(CH err])[err]-NHCO (CH err])[err]-,

45 -(CHerr])[err]- CONH(CH err])o-,

37 10 - ( CHamr R} & +¢s—-dIR$T], ebrandéliad exr hhbeandhed,- RhdCO CH=CH-,
-(CHerr])[err]- SQerr]NH(CHerr])[err]-, A-B toget her also
[err] 15 13 e ] a Cerr]-alkyl and
Rlerr] is hydroé‘en, cﬁh% %lﬁépﬁ?%ﬁw gr ?Fb%‘gﬁ Jal kyl, linear or
branched, it being possible for a Catomin the_chain to 20 be
substituted by akgﬁeﬁﬁ“ be niydiiagen i ReehYl kb0 be

substitutekh by one or two R4 radicals, and
4. A benzamide of the formula I as claimed in claim 1, where

A is phenyl which may also be substituted by R?, and

20 B is -CH=CH-, and the B radical is in the ortho position to
[sic] the benzamide of the general formula I, and

Rl butyl and benzyl
25 R2 is NH-SO02-R® and
R3 is hydrogen and

Ré 1is C;-Cy-alkyl, branched and unbranched, and phenyl and

30
R? hydrogen, -(CHz)-R!2 where R!2 pyrrolidine [sic],
morpholine [sic], piperidine [sic],
35 =NR10R13 and —N N— R10
N/
and R10 C;-Cg-alkyl, branched or unbranched, and
R13 can be C;-Cy-alkyl, branched or unbranched.
40

5. The use of benzamides of the formula I as claimed in claims
1-4 for treating diseases.

6. The use of benzamides of the formula I as claimed in claims
45 1-4 as inhibitors of cysteine proteases.

— e
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Rlerr] can beospdag9e8 Cl err]-Cerr]-al kyl, branched or unbranched,

-G derr]-Cerr]-alkyl, OH d, F, Br, I, CFerr], NJerr], NHerr], CN,
COOH, 25 CoOOderr]-Cerr]-alkyl, -NHCO (err]-Cerr]-alkyl,
phenyl, NHCO phenyl, -NHSOgrr]-Cferr]-Clerr]-al kyl,

-NHSC{err]-p enyt;g errngLEe& %Fﬁh §|E¥1C] as 1nh1b1tors[3@Fbghgglne

[sic] and SO érr hen

- CH CH 82998 gUEh, ps e PP ‘}"rﬂsil&ﬁn ip pagticydar
mor ELglrlr]ne( [ SI[ g]r ca sz cﬁi‘gd{ glc?nd mgﬁyafbg?%pﬁ eTFY [sic],
honopi perazine [sic], [err] 35

and Rl err] g lgacunad ﬁ@rdﬂ thQéﬁnidé’é KM’J ,thar Eﬁﬁh\ﬂﬂa ar asnbl&ind®dn 2ldims
whi ch may al so Cargyf btibR% t¢d treatin dlseases in

shere Rerr] s KDUBRASvaCEs, Friegt ﬁ“‘%& il sFdEred or

where Rerr] is
unbranched, -O-Cerr]-Cerr]-alkyl, O4 d, F, Br, 1, CF&err] N err],
NH2, CN, COCPI CDhe Cpee 1t @[e@Fﬂll@ﬁ-?(wf tNHCIPU[“eH ]T— @peflaimadyin claims

- Nqu err |0 er r 1-@[ for |praldugling ndirudsOforr tr&geing neuevdégehdndtivend 45

Rlerr] is hydrogghsagsedisid hettkend] - k. branched or unbranched, and
38 n,pis [sic], independently of one another, a nunber 0, 1 or

2, and 10 %o IS [SI Chyghd eﬁ_gr}%\entlé f one not her ard num

2, 5 -3 T§F Yse 8s clainef il GhAE 8 TR rH}Pan? 6 ecqeéﬁeﬁéﬁlﬁ
claimi1, where diseases and P§u5ﬂ%|d%en§5ﬁ?ﬂlllﬁy dgCheBia WHiTENTRR9T be
substitutd® 10 massive hgmoRghagee B is -S®NH, -CH=CH, a
bond, and -(err]C and Rl ethyl, propyl, butyl and benzyl, 15

Rierr] is NthoOrgerhsdl chadflfd in claim B3foi Struudiagestiske GdaH and

craniocerebral trauma.

20 12. The use as claimed in claim 9 for treating Alzheimer'’s
disease and Huntington’s disease.

13. The use as claimed in claim 9 for treating epilepsies.

25 14. The use of compounds of the formula I as claimed in claims
1-4 for producing drugs for treating damage to the heart
after cardiac ischemia and damage due to reperfusion after
vascular occlusions.

30 15. The use of compounds of the formula I as claimed in claims
1-4 for producing drugs for treating damage to the kidneys
after renal ischemia.

16. The use of compounds of the formula I as claimed in claims
35 1-4 for producing drugs for treating damage arising through
proliferation of smooth muscle cells, and treating restenosis
of the blood vessels after angioplasty. '

17. The use of compounds of the formula I as claimed in claims
40 1-4 for producing drugs for treating cerebral vasospasms and
coronary vasospasms.

18. The use of benzamides of the formula I as claimed in claims
1-4 for producing drugs for treating tumors and metastasis
45 thereof.

[y IIIIII ﬂlll !Illl II l"l



20 R['efr]oog'@/ﬁggg] -(err]-alkyl, branched and unbranched, and phenyl

and RO hydrogen, -CHR[err]-Rlerr] where Rlerr] pyrrolidine [sic],
nor pholine [sic], piperidine [sic], -NR[err]Rerr] and
[err] and Rlerr] C[err] rr] al kyl , branched or unbranched,

and 30 err err rr | k I ranched. or_ unbranche
Rl efr] can bg[% #’GCL‘ ‘!ﬂ%%ﬁﬂ al“éaﬁ IyOf 1-31 %°rﬂub%rﬁzﬁ'ﬁ i ab?‘e‘gh’enfcc}taﬁﬂlﬁa I
as claimed in cl d-l-ﬂq for prodicing drugs for treapfugydispagerapht¥BAC each of

whi ch may be subsilevated interleukin-1bleveds andur. B is -SO2NH,
-CH=CH, a bond, and -(Jerr]C and 40 Rl ethyl, propyl, butyl and
g‘cagz_lyl ' 5 20. e’ hhe &6Ff B aMiGeTdd ARAmedSin clﬁ%:\s '134h¥3fF§QQFébt§BG
an
Jerr]-Cerr]-al gﬂyfunsh o URGTIRER SiSha® 4R aEBtipns ana hidigpric
hydr ogen, - CHR[ e iFORARF$] where Rlerr] pyrrolidine [5| cl,
nor pholine [sic], piperidine [sic], 5 -NR[err]R[err] and

[err] 10 21. A drugnprédpaaratioq] Eor]eﬁler phrehterfal lmradoheaperitonal
unbranchedip and [sic) use R dUnplriSifg rPpersdmghealityd, B¥siaesedodfentional
unbranched, pharmBEEGEc£12AnRe1 DY WA talBLLY |at Akt one benzamide I

as claimed in claims 1-4.

15 —_—
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15 4. A beooosopaBoesg the formula |- as clained in claim1, where

A - is phenyl which nay al so be substituted by R9, and 20 B S
-CH=CH, and the Bradical is in the ortho position to [ sic]

t he benzam de of the general formula |, ggnd Rl butyl and benzyl
25- Rl err] is NH-SC{err] Rlerr] and R3 is hydrogen and

Rlerr] is err]-Cerr]-al kyl, branched and unbranched, and phenyl and 30
RO hydrogen Nove EP??%tqﬂﬂgran%WNﬁqﬁsR[éh?}rpeﬁqﬂﬂrP&FﬁE ard use :
nor pholine [sic], piperidine [sic], -NR[err]Rerr] and

[err] Abstractind Rl err] C[err] C[err] al kyl , branched or unbranched,
and 5 R err] can be (err]-(Jerr]-al kyl, branched or unbranched. 40
5. The use gf ngﬁfﬂla@l:d&st‘?% Egﬁvjﬂ{ pla | as claimed in clains 1-4
for treating di seases. e use of benzami des of the fornmula | as
clainmed in clainms 45 1-4 as inhibitors of cysteine proteases.

40 7. The use as claimed in claim®[si "as inhibitors of cysteine
prot eases such as cal pai ns andR e i h particular cal pai ns
and Il andieat hepsins B and L. UseTo RZzam des of (hphe fornul a
| as clainmed in clains 1-4 cti as [sic] drugs for
treating diseases in AWRI B eIevated cal pain activities occur. 9.
The use of benzam des of the formula | as claimed in clains 10 1-4 for

produci ng drugs for treating neurodegenerative di seases and neur onal
damage. and its tautomeric forms, possible enantiomeric and

15 diastereomeric forms, E and Z forms, and possible physiologically
tolerated salts, in which the variables have the following
meanings:

Rl -C;-Cg-alkyl, branched or unbranched, where one of the C atoms
20 in this chain may be substituted by a phenyl ring, cyclohexyl
ring, indolyl ring and an SCH3 group, and the phenyl ring in
turn is substituted by by [sic] a maximum of two R% radicals,
where R¢ [lacuna] hydrogen, C;-C4-alkyl, branched or
unbranched, -0-C;-C4-alkyl, OH, Cl, F, Br, I, CF3, NO,, NH,,
25 CN, COOH, COO~C;-Cs4~alkyl, NHCO-C;-Cs4-alkyl, and

RZ2 can be NR5CO-R6 and NHR3S0,-R6, and

R?® is chlorine, bromine, fluorine, C;-Cg-alkyl, NHCO~-C3;~Cg-alkyl,
30 NHSO;-C;~-C4-alkyl, NO;, -O-C3-Cy-alkyl, CN, COOH, CONH,,
C00-C;-C4—-alkyl, S0;-C;-Cy-~alkyl, -SO,Ph, SO,NH-C;~Csz-alkyl,
iodine, SO;NH; and NH,;, and

A can be aromatic rings and heteroaromatic rings such as
35 naphthyl, quinolyl, quinoxyl, benzimidazolyl, benzothienyl,
quinazolyl, phenyl, thienyl, imidazolyl, pyridyl, pyrimidyl
and pyridazyl, it also being possible for the rings to be
substituted by by [sic] R? and up to 2 R® radicals, and

40 B a bond, -(CHz)p-, -(CHz2)n~0-(CHz2)o-,
=(CH2)0-5-(CH2 ) -,
=(CH2)0-SO~(CH2)m~, =-(CH2)0-SO2~(CH2)p~, -CH=CH-, -C=C-,
-CO-CH=CH-,
=(CH2)o-CO=-(CH2 )=, =(CHz)p-NHCO-(CH3)o-,
a5 -(CH2)m~ CONH-(CHz)o-,



10. The use pos0l/agoes in claim9 for treating neurodegenerative

di seases and neuronal damage caused by ischema, trauma or 15 massi ve
henor r hage. 11. The use as clai ned in claim9 for treating stroke and
crani ocerebral trauma. 20 12. The use clalned |n claim9 for treating
Al zhei ner's di seagse nd Huntlngbg 3 |se 13. The use as
clained in clainir§CHom t'P'g gﬂwiﬂ'l'ep gE0-CBC 4 'The use of conmpounds of
the formula | as*&‘F%a)mEdSPtN*I,‘I( 1-4 for producing drugs for
treati ng damage to the heart after cardiac ischem a and damage due
to reperfusi anpatbgéther alsovascul ar occlusions. 30 15. The use of
conpounds @f the formula | as clainmed in clains 1-4 for producing
drugs for treating danage to the kidneys after renal ischem a

16. The use of conpounds of tMe fdynula I inmgd in clainms 35 1-4

for producing drugs for treati ge ar{ gh

proliferation of snmooth nuscl NS and t AQ st enosi s of the
bl ood vessels after angioplasty. ® 17. The use of conpounds of the
formula | 1@s clained in clains 40 1-4 fOop prodUC|ng drugs for treating
cerebral vasospasns and ®%:cor ghary vaso SOB. 18. The use of
benzam des of the formula | as in Cl%ﬁ%ﬁii[ﬁ'_ 1-4 for producing
drugs for treating tunors and tasis 45 engeof .

41 19. The use of benzani d&s of the formula | as ctained in clains

1-4 for producing drugs for treating diseases in which - el evat ed
interl eukil® 1 | evel s occur. 5 20. The use of benzam des as clained in
claims 1-4 f@s thpatbdeh and c1_¢pnumghogﬁ@aj di sorders such as

i nfl ammati ons and rheunatic di sorders.
R is hydrogen, phenyl, naphthyl, C;-Cg-alkyl, linear or
branched, it being possible for a C atom in the chain to be
20 substituted by a phenyl ring which itself may alsoc be
substituted by one or two R¢ radicals, and

R® can be hydrogen, C;-Cs-alkyl, branched or unbranched,
-0-C;-C4-alkyl, OH, Cl, F, Br, I, CF3, NO,, NH,, CN, COOH,
25 CO00-C31-Cy-alkyl, -NHCO-C;-Cg-alkyl, phenyl, NHCO-phenyl,
-NHSO;-C1-Cg-alkyl, ~-NHSO;-phenyl, -805-C;-Cs-alkyl, pyridine
[sic] and SO,-phenyl,

R® hydrogen, -CHR4-(CH;)p-R!2 where R!2 pyrrolidine [sic],
30 morpholine [sic], piperidine [sic], hexahydroazepine [sic],
homopiperazine [sic],

Yi-2

~NR10R13 and —N N—RI0
35

and R10 [lacuna] C;-Cg~-alkyl, branched or unbranched, and
which may also carry a phenyl ring which is in turn
substituted by by [sic] a maximum of two Rl radicals, where

40 R1l is hydrogen, C;-C4-alkyl, branched or unbranched,
-0-C;-C4-alkyl, OH, Cl, F, Br, I, CF3, NO,, NH,, CN, COOH,
CO0-C;-C4-alkyl, NHCO-C;-Cy-alkyl, -NHSO,-C;-Cgz-alkyl and
~S03-C1~Cy4-alkyl; and

45 R13 is hydrogen and C;-Cg-alkyl, branched or unbranched, and



4 :

2_1‘: A dr ug pPOBAY4ABO6B for oral, parenteral or intraperitonal 10 [ sic]
use, conprising per single dose, besides conventi onal phar maceuti cal
-ancillary substances, at |east one benzam de | as clainmed in clains
1-4. .15 20 25 30 29 40 45
n,p is [sic], independently of one another, a number 0, 1 or 2,
and

m,0 is [sic], independently of one another, a number 0, 1, 2, 3
5 or 4.
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