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0050/ 47573 Novel heterocyclically substituted benzam des and the| r

~use The present invention relates to novel heterocyclically 5

- substituted benzami des and their use in the control of diseases.

Cal pains are intracellular, proteolytic enzynes from-the cystei ne

protease group and are found in many cells. Calpains are .activated by an
el evat ed cleRehthexereayeticadilyi gubPsthitured pengamidascandntheindgiseade bet ween
calpain | or [err]-calpain, whichis activated by [err]nol ar

concent r at TRé prifsenal ﬁhwnﬂwms:eaadegeﬂqoabﬂel héderdicy@i €8APRY N, Wi chis

activat eg byndihRedCREsEM RS QH& Heir usdl Eh URd R¥aiteB1 IO NEiXRases.
Int.J.Biochem 1990, 22(8), 811-2 Nowadays, the existence of other

cal pai n |soenz nes is also 1 B stul at ed K Suzuki et al., Biol.Chem
Hoppe- Seyl &% are 1 %”’(‘?)51 g?ét roteo Yé?a I 5rﬁ?e§tﬁT§(¥sf‘815‘Fay an
i mport ant Pm‘@’-‘ﬂsr? g5pupand ar&h?@il@ﬁﬂom danypretlss £alpadnaddiy) the cl eavage
of regul at acyiRedr bycamelavaltedsconaendinationase d@lciympsketietaal prot ei ns

such asi10 & ihctidnSBELi] inhded BEtWRET | 1paohET N ;pealpafh,d%ﬁeﬂais on in
rheumat oi d & {JUddd § ?» &H.&Eapx' '2:% psserialag ‘A’Etéai&‘?mﬁ%ﬁat%&d‘ &h pain

pl atel ets, euro /otein rg whi ch

PEs S
B o T ot odtf (PR CAIPPERT e 18 potivarge By ndidne czegce&%%@tw 2R
K. K. Wang e?a]aﬁl“m oBAJEP | FPHSQP R IR - ‘é(ﬁl°°h$§941§9° 23(834285-22) - [ evat ed
| evel s of Bewatays h&bhe existemegsof cother valbaim isoepzymephisiaisegi cal
processées, pbsoirulatedp(B. Suakicetaal of Rivd.chamt BipdgecGeytardi ¥95,nf arcti on),
of the ki dgey 9y, eh3the, central nervous system (eg. stroke),
i nfl ammat i ons, ‘muscul ar dystrophi es, cataracts of the eyes injuries to

the central,_pervous_system sease, etc. (see
K. Vang. Calass 308 Bréllineg (B001AY (B dhipofFARE, KT e du oKRERBh wi ¢

el evat ed aH’EJY%B)]T?@%P%tE‘FRCQ%‘FF?a&Bﬂ‘EﬂJd}g Ehecrispvagee P, ragratTuse

cal ci um20 profegigvsdench pas rptednt bihrse\Cor aytwlsﬁlatadnurwgeimgs@phsasj ect

to MAP 2 and spectrin, and muscle proteins, protein degradation in
rheumatoid arthritis, proteins associated with the activation of
platelets, neuropeptide metabolism, proteins in mitosis and
others which are listed in M.J.Barrett et al., Life Sci. 1991,
25 48, 1659-69 and K.K.Wang et al., Trends in Pharmacol.Sci., 1994,
15, 412-9.

Elevated levels of calpain have been measured in various
pathophysiological processes, for example: ischemias of the heart

30 (eg. cardiac infarction), of the Kkidney or of the central nervous
system (eg. stroke), inflammations, muscular dystrophies,
cataracts of the eyes, injuries to the central nervous system
(eg. trauma), Alzheimer’s disease, etc. (see K.K. Wahg, above).
These diseases have a presumed association with elevated and

35 persistent intracellular calcium levels, which cause calcium—
dependent processes to be overactivated and no longer subject to
physiological control. In a corresponding manner, overactivation
of calpains can also trigger pathophysiological processes.

40 For this reason, it was postulated that inhibitors of the calpain
enzymes might be of value for treating these diseases. This has
been confirmed by a variety of investigations. For example,'
Seung—-Chyul Hong et al., Stroke 1994, 25(3), 663-9 and R.T.Bartus
et al., Neurological Res. 1995, 17, 249-58 have demonstrated that

45 calpain inhibitors have a neuroprotective effect in acute
neurodegenerative disturbances or ischemias, as occur following
cerebral stroke. Calpain inhibitors improved recovery from the



: _ - 0050/47573 _ _ _ _
physi ol ogi cal control. In a correspondi ng manner, overactivation of

~cal pains can also trigger pathophysiological processes. 40 For this
. reason, it was postul ated that inhibi%grs of the calpain enzynes night be

of value for treati t hese eases hi s has nfirne
variety of mﬁﬂe’é%tffed r“flﬂﬁgcelfg‘?rfS & ERpPR ne“§é’ﬂ'ﬁ§°’éh§’(ﬁt“ﬁg’ﬁ Cgt Stroke

1994, 25( 3PCcerRd IldoRiNY myneFinentel HraimEypwnas)i Eafk - §tmal!995= aiy,
249- 58 haveérdeniaist.AgaddSthatUsas d&?@alﬁdWﬁbBﬂ@ﬁs Ifae Edehsteigpredt ect i ve
effect in atu} eproc.MatloBegessyiat UsR, di®dsyr Banceeebré ifouhanthst cslpadaur

gg'Si)/O\zllmwg% inh €61 &R havh QksrotedltBob ”effmétb lohO ﬁ%bﬂ%@gé& CRYEHpsl.r om t he

LY Perlor e
deficits anasrrlle%ar’o%tnorlsgllusteutr baélﬁéeJa%\hClﬂc -J- 1995”?%52(1%6 E{) nge'}%
exper i ment P18 &R FORFRERES K’l@ts&ﬁi%ﬂ'f‘ gphjpitors rexerted peng

1996, 93, 3sfgequFollowingRrartiacndapage qausedppycisghemiacay. Sci. USA,
1995, 92, reperfudimmndsSihe¢ acllpadnninBibitiundsi tiohsbhtawhearpleasetafvehef f ect

on hypoxiea dapngabuelidney Spotent Y3 has@, wadte prop6béd eforalthemJa®. Circ. J. 1995,
59(1), 40- nei“ﬁ?% ic PLE é%ﬁ%@ﬂééﬁé&ﬂstﬂ%agé' Pﬁ'ﬁi a&t{' BLtors, exerted

Ceper fus: ofeuE A5 Sap Yehes L PATellr IRSpE RE LR | 3L e

[err]-AP4 BRLE23% of ip FEH‘F@F"&%(%’@E‘&R%@& fbre tq¥é‘r?|]%§e 19?‘herapeut iC
agents in Al8hei ¥—691di sEasaddirippgakt was found thakepadpainobshiblitors
651- 59) .15Cabkpai ¢ytictoxiict of fectiss oni phindir sl lish¢E. Shilsd easelof 20th

l géep euki ﬂeé{:ﬁidsf]'n(tNg&\éhﬂft@é& €andér, Rééf.t,?lseaagi&% 1994?(?) 597f ?01% I'n
addi ti on, n in j tyor cytotoxic effects on
tunor cell$ (ll?%megﬁ ét&a C%JO%% sk/@g%@d |?l't9 is Bf)east Cancer Res.
Sendai Jp, 1994, 25.-28. Sept., _Int.J, Oncal. 5(Sup| , 1994, 381).

Ot her possPbher m%ﬂecw%ﬁf CARPBIR olnhikisors saksy lllr?tR K’-\?\&’ﬁd‘ WS8ITr ends

i n Phar 28cBresis .in Phesmadsl.seliz,81994, 1%l gd2n8i nhi bitors have been _
described in the literature. However, these are predom nantly either

i'rreversi bgihaih Bid@bitors have been described in the literature.

However, these are predomirantly either irreversible inhibitors
or peptide inhibitors. As a rule, irreversible inhibitors are

25 alkylating substances and suffer from the disadvantage that they
react nonselectively in the organism or are unstable. Thus, these
inhibitors often have undesirable side effects, such as toxicity,
and are therefore of limited use or are unusable. Examples of the
irreversible inhibitors are E 64 epoxides (E.B.McGowan et al.,

30 Biochem.Biophys.Res.Commun. 1989, 158, 432-5), a-haloketones
(H.Angliker et al., J.Med.Chem. 1992, 35, 216-20) and disulfides
(R.Matsueda et al., Chem.Lett. 1990, 191-194).

Many known reversible inhibitors of cysteine proteases such as
35 calpain are peptide aldehydes, in particular dipeptide or
- tripeptide aldehydes such as 2-Val-Phe-H (MDL 28170) (S.Mehdi,
Tends [sic] in Biol.Sci. 1991, 16, 150-3) and the compounds from
EP 520336.

40 Peptide ketone derivatives have also been found to be inhibitors
of cysteine proteases, in particular calpain. However, only those
ketones in which, on the one hand, O-terminal leaving groups
cause an irreversible inhibition and, on the other, a carboxylic
acid derivative activates the keto group, have been found to be

45 effective inhibitors (see M.R.Angelastro et al., J.Med.Chem.
1990,33, 11-13; WO 92/11850; WO 92,12140; WO 94/00095 and
WO 95/00535). However, only peptide derivatives of these
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or peptide inhibitors. As a rule, irreversible inhibitors are 25 al kyl ating

subst ances and suffer fromthe di sadvantage that they react

" nonsel ectively in the organi smor aregunstabl e. Thus, these i nhibitors
of ten hav ndesitabl e e effect such oxi ci_t nd.are fherefore
of 11 m teq:iuReR o il Bt EEd e 8O, FRy g re%ngs?ambs BGHFTR Lor s

are E 64 eb@ﬁ%@%‘a?ELB %GiwanJe{‘e% hemsy 1893 ¢ ifn Bi438RHL? Res. Commun. 1989,
158, 432-5§.L diaxhepren gtesrl., (Tmmgmemer 18p44a137, 29NBd2Zhand see92, 35,
216- 20) am.Rlizngefladeso et (@R.Mabsueya et al., Chem Lett. 1990, 191-194).
Many knogn reversible inhibitors of cysteine proteases such as 35 cal pain

are pept| p t I des
such as Z %ﬁ‘ﬁ £ j{%@g ?I&éﬁdaﬁ%kgﬁl q Ei(l%égéf gSglg@é{l%l
16, 150- 3)e OUTTS 48 F%?)tld onl®

derivative34 4%9@5af=‘§ e]rilsf5(9unﬁ°‘t'%"% MnﬁrbMQﬁ]saStmo‘Pt A3treilfle prot eases,
i n particu¥ fed-ghpmi. n19HAIBsedll-dd| foundosbe ankkignwes phenyhiderivehivée one
hand, ai1bepPKraONE-CHQUHSIEh )HCOHPSCOOCH;aUsEb@ oIy aveesk bihilbiltobi 6£ 0on and, on

the other, odusaoryhs Caerivatidedss | 41d uBsBELbAR S ol BopkAlbraoup, have

been foundTé@ra sincilEel] aabn i piis gggk_)gasg@g; 3@88@@5%)830&%”(1

J. Med. Che @1%

WO 95/ ooss%‘ibs $8rbe’b?ﬁ"§} épP?’ﬂes%l T, BEYGE PN PHXEEtlgate 050/ 47573
3 ket oam des and keto esters have so far been reported to be active
(Zhao ZRaoJR|i81837aP,, 8. MEB768eIP 18EB7736an84FR-BM336 Gesciibebenson et

al ., J. Medaldetiypde %9\9141cl3xner%9H&riﬁedirﬂ’oilealpeﬂ:f&e@w%&ﬁt soflatad. above).

gstefetobe@;@m arﬁﬁpwo&cﬂg& C“ Bﬂéﬁanfé)rgo%xamfa tddre ketgoo%
and 92/ 11 Vs ?’% M 1E é’?%g d”y\% }’fgﬁgd”ﬁ?v’%“i‘g@é

11- 13 f ountPih&hens Bﬁ%‘h’sdepﬁ'é‘ﬁg 16%‘?% v‘é’t °‘i0° an amino acid, thereb
Ph- CONH2@Hg THIIEh Fige) toamues a éebzdemwuahmake |Qﬂ4-Pl§F-Po¥nlé)¥blt°é’§l-pal n.
This derivative is also described in J.P.Burkhardt,

Substituted, non-peptide, heterocyclically substituted benzamide

derivatives having an improved effect have now been found.

25 The present invention relates to heterocyclically substituted
benzamides of the formula I

30 Al 0

and their tautomericland isomeric forms, and also, where
appropriate, physiologically tolerated salts, where the variables
40 have the following meanings:

R! is hydrogen, C;-C¢-alkyl, 0-C;-Cg—alkyl, OH, Cl, F, Br, I,
CF;, NO;, NH,, CN, COOH, CO0-C;—C4s—alkyl, -NHCO-C,—-C,4—alkyl,
-NHCO-phenyl, —CONHR®, NHSO,-C;-Cy4-alkyl, —-NHSO,-phenyl,

45 —-S80,—-C3;—Cs—alkyl or -SO,-phenyl, -
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Tetrahedron Lett., 1988, 3433-36. However, the inportance of the
substituted benzam des has so far never been investigated. 15 JP 8183759,
. JP 8183769, JP 8183771 and EP 520336 dgscri be al dehydes whi ch were

derived from di,peptides, W th sa _ | xarrpl e
cycl ohexangqg] g¥?ﬁ?%ﬁ‘é’d C1” ?l%taé'bl‘gi ‘3%1 Fn%@‘ Pﬁéx ﬂ‘p E?lrpe rdi nes,
bei ng i ncorporé"tFed NO2,n 824 deeCR tl‘ER-,O |Cnﬁ?4:)|at13ﬁ’%'| TNEOT G %f' #¥&ni no

aci d, thereby 20HgPvPhenyli,s eCpﬁﬂhbvélHSth%lTFde@lmrc hNﬁéespcb&lnpléb n '

i nhi bitors. -S0bsti-cyt&tkyInot- pspi-phenyheder ocyclical |y substituted
benzam des derivatives having an inproved effect have now been found. 25

The presenty,i 4P o KL 38R0 NS BHATYCLEER LSHRS! I g0 capbenzani des

of the formul a canalsomerlc
forms, and al s@@ (’—3? ally, GRF5¥ POg LT ﬁW}?sFB’P%b’rté'zﬁnltﬁ Ro er ated salts,

where the variables 40 have the foll ow ng neani ngs: Rl is hydrogen,

Cl- C6- al kyIR® OiElh@8ragdryl chDerifk, bromBme,| fluorine, CE3;CeNaRky NHRheOM] ,

COOH, QM C1- Chmabkg|~c,~BHER: Chogdon ey, - NHCO- pheny!, - CONHRS,

NHSQO2- C1- C4- al kyl , - NHSO2- phenyl, 45 - SA2- C1- C4-al kyl or -SO2-phenyl,

0050/ 47573 Rt is C;-Cg—alkyl, which can additionally carry a phenyl,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl-cycloheptyl

[sic], indolyl, pyridyl or naphthyl ring which, for its part,

15 is substituted by one or two radicals R7, with R7 being
hydrogen, C;—-Cy,—alkyl, -0-C;—Cs—alkyl, OH, Cl, F, Br, I, CFj3,
NO,, NH,, CN, COOH, COO-C;-Cs—alkyl, —CONHRSE,
-NHCO-C,—Cs—alkyl, -NHCO-phenyl, —-NHSO,—-C,—C;—alkyl,
-NHSO,—phenyl, -S0,~C;-Cs—alkyl or -SO,—phenyl,

20 :

R5 is hydrogen, -CO-OR%, -CO-NRYRI10,

__”_N ’ N— R12 . |o| NG, H12 . _J.I__N
25 / t ' < >

or

/ N-R12

——co-NR1°—
30

Ré is hydrogen,' C;—Cg—alkyl, -0-C;-C¢—alkyl, OH, Cl, F, Br, I,
CF3, NO;, NH;, CN, COOH, COO-C;~C4-alkyl, '

35 R® is hydrogen or C;—-Cg¢—-alkyl,
R® is hydrogen or Ci;—Cg—alkyl which can additionally be
substituted by a phenyl ring which can additionally carry a

radical R!! and can be substituted by
40

45
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4 R2 is hydrogen, Cl-C6-alkyl, OCl-C6-alkyl, OH d, F, Br, I,
CF3, NO2, NH2, CN, COOH, COO Cl-C4-al kyl, -NHCO Cl-C4-al kyl,
. - NHCO phenyl, - CONHR8, NHSO2- Cl- CA-al gyl, -NHSQ2-phenyl,
- S2- C1- C4-al kyl or -SO2-phenyl or 5 Rl and R2 are, together, a chain

- CH=CH CH=CH-, which can additionally carry one or two substituents
R6, R3 is hydrogen, chlori brom ne, rine, /Ql 06 al kyl, phenyl,
10 NHCO- Cl1- anal VR Rop — 12 , RN ig Cl: éBNal ., Whi ch can
additionally carry a phenyl, cycl opropyl, cyc t"“ﬁ , cyclopentyl,
cycl ohexygl - cycl ohept yl [sic], indolyl, pyridyl or naphthyl ring .
which, for its part, 15 /—s\substitu byzone or two radicals R7, with
R7 bei ng hydr ogen, €k C4-cal kyl , - &1 al kyl, O4H d, F, Br, I,
CF3, NO2, NH2, ON. OQSH~/ OO0 Cl- CA¥al kyl, - CONHRS,

- NHCO- C1- C4- al kyI , - NHCO phenyl, -NHSO2- Cl- C4- aI kyl , - NHSQ2- phenyl ,

- SO2- C1- C4- al kyl or -SO2-phenyl, 20 R5 is hydrogen, -CO OR8, -CO NROR1O,
[err] 02510 is ﬁ’aﬁhrogeRGorlél-i@)gdéﬂgﬂl Cl- C6-al kyl, -O Cl-C6-al kyl, OH,
a, F Br, I, CF3 NO2, NH2, CN, COOH, C@C104alkyl 35 R8 is
ggg{gggga%y % 00en, c\R3-aki Y IRLEN 20y D! lof, Whi g, can

CF3, NO,, NH,, CN, COOH or COO"C]_-C4‘alle

15 R12 jis hydrogen or a Cp-s—alkyl chain which can be substituted by
a phenyl ring which can itself additionally carry one or two
radicals R!1,

X is -NH-CO-, -N=CH-, —-CH,-CH;-, —-CH=CH-, -80,-, -CHy—, -CO- and
20 -CH,-CO-, '

n is thé number 0, 1 or 2, and

m is the number 0, 1 and 2.

25 '
Preference is given to heterocyclically substituted benzamides of
the formula I as claimed in claim 1, where R’ is hydrogén, and R1
[sic], R2 [sic], R3 [sic], R4 [sic], X, m and n have the
abovementioned meanings.

30 : _

Preference is furthermore given to heterocyclically substituted

benzamides of the formula I as claimed in claim 1, where RS is

-CO-NR?R10, and R1 [sic}, R2 [sic], R3 {[sic], R4 [sic], X, mand n

. have the abovementioned meanings.

35
Finally, preference is also given to heterocyclically substituted
benzamides of the formula I as claimed in claim 1, where RS is
-CO-OR8, and Rl [sic], R2 [sic]}, R3 [sic], R4 [sic], X, m and n
have the abovementloned meanings.

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

45 resolution with the compounds of the formula I or their

- intermediates using a suitable optically active base or acid. On
the other hand, the enantiomeric compounds can also be prepared
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substltut ed by a phenyl ring which can additionally carry a . radi cal
R11 and can be substituted by 40 45 0050/ 47573

.5 [err] 10 R10 is hydrogengor Cl-C6-al kyl, R11 ISNHgydE:I(ilgen

8(130360?| COCf%l %X(Ifgzaég%‘l%rcﬁf%ly a%%a?’&gnCS?‘p%u’asér rf]c’ra?ﬁﬂ‘p]@nal n which
cah be subsPPHR tive am%mpﬁﬁh?ﬁ F45hy ajhPRenkkA andae) f texrfiophanal | y
carry one quqvﬁyrosme. radi cal s R11, X is -NHCO, -N=CH, -CH2-CH2-,
-CH=CH, -SO2-, -CH2-, -CO and 20 - CH2- CO-, n i s the nunber 0, 1

or 2, ands The present invention also relates to the compounds which are

mesomeric and tautomeric in relation to the compounds of the

formula I, for example those compounds in which the keto group of

the formula I is present as an enol tautomer.

10 Some of the novel compounds I can contain a basic or acidic
group. In these cases, the compounds I can be present in the form
of their physiologically tolerated salts, which can be obtained
by reacting the compounds I with a suitable acid or base.

15 Suitable acids for forming salts with novel compounds I which
contain a basic group can, for example, be hydrochloric acid,
citric acid, tartaric acid, lactic acid, phosphoric acid,
methanesulfonic acid, acetic acid, formic acid, maleic acid,
fumaric acid, malic acid, succinic acid, malonic acid and

20 sulfuric acid. Suitable bases are, for example, potassium
hydroxide, sodium hydroxide, lithium hydroxide, triethylamine,
a,0,0~-tris(hydroxymethyl)methylamine and other amines.

The ketobenzamides I according to the invention can be prepared
25 in a variety of ways, which have been outlined in synthe51s
schemes 1, 2 and 3.

The carboxylic esters II are converted into the acids ITI using
acids or bases such as lithium hydroxide, sodium hydroxide or

30 potass1um hydroxide in agqueous medium or in mixtures composed of
water and organic solvents such as alcohols or tetrahydrofuran at
room temperature or elevated temperatures, such as 25-100°C. The
acids III are linked to an a-amino acid derivative using
customary conditions which are listed, for example, in

35 Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], 4th Edtn., E5, Ch. V, and C.R.Larock, Comprehensive
Organic Transformations, VCH Publisher, 1989, Ch.9.

The carboxylic acids III are converted into ”activated” acid

40 derivatives R’-COOL, with L being a leaving group such as Cl,
imidazole and N-hydroxybenzotriazole, and then converted into the
derivative IV by reaction with an amino acid derivative
H;N-CH(R4)-COOR. This reaction is carried out in anhydrous, inert
solvents such as methylene chloride, tetrahydrofuran and

45 dimethylformamide at from -20 to +25°C.
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m is the nunber 0, 1 and 2. 25 Preference is given to heterocyclically

substituted benzam des of- the fornmula | as clainmed in claim1l, where RS
. is hydrogen, and Rl [sic], R2 [SIC] R3 [sic], R4 [sic], X, mand n have
the abovenenti oped neani ngs. 30 Preference i's furthernore given to
heterocycllggFF? gubstltuted benzam des of the formula | as claimed in
claiml1l, where R5 is -CO-NROR10, and Rl [sic], R2 [sic], R3 [sic], R4
[sic], X, mand n have the abovenenti oned neani ngs. 35 Finally,

preference is at Tt 0 heterocyclical ¢ t i/Put ed benzam des of
the formga | | rre inclaim1l, where ~ CO-ORB, 'and Rl [sic],

R2 [sic], R3 [sfc], R4 [sic], X, mand n 3have the abovenenti oned
meani ngs. 40 The donmpounds of fornmula | can bé' enpl oyed as racenates or
as enantionerically pure conpounds or as diastereoners, |f

enantionerically pure conpognds are desired, these can e obt ai ned, for
exanpl e, by carrin ut a _donventiongl raciigﬁéjéEc&ﬁ utlon with the
conpoundsp of the f M orPheir  intefP s using®®"suitable
optically acti wybase or acid. On the ot her hand,, the enantioneric
conpounds can al so be pPrepared 0050/ 47573

6 by enpl oying commercially avail abl e conpounds, for exanple _
optically active am no acids such as phenyl al ani ne, tryptophan and
tyrosi ne. 5 The present i nvent’j on al so relateg to_t he CEEE;:ﬁZS whi ch are
mesoner i¥xs and_t auf onert cg,@,l,al | Odbok®© -the—gonpou Eon formula I,
for exanple those co sin mh ch the keto g# tho fortita | is

present as an enol f&utomer. . .

The derivatives IV, which as a rule are esters, are converted

20 into the ketocarboxylic acids V in analogy with the
above—~described hydrolysis. The ketoesters I’ are prepared in a
reaction which is analogous to the Dakin-West reaction, using a
method of Zhao Zhao Li et al., J.Med.Chem., 1993, 36, 3472-80. In
this reaction, a carboxylic aéid, such as V, is reacted, at

25 elevated temperature (50-100°C) in solvents, such as
tetrahydrofuran, with an oxalyl chloride monoester and the
resulting product is then reacted with bases, such as sodium
ethoxide, in ethanol at 25-80°C to give the ketoester I’ according
to the invention. The ketoesters I’ can, as described above, be

30 hydrolyzed to give the ketocarboxylic acids according to the
invention.

Conversion into the ketobenzamides I’ is likewise effected using
a method which is similar to that of Zhao Zhao Li et al. (see

35 above). The keto group in I’ is protected by adding
1,2-ethanedithiol while employing Lewis acid catalysis, for
example using boron trifluoride etherate, in inert solvents, such
as methylene chloride, at room temperature, resulting in a
dithiane. These derivatives are reacted with amines R3-H in polar

40 solvents, such as alcohols, at 0-80°C, thereby giving rise to the
ketoamides I (R? = NR7R8).

45
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10 Sone of the novel conpounds | can contain a basic or acidic group. In
t hese cases, the conpounds | can be present in the form of their

. physiologically tolerated salts, whi cfb can be obt ai ned by reacting the
conmpounds | with a suitable aC|d or base. 15 Suitable acids for formng
salts withSrBeEE %onpounds | which contain a basic group can, for
exanpl e, be hydrochloric acid, citric acid, tartaric acid, Iactic aci d,
phosphoric acid, met hanesul foni,c acid, acetic acid, form c acid, naleic
aci d, fumar £ acid, nmalic acig succinic acid, Ionlc acid a
sul furic gcid. &y es ar fgé exanpl e, hyd OXI de
sodi um hydr oxi de, h?]dr 7 Ur rethyt2m nen}
a,a,a-tris(hydie yl Yoret hyl amni and ot her ank’nes The
ket obenzami des | accqrding to tRe invention can be prepared 25 in° varlety
of ways, which have been outlined in synthesi schem®® 1, 2 and 3.
The carboxylic esters Il are converted | the acids III usi ng aci ds or

bases su@n as |ithium hydroxide, sog
i n aqueous nediumor in mxtur onposed
such as al cohqls or tetrahygfofuran at

t enper at ur es,R% qs 25-10Q[err] C. The

OXIde or 30 pgtassium hydroxi de
wat er and forgani ¢ sol vents
roomtenperaturg or el evated
acids Il are ljinked to an

a- am no acid deri coogUst omary condi ti ons whi dh ar@ listed, for
exanpl e, C§5 {ibéh- eyl , NEt hoden der organi schen Cheni|le®[f&t hods of
Organi c 15 J stry] 4th Eatn., E5, Ch. V, and C R Larogk, Conprehensive
Organi ¢ Transfornat|8Ws VCH Publ i sher, 1989, Ch.9. The carboxylic
acids Ill are converted into "activated" acid 40 derlvatlwes R -COOL, with
L being a | eaving group such as d, i m dazol e and

N- hydr oxybenzotri azol e
reaction with an am no¥Yacid derivative

and then converted into the. derivative IV by
H2N-CH(R4) COOR. This reaction is

carried 2t in anhydrous, inert sol vents. ch as net hyl eg® chlorlde
tetrahydrofuhqn and 45 di man de at ﬂ +25[Jerr
0050/ 47573 Oxidation CONH

CONH

o e

An alternative method is depicted in Scheme 2. The ketocarboxylic
acids III are reacted with aminohydroxycarboxylic acid
derivatives VI (Preparation of VI, see S.L.Harbenson et al.,
J.Med.Chem. 1994, 37, 2918-29) using customary peptide coupling
methods (see Houben-Weyl above), resulting in the amides VII.
These alcohol derivatives VII can be oxidized to give the
ketocarboxylic acid derivatives I according to the invention. A
variety of customary oxidation reactions (see C.R.Larock,
Comprehensive Organic Transformations, VCH Publisher, 1989,

page 604 f.), such as Swern oxidations and Swern-analogous
oxidations, can be used for this purpose. Preference is given to
using a dimethyl sulfoxide/pyridine-sulfur trioxide complex in
solvents such as methylene chloride or tetrahydrofuran, with or
without the addition of dimethyl sulfoxide, at room temperature
or at from -50 to 25°C, (T.T.Tidwell, Synthesis 1990, 857-70) or
sodium hypochloride [sic]/TEMPO (S.L.Harbenson et al., see
above).

ﬁ-

25

30

35

40

The a-hydroxy esters VII (X = O-alkyl) can be hydrolyzed to
carboxylic acids VIII using similar methods to those above,
preferably, however, using lithium hydroxide in

45
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7 Schenme 1 [err] 5 10 15 The derivatives 1V,

which as a rule are esters, are converted 20 into the ketocarboxylic acids
.Vin analogy with the above-describ hydrol ysis. The ketoesters |I' are
prepared in a reactiaon i ch is anal’ogous to . the Daki n-Was% reaction,
using a  MAERBACOI YWATOINER, MIRAITEP 3¢ KRR tEMRRTatUSy3 Ota8T S5LFS30. I n
t hi s react i9namgdesrh@rel pEepayad byuspagking Wighr aleehels r 2BiReRyat ed

t enper at ur an@ed- 4199 [mreviiChsin desicrdbed, couplings conditicis.dTbeualenhodi t h an
oxal yl chl derfleatDr®eay eanadlss R oxiaszed ity givedulé ketdchaeBokgBid ed with
bases, suchcdg O HHRiveCtNRX LR ing 8! RN HnRnt23580[ err]C to give the

ket oester |" according to the 1 nvention. The ketoesters |' can, as

descri bed above, be- 30 hydrol yzed topgiye t he ket gcarboxyli ¢ acids

accordi ng t8et Akdehydese APFBRAING tepfher LRERRYIANGOF hEhk iBBBAZaki des | i s
| i kewi se eflRéct &ydyeter) can ket hoepased byi 8 Berhadsimglanato dgthathghowhao Li
et al. (sedn synthesis scheme 3. Benzoic acid derivatives III are linked to

10 suitable aminoalcohols X to give the corresponding benzamides XI.
For this, use is made of customary peptide coupling methods which
.are described either in C.R.Larock, Comprehensive Organic
Transformations, VCH Publisher, 1989, page 972 f. or in
Houben-weyl, Methoden der organischen Chemie [Methods of Organic

15 Chemistry], 4th Edtn., E5, Ch. V. ”Activated” acid derivatives of
III, in which the acid group COOH is converted into a COL group,
are preferably used. L represents a leaving group such as Cl,
imidazole and N-hydroxybenzotriazole. This activated acid is then
reacted with amines to give the amides XI. The reaction is

20 carried out in anhydrous, inert solvents, such as methylene
chloride, tetrahydrofuran and dimethylformamide, at from -20 to
+25°C.

25
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35

40

45
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The keto group in I’

whi l-e enpl oying Lewis acid catalysis,
. etherate,

tenperature,
ami nes R3- BYPHhSS: SCRE™E of vents

giving rise to the
Schemgr%,
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S protécted by addi ng

for

1, 2- et hanedi t hi ol
exanpl e using boron trifluoride

such

di t hi ané.
such as al cohol s,
( R4 = NR7R8). 45

in inert solvents, met hyl ene chl oride, at room
resulting in a
at 0-80[err]C,

ket oam des 005p/47573

err] . 10 R 15
COOH 4 N/k/OH — @cow o
z 2

X
I
reduction
R4 R4
PN PR
v2un-"Scoon Xl E—ccm—n CHO
z
1. NH(CH3)OH I
2. deprotection
_ _ LiAlH4
R4 _ R*
J\ i G )\
H,N CON(CHJOH ——» @—CONH CON(CH,)OH
z : _
Xill reduction
Xiv
R4 _ G™ //L\
J\ + i — E—CONH co-v!
H,NT ~CO-Y
XV XVi

The alcohol derivative XI can be oxidized to give the aldehyde
derivative I according to the invention. A variety of customary
oxidation reactions (see C.R.Larock, Comprehensive Organic
Transformations, VCH Publisher, 1989, page 604 f.), such as Swern
oxidations and Swern-analogous oxidations. (T.T.Tidwell,
Synthesis, 1990, 857-70), sodium hypochlorite/TEMPO

"(S.L.Harbenson et al., see above) or Dess-Martin (J.0rg.Chem.

1983, 48, 4155) can be used for this purpose. Preference is given
to carrying out the reaction in inert aprotic solvents such as
dimethylformamide, tetrahydrofuran or methylene chloride and
using oxidizing agents such as DMSO/pyrldlne X SO3 or DMSO/oxalyl
chloride at from -50 to +25°C.

These. derivatives are reacted with
t her eby



R 0050/47573 _ _ _ o
20 25 An alternative nethod is depicted in Schene 2. The

ket ocar boxylic acids |11l are reacted with am nohydroxycarboxylic acid
. derivatives VI (Preparation of VI, se 1S. L. Har benson et al., 30 J.Med. Chem

1994, 37, 2918-29) ., usjng ustonar |de coupl.in ho (see
Fouben- Viey ALS5P8F VP LEy e BoRFOTh A 363 S Be LPRELeS driinol
derivati vesan\;IIHOh&'éﬁO%@"Jé-‘)ua@ll edexvajiivest RE1I Y19 Er BG&W’@%P‘HH-
deri vat i vesTHe aeeotilomgis @ondected it ithe. sdme wey iast yheh mrepagringyXI.
oxi dat.i on reRchyapsxsfie derRvheiesK xIIT CRAPABAEDS YBLAX A iffom the

Transf or ngty tgg'krﬁ)ﬂh']l 'a%Jaag xiD%Y reaBREfig it whths A 1INCHE.
oxi dati ons ,ﬂg vaer

n b dOXI t| ons, _can be are ttﬁ} €ur ose.
Preference 38?1 ?% ﬁb & e |r RT3 defg PeEiH PRuY®
trioxide cotfl Lsj fase 35 \7’@&9-3 %W%eﬁﬁ%ﬂ?lwl’cl’ﬁor#% eb‘lample Boc, is

t et r ahydr ofekiminaged hinra Luskpnany tmanperadfer iexanpledhairdyl sul f oxi de, at
room t enperatifil@oroaceidc facdth iblndithydener chioride.TThedwel |, Synt hesi s

1990, 8570 HbnzAide SRFUrERAMNBOSEI @ Ixd& kwhiéh/ IFVRBtaSnéa HH Q‘?ﬁ%oﬂa
see. abovely cohvelPEa kﬁ)'rzledw%{%y:] f ¢hs é(iaer(,?ées 99%5%431 gataﬁbeh

hydr ol yzed Io car .acl sl ose above,
preferably,* ﬁ%ﬁ r‘FB’H i (# g 0‘6%?9'4

9 wat er /?’@“}P&ﬁyd?%f%ﬁeﬁ]’P%W e%geé’ct'r éﬁnf’f'%péroatter 8oC @neineipetts or
am des X arsolyespar sdchias datrahydrefiuragl oohetlewr ani nes -
15
Benzamide—carboxylic acids or acid derivatives, such as esters or
amides XV, which can likewise be converted by reduction into the
aldehydes I according to the invention, can also be prepared
using methods which are similar to the latter method. These
20 methods are described in R.C.Larock, Comprehensive Organic
Transformations, VCH Publisher, 1989, pages 619-26.

The synthesis of the carboxylic esters II and the carboxylic
acids III have [sic] been described previously in some cases or

25 can be prepared [s1c] in accordance with customary chemical
methods.

Thus, the precursors II of the pyrimidiones I (X = -NH-CO-) can be
prepared from the corresponding isatoic anhydrides (see C.K.

30 Reddy et al., Ind.J.Chem., 1987, 26B, 882) or direcfly from the
2-aminobenzoic acid derivatives by reacting with phenyl
isocyanates (see: C.M. Gupta et al., Ind.J.Chem. 1968, 6B, 621;
Czech. 128, 433(CA 70, 115176)).

35 The analogous pyrimidones (cf. I and II, X= -NH=CH-) can be
obtained by condensing ortho—-aminobenzamides with formaldehyde
equivalents (see B.Denis et al., J.Med.Chem. 1985, 24, 531;
H.Suesse et al., J.Pract.Chem. 1984, 326, 1027).

40 Imides (X= -CO—, or —-CH;—-CO-) can be synthesized from the
corresponding anhydrides of the dicarboxylic acids (see:
J.M.Chapman et al., J.Med.Chem. 1983, 26, 237; K.Pinney et al.,
J.Org.Chem., 1991, 56, 3125; IY.Imai et al., Nippon Kagaku Kaishi
1975, 2954 (CA 84, 105522)). The phthalazinones (X= —CH=N-) can

45 be prepared from phenylhydrazines and ortho-substituted benzoic
acid derivatives (see: J.E.Francis et al., Can.J.Chem. 1982, 60,
1214). Lactams (X= —CH,—; -CH;—CH,-) can be obtained from the
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under the previously described coupling conditions. The al cohol

derivative | X can al so be oxidized to give the ketocarboxylic 5 acid

.. derivative | accordl ng to the i nventl The al dehydes according to the

I nventi on of ared by a nethod

I rrrulal r og can _be pre
simlar to? sshg% exangies, %‘?"éy?eﬂeirﬁg% JB?r‘fngE gc‘?td aeri vati ves
111 are |ink&¥Fa-6hep. sh?q:*ablzéraﬁ?hoéwc@%ﬁ??(' tRy SfitPeet hel cor r espondi ng
benzam des Bdll.Chefo8o¢ hipn.,ud88s Giad@23B)cust omary peptide coupling
met hods whi ch are described either in C R Larock, Conprehensive Organic

e YRR gcf@noqggﬁrﬁgggngﬁog k)
. e, ular,c ss r ? ) ﬁ

Edt n E5 ed" erirvatrves o the acid
group COOH FalRadReeft 8RF i1 @nd exfhepsims B and % preferably used. L

represents a | eaving group such as d, I m dazol e and
N- hydr oxybeTteotinhd bt ing 'Iélrﬂffecacbfvtatead:eaobdntasmidesnl was edetfeauhinetih am nes

to give lb%sﬁfﬂgd%%zﬁe ddt & GREEN Odrd Tudlofary | B thial 1i fePdit@d,Ousthi Nert

sol vents, %ﬁcgﬁép*l_fdhe of tﬁglﬂ{ﬂ (1’);. Eeg. W‘Q{hogﬁéagf% enzyms

2bnethylfor ivi y is 1nh 1teg = ICso) lng determlned as t%g measure of

efficacy. The K; value was also determined 1n some cases. These
criteria were used to measure the inhibitory effect of the
15 ketobenzamides I on calpain I, calpain II and cathepsin B.

Cathepsin B test

Inhibition of cathepsin B was determined by a method which was
20 similar to a method of S.Hasnain et al., J.Biol.Chem. 1993, 268,
235-40., ' :

2 uL. of an inhibitor solution, prepared from inhibitor and DMSO
(final concentrations: 100 uM bis 0.01 puM) are added to 88 uL of

25 cathepsin B (human liver cathepsin B (Calbiochem) diluted to

" 5 units in 500 uM buffer). This mixture is preincubated at room
temperature (25°C) for 60 min and the reaction is then starting by
adding 10 pL of 10 mM Z-Arg-Arg-pNA (in buffer containing 10%
DMSO). The reaction is followed at 405 nm for 30 min in a

30 microtiter plate reader. The ICs5¢’s are then determined from the
maximum slopes.

Calpain I and II test

.35 The inhibitory properties of calpain inhibitors are tested in
buffer containing 50 mM Tris-HCl, pH 7.5; 0.1 M NaCl; 1 mM
dithiotreithol [sic]; 0.11 mM CaCl,, using the fluorogenic calpain
substrate Suc-Leu-Tyr-AMC (25 mM dissolved in DMSO,
Bachem/Switzerland) (Sasaki et al. J. Biol. Chem. 1984, Vol. 259,

40 12489-12494). Human p-calpain is isolated from erythrocytes
following the methods of Croall and DeMartino (BBA 1984,

Vol. 788, 348-355) and Graybill et al. (Bioorg. & Med.
Lett. 1995, Vvol. 5, 387-392). After several chromatographic steps
(DEAE Sepharose, phenyl Sepharose, Superdex 200 and Blue

45 Sepharose), the enzyme is obtained at a purity of < 95%, as
assessed by SDS-PAGE, Western Blot analysis and N-terminal
sequencing. The fluorescence of the cleavage product
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13
7-amino—4-methylcoumarin (AMC) is followed in a Spex-Fluorolog
fluorimeter at Aex = 380 nm and Agy = 460 nm. If the experiments
are carried out at temperatures of 12°9C, the cleavage of the
substrate is linear, and the autocatalytic activity of calpain is
5 low, over a measurement period of 60 min (see Chatterjee et
al. 1996, Bioorg. & Med. Chem. Lett., Vol 6, 1619-1622). The
inhibitors and the calpain substrate are added to the
experimental mixture as DMSO solutions, in association with which
the final concentration of the DMSO should not exceed 2%.
10 _ : _
In a typiéal experimental mixture, 10 pul of substrate
(250 pm finally) and then 10 pl of p-calpain (2 pg/ml finally,
i.e. 18 nM) are added to a 1 ml cuvette which contains buffer.
The calpain-mediated cleavage of the substrate is measured for
15 from 15 to 20 min. 10 pl of inhibitor (50 or 100 uM solution in
DMSO) are then added and inhibition of the cleavage is measured
for a further 40 min. K; values are determined using the customary
equation for reversible inhibition, ie. K: = 1(v,/v)-1 [sic];
where I = inhibitor concentration, v, = initial velocity before
20 adding the inhibitor; v; = reaction velocity at equilibrium.

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

25 calpain inhibitors, such as E 64 and leupeptin, are only able to
traverse the cell membranes with difficulty and correspondingly
have only a poor effect on cells even though they are good
inhibitors of calpain. The aim is to find compounds which are
better able to pass through membranes. In the present case, human

30 platelets are used for demonstrating the ability of calpain
inhibitors to pass through membranes.

Calpain-mediated degradation of tyrosine kinase pp60src in
platelets

35 _
Tyrosine kinase pp60src was cleaved by calpain after platelets
had been activated. This was investigated in detail by Oda et al.
in J. Biol. Chem., 1993, Vol 268, 12603-12608. This study showed
that the cleavage of pp60src can be prevented by calpeptin, which

40 is an inhibitor of calpain. The cellular efficacy of the novel
substances was tested in accordance with this publication. Fresh
human, citrate-treated blood was centrifuged at 200 g for 15 min.
The platelet-rich plasma was pooled and diluted 1:1 with platelet
buffer (platelet buffer: 68 mM NaCl, 2.7 mM KCl, 0.5 mM

45 MgCl; x 6 H0, 0.24 mM NaH,PO4 x Hz0, 12 mM NaHCO3, 5.6 mM glucose,
1 mM EDTA, pH 7.4). After a centrifugation and washing step using



25 Oos%glﬁhe al cohol derivative Xl can be oxidized to give the
al dehyde derivative | according to the invention. A variety of customary
. oxidation reactions (see C. R Larock, Conprehensive Organic
Transformati ons, VCH Publisher, 1989, J-ﬁage 604 f.), such as Swern
oxi dati ons Rd-n@emrbufefmzlrogbqspmedsfcmmre (anwstedmm | 1074 0eBysvdes The
1990, 857- Himansplateldtgpeehé oisdiatéBVRO RT(S. L. Har benson et al ., see
above) or Dess-Martin (J.Og.Chem 1983' 48, 4155) can be used for this

pur pose. Pref ‘EES”G& Snie 4 , 1&@ ? tge r £6%, %,gg in |nert
aprotic ssol vents S ag rah dro nmet h¥l ene
chl ori de a¥g<2 L{'rfg?'oﬁtdf; % %"y qrhB ?(a@&’

DVBQ' oxal yllnhll?l‘ﬂ:?ﬂ?ﬁ d@la"@i?%% AL M§8)+2'§‘P%r93]a@elet5 WereOGQGM?@?:B’ated

Al t er nat i veligh the bempphoreci2B g7l andnS bt Cagdb edAftiexh 5 mimnefHhohydr oxam ¢
acid derivancybatdrn, the §luceleyy airdesentddifuged Bhtefigacki 08,060 aprduct ed
in the sarr%n\aaxhéspm@% RaSPa&ikd) v in SDJ hearipidr BYARAC s' ¥§ﬁ1ﬂ>i’@5 Xl

can al s pg f%ar&nél ] QLN > Pl B6EET AM9AR] 07 i bor) boAGHE nO them

with hy estribed a étlon met hods

are then u |‘f9/t“ﬂ1 %eE g% Eify v@ %’“ Wjﬁ‘r"‘&f‘ecﬂﬁﬁg‘; FGEB vd 1% exanpl e
Boc, is S@ﬁl)m'ﬁ%&élfqtﬁlascﬁ%ﬁ%rfé’la?thﬁm@ imoR dhnghkengshngel, and
trifluoroappéleracamt iitsmB hiyba rendc 47 okbaleclebvagéOphadireis sler@ydr oxam ¢

aci ds XV wileabifidd ¥y WeBedrh BIJHLIngRYTKpolyclonal rabbit

15 anti-Cys-src (pp60¢-src¢) antibody was obtained from Biomol
Feinchemikalien (Hamburg). This primary antibody was detected
with a second goat HRP-coupled antibody (Boehringer Mannheim,
FRG). The Western Blotting was carried out in accordance with
known methods.

20
The cleavage of ppé60src was quantified densitometricélly, with
the controls employed being non-activated platelets (control 1:
no cleavage) and platelets which were treated with ionophore and
calcium (control 2: corresponds to 100% cleavage). The EDsg value

25 corresponds to the concentration of inhibitor at which the
intensity of the color reaction of the 60 kDa band corresponds to
the value: intensity of control 1 plus control 2 divided by 2.

Calpain is also postulated to play a role in apoptotic cell death

30 (M.K.T.Squier et al. J.Cell.Physiol. 1994, 159, 229-237; T.Patel
et al. Faseb Journal 1996, 590, 587-597). For this reason, cell
death was triggered in another model, a human cell line, using
calcium in the presence of a calcium ionophore. Calpain
inhibitors have to get into the cell, and once there inhibit

35 calpain, in order to prevent the cell death which has been
triggered.

Calcium-mediated cell death in NT2 cells

40 In the human cell line NT2, cell death can be triggered by

-~ calcium in the presence of the ionophore A 23187. 20 h before the
experiment, 103 cells are plated out per well in microtiter
plates. After this period, the cells are incubated together with
differing concentrations of inhibitors in the presence of 2.5 uM

45 ionophore and 5 mM calcium. After 5 h, 0.05 ml of XTT (Cell
Proliferation Kit II, Boehringer Mannheim) is added to the
reaction mixture. The optical density is determined, about 17 h



0050/47573 ) .
be converted by reduction into the al dehydes | according to the

I nvention. For this, lithiumalum num hydride is used, for exanpl e, as
the reducing agent, at from-60 to O([}%r]Cand ininert sol vents such as
tetrahydrofuran or ether. 15 Benzam de- car boxylic acids or acid

deri vat i vekatediscAnadn o34 EASY, READERERRs 480, imtAcserdance i widdi $debe

convert ed manufaggurenfs i imseéruhtions alThehpgeicdl atensitingt twhiidhe habfent i on,

can al so behereapasenave disid@sneihadaved ehomrthes ithiol RéadWrdnemtiat t er _

Tranat or gr; eae TR BERY RnER P drioRtid SHs T in PRp ISR ST 00 ©
r ansf or : , - 26.

the car bgg:%ﬁ ﬁgﬁeg%(g%gsﬁﬁ-) oﬁggbﬁ%&%rger'boxyl I C acids |11l have [sic] been

descri bed previously in some cases or 25 can be prepared [sic] in

accor dancelngueRsgdsgbieanatenaattwity, whdcholeads to Bhatestdfe precursors ||
of the pyrsupetiegoésemeritor thikiC(@ffecais e the pempaatdnérvous Bgstem

cor r espondiaNg)i,Satenfs i wdhuflBsr (S hebrblogledicddesbes!or PJsRdnic Chem,
1987, Zf&dﬁﬁ:@rbﬁhc?é! ectly fromthe 2-am nobenzoi c acid derivatives by

reacting with pheny i socyanates (see: C M Cupta et al., Ind.J.Chem

1968, 6B, 621; Czech. 128, 433(CA 70, 115176)). . 35 The anal ogous
pyri ni doneLHEEAuept Ly qubstanceqwhigh) iphibife the glusamate-medigsadnsi ng
or t ho- ani rRfif@stgntap sbeliuseds bpneferthtdese disphAsesl-cflutdmate B. Denis et al .,
J. Med. Chemantbg®bisfd, width alsédl Stegpaetétubdr, ihcPudetm@reranthg8iisee6,
1027). wcaddntaesir(ﬁ(q—dulca@o;csoana% Qgp); ﬁﬁfhé&;i%%gzhéﬁé Zﬁﬁgi&)ﬁ gkggmn ot
correspon i i car.haxy P
2l JPNES&‘*@“;%@“?‘S%S;"&?% gofe %%r%n% b legilaihebihe qioeatbi 1 OO o0
3125; 1. | {RUnTAPISPY é}?ﬁ&ﬁ A AT RAPERI S 1%?%?’293%9’("(‘356’%&, 105522)) .
The. pht halSAtygRaacesfoldowipy Ryppxis , Hang¥ s Arcd SEhemidphafy IO§gEFazi nes and
or t ho- substdalilgwang ba retioke, oncelbsal@si antiemslepsdes, Jalk Fdegeissives al . |
Can. J. @@randl a82iobPtics (£Z14Arziaici.amBriciund 9D, - fbR-542-sh1 4G anT e,
obtai ned fyqwy,t e, 334-33808R8/BrARys3 of the Future 1989, 14 (11),

1059-1071).

Intracerebral administration of excitatory amino acids (EAA)

25 induces a superexcitation which is so massive that it rapidly
leads to convulsions and the death of the animal. These symptoms
can be inhibited by the systemic, eg. intraperitoneal,
administration of centrally acting EAA antagonists. Since
excessive activation of EAA receptors in the central nervous

30 system plays an important role in the pathogenesis of various
neurological diseases, it can be concluded that substances which
are demonstrated to exhibit EAA antagonism in vivo will be useful
in the therapy of CNS diseases of this nature. These diseases
include, inter alia, focal and global ischemias, trauma,

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

It has already been shown that calpain inhibitors, too, exhibit a
protective effect against EAA-induced cell death in cell cultures
40 (H. Cauer et al., Brain Research 1993, 607, 354-356; Yu Cheg and
: A.Y. Sun, Neurochem. Res. 1994, 19, 1557-1564). Surprisingly, the
calpain inhibitors mentioned in this application are effective
even against the convulsions which are induced by EAA (eg. NMDA
or AMPA) and consequently point to a therapeutic use in the
45 abovementioned CNS diseases.
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12 I mdes, for exanple, by reduction (see: J.Brewster et al.,

J.Org.Chem 1963, 28, 501; GB 2204579; R Sato et al.

"Bull.Chem Soc. Jpn., 1988, 61, 2238). 6‘3 The ket obenzami des | accor di ng to
the invention are inhibitors qf s]t ei ne profeases, in particular

cyst ei ne protEanedesipfuced cel&afiﬁéﬁ'}hslq CORYLFRL ARPTORERepsins B and L.

The inhibiting effect of the ketobenzam des | was determ ned 10 using
enzyne testBhetiest ane carstimdouti mstdusdriibedaimr(ﬂ;oimﬂ)t._ hw., the

concentr at i @iwRfcdibBel8i W] 20r anll X &bl AT kNe @Na¥ARate activity is
i nhi bi t edg (lx d$%x1g§£ggndgeéo%%gfdc&$l mt@@surf (ﬁfeurosgif | Gy 7The Ki
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measure t he37? AHi ‘tory effect of the 15 ketobenzam des | on calpain I,

cal pain Il and cat hepsin B. Cat hepsin B test I nhi bition of

cat hepsi n Brhescahtesr halrees mreadieséntbdrouthofials 2aysolil| mouse embrgosod of
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cathepsm ér]t Prv &L}N shini %iftfé%%ﬁa%%@ dl|3%8 units in
500 [err]M B neTﬁ?§ ?f? 85?5 tqstSubheatment Péoﬁf"rn?c}erﬂ%r 4E4Pe
(25[err] O WH (@Ufﬁpﬁran%rci%ypéaé%%h i® dp¥s afen thegcell Prepdarkéono
[err]L of 1QekAMd@aghgisgrjpduded by addimgy glovamate N(d510m) . TECRlpakhe

" reacti onipsihwidiveed aie dd¥dddmafFeer 3thdriglutimatsthdd ®eehi te&fiovddt @4r Rader .

117 MO ARG Leslns RS SN L
1L o] oo ol 0 Gt il L

dithiotreithol [sic]; 0 11 mvl CaCI 2, using the fluorogenic cal pain
substrat e Shee lezaymdmmii dhenitPanekd |k @dei AnINEIIOrs oBaeYekRiTE t zer | and)
(Sasaki @0 protehselBi shch Geminl §84ticidlar,288lpain I and calpain II and

cathepsin B and cathepsin L, and may consequently be used for:
controlling diseases which are associated with an increase in the
activity of the calpain enzymes or the cathepsin enzymes. They
are therefore useful for treating neurodegenerative diseases
25 which occur following ischemia, trauma, subarachnoid hemorrhage
and stroke, and which include, in particular, cerebral stroke and
cranial trauma, and neurodegenerative diseases such as multiple
infarction dementia, Alzheimer’s disease and Huntington’s
disease, and, furthermore, are used for treating damage to the
30 heart following cardiac ischemias, damage to the kidneys
following renal ischemias, skeletal muscle damage, muscular
dystrophies, damage which occurs due to proliferation of the
smooth muscle cells, coronary vasospasms, cerebral vasospasms,
cataracts of the eyes and restenosis of the blood vessels
35 following angioplasty. In addition, the benzamaides [sic] of the
formula I can be of use in the chemotherapy of tumors and their
metastases and are used for treating diseases in which there is
an elevated level of interleukin-1, as in the case of
- inflammations and rheumatic disorders.
40
In addition to the customary drug auxiliaries, the drug
preparations according to the invention comprise a
therapeutically effective quantity of the compounds I.

45 For local external use, for example in powders, ointments or
sprays, the active compounds can be present in the customary
concentrations. As a rule, the active compounds are present in a



40 12489- 1201?9543,4? man [err]-calpain is isolated fromerythrocytes

foll owi ng the nethods of Croall and Del\/artl no ( BBA 1984, Vol . 788,
- 348-355) and Graybill et al. (Bioorg. “Lett. 1995, Vol. 5,
' 387-392). After several chromatograp hit step (DEAE Sepharose, phenyl

Sephar ose, TAMAEEXCDOTFANG- Bphetqtﬁ%sbﬁhaﬁb‘éléi} nrg&esablyeef £reBt QiMed at a
purity of <d®®%l3aby weiggsessed by SDS- PAGE, Western Bl ot anal ysis and
N-term nal . - sequencing. The fluorescence of the cleavage product

0050/ 47573 rin
(AVD) i cﬁq the ose of 1nter al use, the ?fﬁpéfgtlong QP&Q%F%rEEE%%%?%ﬁ?End

0 te t
[err] = a0 \‘AL%I ?o?%% és‘p { ea gr%rgr 'igg-’ 3?8 t% rrperatures of
12[err] C, tAIRLEEGER BT tkﬁe° ey, ¥eight- i The |H:F€§Pra1é+f?}‘§ MaY¥aBeocat al ytic
activity ofadmingstered daglyown mmamnﬁas@mm dgpendingfonoghai paturee
Chatterjee aid severity ¥¥5 thBi absorde¥shved. Chem Lett., Vol 6, 1619-1622).
- The I nhi bitors and the cal pain substrate are added to the

experi me kch t he
final coirtl'ézzin ?g??gﬁg%ﬁ@@ %H%o |§° ‘e ceetﬁg/sppl#rtﬁ \Aﬁ a typical
exper i ment fCGRELEF et é‘P?’fT’tb?n ﬁ?ﬂ‘?ﬁﬁ?e EmREY (93FPRal 1 y) and
t hen 10 [ersr‘iqs*-éﬂcf%r'?’]d Lygphs (0 R ianadif the desired tZBen‘R% are
added to a dppHicebven i dFoxhilobat centemalbappbicationsheuselqmi benpadeateti

cl eavage ofpHdrmasstisidel auxilieag Bubtthated Ssddnmslbthandl), Misoprdfajet, ] |
of inhibjg CHt 1ateéf&s{t%trr bM s detdx9at8d hycma%@haee& éétﬁibxaéﬂiepl and

I nhibiti on ﬂga%caigie gg Y a%c;‘l&r g val ues
are determ ust’ %%gg ig th re ﬁ%SIbL‘glnhlbllon
ie. b %"rec' aF Are? ‘815'c8ﬁ68 Thi%on, V9°

i ni t [ aI vel"ﬁtﬁ ApnediRy 02701&86?%)1 t%lllﬁﬁFb?lt%vr lagtosey REQEY3RNSel oci ty at
equi | i bri urglycol, Gatipmal ,i stanch nttradcelahdl mlmwépmerplm%ereCal pai n

i nhi bi t 026 suitadve, t fopaxampleough the cell nenbrane in order to prevent

t he degradation of intracellular proteins by cal pain. Sone known 25

cal pai n 'rwﬂgllo ﬁﬁanéﬁfjsd@i Es ¥Fé§ﬁﬁér Hpgﬂﬁ B”L déygfgpagole and
traverse trL so Eutgféteéngy%rgggtoluene as efthéggﬁkgségﬁkt
r

stabilizers, emulsifiers and lubricants may also be present.

25 : -
The substances which are contained in the preparation in addition
to the active compound, and also the substances which are used in
producing tlie pharmaceutical preparations, are toxicologically
harmless and compatible with the relevant active compound. The

30 drug preparations are produced in a customary manner, for example
by mixing the active compound with other customary carrier
substances and diluents.

The drug preparations may be administered in a variety of

35 application modes, for example perorally, parenterally, such as
intravenously by infusion, subcutaneously, intraperitoneally and
topically. Thus, possible preparation forms include tablets,
emulsions, infusion solutions, injection solutions, pastes,
ointments, gels, creams, lotions, powders and sprays.

40

45
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have only a poor effect on cells even though they are good 1 nhibitors of

cal pain. The aimis to find conpounds which are better able to pass

_ through nenbranes. In the present casgg human 30 platelets are used for
denonstrating the ability of cal pain w%%l bitors to pass through

menbr anes. Cal pai n- nedi at ed degra Sof tyrosi ne ki nase pp60src in
pl atel ets 35 Tyr osi ne ki nase pp60src was cl eaved by cal pain after

pl atel ets had been activated. Thi EXAMBLEnVestigated in detail by Oda et
al . inJ. Biol. Chem, 1993, Vol 268, 12603-12608. This study showed
that -the gchegya )—@,pﬁﬁéﬁﬂ@abﬁ1pafﬂf-ry1%ab5aﬁa}m{adyﬂ,)b&ﬁt&h 40 is an
I nhi bi tor %g he cellular efficacy of the novel subst ances was
tested in c! ance W|thth|s publication. Fresh  human, citrate-treated
bl ood was centrifuged at 200 g for 15 mn. The platelet-rich plasm was
pool ed and diluted 1:1 with platel et buffer (platelet buffer: 68 nM
Nadl , 2.7 rrMKCI,O.SrrM45I\/gC|2x6H20 4 mM NaH2PO4 x H2Q, 12 nmM
NaHCCO3, @ 6 nM gl ucose, 1 m\A EDTA pH . After a centrifugation and

washi ng step using ) 14
pl atel et buffer, the pl adftist 6d to 10[err] cells/m . The
human pl atel ets were isol ated In the test m xture, isolated

platelets (2 x 106) were 5 prei ncubated at 37[err]Cfor 5 mn, with

di f f erent @dncém(#aﬁtmcerbonﬂmrmlt)bpgz?mmheéami% DVBO) . The

pl at el etld were then acti vated with 1 [err]Mionophore A23187 and 5 nmM
Cadl 2. After 51014 wo mmol ) CoP aldphithal el ,3-@lieh by C aRhydf itgetnlr i ef | y

at 13,000 rpm 8. 33? §d‘ﬁ\m8f$|@f é%?ltak rlb‘?:einQo§"E§ M@ﬁu‘éa@é‘éfﬂ d0aeS

sanpl e 10 buff S- n2 TA, n1v DTT 0 5 nmMM
PMBF, 5 [err]g &:‘;’b n oPi‘?”re‘rr;P gepsté’t E‘b’f’ E“s’cgro w%noF 1%
SDS). The prot é’Pﬁ% itate. 1‘2‘%@(?‘@ gF tedy Rt Wahe0osrc
and its 22 kDathed ﬂﬂlﬂmdcpéﬁvﬁg@ pustiens Yieald: 8. 8 (@ rit48fi ed by Western
Bl otting. The pol yclonal rabbit

b) 2-(4-Carboxyphenyl)benzo[g]phthalimide

7.6 g {22 mmol) of the intermediate compound la were

25 dissolved in 100 ml of ethanol and, after 50 ml of 2M sodium
hydroxide solution had been added, the mixture was stirred at
room temperature for 16 h. The organic solvent was removed
under reduced pressure and the aqueous residue was acidified
with 1M hydrochloric acid. The precipitate which separated

30 . out during this procedure was filtered off with suction.
Yield: 7.2 g (100%).

c) 2—(4—(N-(S)—3—Phenylpropan—1—01—2—y1)carbamoylphenyl)—

benzo[g]phthalimide

35 '
1.9 g (18.8 mmol) of triethylamine, 25 ml of dimethyl
sulfoxide and 0.34 g (2.5 mmol) of 1l-hydroxybenzotriazole
(HOBT) were added consecutively to 2.4 g (7.5 mmol) of the
intermediate compound 1lb and 1.1 g (7.5 mmol) of

40 {S)-3-phenylalaninol in 50 ml of anhydrous methylene
chloride. 1.4 g (7.5 mmol) of 3—-(3-dimethylaminopropyl)-
l-ethylcarbodiimide hydrochloride (EDC) were then added at
0oC. The whole was stirred at 0°C for 1 h and, after that, at
room temperature for 16 h. The organic solvent was then

45 removed under reduced pressure and the residue was diluted
with 500 ml of water. The precipitate was filtered off with
suction and purified by chromatography (mobile solvent:
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15 anti-Cys-src (pp60[err]-src) antibody was obtained from Bi onol

Fei nchem kal i en (Hamburg). This primary antibody was detected wth a
. second goat HRP-coupled antibody (Bo i nger Mannhei m FRG . The Western
Blotting was carried out_in accordance& wth known net hods. 20 The

cl eavage of ppREfdNdeRgschiemide/eghapal trinshyianing = Wikl), XeRIESRTr ol s

enpl oyed bei ngihanOagt (3% e@iptheepradnqtcontrol 1 no cl eavage) and

pl atel ets which were treated with ionophore and calcium (control 2:

correspondg) t 02-1Q0R%wc 8fvRtenylpe 552591-3&'-‘23 inl%?@ Resyifp the

concentr t| on ﬁ@;?hg&lﬂ geéh?cﬁ t he en5| t ?he coI or reaction
to

- of the 6 respon ds t he value |ntenS|ty of control 1 plus
control 2 d| Vi ded by 2. ain is also Postul ated to play a role in
apoptotic cel |1d’e5a9h(§02 @mqk)wgoﬁw@rd@ﬁ-aul W ¢aioxphe stemplexgos, 159,
229-237; T. Pat@dissolved ih.2CFadebf Jdimetdlyll 905fokide, ¥8YeS58dded,Fat rbom
reason, cell tenfataltuves toioggegelis mab) hef ﬁnédehteﬁméuﬁaadé éainbowlmdle
using 1pcal ci tndna ohes qs;eacxﬁn&f) %fc%gémiaem@h%e B% .

[ ngl bi ';ors hav ﬁ}ﬁﬂiﬁgﬁg %h \,\E%’ﬁl‘%‘n gncghéfere | nE L DIt caI Ral n, in
order to preven g

Cal ci um medi at €TREERE H'éaf‘?'F RH'ZT}&eelqeé“Ctﬁenerﬂ"ftﬁ’éehH np@qu PPRE NT2,
cel| death carPemlrpfjeatar Bpd the stesuliing precimisesaceanifiliterednophor e
A 23187. 20 h dff eright bectiomxFéeilder .7 §O[(89%]. cells are plated out per
well inisicrotiter plates. After this period, the cells are incubated

together with 15 w¥rf f g Jﬂpg;d;onge.ntj hans iz @ﬁl bhtg{)ﬁg N4t Iie ce of
2.5 [err] M 45 Arter 5 m (‘Cel |
Pr ol |[fer1;1t i on %(q’ﬂ ?H 50‘2 |)ngrlep§‘| ﬁ/ééﬁ#b I%" Is added to the react [ on

m xture. The optical density is determ ned, about 17 h 0050/ 47573
15 later, in an SLT EASY READER EB¥AMRIE 2n accordance with the
20 '

6,7-Dimethoxy-3-(4-(N-(S)-3-phenylpropan-l-al-2-yl)carbamoyl-
phenyl)benzopyrimidione

25 /(©
CONIT CHO
o]
HacoﬂL /©/
N .
30 : H,CO /J§ o
a) 6,7-Dimethoxy-3-(4-ethoxycarbonylphenyl)benzopyrimidione

15.4 g (80.5 mmol) of 4-ethoxycarbonylphenyl isocyanate were
- 35 added in portions, at room temperature, to 17 g (80.5 mmol)
of methyl 2-amino-4,5-dimethoxybenzoate and a spatula tip of
4-dimethylaminopyridine in 250 ml of anhydrous
dimethylformamide. The whole was then stirred at 100°C for
1 h. The solvent was removed under reduced pressure and the
40 residue was heated to 180°C. The reaction mixture
crystallized throughout after some time. After that, the
solid material was treated with acetone and filtered off with
suction. The solid material was then recrystallized from
dimethylformamide, resulting in 21.5 g (73%) of the product.
45
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manuf acturer's instructions. The optical density at which half the cells

have died is calculated fromthe two neasurenents W t hout inhibitors
" which were incubated [sic] in the abs gce and 5 in the presence of
i onophor e. | ncreased gl ut apat CCE{!}\\” , Which |eads.to states of
Super exci { SHent-dA-CERIRRHIEBTLY S v THICE B YEFIARNT SILILTRR am (ONS)
occurs in a nunber of neurological diseases or psychic 10 di sturbances.
Consequent |y, <d1bStancss mbiyhof rihebintetmedjatieacampownstliZat wére effects
can be used to suspahdédeiit 100SRRSES tebrihpdPdfuran,anfego wislch, 5Whigh al so,
in partialar, dgngbugls NYPA128A AEP Hydrexide 2Nk ddd8iba AU RS RfSoand the
AVPA ant agoni sty o8f &Sl (el "fle wnd1dCHBROH - dd5 82300 Ao EALIS!
neur odegenerati ve df seases $ G i n%ton S choréa  an ar ki nson”s -,
di seases), neurf@Fofi®: ALLErsthtbarddies IPEFFLAR MPUNHORI Y2S AfdLisisd with
i schenmi a, as odéuml of fgliacdad nacetint aoikd, ard e erganimtsyenspvags,
ant i depr essi vexefvadcumied aejticed gredssubeznehenprdecipdhas wviGed, 40,
511-514;1d71 PS, resul®8@. aubling38hisIfctidiubelgas of ilitheefUbEE 6rikHB8ucifod,11),
1059-1071). | arileBl 58681ER08hs pSE Nl pRLGAL: HestbCbbeLen.aM NO aci s

(EAA) 25 induces a superexcitation IS so massive that it rapidly

| eads to convul sions and the death of the anipmal. These_synptons.  can be
i nhibited 1) tfe 75PIPRTHEYdg. (4T T 6P PhRRRIPTOPANF AP HT ST ACPERaBPY 1~
central |y acti pieBERD) benzopyrimidionst nce excessive activation of EAA
receptorssin the central nervous 30 system plays an inportant raole in the
pat hogenesi s ofz gyafs 08smmol) NSE N P AnEarméld SHRS Rdmpblind ¥b RRreopsisdad t hat
subst ances whi gf 2 sf:&ﬂ&e%&ﬂﬁéﬁé‘&:&& ﬁéEbPJfﬁe n gR I§Minavivo will
be useful in tl e & erqiptxr 0 |sea§e§.o t |f$ nat ut e. %ste g#‘s ases
i ncl ude, inter SRLVERE FBRYEL §ORP BV SEnEHTEY ERXRAR S 20, A BREREY and
vari ous neur od@yeherifevdigldéaded SUBR3AS Hunti ngton's chorea,

Par ki nso#® s di.sease, inter alia. It has already been shown that cal pain
i nhi bi t or s,d)t 06, 7ephhdthoxy—3- ( pF (l-e )i-3e phéhelpropan-15a 1 EAA edubatoykt |

death in cell %ghyi?ﬁe,{l&#ylflimgay&;e et al., Brain Research 1993, 607,
354-356; Yu Cheg and A. Y. Sun, Neurochem Res. 1994, 19, 1557-1564).

Surprisingly, th | pai n.(nhiQitors, nentioned in this application are
eifective,  evéntadal fud L) coh Hies T BrEEA (s ofphund %8, CEEM ™ R
25 in a similar manner to that described in Example Id. Yield:

0.65 g (35%). '
MS : M/e = 473 (M').

30 EXAMPLE 3

2~ (4—-Methyl-3-(N-(S)-3—-phenylpropan-1-al-2-yl)carbamoylphenyl)—-
benzo[g]phthalimide

35

a) 2-Methyl-5-nitro-N-((S)-3-phenylpropan—-2-yl-3-ol)benzamide

a5 2.6 ml (27.6 mmol) of ethyl chloroformate, dissolved in 30 ml
of tetrahydrofuran, were added dropwise, at 0°C, to 5 g
(27.6 mmol) of 2-methyl-5-nitrobenzoic acid and 4.2 ml



0050/47573 _ _ _
or. AMPA) and consequently point to a therapeutic use in the 45

abovenenti oned CNS di seases. 0050/ 47573 _
" 16 d ut anat e-i nduced cell death in rtical neurones The test was
-carried out as cr| be A. and

el epetern A (SO oy gk Dderbindbinn anl 1019 G5 ERBREES | ol turer . 3.

Neur osci . 1989, teftrahydﬁs?“%& The vwhple dHs @)FlﬁﬁP@e%t OO ESRRREAHALE t of
15 day-ol d m)usioledbhyobfter abaty hé.2 i(¢i7daamadgl S 63 - biphenyéglaninol
enzym cal |y (tryesd atdéeand ithet ehble (Wis atdtedoat i mitim REMPOrEYredEOrSOWN
in 24-wel s platgsn, THEURIxtHeFadalRed | B84 CAM QhePlrRi8dtP wal days
(orni t hi ne- coalegd, gy g&s% @Bég%zdagggté%@su&;rcm Lad L Wglng | FDU

(5-fluoro-2-deoxyuri at|on, cell death

i s induced by 4G igPEE e h%) acefatec apgd a‘f efS' TR BFIBHE are
added after thePhfisg ¥pst Bhemgr ﬁ v& vﬂéuaq}_l#OHS S°]|Ud=t1@ﬂ of es¢diage i s
ascert ai ned by higiregenncagbdretiegt water dahiidritegbpdsechlodi aoid lend enke

cul ture sopernaigiin with Waehe@zadllasd Wonceattatdd lvhderakeduddt bi tors of
~cysteine 20 prggf&ss%%esu'fﬂeafesfduep@&'&&ar@rtresaémﬁﬂ etfifrcalpai n 11 and
cathepsin 8 andeCalfialolee by ANTaMBYoE 015 SCRL ) B Uy [ Olmeasare

controlling di seases Whic ssqclated Wt h™an’ increase |
activity of thec%“oﬁ%&?nw%?&)ﬁﬁélﬁﬁ the cat hepsin enzymes. They are
therefore useful for treating neurodegenerative di seases 25 which occur

f ol | owi n§5i s hedrzaninoratmet hyslHia( 46 had+phdmyipropage2~-yl-3rdl sbemdamidand
whi ch include, in particular, cerebral stroke and cranial trauma, and

neur odegener ati u [ o] tia,
Al zheiner's di y?sg ?Qé‘%ﬁr’fblﬁ o2 @ﬁe @Héérg'lealate ﬁrg;i?gi?g%%nor eg are used
h amage to

for treating da 3615 tﬁ%w%‘gaﬁ ?trﬁn(?v}?ﬁﬁgﬁﬁl?
t he "ki dneys ogrnabed erEen dcAetiok padiadiim/carheon élﬁﬁrﬁaﬁféng dcul ar
dystroph2@s, ddwyderni addedtcHfsegubha, hihel misture ovasoffilhered and the

filtrate was concentrated under reduced pressure. The residue
was then treated with ether and filtered off with suction.
Yield: 4.9 g (86%).

25 ¢} 2-(4-Methyl-3—-(N-(S)-3-phenylpropan—-l-ol-2-yl)carbamoyl-
phenyl)benzo[g]phthalimide :

0.76 g (4 mmol) of the intermediate compound 3b was reacted,
in a similar manner to that described in Example la with '

30 naphthalene-2,3~dicarboxylic anhydride, resulting in 0. 59 g
(48%) of the product.

_ d) 2—(4—Methyl—3—(N—(S)-3—phenylpropan—1—al-2—yl)carbamoyl—
phenyl)benzo[g]lphthalimide

35
- 0.42 g (0.9 mmol) of the intermediate compound 3c was
oxidized in a similar manner to that described in Example 1d.
Yield: 0.34 g (81%).
40 1H NMR (Dg-DMSO): & = 2.2(3H), 2.8(1H), 3.4(1H), 4.7(1lH),
7.1-7.6(8H), 7.8(2H), 8. 3(2H), 8.6(2H), 8.8(1H) and 9.7
(1H)ppm.

45
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snoot h nmuscle cells, coronary vasospasns, cerebral vasospasns, cataracts

of the eyes and restenosis of the blood vessels 35 foll ow ng angi opl asty.
I'n addition, the benzanmaides [sic] ofyfhe formula | can be of use in the

chenot herapy of tunors and their %@P@'%fées and are used for treating

di seases in which there is an ele vel of interleukin-1, ‘as in the
‘case of - inflammations and rheumatic disorders. 40 In addition to the
cust omary {4y (¥oX B) +3rRhenylphepan-tig-al-2pyd pearhianoyd phenyk diatdpyilo t he _
i nventi on KenHdd[ig3epAthalimiddeapeutically effective quantity of the conpounds
. 45 Fgr local external use, for exanple in powders, -oi ntnments or

sprays, the active conpounds can be present_in the customary
concentrations. As a rule, the active co nds are present in a

17 quantity of fromO0.001 to 1% by wej preferably of fromO.01 to

0. 1% by wei ght. In the case of inferRal, use, the preparations are

adm nistered in 5 single doses. | single dose, fromO0.1 to 100 ng are
adm ni sjered per kg of body weigh he preparations may be adm ni st ered
daily in one or nore do e ng on the nature and severity of the
disorders. 10 In additi e active conpound, the drug preparations
according to the invention conppise the customary carrier subst ances and
diluents in accordance with the desired type of application. For |ocal
ext ernal appl i Tatd-Ftboxycarhany lpbenytmeithy lbepaafginhdbeil saidewuxi i ary

subst ant®s such as ethanal, isopropanol, 15 ethoxylated castor oil,

et hoxyl at ed hygdr0genab agthd13sber efhyl 4-amRAbiEGiPibetza6tE  hyRRloal Byt e

o ashri he SHA 219 ¢ ah%i HaB3) ?‘%‘?‘%‘?&FQ‘% %%GJ %{g?r‘?“a%fgtgésmgfgéﬁf ene
’ , fn, nﬂﬁ Byr on&ThPE that, 2 .

glycol, et hanof®™REFAFRRS 14 LoaRd™pbt , :
(10 mmol) of 2,3-naphthalenedicarboxylic anhydride were added
20 and the whole was heated at 100°C for 2 h. The reaction

mixture was subsequently added to water and the precipitate
was filtered off with suction. 2.3 g (68 %) of the '
intermediate compound were obtained.

25 b) 2-(4-Carboxyphenyl)methylbenzo[g]phthalimide

2 g (5.8 mol) of the intermediate compound 4a were hydrolyzed
in a similar manner to that described in Example 1lb. Yield:
1.9 g (98%).
30 .
c) 2-(4-(N—-(S)-3-Phenylpropan-l-ol—-2-yl)carbamoylphenyl)methyl-
benzo[g]phthalimide

1.3 g (4 mmbl) of the intermediate compound 4b were reacted
35 in a similar manner to that described in Example lc. Yield:
0.65 g (35%).

d) 2-(4—-(N—-(S)-3-Phenylpropan-l-al-2-yl)carbamoylphenyl)methyl-
benzo[g]phthalimide '
40
0.33 g (0.7 mmol) of the intermediate compound 4c were
oxidized in a similar manner to that described in Example 1d.
Yield: 0.3 g (97%).

45 MS (ESI): m/e = 462 (M*).
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20 suitable, for exanple. Ant i oxi dants, such as tocopherol and

but yl at ed hydr oxyani sol e and al so butyl ated hydroxyt ol uene,
"taste-inproving additives, stabilizggs, enulsifiers and |ubricants may
‘al so be present. 25 The subst ances ich are contained in the
preparation in addition to the act B¥8MBHpbund, and al so the substances
whi ch are used in produci ng the pharmaceutical preparations, are

t oxi col ogi cakk - (N- (s9rB+PRenylitopanp at+abt2-yii)chrbémeoy lhengh ) naphthof c ] -
conpound. TRor3Ridid#e preparations are produced in a customary nmanner, for
example g by mxing the active conpound w th other customary carrier

subst ances and dil uents. The drug preparations may be adm nistered in a
variety of 35 application nodes, for exanp peroral |y, parenterally, such

as i ntravenously by infusion, subcutangously, intraperitoneally and
topically. Thus, possible preparation forlgs include tablets, enul si ons,
i nfusi on solutions, injection sol utiof® paStes, oi ntments, gels,
creans, |1@tions, powders and spray 0 45 0050/ 47573

18 E LES . _
EXAMPLE 1 5 2-(4-(N-(S) propan- 1-al - 2-yl ) car banoyl phenyl ) benzo-
[g] phthalimde [err] - o

a) 3-(4-Ethoxycarbonylphenyl)naphtho{c]pyrimidione -

15 |
1.4 g (7 mmol) of ethyl 3-aminonaphthoate, 1.34 g (7 mmol) of
4-ethoxyphenyl isocyanate and a spatula tip of
4-dimethylaminopyridine were refluxed for 4 h in 30 ml of
tetrahydrofuran. The whole was then concentrated under

20 reduced pressure and the residue was decocted with ethanol
and filtered off with suction. Yield: 1.7 g (67%).

b) 3f(4-Carboxyphenyl)naphtho[c]pyrimidione

25 1.6 g (4.4 mmol) of the intermediate compound 5a were added -
to 30 ml of tetrahydrofuran, after which 0.8 g (28.9 mmol) of
lithium hydroxide, dissolved in 30 ml of water, 12 ml 2 ml
[sic] of 2M sodium hydroxide solution and 30 ml of ethanol
were added and the whole was stirred at room temperature for

30 1 h. The organic solvent was concentrated in vacuo and the
remaining aqueous phase was diluted and acidified to a pH of
approx. 2-3 with dilute hydrochloric acid. The precipitate
was filtered off with suction, resulting in 1.4 g (96%) of
the product.

35

c) 3-(4-(N-(S)-3~-Phenylpropan-l-ol-2-yl)carbamoylphenyl)-
naphtho[c]-pyrimidione

1.3 g (4 mmol) of the intermediate compound 5b were reacted

40 in a similar manner to that described in Example lc. Yield:
1.1 g.
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Et hoxycar bonyl phenyl ) benzo[ g] pht hal i m de 15. 10 g

(50 nmmmol ) of napht hal ene- 2, 3-di car boxyli ¢ anhydri de and 8.3 g (50

" mmol ) of et hyl 3- ani nobenzoat e wer e hfited at 90[err]C for 16 h in
50 m of n-butanol. The m xture was afTowed to cool down and the

preci pi tat &) wiréd ik SHedaPheryilRrppannAsabr-y1)cazharey ivhedy 1ot f with
suction. Yiel dnaphthef(@¥yimididge 2- (4- Car boxyphenyl ) benzo[ g] pht hal i ni de
7.6 g (22 mml) of the internediate conpound |la were 25 di ssol ved in 100

m of ethanol @ng,qafd fodp &F e ZM:éﬂﬁgdi@te compoMrS‘&thfes&tﬁﬂzQB had

been add , X{ur.e wa irre [ rat yne for 16 h.
The organic soﬁvn11 élmfiar %aﬁﬁ to E%at d%scrlbégo ed pr sghﬁe "and the

aqueous re5|du€eﬁ%% %Rﬂ(ﬁnfpeﬁs g (72%)mPfrFﬁﬁwa?GPﬁEhlorlc acid. The

preci pitate which separated 30 out- during this procedure was filtered
off with sucti QH. NMR (De-BMeb)l: §7=22¢9% 1Q0Y,. 3.2(ty), 4.5(1H),
2-(4-(N-(S)-3-Fheng| ngly in y))o aghanmyd amgNyhd-11.7(1H)ppm.
benzo[g]ﬂ,ht hal i m de 3 p(rlng v )2' Q Wt Slmgf triet hy(l ar)nplr:e 25 m of
di et hyl squOX|de and 0 34 &%85 gﬂgl) of 1-hydroxybenzotriazol e
(HOBT) were added consecutively to % mol ) of the

i nternmedi ate conmpound |Ib and 1.1 ¢ (7 5 mmol ) of 40

( S) - 3- phenpr&fatinols )irA-sarpamayl-dnhydr Jrphenylbyopare-2-yl)cachameylte. 1.4 g

(7.5 mmol ) phénBl {-<hatibhby | pyi inddiopg| ) - 1- et hyl car bodi i m de
hydrochlygri de (EDC) were then added at O[err]C. The whol e was stlrred
at ‘O[err]C for 1 h and, after that, at roomtenperature for 16 h. The
or.gani ¢ solvent was then 45 renoved ung reduced pressure and the

resi due was dil uted with 500 m of Mager. The precipitate was
filtered off with suction and puriffied by chromatography (nobile

sol vent : CONH,

20 /E:Ej/ °

a) 3-(4-(N—-(2—-(8)—-1-Carbamoyl-l1-hydroxy-3-phenylpropan-2-yl)-
25 carbamoylphenyl)naphtho[c]pyrimidione

1.2 g (3.6 mmol) of the intermediate compound S5b were
reacted, in a similar manner to that described in Example lc
with 1.1 g (3.6 mmol) of O-(tert-butyl)-2(S)-N-(l-carboxy-2-
30 hydroxy—-3—-phenylpropan-l-ol—-2~yl)carbamate (S.L.Harbeson et
al., J.Med.Chem. 1994, 37, 2918-29). Yield: 1.2 g (66%).

b) 3-(4-(N-((S)-1-Carbamoyl-l-oxo—-3—-phenylpropan-2-yl)—-carbamoyl
phenyl)naphtho{c]pyrimidione

35
1.1 g (2.2 mmol) of the intermediate compound 6b were
oxidized in a similar manner to that described in Example 1d.
Yield: 0.93 g (90%).

40 MS: m/e = 506 (M*).
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19 met hyl ene chl ori de/ nethanol /triethylamne = 3/1/1), resulting

in 1.0 g (309 of the product. d) 2(4 (N (S)
- 3-Phenyl propan- 1- al - 2-yl ) car banoyl phf?:gy 5  benzo[ g] phthal i m de

1.15 g (7.2 mmol ) of pyridine-sulfur OXIde conpl ex, di ssolved in
20 m of dinmethyl sulfoxide, were addSfMPRE oom tenperature, to 0.8
g (1.8 mol) of the internediate corrpound 10 1c and 0.73 g (7.2 mmol) of
t ri et hyl am 8rdfeithy2031{ 4-ofN— (S) ~3-pleripigropsndl-redi-2yy1 $cafancyd phéhel yhol e -
was stirremeaizobgeimidione tenperature for 16 h. The reaction m xture was

poured ongo 500 mM of water and the resulting precipitate was
filtered off with suction. Yield: 0.7 g (89%. 15 ~ 1H NWR
(D6-DMSO): [err] = 3.0(1H), 3.3(1H, 4. , 7.1-8.4(13H), . 8.6(2H),
9.0(1H) and 9.6(1H) ppm . EXAVMPLE 2 20

6, 7- D met hoxy-3-(4-(N- (S ) -3- phengl pan-1-al - 2-yl ) car banoyl -
30 _

phenyl ) benzopyri m di one [erg]
10 N/Ejag
| | LA

CH,

a) 3—-(4-Ethoxycarbonylphenyl)-8-methylbenzopyrimidione
15 | .
' 20 g (0.12 mol) of methyl 2-amino-5-methylbenzoate were
reacted, in a similar manner to that described in Example 2a,
with 4-ethoxycarbonylphenyl isocyanate. Yield: 30.1 g (77%).

20 b) 3-(4-Carboxyphenyl)-8-methylbenzopyrimidione

29 g (89.4 mmol) of the intermediate compound 7a were
hydrolyzed in a manner similar to that described in Example
2b, resulting in 21.3 g (81%) of the product.
25
c) 8-Methyl-3-(4-(N-(S)-3-phenylpropan-1-ol-2-yl)carbamoyl-
phenyl)benzopyrimidione

2 g (6.8 mmol) of the intermediate compound 7b were reacted
30 in a manner similar to that described in Example lc. Yield:
1.5 g (52%).

d) 8-Methyl—-3-(4—(N—(S)-3-phenylpropan—-l1-al- 2—y1)carbamoyl—
35 phenyl)benzopyrimidione

1.3 g (3.0 mmol) of the intermediate compound 7¢ were reacted
in a manner similar to that described in Example 2d. Yield:
1.2 g (93%).
40 :
1H NMR (Dg~DMSO): & = 2.4(3H), 3.0(1H), 3.4(1H), 4.5(1H),
7.0-8.0(12H), 9.0(1H), 9.6(1H) and 11.9(1H)ppm.
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a) 6, 7-D nmethoxy-3-(4- ethoxycarbonylphenyl)benzopyr|nldlone 15.4 g
(80.5 mmol ) of 4-ethoxycarbonyl phenyl isocyanate were 35 added in
portions, at roomtenperature, to 17 (80.5 mMmol) of net hyl

2- am no- 4, 5- di net hoxybenzoate and a s atula tip of

4- dlnethylanlnopyrldlne in 250 M of E dus di et hyl f or mam de.
The whol e was then stirred at 100[err] C for 1 h. The sol vent was
renoved unge(4+@H(S9d3pPisagilipropan-1+el 25yl ) casisamhyd phesy hpered—t 0

180[ err] C. pyhimidaskl on m xture crystallized throughout after sone
time. Afger that, the solid material was treated with acetone and
filtered off mnth suction. The solid material was then .
recrystallized from di met hyl forpam de, resulting in 21.5 g (73% of
t he product. 45 0050/ 47573 20 b)
3- (4- Car boxyphenyl ) - 6, 7- di met hoxybenZoy¥r i ni di one 21.5 g (58 mmol)
of the internedi ate conpound 2a Wer€-euo suspended in 100 m of

t et rahydgpof uran, after whigch g5 (0.32 nol) of I|ithium hydroxide,
di ssolved in 300 m (ﬁEEIjL er, were added. The whole was stirred at
roomtenperature ,«Q h. After that, the reaction solution was
acidified with 15 ni of gl aci al acetlc acid and the organi c sol vent
was renoved under reduced pressure. The precipitate which 10

resul ted da)i ng¢4iBthoxrycadoony lphenyyl ) benzapysfimidiere sucti on, Wit h
20.3 g @%00% of the product being obtai ned. c)

6, 7- Di met hoxy- 89 (g4-(ON1 (w1 )3-oFh pBEbPI PairihobenZoate %&'baﬁ@afd:ted, in a
phenyl ) benzopypifidl QARilar to that aeéé;fbmk‘) Esaém;%ibe 220t GipRdi ate
oo 2%, weh Stk ponyiongdia®s Sbdialee " RSk hd T pEeR 1B
di met hyl of o Pragucliel d: 2.3 g (83%. 20

20
b) 3-(4-Carboxyphenyl)benzopyrimidione

30 g (92.5 mmol) of the intermediate compound 8a were
hydrolyzed in a similar manner to that described in Example
25 2b. Yield: 25.1 g (92%).

¢) 3-(4-(N-(S)-3-Phenylpropan-1-ol-2-yl)carbamoylphenyl)benzo-
pyrimidione

30 2 g (7.1 mmol) of the intermediate compound 8b wefe reacted
in a similar manner to that described in Example lc. Yield:
2.6 g (88%).

d) 3-(4-(N—-(S)-3—Phenylpropan-l-al-2-yl)carbamoylphenyl)benzo-
35 pyrimidione

2.3 g (55.4 mmol) of the intermediate compound 8c were
reacted in a similar manner to that described in Example 1d.
- Yield: 1.7 g (74%).
40 :
1H NMR (Dg-DMSO): & = 3.0(1H), 3.3(1H), 4.5(1H), 7.0-8.0(13H),
9.0(1H), 9.7(1H) and 11.6 (1H) ppm. '
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d) 6, 7-D nmethoxy-3-(4-(N-(S)-3-phenyl propan-1-al -2-yl)carbanoyl -

phenyl ) benzopyri m di one 2.1 g (4.4 mol) of the internedi ate
conmpound were oxidi zed 25 in a sin§+ar manner to that described in
Exanpl e 1d. Yield: 0.65 g (35%. M5: Me = 473 (Merr]). 30
EXAMVPLE 3 | XAMPLE 9

2- (4-Met hyl -3-(N-(S) - 3- phenyl propan- 1-al - 2-yl ) car banoyl phenyl ) -
benzo[ g] phehuéthy BdS-{(dr(R-8%5)-3—-phedPlpropam)r-1-al-2-yl)carbamoylphenyl)- _
2- Met hyl - SpBhiéyNnliaSbné- phenyl propan- 2-yl - 3- ol ) benzani de 45 2.6 m

(27.6 mmgl ) of ethyl chlorofornate, dissolved in 30 m of _

t et rahydr of uran, were added dropwise, at O[err]C, to 5 g (27.6 muol)
of 2-met hyl -5-nitrobenzoic acid and 4.2 0050/ 47573

21 (30.4 mmol) of triethylamne i m of anhydrous
‘tetrahydrofuran. The whole was stirred §t roomtenperature for 1 h.

After that, 4.2 g (27.6 mmol) of
t he wholjg was stirred at roomje
then filtered and-the fi”1c NG
pressure. The residue was

i P yl al ani nol wer e added and
ature for 5 16 h. The m xture was
concentrated under reduced

u 0

a) 3-(4-Ethoxycarbonylphenyl)-6-methylbenzopyrimidione

15 :
20 g (0.12 mol) of methyl 2-amino-5-methylbenzoate were
reacted, in a similar manner to that described in Example 2a
with 4-ethoxycarbonylphenyl isocyanate, resulting in 30.1 g
(77%) of the product. ' '

20

b) = 3-(4—-Carboxyphenyl)—-6-methylbenzopyrimidione

30 g (92.5 mmol) of the intermediate compound 9a were
hydrolyzed in a similar manner to that described in Example
25 2b. Yield: 25.1 g (92%).

c¢) 6-Methyl-3—-(4—(N-(S)—3-phenylpropan—1-o0l-2-yl)carbamoyl-
phenyl)benzopyrimidione

30 2 g (6.8 mmol) of the intermediate compound 9b were reacted
in a similar manner to that described in Example lc. Yield:
1.2 g (42%).

d) 6—Methy1—3-(4—(N-{S)—3-phenylpropan—1—a1-2—yl)carbamoyl—
35 phenyl)benzopyrimidione

1.0 g (2.3 mmol) of the intermediate compound 9c were reacted
in a similar manner to that described in Example 1d. Yield:
0.73 g (73%).

40 _
1H NMR (Dg-DMSO): & = 2.4(3H), 3.0(1H), 3.3(1H), 4.5(1H),
7.0-8.0(12H), 9.0(1H), 9.7(1H) and 11.5(broad)ppm.
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'partltlonedqgagﬁégé7gthyl acetate and water. The organic phase was

then washed wi th an aqueous sol ution of sodium - hydr ogen car bonat e,
"wat er, dilute hydrochloric acid and once 10 again with water, dried and
‘concentrated under reduced presgﬁre The residue was then treated
with ether and filtered off wiERAMRI& iln. 7.5 g (87% of the

i nternedi ate conpound were obtained. 15 b)

5- Am no- 2- rmf—bnhofb@@% nphepyi-mleﬂgmpia’oyan&—ell)-bepzﬁfa:dﬁmoylpnenylﬁ)-3

(20 nmol) of,eh g didkat e conmpound 3a wer di ssolved in 20 m

of ethamﬂgtenra% ro uran (3/1) and ' hydrogenated after 0.5 g of

pal | adi um~car bon (10% strength) 20 had been added. After that, the.

m xture was filtered and the filtrate was concentrated under reduced
pressure. The residue was t hen tr:!ij-d with ether and filtered of f

W th suction. Yield: 4.9 g (86% 25 ¢)

2-(4-Methyl -3-(N-(S) - 3- phenylprop - &ni0l - y1 ) car banoyl -
phenyl)begﬁo[g]phthallnld /[:ﬁ6.76 g (4 mmol) of the internediate

conpound was reacted a simlar manner to that described in
Example la with 30 pme- 2, 3-di carboxylic anhydride, resulting in
0.59 ¢ - (48% of the pr oduct . d) '

2- (4- Met hyl - 3-(N-(S) - 3- phenyl propan- 1-al - 2-yl ) car banoyl -
phenyl) benzebg] phthabidr3iq 438thoxycartdng2pBetfl Ybenzopyr Dhidivmel nt er medi at e

conpound gf wa oxidized in a simlar nmanner to that descrlbed in
Exanpl e 1d. 4 4 mr]:
2. 2(3H), 2.8(1H° é}“‘gﬁf %Jc’ﬁ'l 2 aq“z‘ Et%ge}% 3(2H
8.6(2H), 8. 8(1er3ﬁae a si 4 AReT tQSt hat d ibed 1 ample a,

with —ethoxycarbonylphenyl isocyanate, resulting in 12.1 g

(41%) of the product.

20 :
b) 3-(4-Carboxyphenyl)-7-chlorobenzopyrimidione

12 g (34.8 mmol) of the intermediate compound 10a were
hydrolyzed in a similar manner to that described in Example
25 2b. Yield: 10.1 g (91%).

c) 7—Chloro—3—(4—(N—(S)—3—pheny1propan—1—ol-2—yl)carbamoyl—
phenyl)benzopyrimidione

30 2 g (6.3 mmol) of the intermediate compound 10b were reacted
in a similar manner to that described in Example lc. Yield:
1.7 g (60%).

d) 7-Chloro-3-(4-(N-(S)-3-phenylpropan-l-al-2-yl)carbamoyl-
35 phenyl)benzopyrimidione

1.3 g (28.9 mmol) of the intermediate compound 10c were
reacted in a similar manner to that described in Example 1d.
Yield: 1.1 g (86%).
40 o
1H NMR (Dg-DMSO): & = 3.0(1H), 3.3(1H), 4.5(1H), 7.0-8.0
(12H), 9.0(1H), 9.7 (1H) and 11.7(1H)ppm.

The following were prepared in analogy with Examples 1-10:
45 '
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EXAMPLE 4 2-(4-(N-(S)-3-Phenyl propan- 1-al - 2-yl ) car banoyl phenyl ) net hyl -
" benzo[g]-phthalimde 5[err] 10 a)

2- (4- Et hoxycar bonyl phenyl ) net hyl benzo[’xﬂ pht hal i m de 15 1.7 g (10

mol ) of etExdmpleadilnonet hyl benzoat e hydrochl ori de and 2.0 g (20

mmol ) of triethylamne were stirred at room tenperature for 15 mn

in 25 m 0f3fﬁiﬁﬁﬂo sptb&it 111l -2 2y D) carbamoyigie InhpAtho[cpyrimidione

2, 3- napht hal ene icér oxylic anhyd¥ihe mereya%dégﬂgo P _ a%dn?%e whol e was

heated at_100[err]C for 2 h. The reaction m xture was subsequently

added to ®ater and the precipitate was ffiltered off with suction.

2.3 g (68 %9 of the i nternmedi ate gonpodnd were obtained. 25 b)

2- (4- Car boxyphenyl ) et hyl benzo[ g] pht hal ijn de H 2 g (5.8 nol) of the
i ntermedi ate conpound 4a were @ydr in a simlar manner to that

described in _Exanple Ib. Yield 1.3‘9 dbswy. 30  «¢)
3 arb nnyl%henyl)nethyl-

2-(4-(N—£ ) - 3- Phenyl p
benzo[ g] pht hal i m de (4 mmol # of the internedi ate conmpound 4b
were reacted 35 nner to that described in Exanple 1c.

Yi el d: ‘. I

15
1H NMR (Dg-DMSO): & = 0.9 (3H), 1.45 (2H), 1.7 (1H), 1.9 (1H), 4.3
(1H), 7.4-7.8 (5H), 7.9-8.2 (4H), 8.7 (1H), 9.0 (1H), 9.6 (1H),
11.7 (1H). :

20 Example 12

3-(4-(N-(S)-Cyclohexylprop-l-al-2-yl)carbamoylphenyl)naphtho-

[c]pyrimidione
25
0
H
- -~

o N

30 o

L™ =

N O :
H

35

1H NMR (Dg-DMSO): & = 0.8-2.0 (13H), 4.4 (1H), 7.4-7.7 (5H),
7.8-8.2 (4H), 8.7 (1H), 9.6 (1H), 11.7 (1H).

40
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0.65 g (35% . d)

- 2-(4-(N-(S)-3-Phenyl propan-1-al - 2-yl) car banoyl phenyl ) net hyl -

. benzo[ g] pht hal i m de 40 - 0.33 ¢ 83.7 mol ) of the internediate
conpound 4%:meri oxidized in a“simlar manner to that described in
Exanpl e 1d.5¥@™Ple 1301 4. 0.3 g (97%. 45 M5 (ESI): me = 462
(Merr]). 0050/ 47573 - 23

EXAVMPLE 5 3-(4-(N-(S)-Ethylcarbamoyl-i-oxo-3-pheny1propan-2-yl)carbamoyl-
3- (4- (N ( S)phanymﬁsa@rmmegpﬁﬁhi&om@ car banoyl phenyl) napht ho[ c] -
pyrimdiagne [err] 1 a) :

3- (4- Et hoxycar bonyl phenyl ) napht ho[ c] pyri m di one 15 1.4 g (7 nmmol) of
et hyl 3-am nonaphthoate, 1.34 g (7 mmol) of - et hoxyphenyl i socyanate
and a spatula tip of 4- di met hyl am nopyr i were refluxed for 4 hin
30 nl of t etrahydrofuran. The whol @ wag” t hén concentrated under 20
‘reduced pressure and the residue was_decfpctefd w et hanol and
filteredgff wth suction. Yiebd: N N
o |
T .
. i_\lo

MS m/e = 534 (M%)

Example 14

20
3-(4-(N—(S)—(1—(2-Pyridy1)ethylcarbamoyl-1—0xo-3-pheny1propan-
2-yl)carbamoylphenyl)naphtho[c]pyrimidione

25
N

. X = s

35 MS m/e = 611 (M*)

40
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b) 3-(4-Carboxyphenyl)napht ho[ c] pyri m di one 25 1.6 g (4.4 mmol) of the

i nt ernedi ate conpound 5a were added to 30 mM of tetrahydrofuran,
after which 0.8 g (28.9 mml) of - 3¥i t hi um hydr oxi de, dissolved in 30
m of water, 12 m 2 m [sic] of ™2M sodi um hydr oxi de sol ution and 30
n of ethan&®ample 13ere added and the whole was stirred at room
tenperature for 30 1 h. The organic solvent was concentrated in vacuo
and the 3= (R (B (B N3 -2heaplisrqirds-alwasy ) darbasoghpheanildipyiredite- a pH of
-approx. 2-3 [W]b?rﬁhid&t&lehydr ochloric acid. The precipitate . was
filtered f with suction, resulting in 1.4 g (96% of t he product.
35 c) -(4-(N-(S) - 3- Phenyl propan-1-ol - 2-yl)car
napht ho[ c] - pyri m di one 1.3 g (4 nmmol) of
5b were reacted 40 inasimlar manner to th4
Yi el d: 1.1 g. 45 0050/ 47973

hbanoyl phenyl ) -
i nt er nedi ate conpound
scribed in Exanmple 1c.

24 d 3-(4-(N-(S)-3-Phenyl propan- 2-yl) carganoyl phenyl) -
napht ho[ ¢fg pyri m di one. 0.9 ¢ MoK t he i nternedi ate conpound
5c were oxidized 5 in g silglal hner|to What described in Exanple
1d, resulting in 0.065y ( 7TR% t he! pr oQuct . 1H NMVR
(D6-DMSO): [err] = 2.95 (1K) ,)3. 201H), 4.5('_5LH), 7.1-8.1(1H),
8.7(1H), 9.0(1H), 9.6(1H awnd I 7{oH) ppm

15 g

1§ NMR (Dg-DMSO): & = 2.8-3.0 (2H), 4.5 (1H), 7.2-7.7 (5H),
7.6-7.9 (4H), 8.15 (1H9; 8.2) (1H), 8.8 (1lH), 9.6 (1H).

20 Example 16

3-(4-(N-(S)-3-Phenylprop-l-al-2-yl)carbamoylphenyl)dichloro-
pyrazino[b]pyrimidione

25 _
| ' ' 0
H
o N

30 o
L, "
: N o0

Cl
|
H
35

1§ NMR (Dg-DMSO): & = 2.9 (1H), 3.2 (1H), 4.4 (1H), 7.1 (5H), 7.5
(2H), 7.7 (2H), 8.8 (1H), 9.05 (1H), 9.6 (1H).

40
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10 EXAMPLE 6

3-(4-(N-((S)-1-Carbanoyl - 1- oxo- 3- phenyl propan- 2-yl ) car banoyl -

‘phenyl ) - napht ho[ c] pyri m di one 15[ err] 20 a)

3-(4-(N-(2-(S)-1- Carbannyl 1- hydr oxy- 33 phenylpropan 2-yl)- 25

car banoyl ph Papht ho[ c] pyri ni di one 2 g (3.6 nmol) of the

i nternedi ate conpound 5b were ‘react ed, in a simlar manner to that
descri bed i 15,Exniméhyle3-(4- (N~ (8 )3 -phénygl g12p6 1radt- 2 -yl ) carbamoylphenyl) -
O (tert-but Wylid2hS)b byrimsaibe yrsic}30

hydr oxy- 3-gohenyl pr opan- 1- ol - 2- ylgcar bamate (S. L. Harbeson et al .,
J. Med. Chem 1994, 37, 2918-29). Yield: 1.2 g (669 b)

3-(4-(N-((S)-1- Carbanoyl 1- oxo- 3- phenyl propan- 2 car banoyl

phenyl ) napht ho[ c] pyri m di one 35 1.1 g ( |) of the internediate
conpound 6b were oxidized in a si Iar nanner to that described in

Exanpl e 1d. Yield: O. 93 g (909 Moy me = 506 (Merr]).
45 10
| 0
L :
15. _ H

1H NMR (Dg-DMSO): & = 2.45 (3H), 2.6 (3H), 3.0 (1lH), 3.3 (1H), 3.3
(1H, 4.5 (1iH), 7.01 (1mH), 7.2-7.5 (7H), 7.9 (2H), 9.0 (1H), 9.6
(1H), ca. 12 (1H).

20 '
Example 18

3-(4—(N-(S)-3-(2—Pyridy1)prqp-1—a1-2—yl)carbamoylphenyl)naphtho—

[c]pyrimidione
25
0
H
30 . a N N
LT
N (o]
35 l
1H NMR (Dg-DMSO): & = 2.8-3.3 (2H), 4.6 (1H), 7.2-8.2 (11H), 8. 5

(1H), 8.7 (2H), 9.1 (1H), 9.6 (1H), 11.8 (broad, 1H).

40
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EXAMPLE 7 '

8-Methyl -3-(4-(N-(S)-3- phenylpropan-ngiz-yl)carbanoylphenyl)-
benzopyri m dione 5 %err] 10

3- (4- Et hoxycB¥aRaiA glenyl ) - 8- nethylbenzopyrlnldlone 15 20 g (0.12
nol ) of nethyl 2-am no-5-nethyl benzoate were reacted, in a simlar
manner to thm(qur(slpesi-me@l Iﬁ‘BbEI-?am. 2-y1)carmﬁdy1$hehbnxyy:ﬁnb@nyl phenyl
i socyanate. oiflfimdQidnd (A} - 20 D)

3-(4- Carbogyphenyl) 8- nethylbenzopyrlnldlone 29 g (89.4 mmol ) of
the internedi ate conpound 7a were hydrol yzed in a manner simlar to
t hat described in Exanple 2b, resulting i .3 g (819 of the

product. 25 c) 8-Methyl-3-(4-(N-(S)-3-pheny an- 1- ol - 2-yl ) car banoyl -
phenyl ) benzopyri m di one 2 g (6.8 ol )(of the internedi ate conpound
7b were reacted 30 in a mnner simlar]to thatipescrlbed in Exanpl e 1c.

Yi el d: 529% . al) ~

8- Met hyl - % (4- (N—(S) 3- phenyl pr gpan-
phenyl ) benzopyri m di one /’I /i§

N

-2-\l cﬂrbann | - 35
31)0 y
H

15 : H
MS m/e = 414 (M*)

The following can be prepared in an analogous manner:
20

25

30

35

40

45



of the internedi ate conpound 7c were reacted

1.3 g (3.0 rrrml% in a
manner sim 199506471383 described in Exanple 2d. Yield: 1.2 g (93%.
40 1H NVR (D6-DVBSO): [err] = 2.4(3H), - 3.0(1H), 3.4(1H), 4.5(1H),
7.0-8.0(12H), 9.0(1H), 9.6(1H) and 11.9(1H)ppm 45 0050/ 47573
26 EXAMPLE 8
3-(4-(N-(S)-3-Phenyl propan- 1-gl - 2- y[JCRI banmoy[ pnenyT ] benzo- pyT{ m di one.
5 [err] 10 a) £(4- Et hoxycar bonyl pheny|) benzopyri m d} one 15
19 g (0.1 nol) of propyl 2- af,nobenkoale werefreactefl, in a manner
simlar to that described in%xanpl p 2h, with &- et hoxg'car bopyl phenyl
i socyanate, resulting in 12. £g (32p& |= pF the pFoduct {520 b)
3- (4- Car boxyphenyl ) benzopyri i di one O v
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o
o
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130'g (92.5 mmol ) of the internediate conpound 8a were -
a simlar naR@8P/83578at described in Exanple 25

hydrol yzed in
2b. Yield: 25.1 g

(929 . c) 3-(4-(N-(S)-3-Phenyl propan- 1-ol - 2-yl ) car barmoyl phenyl ) benzo-
pyri m di one 30 2 g (7.1 nmol) of the internedi ate conpound 8b were
react ed in a sinmlar manner to tR&t described in Exanple 1c. Yield:
2.6 g (889%. o) ' ) O
3-(4-(N-(S)-B-Phenyl prppan- 1- gl - 2-yl carbanDyIphen/q%Zsﬂza- 35
pyri m di one 2.8 g (55}4 mmol ) of the interpediat e|l compoupd 8c were
reacted in ajsimlar nmpnner tepthat fescribed in Ekanpy e [Ld. Yi el d:
1.7 g (74% . [&0= ¥H NVR|ED6- DME®) : [ef&] = 3| O( ,18.3(1H, 4.5(1H),
7.0-8.0(13H) 910(1H), |9. 7(1H and 1]®6 (1H p 45
0050/ 47573 2y ' =
EXAMPLE 9 | S
6- Met hyl - 3- ( =SSy phenytpropar—=—at—=2=yH)cartpmoy! pilF‘I’I’Y"—)-_'
benzopyrim djong [err]
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:10 4- Et hoxycar bonyl phenyl ) - 6- met hyl benzopyri m di one 15

| a) 3-
20 g (0.12 nﬂp§86f7ﬁﬁ§hyl 2- am no- 5- net hyl benzoate were - reacted, in a
"simlar manner to that described in Exanple 2a W t h
4- et hoxycar bonyl phenyl isocyanate, resulting in 30.1 g (77% of the
product. 20 b) 3-(4-Carboxyphenyl)-63®et hyl benzopyri m di one . 30 g
(92.5 mol ) o I nier | und 94 Wer e hy[drolyzdd in a
sim | ar manner at| Pescfiped in [Exanpl ¢ 25 2b. Yieg d: 25.]1 g (92% .
c) 6-Mthyl} 3- 2-phenyl propan-1-of - 2-yl )jcar ba | -
phenyl ) benzopyrj#h di - .8 mmoj ) of tjh& inté€rnmediatle conmpound
9b wer e reacjoed ner ti®®that {@scri I n Bxanple 1c.
Yi el d: 1. o '
6- Met hyl - 3- (B- ( pr opan-{1- al - 2-)yl ) car bgnoyl - |35
phenyl ) benzopyrj m di on 9 1.0 g (2.3 npol ) off the internedifate
conpound 9c weTfE TEactEd T a T tarf manner| 1o tnaﬁ_gﬁégribed I n
Exanpl e 1d. {Yi e} d: _ 9273 g (73% . 40 ~1H NWR ( O6- )W, [err] =
2.4(3H), 3.0(1H (A4 B/, 71 3-8\ 0([L7 9 0(1F) .| 9. 7(1H
and 11. 5( broad)p Y/ \ / :
® | |
1
— 1 1 ) 1 1 1 )
5:: ™ o™ <P (a2} o (o] <
-~ -t -4
% |= I m Q Q Q m
<P < <
1 } 1] ] | ]
m m o o o o
s |© 3 QO O | Q O Q
] I jae} o} fas) o (&)
= Z = 2. 2z Z
i 4 1 3 1 1
O 2
m = =
L L L L L
) ) m ) )
S S S S S
I 1 [ 1 1
= |2 @
o P =
Q ~ N (3] < N o ~
=z |™m (32} ™ ™ o ™ 3]



0050/ 47573
EXAVPLE 10

“7-Chl oro-3-(4-(N-(S)-3-phenyl propan-1-a

0050/47573

benzopyrini dione [err]

10

28.

a)

- 2-yl) carbanoyl phenyl ) -

7- Chl or o- 3- (4- ethoxycarbonylphenyl)benz@ﬂyrln1d|one 15 16 g (86.2
mml ) of net robenzpare wefe reacfed, T a simlar
manner to th anpl e 2a, wi tlh 4-et hpxycar bpnyl phenyl
| socyanat e, g (4199 of the¢ produ¢t. 20 b)
3- (4- Car boxy robeﬂtopyrinidione & 12 g|(34.8 pmol ) of
t he i nt er medi'&t ¢Econmpofind\10a ere o hy@rolyz¢g in af%imlal manner to
t hat describg¢d iin Exanplex25 |9 2b. Yield: 10.1 g (91%. c)
7-Chloro-3-(4-(IN-(S) -pﬁ%nprropan-1-oI-2-yI)car anoyl -
phenyl ) benzopyr | m di on 2 g (6.3 nmol) of the integnedi atp conpound
10b were reagtet T a T tar fmarmer Tto—tiaf—descered—+mn Exanpl e -
lc. Yield: 1.7 (60%
-
m.
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‘d) -7-Chl'oro;3 S) - 3- phenyl propan- 1-al - 2-yl ) car banmoyl - 35
phenyl )benzo%9$$l‘r¢§i$?)§1 .3 g (28.9 mmol) of the internediate

-conmpound 10c were - react ed in a simlar nmanner to that described in
‘Exanpl e 1d. Yield: 1.1 g (86% . 40 1H NVR (D6-DVBO): [err]
3.0(1H), 3.3(1H, 4.5(1H, 7.0-8.0 38 (12H), 9.0(1H), 9.7 (1H and
11. 7( 1H) ppm ' 00y with Exanpl es 1-10:
45 0050/ anpl e 1j1
3-(4-(N-(S)-|Pent - 1- al phenyl )jnapht hd[ c] pyrijm di ong [err] 5
10 15 VR ( D6- VSO0 : [,grr] .9 (3, 1.45 (2H),1 1.7 (4H), 1.9
(1H), 4.3 (@H= 7.4-[B8 (5HF 7.9-[&2 (4H3 8.7 [®H, 9™ (1H], 9.6 (1H),
7 (1H). {20 Exanpl 42 S O o -
™
-il 1 1 1 1 I 1 !
>l< ~N ™ ~N ™~ ™~ o~ ™~
® = m m m i m m
& 18 18 8 I8 I8 |8
] [ Il
* 8 ] ? % % % S
% |= g =
x L L L
) ) ) )
G o S o
T 1 1 I
¥ |= % | m
o =
O.. n O ~ co o (=] ~
= < < < < b wmn wn



| ohexyl prop-1-al -2-yl)car banoyl phenyl ) napht ho-

3-(4-(N-(S)-Oyc |
[c] pyrim di oR95PLA475735 30 35 1H NMR (D6-DMBO): [err] = 0.8-2.0
'(13H), 4.4 (1H), 7.4-7.7 (5H), 7.8-8.2 (4H, 8.7 (1H, 9.6 (1H), 11.7
(1H). 40 45 0050/ 47573
30 Exanpl e 13 : 39
3-(4-(N-(S)- prnyfrcar bafoyl - I- pxo- 3- ppenyr pr Z- Vo) ar DpnoyT -
phenyl ) napht ho[ ¢] pyri m di one 5[e ﬁmj [ ﬁ
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30

Jerr]

40
40

20

611 (Merr])

(N-(S) - PO5PZ4BBTBdy | ) et hyl car bamyl - | - oxo- 3- phenyl pr opan-

‘Exarrpl e 14
M5 nle

3-(4-
"2-yl ) car banoyl phenyl ) napht ho[ c] pyri m di one

35

. @/X -v(2gD) -

H - €HDODHN-T -0DHN- G9
ZHNOD @/x - H -02%HD~ H 10 79
ZHNOD @/X -7 H -00%HD- H H €9
ZHNOD @/va -y H -0J%HD- 10 H 9

@/VA . By
ZHNOD ~ZHD~p H -02%HD~ 19

H ~p H -00%HD~ 09

H N -% H ~HD=N- H H 65

ol o -X- et X 2 . “oN




45 0050/ 47573 | 31 Exanple 15
3-(4- (N-(S) - D08 AA5FH0op- 1- al - 2-yl) car banoyl phenyl ) pyr azi no- .
‘[ b] pyri m di one [err] 5 10 15 1H NWVR (D6-DMBO): [err] =
2.8-3.0 (2H), 4.5 (1H), 7.2-7.7 (5H), 7.6-7.9 (4H), 8.15 (1H9; 8.2) (1H),
8.8 (1H), 96(1H) 20 Exarrple 16 41
3-(4-(N-(9S)- T2y Tarbamoytphenytdrchtoro-
pyr azi no[ b] pyri fi di one Eerr] 25 :
o
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30 35 1H NVR (D6-DMBO): [err] = 2.9 (1H), 3.2 (1H), 4.4 (1H), 7.1
(5H), 7.5 OD80/47573(2H), 8.8 (1H), 9.05 (1H), 9.6 (1H). 40
"45 0050/ 47573 .32 Exanpl e 17
5,7-Di met hyl - 3- (4- (N-(S) - 3-phenyl prop-1-al - 2-yl ) car banoyl phenyl ) -
pyi di no[ b] pyrim dione [sic] 5 [err] 42
| (L :
= \ / 3]
“E [ ¢ LT
. om i - =5
z |5 s
O O
L
‘_‘I 1 1 I ! | 1 1
>I< ™ ™ (3] < < - <
£
O o~
<% 12 1&g = g |8 B
3 i ] 1 5 1
<y < < [ ] = o~
&
| | 1] | 1 1 1
e e g 18 g g8 |8
* |m I = i o 0 =
= 2 Z =z Z 2 Z
1 1 1 | f I I
2 2 -
+ |8 2 ? ) <) m Ee
= = = @ @
~ [
- lo o} o
@ |2 2 2 m = o 2
0. o < [Te] O ~ © (o))
2 )~ o~ ~ r~ ~ ~ ~




10 - Exanpl e 18

3-(4-(N-(S)-cega/#Y873lyl ) prop- 1-al - 2-yl ) car bamoyl phenyl ) napht ho-
“[c]pyrimdione 25 [err] 35 1H NVR (D6-DVSO): [err] =

9.1 (1H), 9.6

'2.8-3.3 (2H), 4.6 (3H), 7.2-8.2 (11H), 8.5 (1H), 8.7 (2H),
(1H), 11.8 (broad, 1H). 43
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40

45

3- (4-(N-(9)
[c]lpyrimdione [sic] 5 [err]

The follow ng can be prepared in an anahggous manner: 20

_gosp4als

47573

op- 1- al - 2-yl ) car banoyl pheny! ) pyi di n

10

15

33
O_

Exanpl e 19

MS me = 414 (Merr])
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34 [err]

40 45

30 0050/4P1573

25

0050/ 47573

45
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0050/ 47573

36 [err]

0050/ 47573

46

0050/ 47573

38 [err]

0050/ 47573

\ .
N HNOD . - OH-¥ -HO=N- LO1
~_~ HNOD @/X : -¥(Zmp) -
-€ SN-b -H)=N- 90T
ﬁHHHH/LVﬂ TRl
ZHNOD ~-€  OR-¥ =HO=N~ SOT
ZHNOD @/X -z H -0DHN~ Zosud H pOT
~_~ HNOD @/X -¥(2uD) -
_ -z H -0DHN- €07
ZHNOD @/v_ﬂ - H -00- €HDODHN H Z01
CHNOD @/X -€ SN~V ~0DHN~- YdODHN H 10T
cd pd -1X- e X FA: ! 1R *ON
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40 [err] 0050/ 47573

008 Y 75Fy 3

39 [err]
‘_41 [err]
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0050/ 47573
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48

[err]

0
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42 [err]
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0050/ 47573
46 [err]

Wy A

0050/ 47573
47 [err]

49

RS

CONH,
CONHj

R4

R3

4-Me
4-Me

~N=CH-
-NHCO-

Rl

No.

118
119

45 [err]
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0050/ 47573
50 [err]
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0050/ 47573

formul a |
i sonmeric forns,

- NHCO- phenyl
Cl- C6- al kyl

0050/82578err]
A heterocyclically substituted benzam de of the

0050/ 47573

physi ol ogi cal |l y

NHCO- C1- C4- al kyl ,
NHSQO2- phenyl ,

W claim 1.
5 [err] 10 and their tautoneric and
and al so, where- propriate,
tolerated salts, where the vari abl es have the foll ow ng neani ngs:
Rl is hydrogen, Cl-C6-al kyl, O Cl-C6-al kyl, OH d,
" CF3, N2, NH2, CN, COCOH, COO Ci-C4-al kyl, -
- CONHRS, ~ NHSQ2- C1- 4- al kyl, -
- SO2- C1- C4- al kyl or - S@2- phenyl , 25 R2
O Cl-C6-al kyl, OH 04, Br,
COOH, COO- C1- C4-al kyl
o = 2 2 2
o = m = m = Z
3 3 Gt G}
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I s hydrogen,
CF3, NO2, NH2, CN,




- NHCO- C1- C4- apbs/6 /47840 phenyl , - CONHRS, NHSO2- C1- C4- al kyl |

- NHSQ2- phenyl, -SQ2- Cl-C4-al kyl -or 30 - S2- phenyl or R1 and
R2 are, together, a chain -CH=CH CH=CH, which can ~additionally
carry one or two substituents R6, 35 g,R3 is hydrogen, chlorine,
brom ne, fluorine, Cl-C6-alkyl, phenyl, NHCO Cl-C4-al kyl, NO2 or
NH2, R4 Cl1-C6-al kyl, which can additionally carry a phenyl,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, 40 cycl oheptyl,
i ndolyl, pyridyl or naphthyl ring which, for its part, is
substituted by one or two radicals R7, with R7 bei ng hydrogen,
Cl-C4-al kyl, -OCl-C4-alkyl, OH d, F, Br, I, CF3, NO2, NH2,
CN, COCH, COO Ci-C4-al kyl, - CONHRS, - NHCO- C1- C4- al kyl
- NHCO phenyl, - NHSQ2- Cl- C4-al kyl, 45 - NHSQ2- phenyl ,
- S2- C1- C4- al kyl or -SQ2-phenyl, 8058/4-A5+43
54 R5 is hydrogen | - bolore, |- do hrdrib, al lerr]
10 R6 i s hydrogen,| CL- ¢6-pl kyl|, {1O|CL} Cé-al kyl,| OH, O, F,
Br, I,_CF3, NC2, mN—IZ, KGN CCO—IL;;(:OC§C4£. %?#yl,
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0050/47573

15 R8 is hydrogen or Cl-C6-al kyl, RO hydroger;
Cl- C6-al kyl which can additionally be
phenyl ring which can additionally carkg ”"I“muﬁi‘mwmerﬂ and
‘can be substituted by 20[ err]
R12 Zi . 30 R10 i s hydrogen or Cl CB aIkyI,
R11 is hydrdfefl2&®: c6-al kyl, -OCl-Cs-alkyl, OH, O, F, Br,
I, CF3, N2, NH2, CN, COCH, CII}CH C4- al kyl 35 RI2 is hydr ogen
or a C[err]l-.al I@/Ihethaocwmqaﬂlyaaulwututed benzamide ofubbeifanmadab§ a
phenyl rinrg which can itself additionally carry one or two
radi cal s R11, X is -NHCO, -N=CH, CH2 CH2-, CH:OH
-S2-, -CH2-, -CO 40 and CH- CI} S the
nunber 0, 1 or 2, and is the er 0, 1 and 2
0050/ 47573 5A heterocycllcally
substituted benza he fornula I
R,
15

and their tautomeric and isomeric forms, and also, where
appropriate, physiologically tolerated salts, where the
variables have the following meanings:

20 R! is hydrogen, C;-Cg-alkyl, 0-C,—C¢—alkyl, OH, Cl, F, Br, I,
CF;, NO,, NH;, CN, COOH, CO0-C;—Cs-alkyl,
~NHCO—-C;-C4—alkyl, —-NHCO-phenyl, -CONHRE,
NHSO,—-C;-Cs—alkyl, -NHSO,-phenyl, —-S0,—C;—-C4—alkyl or
-S0,-phenyl, ' '

25 : i

R?2 is hydrogen, C;-C¢—alkyl, 0-C;~Cg—-alkyl, OH, Cl, F, Br, I,

CF3;, NO,, NH;, CN, COOH, C0O0-C,-C,-alkyl,
-NHCO-C;-C4—alkyl, -NHCO-phenyl, -CONHRS,
NHSO,—-C;—-Cs4—alkyl, -NHSO,—-phenyl, -S0,-C;—C;—alkyl or

30 -S0;-phenyl or

R! and R? are, together, a chain -CH=CH-CH=CH-, which can
additionally carry one or two substituents RS,

35 R3 is hydrogen, chlorine, bromine, fluorine, C;—-Cg—alkyl,
phenyl, NHCO-C;-C4—alkyl, NO, or NH;,

R4 C)—Cg-alkyl, which can additionally carry a phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
40 cycloheptyl, indolyl, pyridyl or naphthyl ring which, for .
its part, is substituted by one or two radicals R7, with
R? being hydrogen, C;-C4—-alkyl, -0-C;-Cs—alkyl, OH, Cl, F,
Br, I, CF3;, NO,, NH,, CN, COOH, COO-C;-C4—alkyl, —CONHRE,
-NHCO-C;-C4—alkyl, —-NHCO-phenyl, -NHSO,-C;-C4-alkyl,
45 —-NHSO-phenyl, —-S0,-C;-C4—alkyl or -SO;-phenyl,
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claimed in claim1l1, wherein R5 is hydrogen, and

R3, R4, X, mand n have the neanings given in claim1.

het erocyclically substituted benzam' desgf the formula | “m“r mﬂ“wllalu!ﬂ
inclaiml, whe gini%o dro en.R2¢ HRﬁ o and

R4, X, mand n have'th dgs glveﬁ inclaimi. 15 4
heterocyclically_substituted benzanlde of the fornula | as cl ai med

inclaiml, whgre is -CI)CRB ang 20, 12Rl, R2, R3, R4, X
m and n have ;tfap Q?ﬁ v ﬁ qmnll N meterocyclically
substituted benz e of the for as: cI med in claiml for use

for controlling diseases. 25°6. The use of heterocyclically substituted

benzam des of the r formula | as clained in claim1 for preparing
drugs which are used as inhibitors of cysteine proteases. 7.
The use of heterocyclically substituted benzam des of the 30 formula |
as clained in claim1l fOLca¢ﬁﬁaﬂrﬁbpﬂHugS for treating diseases in
which el edated activities of cal n occur. 8. The use of the
heterocyclically substituted benzam des of the 35 formula I as clained

inclaiml for ﬂsepqgl Hﬁdfgd&xs tQce-a1xyl, U@%ﬁ‘—@ d1 &od@lgertelr alpl VB,

di seases and neuron e] ocycllcally
g %ﬁ NH;, "CN rn§?

substituted benzanm dés o} tnhé’ 2s f of mul’ a as c 4ai in claim1 for

preparing drugs for 40 treating diseases and neur onal danmage which are
i nduced R8 | denbydrpgen funBLs—Adk¥lve henorrhages. 10. The use.
of the heterocyclically substituted benzam des of the
R? is hydrogen, C;—-Cg—alkyl which can additionally be
substituted by a phenyl ring which can additionally carry
a radical R!! and can be substituted by

20
T\ R12 .
—N N—mﬁ N—R12 . —N AN
! ! \_—J\R‘lz
25
ey
—N (o] : -
_/

30 R10 is hydrogen or C;—-Cg—alkyl,

Rl is hydrogen, C;-C¢-alkyl, -0-C;-C¢—alkyl, OH, Cl, F, Br,
I, CF3, NO;, NH,, CN, COOH, CO0O-C;—Cs—alkyl,

35 R12 is hydrogen or a -Cg-s—alkyl chain which can be
substituted by a phenyl ring which can itself
additionally carry one or two radicals R!1,

X  is -NHE-CO-, -N=CH-, -CH,—CH;-, —CH=CH-, -SO,—, -CHp—, -CO-

n is the number 0, 1 or 2, and

m is the number 0, 1 and 2.
45
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ormula | as claimed in claim1 for preparing rugs Hlm
cerebral stroke and cranial/brain traunma. 0050/ ﬂ”'”l"mlmimlrme
use of the heterocyclically substituteggbenzanm des of the - ® forﬁula I
‘as clalrredln cl,a [ €
di sease and HunfIx hn%%ﬂc’%cdﬁcgg% é‘xﬁ)s% %g%ea%enzsaéugfe {’% terocycl [ c@%l y
subsdti t ut ed beﬁ%&gTﬁgéubF laim 1, yhgredd nyla | as claimed inclaiml for
preparing drugs for treatlng epi | epsi es. 13. The use of the

het erocycl i cal | R3sulist hydiegbibemndni des of the 10 formula | as clained
in claiml for preparing drugs for treating damage to the heart
fol | owing cardige, IREnes, a4, x, m andHHaGe! end Nieddid88Yg: fal liicad henal

i scheni as, skel et al nmus¢l e danage, nuscul ar dystrophi es, danage
whi ch arises due proliferation of the snooth _nuscle cells
coronary 15°3- A\/H?B%’b%&?ﬁh&é?%%r% SRILIE SRS Pa 0 F SR forauls el afg
restenosi s of tsdapmeddin edadmsls ofhes®iifng angi opl asty. 14. The use of
the hetermxyclically substituted benzam des of the formula | as
clainmed in claimsl figr -poaperRing ahqugs for 20 treating tunors and their.
nmet ast ases. 15. The use of the heterocycl Ically substituted benzam' des
ket obenzam doal ‘&?hyﬁﬁs ksigd of fhe % ave néSndared 0. c1ahd M1
for preparing drufs fror fredtlﬁg df¥eak el wﬁlm?19i§g 9 |ncrease8 Pevel s
of interleukin-1 occur. 16. The use of the het erocyclically substituted
benzam detp & t Beheterocydqldcamlly substitugpdebenzamidgi of 1therfoymepar I mp
drugs for cleimediivg dlainnd| oghexalindi seases such as inflammations and
30 rheumati c di sorders. 17. A drug preparation which conprlses a
heterocyclicallgs 44 -CO-OR®, and

20 Rl, R2, R3, R%, X, m and n have the meanings given in claim 1.

5. A heterocyclically substituted benzamide of the formula I as
claimed in claim 1 for use for controlling diseases.

25 6. The use of heterocyclically substituted benzamides of the
formula I as claimed in claim 1 for preparing drugs which are

used as inhibitors of cysteine proteases.

7. The use of heterocyclically substituted benzamides of the

- 30 formula I as claimed in claim 1 for preparing drugs for
treating diseases in which elevated activities of calpain
occur.

8. The use of the heterocyclically substituted benzamides of the
35 formula I as claimed in claim 1 for preparing drugs for
treating neurodegenerative diseases and neuronal damage.

9. The use of the heterocyclically substituted benzamides of the
formula I as claimed in claim 1 for preparing drugs for
40 treating diseases and neuronal damage which are induced by
ischemia, trauma or massive hemorrhages.

10. The use of the heterocyclically substituted benzamides of the
formula I as claimed in claim 1 for preparing drugs for
45 treating cerebral stroke and cranial/brain trauma.
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11.

12.

13.

14.

15,

16.

17-

35

40

45

substituted benzam de of the forrrul al as clained |nm*‘ﬂllmlmlumﬂ!lnll‘ 40

56
The use of the heterocyclically substituted benzamides of the
formula I as claimed in claim 1 for preparing drugs for
treating Alzheimer’s disease and Huntington’s disease.

The use of the heterocyclically subsdtituted benzamides of
the formula I as claimed in claim 1 for preparing drugs for
treating epilepsies.

The use of the heterocyclically substituted benzamides of the
formula I as claimed in claim 1 for preparing drugs for
treating damage to the heart following cardiac ischemias,
damage to the kidneys following renal ischemias, skeletal
muscle damage, muscular dystrophies, damage which arises due
to proliferation of the smooth muscle cells, coronary
vasospasm, cerebral vasospasm, cataracts of the eyes and
restenosis of the blood vessels following angioplasty.

The use of the heterocyclically substituted benzamides of the
formula I as claimed in claim 1 for preparing drugs for
treating tumors and their metastases.

The use of the heterocyclically substituted benzamides
ketobenzamidoaldehydes [sic] of the formula I as claimed in
claim 1 for preparing drugs for .treating dlseases in which
increased levels of interleukin-1l occur.

The use of the heterocyclically substituted benzamides of the
formula I as claimed in claim 1 for preparing drugs for
treating immunological diseases such as inflammations and
rheumatic disorders.

A drug preparation which comprises a heterocyclically
substituted benzamide of the formula I as claimed in claim 1.



