) 0050/48964095Q5ﬁ§96ﬁeterocyclicaIIy substituted am des, their preparation
and use 5 The present invention relates to novel am des, which are .
inhibitors of enzymes, in particular cysteine proteases, such as calpain (=
cal-ci um dependent cysteine proteases) ahkd its isoenzynes, and cathepsins,
for exanple B and L. 10 Cal pains are intracellular, proteolytic enzynes
fromthe so-called cysteine proteases group and are found in nmany cells.

Cal pai ns ar e "¥et VRt EFOBYChifallyr sukedd tard| Utidesnc it iapreRararion and

di fferenti atiu6& bei ng nade between calpain | or jt-cal pain, which is
activated by R-nolar concentrations of calciumions, and 15 calpain Il or

Johnson, | nt he et “@%’?&%@” B e R i o,
ohnson, Int. J. , 3 . .

i soenzymes are g%gétﬁ%_gt%?et s'%%%ﬁ%u%tl‘e’tz I (s et o 1-) 1 su?: as
Hoppe- Seyl er C21B851 (375pb§1unssiepgadenty cypteing prpsersrs ) RAE % pai ns pl ay
an inportant 1§aPR2YNesyapR LA tEPS IR odiozarxprRicedserd Ithese incl ude

cl eavage of regulatory proteins such as protein kinase C, cytoskel etal

proteins sucladpa My azeanfk e ildk, PHoeOL PRl BhAPmed ERLRI #hdr eakdown in
25 rheumat oi doakiiidd icyst@ Ml SrBSeddLd B@ogﬁgénvﬁhkg?ﬂﬁngpbﬁitﬁ%n%} Sells,

' rotéeins. in mto are [rsted in
e oPeRt, e bl T B Gl LR S A B T
Trends in PhEMheNti8E{on bryag, made betyeen calpain I or p-calpain, which
is activated by u-molar concentrations of calcium ions, and
15 calpain II or m-calpain, which is activated by m-molar
concentrations of calcium ions (P. Johnson, Int. J. Biochem.
1990, 22(8), 811-22). still further calpain isoenzymes are
postulated today (K. Suzuki et al., Biol. Chem. Hoppe-Seyler,
1995, 376(9), 523-9).
20
It is suspected that calpains play an important part in various
physiological processes. These include cleavage of regulatory
proteins such as protein kinase C, cytoskeletal proteins such as
MAP 2 and spectrin, muscle proteins, protein breakdown in
25 rheumatoid arthritis, proteins in the activation of platelets,
neuropeptide metabolism, proteins in mitosis and others which are
listed in M. J. Barrett et al., Life Sci. 1991, 48, 1659-69 and
K. K. Wang et al., Trends in Pharmacol. Sci., 1994, 15, 412-9,

30 Increased calpain levels have been measured in various
pathophysiological processes, for example: ischemias of the heart
(e.g. cardiac infarct), of the kidney or of the central nervous
system (e.g. "stroke”), inflammations, muscular dystrophy,
cataracts of the eyes, injuries to the central nervous system

35 (e.g. trauma), Alzheimer’s disease etc. (see K. K. Wang, above).
A relationship of these diseases with increased and lasting
intracellular calcium levels is suspected. As a result,
calcium-dependent processes are overactivated and are no longer
subject to physiological regulation. Accordingly, overactivation

40 of calpains can also initiate pathophysiological processes.

It was therefore postulated that inhibitors of the capain enzymes
can be useful for the treatment of these diseases. Various
investigations confirm this. Thus Seung-Chyul Hong et al., Stroke
45 1994, 25(3), 663-9 and R. T. Bartus et al., Neurological Res.
1995, 17, 249-58 have shown a neuroprotective action of calpain
inhibitors in acute neurcdegenerative disorders or ischemias,

—— e
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protective ae}§Q”+q9F EEﬁ dyncalpain 1nh1b1tors (N. Watanabe et al.,
15 Cytokine 1994 6(6), 597-601). It was furthermore found that

calpain inhibitors show cytotoxic effects on tumor cells
(E. Shiba et al., 20th Meeting Int. Ass. Breast Cancer Res.,
Sendai Jp, 1994, 25-28 Sept., Int. J. Oncol. 5(Suppl.), 1994,
381).

20
Further possible uses of calpain inhibitors are listed in K. K.
Wang, Trends in Pharmacol. Sci., 1994, 15, 412-8,

Calpain inhibitors have already been described in the literature.
25 These are mainly, however, either irreversible or peptide
inhibitors. As a rule, irreversible inhibitors are alkylating
substances and have the disadvantage that they react
nonselectively in the body or are unstable. Thus these inhibitors
often show undesirable side effects, such as toxicity, and are
30 accordingly restricted in their use or unutilizable. Among the
irreversible inhibitors can be included, for example, the
epoxides E 64 (E. B. McGowan et al., Biochem. Biophys. Res.
Commun. 1989, 158, 432-5), a-haloketones (H. Angliker et al., J.
Med. Chem. 1992, 35, 216-20) or disulfides (R. Matsueda et al.,
35 Chem. Lett. 1990, 191-194).

Many known reversible inhibitors of cysteine proteases, such as
calpain, are peptide aldehydes, in particular dipeptide and
tripeptide aldehydes such as, for example, Z-Val-Phe-H (MDL

40 28170) (S. Mehdi, Tends [sic] in Biol. Sci. 1991, 16, 150-3).
Under physiological conditions, peptide aldehydes have the
disadvantage that they are often unstable on account of the great
reactivity, can be rapidly metabolized and are prone to
nonspecific reactions which can be the cause of toxic effects

45 (J. A. Fehrentz and B. Castro, Synthesis 1983, 676-78.
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Crc. J. 1995, 59(1), 40-8, were able to show favorable effects of cal pain
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reperfusion. Since calpain inhibitors ihibit the release of the P-AP4
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such as CF3. In the case of cystelne proteases, derivatives with
ketones activated by CF3; or similar groups are not very active or
inactive (M. R. Angelastro et al., J. Med. Chem. 1990, 33,
11-13). Surprisingly, in the case of calpain hitherto only ketone

20 derivatives, in which, on the one hand, leaving groups in the
a-position cause an irreversible inhibition and, on the other
hand, a carboxylic acid derivative activates the keto group, were
found to be effective inhibitors (see M. R. Angelastro et al.,
see above; WO 92/11850; WO 92,12140; WO 94/00095 and

25 WO 95/00535). However, of these ketoamides and ketoesters,
hitherto only peptide derivatives have been described as
effective (Zhaozhao Li et al., J. Med. Chem. 1993, 36, 3472-80;
S. L. Harbenson et al., J. Med. Chem. 1994, 37, 2918-29 and see
above M. R. Angelastro et al.).

30
Ketobenzamides are already known in the literature. Thus the keto
ester PhCO-Abu-COOCH,CH3 was described in WO 91/09801, WO 94/00095
and WO 92/11850. The analogous phenyl derivative
Ph-CONH-CH(CH,Ph) -CO-COCOOCH3 was found in M. R. Angelastro et

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

40
In the present invention, substituted nonpeptide aldehydes,
ketocarboxylic acid esters and ketoamide derivatives were [sic]
described. These compounds are new and surprisingly show the
possibility of obtaining potent nonpeptide inhibitors of cysteine

45 proteases, such as, for example, calpain, by incorporation of
rigid structural fragments.



Many known rQQRQ/A886€4 i nhibitors of cysteine proteases, such as cal pain,
are peptide al dehydes, in particular dipeptide and tripeptide al dehydes
such as, for exanple, Z-Val-Phe-H (MDL 40 28170) (S. Mehdi, Tends [sic) in
Biol. Sci. 1991, 16, 150-3). Under phygi ol ogical conditions, peptide
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Fehrentz and B. Castro, SyntheS|s 1983, 676-78. 0050/ 48964 3 In JP
08183771 (CA 1996, 605307) g@q in EP 580336, al dehydes which are derived
from 4-pi p&ridi noyl am des a ﬁ arbon Iplperldlno 4-yl am des have been
descri bed as cal pain |nh|b|tors R4 al dehydes derived fromb5
N- sul f onyl prol i nam de merﬁ% S%aréd WOH6/66211 describes an al dehyde
derivative anal ogous to t eral structure |, but where Y is a xanthine
derivative which does not carry any further radicals such as R1-X. However,
t he al dehydes cl ai med here, which are derived from heteroaromatically
substitut® ami des of the 10 general structure |, have never previously
been descri had tRept ititoaboie Oy ivohenies forms Alesibhé kidantionérixy st ei ne
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R! can be phenyl, naphthyl, quinolyl, pyridyl, pyrimidyl,
pyrazyl [sic], pyridazyl, imidazolyl, thiazole, guinazyl,
isoquinolyl, quinazyl [sic], quinoxalyl, thienyl,
benzothienyl, benzofuranyl, furanyl, and indolyl, where the

20 rings can be additionally substituted by up to 3 radicals RS,

R2 1is chlorine, bromine, fluorine, C;-Cg-alkyl, Ci;-Cg-alkenyl,
C;-Cg-alkynyl, C;-Cg¢-alkylphenyl, C;-Cg-alkenylphenyl,
C,-Cg-alkynylphenyl, phenyl, NHCO-C;-Cy-alkyl,

25 NHS0O;-C;-C4-alkyl, -NHCOphenyl [sic], -NHCO-naphthyl, NOz,
-0-C;-C4-alkyl and NH,, where the aromatic rings can
additionally carry one or two radicals R® and two radicals R?
together can also be a chain -CH=CH-CH=CH- and thus form a
fused benzo ring, which for its part can be substituted by

30 one R> and

R3 is -C;-Cg-alkyl, which is branched or unbranched, and which
can additionally carry an S-CH; radical or a phenyl,
cyclohexyl, cycloheptyl, cyclopentyl, indolyl, pyridyl or

35 naphthyl ring which for its part can be substituted by by
[sic] at most two radicals R5, where R> is hydrogen,
C1-Cy-alkyl, which is branched or unbranched, -0-C;-C4-alkyl,
oH, Cl, F, Br, I, CFs, NO;, NH,, CN, COOH, COO-C;-C4-alkyl,
-NHCO-C;~Cy-alkyl, -NHCO-phenyl, -NHSO,-C;-Cz-alkyl,

40 -NHSO;-phenyl, -80,-C;-C4-alkyl, -(CHz)p-NR12RI13 and
-S0,;-phenyl;

X is a bond, -(CH2)m-, =-(CH2)n=0-(CH2)o-, -(CHz)o=S—-(CH2)p-
[sic), —-(CH2)o-SO-(CHz)n-, -(CH2)o~502-(CH2)n-, -CH=CH-, -C=C-,
45 ~CO-CH=CH-, ~-(CHp)o~CO-(CHz)p—-, —(CHz)p-NHCO-(CHz)o-,
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activated by CF3 or simlar groups are not very active or inactive (M R
Angel astro et al., J. Med. Chem 1990, 33, 11-13). Surprisingly, in the
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derivatives have been described as effective (Zhaozhao Li et al., J. Med.
Chem 1993, 36, 3472-80; S. L. Har on et al., J. Med. Chem 1994, 37,
2918-29 and see above M R Angel a et al.). 30 Ketobenzam des are

al ready known in the literature. Thus the keto ester PhCO Abu- COOCH2CH3 was
described in WO 91/09801, WO 94/00095 and WO 92/ 11850. The anal ogous phenyl
derivative PROCQUHLDS|CHEPRY - C=GFoCouicHS hemsisf camde pidheR thangedmstheo et
35 al., JloMedfoxr@hemd 1990, 33, 11-13 to be, however, only a weak cal pain
inhibitor. This derivative is also described in J. P. Burkhardt,

Tet rahedr on Let , 23433-.36. The significance of the substituted
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esters and ketoamsde derivatives were [sic] described. These conpounds are
new and s#Pprising\y_shliow t he ()
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20 Y is an unsaturated heterocyclic ring such as pyridine,
pyrimidine, pyrazine, imidazole and thiazole and

R* is hydrogen, COOR® and CO-Z, in which Z is NR7R8, and is

10
—N  N—R0 _NG/RM '_Ni 3

30 RS is hydrogen, C;-Cg-alkyl, which is linear or branched, and
which can be substituted by a phenyl ring which itself can
additionally be substituted by one or two radicals R?, and

25

R7 is hydrogen, C;-C¢-alkyl, which is branched and unbranched,
35 and

R8 is hydrogen, C;-Cg-alkyl, which is branched or unbranched,
which can additionally be substituted by a phenyl ring which
can additionally carry a radical R%, and by

/\ 3“
—N N — R . _‘NG/R‘O —N
/Rm
45 ~— N o . —<:>N — Rt - (CH)—N
S/ ’ \Rn

40



possi bility QASHARREA ng potent nonpeptide inhibitors of cysteine 45

pr ot eases, such as, for exanple, calpain, by incorporation of rigid
structural fragnments. 0050/ 48964 4 The present invention relates to
het erocyclically substituted am des of gt he general fornmula I 10 and their
tautoneric ayg i soneric forms, possible enantioneric and di astereoneric
forms, as well as possible physiologically tolerable salts, in which the
vari abl es havae the follow ng neani ngs: 15 Rl ,can be pheny]l, naphthyl,

qui nol yl, py#¥i dyfaR B§rR¥AXREeR pa-S2 v L c PRiGR) risd RF gpchddriogaypfpranched,
thi azol e, qui nazy@-Ci1+Go@dknbi \AE, GUi nz\Br,[ i cJE3,qNPOREHL v ICN,t RPRY| |
benzot hi enyl, beymwetwraPul kyt uramgd-caad-angal,y -Nnaotghenyhe 20 ri ngs
can be additi onalyggo &tgl&ﬂ]&d,bynggbztﬁhgnﬁa,dLg@;fc B8, -yl Sakdl ori ne,
brom ne, fluori n_esozgﬁ -lal kyl", Ci1-C6-al kenyl, d - Cé-a kynyl ,

C - C6- al kyl phenyl, - C6-al kenyl phenyl, d -C6-al kynyl phenyl, phenyl,

NHCO- C1- C4- al kyl , 25 NHSo2- O - C4-al kyl , - NHCOphenyl [ si CL,

- NHCO- napht WA, #Ohydrewen . C4=Gd-Ryky hnavbNieh, isHdmear her hranabed, rAndgs can
addi ti onal®y carwhictneamrbet wobsaitiutadsbiRba aeényhor irgdiwbatls iRBell6gedher can
al so be a chai n addtECbh{d5Ce aukditused ByNoRe or two radicals R?, and

Rl is hydrogen, C;~Cg¢-alkyl, which is linear or branched, and
which can be substituted by a phenyl ring which itself can
15 additionally be substituted by one or two radicals R%, and

n is a number 0, 1 or 2, and

m,o0 independently of one another is a numeral 0, 1, 2, 3 or 4.
20
The compounds of the formula I can be employed as racemates, as
enantiomerically pure compounds or as diastereomers. If
enantiomerically pure compounds are desired, these can be
obtained, for example, by carrying out a classical racemate
25 resolution with the compounds of the formula I or their
intermediates using a suitable optically active base or acid. On
the other hand, the enantiomeric compounds can also be prepared
by use of commercially obtainable compounds, for example
optically active amino acids such as phenylalanine, tryptophan
30 and tyrosine.

The present invention also relates to compounds which are

mesomeric or tautomeric with compounds of the formula I, for

example those in which the aldehyde or keto group of the formula
35 I is present as an enol tautomer.

The present invention further relates to the physiologically
tolerable salts of the compounds I, which can be obtained by
reaction of compounds I with a suitable acid or base. Suitable

40 acids and bases are listed, for example, in Fortschritte der
Arzneimittelforschung, 1996, Birkh&user Verlag, Vol. 10, pp.
224-285. These include, for example, hydrochloric acid, citric
acid, tartaric acid, lactic acid, phosphoric acid,
methanesulfonic acid, acetic acid, formic acid, maleic acid,

45 fumaric acid, malic acid, succinic acid, malonic acid, sulfuric
acid etc. or sodium hydroxide, lithium hydroxide, potassium



fused benzo P959/48%84h for its part can be substituted by 30 one R5
and R3 is - -C6-alkyl, which is branched or unbranched, and which can
additionally carry an S-CH3 radical or a phenyl, cyclohexyl, cycl oheptyl,
cycl opentyl, indolyl, pyridyl or 35 7 naphthyl ring which for its part
can be substijasadab @Yo oS Ch s by dFRXymb ¥Ry T 3 631 Snife, WBesEn amiife

hydr ogen, [egé 0)(;50')/48964 5@5}%”] an’(éj\ﬁ)ilr n) theﬁcase of CH= doubl e bonds
can be either the Eor the 20 Y is an unsaturated heterocyclic ring such
as pyridine, pyrimdine, pyrazine, imdazole and thiazole and R4 is

hydr ogen, CCEN® afide®d ACCORdiPY P Zhesimpermaonaeen ibe prepere inj s

hydr ogen, Pevajicmlskyhys whwhdbhilsatd been outlimadched;heasgnthesls sahehe.
substituted by a phenyl ring which itself can additionally be substituted
by one or twe,ladistal soifhe and R7 is hydrogen, [err]-alkyl, which is

branched and ‘unbranched, 35 and R8 is hydrogen, [err]-alkyl, which is
branched or unbranched, which can additionally be substituted by a phenyl
ring which can @i tionally carrysa radical R9, Rapd by 40 R3

10 Y —cooH OH —» ( 2n\ OH

- + HN Y— CONH
R1-x" R1-X//’
Il n v
15 l Reduction
R3 /I‘Rj
{R2)n
A v Ny —
- X HN COOH Y —CONH CHO
20 R %

l 1. NH({CH3)OH !

2. Deprotection
AIM

25 R3 R3

®R2)n
HzN/‘\CON(CHs)OH m— x/\ Y — CONH )\CON(CH3)OH

R1 - .
VI Reduction

Vil
30

/3 {R2)n /Rc
35 /k + I — Y — CONH CO-Y
HNT COo-Y 1o~

vill IX

40 Heterocyclic carboxylic acids II are linked to suitable
aminoalcohols III to give the corresponding amides IV. Use is
made here of customary peptide coupling methods, which are
mentioned either in C., R. Larock, Comprehensive Organic
Transformations, VCH Publisher, 1989, page 972f. or in

45 Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry), 4th Edition, E5, Chap. V. The reaction is preferably
carried out using ”activated” acid derivatives of II, the acid



0050/ 48964 60080/p8068 R10 is hydrogen, [err]-alkyl, which is linear or

branched, and 10 whi ch can be substituted by a phenyl ring which itself
can additionally be substituted by one or two radicals RO, and Rl11 is
hydrogen, [err]al kyl, which is |inear branched, and which can be

substituted a yl ring which it.self_can 15 ddi tional.
substituted %%o%%g{b (;%g k’%n a(ﬂnggfgeﬁ?%gn% Houh gogé. r%tl:ojlr%%er%l %’a?r%r 8g?u%md

m o i ndepend&HEN A% f8ReeXpRR1Ger C1 s 10idaRRley ang, Nihydroxybgpzotrisgoip,
conmpounds of Thhe Fdrivated|acish ibethamicoprerted tacthatamidegsIV using

enant i omer i cahliyeurmhec pegatings isrcasiddasierimomehgdrdus, ehaentt Godrestes | y
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out a classigal racemate 25 resobution. wth the conmpounds of the fornula |
or their internedirates using a suitable optically active base or acid. On

the other hand, the enantionmeric conpounds can al so_be prepared by use of
conmer ci al | y T8BERj Hawhel céprpioandees fIor caraplarigpeed 19 FractidadysRi no aci ds
such as phengeaivatiives Lrygrandiag B0 thrdinvyergsione. ITHe presdnte itpvesei on
al so rel atiws vhoiGdRASHESaMh ok dat foreeaseidns @ort EhiOBEERCC WR.hLassgounds
of the forran@mfenﬁéNéive [sic] Organic Transformations, VCH Publisher, 1989,
page 604 f.) such as, for example, Swern and Swern-analogous
oxidations (T. T. Tidwell, Synthesis 1990, 857-70), sodium
hypochloride [sic]/TEMPO (S. L. Harbenson et al., see above) or
15 Dess-Martin (J. Org. Chem. 1983, 48, 4155). Preferably, here the
reaction is carried out in inert aprotic solvents such as
dimethylformamide, tetrahydrofuran or methylene chloride using
oxidants such as DMSO/py x SO3; or DMSO/oxalyl chloride at
temperatures from -50 to +25°C, depending on the method (see above
20 references).

Alternatively, the carboxylic acid II can be reacted with
aminohydroxamic acid derivatives VI to give benzamides VII. In
this case, use is made of the same reaction procedure as in the
25 preparation of IV. The hydroxamic [lacuna] derivatives VI are
obtainable from the protected amino acids V by reaction with a
hydroxylamine. In this process, use is also made here of an amide
preparation process which has already been described. The removal
of the protective group X, for example Boc, is carried out in the
30 customary manner, for example using trifluorocacetic acid. The
amidohydroxamic acids VII thus obtained can be converted into the
aldehydes I according to the invention by reduction. In this
process, use is made, for example, of lithium aluminum hydride as
a reductant at temperatures from -60 to 0°C in inert solvents such
35 as tetrahydrofuran or ether.

Analogously to the last process, carboxylic acids or acid
derivatives, such as esters IX (Y = COOR’, COSR’) can also be
prepared, which can likewise be converted into the aldehydes I

40 according to the invention by reduction. These processes are
listed in R. C. Larock, Comprehensive Organic Transformations,
VCH Publisher, 1989, page 619-26.

45



exanpl e thos@oﬁﬂ/%&ﬁ%ﬁ the al dehyde or keto group of the formula 35 1 is

present as an enol tautoner. The present invention further relates to the
physi ol ogically tolerable salts of the conpounds I, which can be obtained
by- reaction of conpounds | with a suitaple acid or base. Suitable 40 acids

and bases argpd |p§teggra€ﬂ{n @fa-gﬂ?é %;ﬁgogy{}tﬁg'ﬂ sqﬁﬁgted amlgii a5 These

Arzneimttelfors

i ncl ude, forL:e%(oar%nggt% %O%HY%?EJ'(?D&C C‘E’iat] %rzoym ef‘%?'?’aﬂel 8Tacid, lactic
aci d, phosph’é‘?’ﬁesaerogrm hSAR kA Féﬁrée%a% 1R VAN IQUECYRYS £ Whatk haved,

mal ei ¢ aci d, besh foytbined doi dynthdsic achehessdcardilc acid, nmal onic acid,

sul furic asi d etc. or sodium hydroxide, |ithium hydroxi de pot assi um

0050/ 48964 _7IfWéi>F>QiSb§|§atea 2n8- ddddkhy S (%E&\i'aieéMéﬁé*&&ﬁﬂf’én&ﬁveﬁéc?tﬁ%am ne
eto. The am figs o8P UedMle! go11° oL WEINJ Q0K UL e RE SRR L e V21! OUS

out schene 40

ways, which
He?erocycllc ?é%ﬁg §¥§%9§ﬁ§8|8§ thﬁiféuT|$%9§8xf§Fsﬂﬂ F&B?%P§NHQ%bEPdUthS 111
to give the ‘E’d?tr“é%o%Mﬁ’éeani"é%swlgvnl@s@]ﬁ’?}nﬁﬁc@l%eﬁé afcahedsopmry peptide
coupl i ng #8ttwdahydheDiraar et mesrin arspexsturer ot rel@vaked Lisenpek at Gosgyr ehensi ve
Organi ¢ Tr angfcw et psm0°®/CH Publ i sher, 1989, page 972f. or in 45 -
Houben- Weyl , Met hoden der organi schen Chem e [ Met hods of Organic

These acids II are linked to an o-amino acid derivative,

customary conditions being used, which are listed, for example,

15 in Houben-Weyl, Methoden der organischen Chemie [Methods of

Organic Chemistry}, 4th Edition, E5, Chap. V, and C. R. Larock,

Comprehensive Organic Transformations, VCH Publisher, 1989, Ch.

9.

20 For example, the carboxylic acids II are converted into the
"activated” acid derivatives IIb = Y-COL, where L is a leaving
group such as Cl, imidazole and N-hydroxybenzotriazole, and are
then converted into the derivative XI by addition of an amino
acid derivative Hy;N-CH(R3)-COOR. This reaction is carried out in

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

30

35

40

45



Chénmistry), #O050Fdi8O64n, E5, Chap. V. The reaction is preferably carried
out using "activated" acid derivatives of |1, the acid 8 group COCH
bei ng converted into a group COL. L is a |leaving group such as, for
exanple, O, imdazole and Nhydroxybengptriazole. This activated acid is
then convertedytg.the amdes IV using amnes. The reaction is carried out
i n anhydrous, |nert sol vents 5 such as nethyl ene chloride, tetrahydrofuran
and di nmet hyl formam de at tenperatures from-20 to +250C. These al cohol
derivatives |V can be oxidized to the al dehyde derivatives | according to
the invention. #tXis possi e to use 10 vari ous-xxust onary @xi dati on
reacti ons fsor tmz)s ¥ R Lar ock;—€®r enhensi ve slre](Orga.m_c_.;
Transf or mat i ons, PubI|§her, 1989, page 604 f3)y"such asg for exanple,
Swern and Swer n-anal og Fus oxidations (T. T. Tidwell, Synthesis 1990,
857-70), sodium hypochloride [sic]/ TEMPO (S. L. Harbenson et al., see
above) or 15 Dess-Martin (J. Og. Chem 1983, 48, 4155). Preferably her e
the reaction is carried out in nert aprotic soLvents such as ™
d|nethylfdmnanldéX~Le\jahydrofgran or net hyl ene Chl~eride usi ng pxi dants
such as DVBQ py x S03 oy yt ThtorPde atpd emperdiufed fr w50 to
+250C, dependlngm@Q/(ﬁe nmet hod (see above 20 references). Alternatively,

the carboxylic acid Il cag be reacted w th am nohydroxam aracid derivatives
VI to give benzamides VII. In this case, use is nade of the sane reaction
procedure as in the

15

R3 R3
H’-X\\\\N R*-x__\\~~ o
> /Y — CONH COOR —> / Y——- CONH
{R2}, 5 (R2), [ R
r I
20

The derivatives XI, which as a rule are esters, are converted
into the ketocarboxylic acids XII analogously to the hydrolysis
described above. The ketoesters I’ are prepared in a reaction

25 analogous to that of Dakin-West, the reaction being carried out
according to a method of ZhaoZhao Li et al., J. Med. Chem., 1993,
36, 3472-80. In this process, carboxylic acids such as XII are
reacted with oxalic acid monoester chloride at elevated
temperature (50-100°C) in solvents, such as, for example,

30 tetrahydrofuran and the products thus obtained are then reacted
with bases such as sodium methoxide in ethanol at temperatures of
25-80°C to give the ketoesters I’ according to the invention. The
ketoesters I’ can be hydrolyzed as described above, for example
to ketocarboxylic acids according to the invention.

35
The reaction to give ketobenzamides I’ is also carried out
analogously to the method of 2ZhaoZhao Li et al. (see above). The
keto group in I’ is protected by addition of 1,2-ethanedithiol
under Lewis acid catalysis, such as, for example, boron

40 trifluoride etherate, in inert solvents, such as methylene
chloride, at room temperature, a dithian being obtained. These
derivatives are reacted with amines R3-H in polar solvents, such
as alcohols, at temperatures of 0-80°C, the ketoamides I (R% = %
or NR’R8) being obtained.

45



25 preparat i @5@f48964 The hydroxanmic [l acuna] derivatives VI are obtainable
fromthe protected am no acids V by reaction with a hydroxylamne. In this
process, use is also made here of an ami de preparation process which has

al ready been described. The renoval ofjjhe protective group X, for exanple
Boc, is carrdgg@uy in the 30 customary manner, for exanple using
trifluoroacetic acid. The am dohydroxam c acids VII thus obtained can be
converted into the al dehydes | according to the invention by reduction. In
this process, use is nade, for exanple, of lithium alum num hydride as a
reductant at tenperatures from-60 t@ Jerr]Cin inert solventg such 35 as
t et rahydr ofuran oﬁWethé. Angl ogously to the | agh, process, carpoxylic acids
or acid derivatives, SUuc{ esters dbg_ﬁiII?,‘fIfi})c | spbe
prepared, which canxiKew selpe cdiveried into g hg af dehydes accor di ng
to the invention by reduction. These pficesses are listed in RaC. Larock,
Conpr ehensi ve Organic Tr'ansf or mat i off8, VCH Publ i sher, x&989, page 619-26. 45
9 The preparation of the heterocyclically su ffuted am des | according to
the invenl®on, [lacuna] carry a ketoam I0§§§095ter group, can be
carried out in various ways, which e b&en outlined in gynt hesi s schenes
2 and 3. 5 If apagopriate, the ®arboxylic acid esters Ilalare converted
into "

N x> Y — conH COOH (X=F)

OH
15 Xv

| ‘,

20 R (F?)
GoN o . ” o
Oxidation \
\Y—CONH —_— /Y _CONHJw’/IK 4
-x" R R -X R

OH )
XVI 1

25
An alternative method is shown in scheme 2. The ketocarboxylic
acids II are reacted with aminohydroxycarboxylic acid derivatives
XIII (for preparation of XIII see S. L. Harbenson et al., J. Med.
Chem. 1994, 37, 2918-29 or J. P. Burkhardt et al. Tetrahedron

30 Lett. 1988, 29, 3433-3436) under customary peptide coupling
methods (see above, Houben-Weyl), amides XIV being obtained.
These alcohol derivatives XIV can be oxidized to the
ketocarboxylic acid derivatives I according to the invention. Use
can be made for this of various customary oxidation reactions

35 (see C. R. Larock, Comprehensive Organic Transformations, VCH
Publisher, 1989, page 604 f.) such as, for example, Swern and
Swern-analogous oxidations, preferably dimethyl
sulfoxide/pyridine-sulfur trioxide complex in solvents such as
methylene chloride or tetrahydrofuran, if appropriate with

40 addition of dimethyl sulfoxide, at room temperature or
temperatures of -50 to 25°C (T. T. Tidwell, Synthesis 1990,
857-70) or sodium hypochloride [sic]/TEMPO (S. L. Harbenson et
al., see above).

45 If XIV are a-hydroxy esters (X = O-alkyl), these can be
hydrolyzed to carboxylic acids XV, the reaction being carried out
analogously to the above methods, but preferably using lithium



the acids |10080/¢8%€4ds or bases such as |ithium hydroxide, sodium

hydr oxi de or potassi um hydroxide in aqueous nmediumor in m xtures of water
and organi ¢ solvents such as al cohols or 10 tetrahydrofuran at room
tenperature or elevated tenperatures, gpch as 25-100[err]C. These acids ||

are linked t o] used,
it I1%{&3»&98”19%aft%ﬁt&'%h;(,%%@%an &{%9{%%@% PS'&E t%%ge%t&%l Schen
Cheni e [ Met hOtf% P&FPEf"g"aﬂrﬂ“c °éh% St PYFST R EHF%‘T‘%H‘VIESS edypou

Larock, Conp¥eardderveldy gderboly oashBipes iwdsT ST liag| ?%&F@rtlo!ﬂéwl% 9

20 For exanphave taieesgdy hwenl desadibed. | Thaarad cobol eletrédat e XWlecdmcie vat ed”
aci d deri vat byRf zelibagaitr €0l givh&e@obattfoy1lieays Y d@rovpe Sueghas d

I m dazol e an&%ﬁmﬁgowhggz%gé%%e and are then converted into the
derivative Xl by addition of an amno acid derivative HZN-CH(R3)-COOR This

reaction is carried out in 25 anhydrous,, inert solvents such as nethyl ene

chloride, tetRaRFEPRFArLR QAdtRe r?@FH%‘!’jcﬂ'crrﬁ’ﬁ\lﬂee%tcertseH)etPad{%r{ééci rom-20 to
+250C. 30 35alreagysbeebeaipsgbohed iTheoketcrssseps are dpacpregraned out a
reacti on 26 acmdraidaysté auskamhany dbekicaléwithoibe reaction being carried out
according to a nethod of Zhaozhao Li et al., J. Med. Chem, 1993, 36,
3472-80. In é&ﬁp%uﬂﬁgcfﬁ%hi%ﬂrgofglal Bo%'ﬂse ?:Egpazae% %k'l ct%t?bmary aromatic
coupling, for example the Suzuki coupling with boric acid
derivatives and halides with palladium catalysis or
15 copper-catalyzed coupling of aromatic halides. The alkyl-bridged
radicals (X= -(CHz)p-) can be prepared by reduction of the
analogous ketones or by alkylation of the organolithium, e.g.
ortho-phenyloxazolidines, or other organometal compounds (cf.
I. M. Dordor et al., J. Chem. Soc. Perkin Trans. I, 1984,
20 1247-52).

Ether-bridged derivatives are prepared by alkylation of the
corresponding alcohols or phenols with halides.

25 The sulfoxides and sulfones are accessible by oxidation of the
corresponding thioethers.

Alkene- and alkyne-bridged compounds are prepared, for example,
by Heck reaction from aromatic halides and appropriate alkenes

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

The chalcones are formed by condensation of acetophenones with
aldehydes and can optionally be converted into the analogous
35 alkyl derivatives by hydrogenation.

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

40 The heterocyclically substituted amides I contained in the
present invention are inhibitors of cysteine proteases, in
particular cysteine proteases such as the calpains I and II and
cathepsins B and L.

45 The inhibitory action of the heterocyclically substituted amides
I was determined using enzyme tests customary in the literature,
a concentration of the inhibitor at which 50% of the enzyme



reacted w t hooBG/4896kci d nonoester chloride at el evated tenperature
(50-1000C) in solvents, such as, for exanple, 30 tetrahydrofuran and the
products thus obtained are then reacted with bases such as sodi um net hoxi de
in ethanol at tenperatures of 25-800C {p give thle kegoestgrs I'bacco[)di ng
to the inventiaqn., The ketoeste be hydrol yzed, as descr.i bed above,
for exanple EWEF B B‘8§3 Sf%ecgél déc%él Bt e{:er{ 4 A¥ehtTTHE The
reaction to agjit\}énke"flt?oé‘ﬁ‘%éﬁ? degrere measyreg é%rtrfilédmémerarf-&lrog%@l}%‘b t he
met hod of Ztemdzhaooficadpadh.I( s@dpabwvid) andheatkepsigrdup in |' is protected
by addition of 1,2-ethanedithiol under Lewis acid catalysis, such as, for
exanpl e, b;)rccg{hggshq id lkdgei de etherate, in inert solvents, such as

met hyl ene chloride, at roomtenperature, a dithian being obtai ned. These
derivatives %[ee react ed w m nes R3-H ol ar sol vents such as

t in
al cohol s, RPe8 m’é"éﬁ%’: was JekeTBHIRcIaR21OqasLE 0 Gt TRRReR)
bei ng obt ai n‘l—i’ds 4§asn51215ehn33a-lrt &t nBire Chemh ok 933 éﬁ@)w?315n4§eherre 2. The
ket ocarboxylic acids Il are reacted w th am nohydroxycarboxylic acid

derivati ves Xukl of A iphepatet ls@mu@io&sl blre &S frbm HafipaRseNa®t piko, J.
Med. Chem 3191%5113 nc%%%ﬁaéﬁor&r 400 Fum %‘érb el QEM Et af’é ﬂ;%hﬁ eéU %@ Lett.
1988, 29, 34%§cat é; %?r tonargp L man 1oc§; (see Ove’
Houben- Wiyl )° bET RSB d U m)y

di13ted to 5 units in 500 uM buffer). ThlS mlxture is

preincubated at room temperature (25°C) for 60 minutes and the

15 reaction is then started by addition of 10 uL of 10 mM

Z-Arg-Arg-pNA (in buffer with 10% DMSO). The reaction is

monitored at 405 nM in a microtiter plate reader for 30 minutes.

The ICsos are then determined from the maximum gradients.

20 Calpain I and II test

The testing of the inhibitory properties of calpain inhibitors is
carried out in buffer using 50 mM tris HC1l, pH 7.5; 0.1 M NaCl;
1 mM dithiotreithol [sic]; 0.11 mM CaCl;, the fluorogenic calpain

25 substrate Suc-Leu-Tyr-AMC (25 mM dissolved in DMSO,
Bachem/Switzerland) being used. Human p-calpain is isolated from
erythrocytes and, after several chromatographic steps
(DEAE-Sepharose, phenyl-Sepharose, Superdex 200 and Blue
Sepharose), enzyme having a purity of >95%, assessed according to

30 SDS-PAGE, Western blot analysis and N-terminal sequencing, is
obtained. The fluorescence of the cleavage product
7-amino-4-methylcoumarin (AMC) is monitored in a Spex-Fluorolog
fluorimeter at Aex = 380 nm and Aem = 460 nm. In a measuring range
of 60 min, the cleavage of the substrate is linear and the

35 autocatalytic activity of calpain is low if the experiments are
carried out at temperatures of 12°C. The inhibitors and the
calpain substrate are added to the experimental batch as DMSO
solutions, where DMSO should not exceed 2% in the final
concentration.

40
In an experimental batch, 10 ul of substrate (250 uM final) and
then 10 ul of w-calpain (2 ug/ml final, 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 - 20 min. 10 ul of inhibitor

45 (50 - 100 puM solution in DMSO) are then added and the inhibition
of the cleavage is measured for a further 40 min.



These al coholP938/4826Bves XIV can be oxidized to the ketocar boxylic acid
derivatives | according to the invention. Use can be made for this of
various customary oxidation reactions 35 (see C. R Larock, Conprehensive
Organic Transfornations, VCH Publisher,141989, page 604 f.) such as, for
exanpl e, Sverxn earheS\are-ERMragass dodath§ns theed eiilon10bg®idvh for
sul f oxi de/ pyredbpeisid fidhihid@p.de complex in solvents such as methyl ene
chl oride or tetrahydrofuran, if appropriate with 40 addition of dinethyl

ul foxi de, at .roomte rature or tenperatures of -50 to 250C (T. T.
§I'i dwel I, SyntfeSi (fé’gg,%gs?l-;?wes? gptfdilaﬁihy‘iﬂfcﬁ%??@éfa[tépé}/vlﬂiwo (S. L.
Har benson & iafitiakewrlapbbe)befsse| 4dddtiioar ef atheydnbiitentiers £ Xeac®iahkyl ),
t hese can bevk}debty Zeadetoi idrianyl i ¢ aci ds XV, the reaction being carried
out anal ogously to the above nethods, but preferably using Itithi u_ln_1he 12
Xi in t a f res_at -.room r,at ur e.
B?/g[)gr a'??on i}qeof%ﬁr?qggt gggéagfg%%ge esfg !gi s %:e&f(ralg%d‘gg[}?’%légl?%a]c’ﬁ’on wth
al cohol s or aﬁ%ﬂlé%ﬁt&ﬂ‘&ér coupling conditions which have al ready been
descri bed.1%The al cohol derivative XVI can be 5 oxidized again to give
ket ocar boxyl Felpzind igernvitinagellulae aydicaind priheasey antlpatn fiEbitors
preparation efsthsssatheaydli anactel Bslieabsahé fAveaési«d prbveadyraeen
descri bed i NpseMRAGASSE PhtAR1LS1L] RLELES MM EatPa ASCALHE NP bR CUStOMRIY
chenmi cal nEtQQgﬁain inhibitors, such as, for example, E 64 and leupeptin,
15 only cross the cell membranes with difficulty and accordingly
show, although they are good calpain inhibitors, only a poor
action in cells. The aim is to find compounds having better
membrane accessibility. As a demonstration of the membrane
accessibility of calpain inhibitors, we use human platelets.
20
Calpain-mediated breakdown of tyrosine kinase pp60src in
platelets

After the activation of platelets, the tyrosine kinase pp60src is

25 cleaved by calpain. This was investigated in detail by Oda et al.
in J. Biol. Chem., 1993, Vol 268, 12603-12608. It was shown in
this context that the cleavage of pp60src can be prevented by
calpeptin, an inhibitor of calpain. The cellular effectiveness of
our substances was tested following this publication. Fresh human

30 blood treated with citrate 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 MgCl; x 6
H0, 0.24 mM NaH,PO4; x H;0, 12 mM NaHCO3, 5.6 mM glucose, 1 mM
EDTA, pH 7.4). After a centrifugation and washing step with

35 platelet buffer, the platelets were adjusted to 107 cells/ml. The
isolation of the human platelets was carried out at RT.

In the test batch, isolated platelets (2 H 106) were preincubated
at 37°C with different concentrations of inhibitors (dissolved in

40 DMSO) for 5 min. The platelets were then activated with 1 uM
ionophore A23187 and 5 mM CaCl,. After incubation for 5 min, the
platelets were briefly centrifuged at 13000 rpm and the pellet
was taken up in SDS sample buffer (SDS sample buffer: 20 mM tris
HCl, 5mM EDTA, 5 mM EGTA, 1 mM DTT, 0.5 mM PMSF, 5 ug/ml

45 leupeptin, 10 ug/ml pepstatin, 10% glycerol and 1% SDS). The
proteins were separated in a 12% strength gel and pp60src and its
52 kDa and 47 kDa cleavage products were identified by Western



Corrpounds I n %9 4‘18%?%5 a bond are prepared by customary aronatic coupling,
for exanple the Suzuki coupling with boric acid derivatives and halides

wi th palladiumcatalysis or 15 copper-catal yzed coupling of aromatic

hal i des. The al kyl -bridged radicals (X5-(CH2)m) can be prepared by
reducti on ofbldteiapal Tigopelkelaas rabbiy adtkpbay Iaﬁihof:yél&&r(g Gﬁﬂ—lsfd”)l um
e.g. ortho- piwaybaga@mdh%assfr&{ At hes I%gaﬁf?&ﬁalaly G RARANNAS ; .M
Dor dor et aI aérg, g‘e”@héo P}(aﬂtlﬂ Wa% %t 20 1247- 52)

Et her - bri dg er | ves eﬂg‘fsl% g % 8? HHEN correspondi ng
al cohol s or eﬁ8}1§ %€ ﬁﬁ? °9% gorF xf%réﬂ%ersmapéﬁ%mare
accessi bl e FRGxi gae itaFternt protddng e méirnged werheesding kenknowmd

al kyne- bri dgethedspounds are prepared, for exanple, by Heck reaction from
aromatic halides and appropriate al kenes 30 and al kynes (cf. |I. Sakanoto et

al., Chem Rﬁ@@ha@&ﬂﬁo&tlgﬁ%f e CYdra ofT Ogg-alwggnggr %f E”&?‘ by
2

condensati o nes
convert ed Q% tlﬁgrﬁa(ri!g)lqogo(ﬁsm?fé:rotrﬂ ‘Ilsedg &8?.%?‘3 §7Vﬁ§ﬂ4 83&#5 ‘T”b% Ami des
and sul fohém‘\ 8BSt el pmep 5%%%"%%@%@%&@55 drreaged vy lpaephers and
anal ogous| y ®3dctnB ?ﬁﬂnﬁééé Yesoriceependsote. 100% Teakegey odhel ERal bylue
substi t ut ed corirdepondsc aot heetbnicent et jpne SENLnhini@dE| SN wAiehi Bhé bi t or s of

cysteine praiesssty idf RaetésIdrakresysidi NE 9&&1&%89?_ s¢ch as the cal pains |
and Il and cathepsins B and L. 45 The inhibitory aciion of the

n nzyme tests
heter Ocycifls Qﬁl\l % Ub-sitnld%lgt?tgdce%m geath 1Vr\{aséogg}.gglmngggoxl1jessl g enzy
custonary 1n

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

20
The halves of the cortex of 15 day-old mouse embryos were
dissected and the individual cells were obtained enzymatically
(trypsin). These cells (glia and cortical neurons) are inoculated
into 24-well plates. After three days (laminin-coated plates) or

25 seven days (ornithine-coated plates), the mitosis treatment is
carried out using FDU (5-fluoro-2-deoxyuridines [sic]). 15 days
after the cell preparation, cell death is induced by addition of
glutamate (15 minutes). After the removal of glutamate, the
calpain inhibitors are added. 24 hours later, the cell damage is

30 determined by means of the determination of lactate dehydrogenase
(LDH) in the cell culture supernatant.

It is postulated that calpain also plays a part in apoptotic cell
death (M. K. T. Squier et al. J. Cell. Physiol. 1994, 159,

35 229-237; T. Patel et al. Faseb Journal 1996, 590, 587-597).
Therefore, in a further model, cell death was inducted with
calcium in the presence of a calcium ionophore in a human cell
line. Calpain inhibitors must pass into the cell and inhibit
calpain there in order to prevent the induced cell death.

40
Calcium-mediated cell death in NT2 cells

Cell death can be induced in the human cell line NT2 (precursor
cells, Strategene GmbH) by means of calcium in the presence of
45 the ionophore A 23187. 105 cells/well were plated out into
microtiter plates 20 hours before the experiment. After this
period, the cells were incubated with various concentrations of



a concent rat P8P064896% i nhibitor at which 50% of the enzyne 0050/ 48964
13 activity is inhibited (= I CSO being determ ned as a scale of action.
The amides | were nmeasured in this manner for inhibitory action of cal pain
|,-calpain Il and cathepsin B. 5 Cathep6in B test The cathepsin B

i nhi bition W@ﬁhﬂﬁtt%!’rm DedrRn keg&wﬂ prt 9, 8 Pt BRGpkIreSankias nat Ragbidh. , J.

Biol. Chem §393., %grbe'p olzlf%;agioﬁa@(ftn? nrigLL | fp@@h@m?ar ed
g6

f hi bi t
from bl 18 o EnR ek T M b

( Cal bi ochem de@ﬁ!}foft &8 determinpdsapnrosdpatalndi BPYLS RiteT ni sqqardipg to

prei ncubat &dthe imstmicehper atfutke (ME0ECrctwrerG0in the EasygnBeadesr EBRr €3kt i on
is then staresh heademparyn solr. IfheplopiicdD aeMsZtir g AndchNfaXf Bfbuhéer with
10% DIVSO) . T@élise%%tzboé‘léé 1@0%1&;:?3%@ ££0p A 'tGo %dﬁt%ﬁ@&'&f’&h ekaig reader

for 30 m nut t | JTu grad| ents.
20 Cal pain Isﬁooulql lfl )?tfiﬁ:s’t esjfc weg é(;{}h:l% fiblr?gqrhf %Ir)g%ﬁér |g1s of

cal pai n i nhi BF$37°6e 8 c10M9P88T8ut in buffer using 50 MM tris HCl, pH 7.5;
0.1 MNaCl9 1 mMdithiotreithol [sic]; 0.11 nmM CaCl2, the fl uorogenic
cal pain 25 shbsd matnbeSuct reurdyog Al @25eatﬂdsdiossp$wﬁub1jogi&25@isorders,
Bachen Swi t zghéedubedbgl ighnatedactiiRg , UrEadaleBds Std $ladkedof r om
erythrocyt eso@é%tﬁ\tﬁgénﬁ'?\(ﬁr %Bxﬁp %Eggrﬁp@hg éé@tﬁsal nervous system
(CNS), occurs. Glutamate mediates its effects by means of various
15 receptors. Two of these receptors are classified by the specific
agonists NMDA receptor and AMPA receptor. Substances which weaken
these glutamate-induced effects can thus be employed for the
treatment of these diseases, in particular for therapeutic
administration against neurodegenerative diseases such as
20 Huntington’s chorea and Parkinson’s disease, neurotoxic disorders
after hypoxia, anoxia, ischemia and after lesions, such as occur
after stroke and trauma, or alternatively as antiepileptics (cf.
Arzneim. Forschung 1990, 40, 511-514; TIPS, 1990, 11, 334-338;
Drugs of the Future 1989, 14, 1059-1071).
25
Protection against cerebral overstimulation by excitatory amino
acids (NMDA or AMPA antagonism in mice)

As a result of intracerebral administration of excitatory amino

30 acids (EAA), such a massive overstimulation is induced that in a
short time this leads to spasms and to the death of the animals
(mice). These symptoms can be inhibited by systemic, e.g.
intraperitoneal, administration of centrally active compounds
(EAA antagonists). Since the excessive activation of EAA

35 receptors of the central nervous system plays an important part
in the pathogenesis of various neurological disorders, a
conclusion can be drawn from the demonstrated EAA antagonism in
vivo regarding a possible therapeutic utility of the substances
against CNS disorders of this type. As a measure of the efficacy

40 of the substances, an EDsy value was determined at which 50% of
the animals become symptom-free as a result of a fixed dose of
either NMDA or AMPA as a result of the prior i.p. administration
of the standard substance.

45 It has already been shown that calpain inhibitors, too, have
protective activity in cell cultures against cell death caused by
EBA (H. Cauer et al., Brain Research 1993, 607, 354-356; Yu Cheg



( DEAE- Sephar 8380/48264/| - Sephar ose, Superdex 200 and Bl ue Sepharose), enzynme
having a purity of >95% assessed according to 30 SDS- PAGE, Western bl ot
anal ysis and N-term nal sequencing, is obtained. The fluorescence of the

cl eavage product 7-am no-4-nethyl counad¥n (AMC) is nonitored in a

Spex- Fl uor ol g fA.¥Qr 8%} MeudbckéX, Re3801590,209d, va— 146Q) D3udpRidiA@RSsUr i Ng
range of 60 pid.. algslf;' ei?x“iﬁﬁ?of?; tﬁquﬁg&)s{,g %E 112885 0ANG-d Bt 30e
B

aut ocat al yti c act | ow | re carr ed out

at tenperatufes: §F2 ﬂ%szP?ﬁg‘sl aiﬁ%ttegré 7 % °‘&$a"10)pé’r‘*'ggg}ﬂb% FafE* ] added
to the exper Rmix AHBA bh tAYs RO EEEUEP chPosiiRIe thvrerewsil #sRofoexceed
2% in the Bitld abonementiamnednCNglQlilserderexperi mental batch, 10 pl of
substrate (250 pMfinal) and then 10 pl of u-calpain (2 pg/m final, i.e.

égl ”g/? na;rgd?ﬁ@&%ettﬁréciclrﬁcaﬁh! eéd&ﬁ%?%ﬁ GRkas e Luf Rﬁ?lbﬂ&s 05’ 10
ul gf I nhi bi ?%&% g%xaﬂleafgg I\i%so fil %%iﬁ’amD&/S %%qflhggtg%&la 2 %9 '?he
i nhi bi tion of? ﬁ upel to TheCPRITo} Phrd1REASEE HRIED aTe14 K
val ues ar éod@ﬂ%q%aﬁéé Pgi hecxensedecrtviss phividguti the fealpadgersi bl e
I nhibition: é&zymels/ by GFatihepsii; endymes.| The ipresbnt amidescentarati on, vO = 5
initial vel ogddordaag0y erddeti ook Ghet beedtitinki bOrnentiodegémacition vel ocity
in equilibrigfBeases which occur after ischemia, trauma, subarachnoid
hemorrhages and stroke, and of neurodegenerative diseases such as
15 multiple infarct dementia, Alzheimer’s disease, Huntington's
disease and of epilepsies and furthermore for the treatment of
damage to the heart after cardiac ischemia, reperfusion damage
after vascular occlusion, damage to the kidneys after renal
ischemia, skeletal muscle damage, muscular dystrophy, damage
20 which occurs due to proliferation of the smooth muscle cells,
coronary vasospasms, cerebral vasospasms, cataracts of the eyes,
restenosis of the blood vessels after angioplasty. Moreover, the
amides I can be useful in the chemotherapy of tumors and
metastasis thereof and for the treatment of diseases in which an
25 increased interleukin-l level occurs, such as in inflammations
and rheumatic disorders.

In addition to the customary pharmaceutical auxiliaries, the
pharmaceutical preparations according to the invention contain a
30 therapeutically efficacious amount of the compounds I.

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

35 an amount from 0.001 to 1% by weight, preferably 0.001 to 0.1% by
weight.

In the case of internal administration, the preparations are
administered in individual doses. 0.1 to 100 mg are provided in

40 an individual dose per kg of body weight. The preparation can be
administered daily in one or more doses depending on the nature
and severity of the disorders.

According to the desired type of administration, the

45 pharmaceutical preparations according to the invention contain
the customary excipients and diluents in addition to the active
compound. For local external application, pharmaceutical



The vel oci tyqoz,sq,/aﬁsaﬁ'*ated fromv = release of AMJtine i.e. height/tine.

10 Cal pain is an intracellular cysteine protease. Cal pain inhibitors nust

pass through the cell nenbrane in order to prevent the breakdown of

i ntracel lular proteins by cal pain. Sonet&nown cal pain inhibitors, such as,

for exanpl e, douxB4iaribd euBRPAS ethhBoD) Hsdpir8psnd NE ee8bky THRIBY éa@&:wotﬂi
difficulty andpagePieid g Mréé%}#tea' &Q&E&h H@ey%&facgg QY aaclh gai n inhibifors,
Unds

avi ng better

only a poor b

menbr ane accg% &ggﬁlﬂ]ene ﬂsycmder?ﬁgg%lé‘fsll Nelu 853’?‘?16[ ggllrb?‘é??é"a&&es& bility of
cal pai n i nhi 5itPgFElatgd fakty akcohpla: fasidfinwidal pakrolam deddy krshkdown
of tyrosiné Rﬁ%&séabm pe wsedl Fpe| twerhal cadnite sacat iat,i doroéxgimes| et s,

t he tyrosi ne leichase, pp®Pylené y1Zool ) esbirtody sedrpdi, Ntaldishawas i nvesti gat ed

in detail by dagvehyByrrblidondia@k: si¥eiB1e.1993, Vol 268, 12603-12608. It
was shown in th| s context that the cI eavage of pp6Csrc can be prevented by

| pept hi bi t or of The cel L ul ar_eff ect f
bt Ances, wATCCREIATPoPRER T, CPPERRR) Fes: befy oEr AT ramAR 4P 96

treated withveittras @W&aéé‘?\thﬁdﬁ-’%ﬁ'ﬁf’ enepOfavay-enbanding fHdipledssl et-rich
pl asma was pethbilisrtsdi bnubsifietswnd jpbatebsts wahf additdloateletbduf fer: 68
mM NaCl , 2.7 cobk&{Hed.0. 5 MM MgC1l2 x 6 H20, 0.24 nM NaH2PO4 x H20, 12 -mM
NaHCG8, 5.6 nM glucose, 1 nmM EDTA, pH 7.4). After a centrifugation and

washi ng stepT\glethg) Al gge&eﬁ] huf f.er he pl at el SLs were a ustedé%% 107
C ta d
cells/m e I solation of ﬁmafhri i'1th§t EP%?%rawé?ncé‘? rafd&} ﬁ? il
actlve compound and he substances used in the production of the
pharmaceutical preparations are toxicologically acceptable and
compatible with the respective active compound. The
pharmaceutical preparations are prepared in a customary manner,
for example by mixing the active compound with other customary

20 excipients and diluents.

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

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

Examples

30
Example 1

: e

(S)-4(N-(1-Naphthylmethyl)carbamoyl)-N~-(3-phenylpropan-1-al-2-
yl)pyridine-2-carboxamide
45



In the test BBPRA48BI&H| ated platelets (2 H 106) were preincubated at 37C
with different concentrations of inhibitors (dissolved in 40 DMSO) for 5
mn. The platelets were then activated with I ZMionophore A23187 and 5 nmM
CaCl2. After incubation for 5 mn, thelplatelets were briefly centrifuged

at 13000 r pmy pritnyhes patd @lnidse iyakRR YD) ¢4y bakey iAiBeLs edarboldpl sadpl e
buffer: 20 m\ftrihé' Hcﬁé%wn TA,ﬁS m\/#E)GTA, 1§Ym\f‘5§$ﬁ 0.5 mM PVB . 5 Rg/m

45 | eupeptin O [LgLm pepstatin, 10% gl ycerol .and 1% SDS). The ptotgjns
wor e emobt bt 5 35 TR néfﬁt*}j’@wcaﬁ'ag sl eagobsy e B G b pa
cl eavage pr ofiRIts ehepd- i dentPli hapy VWe8Qerdd . 144%) pieget dhgsolved Bl ycl onal
rabbit ant Bbdty mnbif- Sysradwydro HpGOZds mehyisfodmansde Urldids ezhd rtoratéd
conpany Bi onpitiei.scheka m@oly ReEhyl g)carbonylpiimiiagoast i Andy vhAs
det ect ed usi poateHRRa UMY 601 SRGONY 20hh hadpetsOMHFRES36 BRGh! Bngey
Mannhei m 5 FRO) o e Ve el RoRl Cﬁgﬁ'n“gm‘{@asle%%r %P% %(L'Et?g&a%lg" %Qd%&’
nmet hods. The qué"rlﬁlf)lcatlon o? e Of avage of &ErCtwas cdr freg o by
densi t omet r y*h% FEXEBRE S Sﬁééﬁecbé‘itn§°%nt‘o?d‘ﬁe€§? pio%t 8] BHERES (et rol ~ 1:
no cl eavad®) Teerdoprabirafyirapcvias®edhant renaraspAdbr eacued 2pd| themegddne rois 2:
corresponds partliGi¥ned ceatageh. 2thenlEBSOetiggt lu@acebate AMANABO tril tolfeaqueous
concent rat i Ofodifur RpiPbJdca@bolbi< ol iLionll @nsl bygdict BRasOlws reaction is
reduced by 5094 ckdnh iy fERkEal PAUEGHLEe] | a00A Bnd TediftehiEaLed'SHY RS The
test was carfled qyleoyd Tndnglokicy el Bl USREg Cedde M A

15 1H-NMR: [lacuna}

aknwn

b) 4-(N-(1-Naphthylmethyl)carbamoyl)pyridine-2-carboxylic acid

6.9 g (20 mmol) of the intermediate la were dissolved in 100 ml
20 of ethanol and treated with 3.3 g (82 mmol) of sodium hydroxide,

dissolved in 50 ml of water. The entire mixture was stirred at

room temperature for 16 h. The reaction solution was then

neutralized with 1M hydrochloric acid and the ethanol was removed

in vacuo. The precipitate obtained was filtered off with suction
25 and dried. 5.6 g (89%) of the product were obtained.

c) (S)-4-(N-(1l-Naphthylmethyl)carbamoyl)}-N-(3-phenylpropan-1-
0l-2-yl)pyridine-2-carboxamide

30 2.7 g (9 mmol) of the intermediate 1b and 1.4 g (9 mmol) of
(S)-phenylalaninol were added to 60 ml of methylene chloride and
treated with 2.3 g (22.5 mmol) of triethylamine, 50 ml of
dimethylformamide and 0.4 g (3 mmol) of l1-hydroxybenzotriazole.
1.7 g (9 mmol) of l-ethyl-3-(dimethylaminopropyl)carbodiimide

35 hydrochloride was [sic] then added at 0°C and the entire mixture
was first stirred at 0°C for 16 h, then at room temperature. The
reaction mixture was washed successively with 100 ml of 5%
strength citric acid and 100 ml of sodium hydrogencarbonate
solution and, after drying, concentrated in vacuo. 2.4 g (62%) of

40 the product were obtained.

d) (S)-4-(N-(l-Naphthylmethyl)carbamoyl)-N-(3-phenylpropan-1-
al-2-yl)pyridine-2-carboxamide

45 1.9 g (4.4 mmol) of the intermediate compound 1lc were dissolved
in 50 ml of dry dimethyl sulfoxide and treated with a solution of
1.8 g (17.4 mmol) of triethylamine and 2.8 g (17.4 mmol) of



and Kriegst Q9P9{48%64 "Q utamate neurotoxicity in cortical cell culture"
J. Neurosci. 1989, 7, 357-368. 20 The hal ves of the cortex of 15 day-old
nouse enbryos were di ssected and the individual cells were obtained
enzymatically (trypsin). These cells (Z8ia and cortical neurons) are

i nocul at ed igirqa2devlllruR! 8F ESxiddf Lefpldy 88 J6y® Cratpi dine@ayed pl ates) or

25 seven days, Qb higdle- st RE: S | I ed
out using F ! E( E@br@%%ﬁg%ggl% g?ﬁéesw s?ggﬁiﬁétdggéﬁg%&%r%g ‘Zré:chF
preparation,”cell " aﬁ%%@{‘dﬂ%@é‘d’%‘fﬁ e 87t & Ih’g’é‘?ﬁataé’d(f €mi nut es) .
After the r@sFiPitatemgsafblteredhefEarigdi Aurkinhi tloPsIat®0daEdth®4 hours
| at er, the5 qeiddudamegee iobt80netkt er mi ned by neans of the determ nation of

| act alte dghyﬁr%anaﬁ&nﬁbatﬁ § & ghe @al)l, subtug aupermgat an}l. &1}1),;15 .
postul ated that_,C Nqalse, S 2 Pardy,in, otgci€e degt , KT
Squi er et al aiJ7 ?&@ Iﬁgs?gﬂ 9?1 @?é géj@ %-)%g%;lfrmhga)tt eIél e&l(dg:.
Faseb Journal® 1(55 ’ '91(5 872 5 Thet 3re, i o T PRy nodel , cell
death was inducted with calciumin the presence of a cal ciumionophore in a
human cel FO|B¥@pl€al pai n i nhibitors nmust pass into the cell and inbhibit
calpain there in order to prevent the induced cell death. 40

Cal cium nedi ated cell death in NT2 cells Cell death can be induced in the
human cell |ine NT2 (precursor chbl s, Strategene GrbH) by neans of cal cium

in the presence of 45 the/hemephor e/7\23/87. 1p5\cel I s/wel | were plated out
into mcrotiter plates A@o 5 lﬁe or ‘o@ ent. After this period,
Ct

e
the cell s¥¥ere i ncubated Wi tir vari ols corﬂc t{ga 1 ons of

(S)-2-(2-Naphthalenesulfonamido)-N-(3-phenylpropan-l-al-2-yl)-
pyridine-3-carboxamide

20
a) Methyl 2-(2-naphthalenesulfonamido)pyridine-3-carboxylate

5.9 g (26 mmol) of naphthalene-2-sulfonyl chloride were added in
portions at room temperature to 4.7 g (25 mmol) of methyl

25 6-aminonicotinate hydrochloride in 100 ml of dry pyridine. The
entire mixture was then stirred at room temperature for 16 h. The
reaction solution was then poured onto 500 ml of water and the
precipitate obtained was filtered off with suction. 6.4 g (75%)
of the product were obtained.

30
b) 2-(2-Naphthalenesulfonamido)pyridine-3-carboxylic acid

6 g (17 mmol) of the intermediate compound 2a, dissolved in
100 ml of methanol, were stirred at room temperature for 16 h

35 with 4.2 g (104 mmol) of sodium hydroxide, dissolved in 100 ml of
water. The organic solvent was then removed in vacuo and the
aqueous solution obtained was neutralized with 1M hydrochloric
acid. The resulting precipitate was filtered off with suction.
5.1 g (90%) of the product were obtained.

40
c¢) (S)-2-(2-Naphthalenesulfonamidc)~N-(3-phenylpropan-l-o0l-2-

yl)-pyridine-3-carboxamide

2.5 g (7.5 mmol) of the intermediate compound 2b was [sic]
45 reacted with (S)-phenylalaninol analogously to procedure lc.
0.7 g (21%) of the product was obtained.



16 i nhi bi t or 99PA/##26fr esence of 2.5 FMionophore and 5 nM cal cium 0.05 mi
of XTT (cell proliferation kit Il, Boehringer Mannheinm was added to the
reaction batch after 5 hours. The optical density is determ ned
approximately 17 hours |ater, accordin@lto 5 the instructions of the

manuf act urer gyi n¢§pe g asxaﬁeafquengéﬂﬂﬁﬁm&aemﬁhe-gaamo@hﬁ-1-Tem?-2apt i cal

density at whichypalf,Qlihae bt died is calculated fromthe two
controls with ce?Ps%théut 3?1(% El&{{ors whi ch were incubated in the absence

and presence of ionophore. 10 In a number _of neur ol ogi cal di seases or
psychol ogi caP - 8i % drlder Bo} h Gfeibe Anhegmafitte &@P‘PW’B‘% 26, HPER PEigdeeto
states of &veralegausdyi bo e poreedusef ddt s0ih o KE8EemE ghenpradngs beirem
(CNS), occursbtéinddamate nediates its effects by neans of various 15

receptors. TyRA-@r {(BESEMIRCERL OIS gqhg) C|§.SQS(I ed4 by Ehe $Rﬁ_e;| fsi ¢gsgponi sts

NVDA t b
gl ut a:r:'fgpl g%u‘? )A Agg %ﬁgtﬁoﬁ Bé:)ub(?tg gglﬁ\fﬁé}et ri ibnt'gélmghese
di seases, pg ff)cfi‘ln a}P%Urt ﬁe &b%‘lftdl'c lﬂ‘} stration agai nst

neur odegeri@r ative diseases such as 20 Hunt| ngton's chorea and Par ki nson's
di sease, neuEsamgxliec 3di sorders after hypoxia, anoxia, ischem a and after

| esi ons, such as occur after stroke and trauma, or alternatively as
antiepileptics (cf. Arzneim Forschung 1990, 40, 511-514; TIPS, 1990, 11,

334-338; Drugs of the Future 1989 7 14, 1059 1071)

CHO

(S)-2-(2-Naphthalenamido)-N-(3-phenylpropan-l-al-2-yl)-pyridine-
20 5-carboxamide

a) 6-Aminonicotinic acid hydrochloride

20 g (0.145 mol) of 6-aminonicotinic acid were refluxed for

25 approximately 5 h in a mixture of 200 ml of methanol [lacuna]
250 ml of 2.5 M hydrochloric acid. The entire mixture was then
concentrated in vacuo and 26.6 g (97%) of the product were
obtained.

30 b) Methyl 6-(2-naphthalenamido)nicotinate

4.7 g (25 mmol) of the intermediate compound 3a were dissolved in
100 ml of pyridine and treated in portions at room temperature
with 5 g (25 mol [sic]) of 2-naphthoyl chloride. The entire

35 mixture was stirred at room temperature for 16 h. The reaction
mixture was then poured onto water and the precipitate obtained
was filtered off with suction. 5.4 g (70%) of the product were
obtained.

40 c) 6~(2-Naphthalenamido)nicotinic acid

4.7 g {15 mmol) of the intermediate compound 3b were dissolved in
75 ml of ethanol and treated with 2.5 g of sodium hydroxide,
dissolved in 50 ml of water. The entire mixture was stirred at

45 room temperature for 16 h. The ethanol was then removed in vacuo
and the agueous residue was neutralized with 1M hydrochloric



25 Protecti oRO204AB864cerebral overstinul ation by excitatory anino acids
(NVDA or AMPA antagonismin mce) As a result of intracerebral

adm ni stration of excitatory am no 30 acids (EAA), such a nassive
overstimulation is induced that in a sRart tine this |l eads to spasns and to

the death of athg. amenprec{pitaer. ocHNESRASHAPI O eead b Wikhbid@d day
systemc, e.g. ;i t(@ﬁﬁrb%%}ﬁagmm RSkl 8hifhedl centrally active
ists).

conpounds ( EAA ant ago i nce the excessive activation of EAA 35
receptors of the central nervous system plays an inportant part_in the
pat hogenesi s93f (&t tou<-Nerrhadgraatded o dephenydpEaRettksiodnZckh) be drawn
from t he dénonst prridineAl-aatbrgemiden i n vi vo regardi ng a possible
therapeutic utility of the substances agai nst CNS di sorders of this type.

Qsta rrpasgr ezQz\Qé 8f ﬁﬂn&ﬁf‘%ﬁf‘lQhQTiﬁ%&mﬁﬁpﬁ@%ﬁﬁo?@@ 3%D5f Qré/a«}éh%t\éﬁslt ¢
eterm ned af .w i S r.e a.res of a
fi xed dose o lslt {%éﬁ)ﬁ%lagiﬁﬁg %gdlgjgég%oo%%hé%ﬁd&ge?f%. 2. 5

admi ni strati 6R*®dF Thé §t%’?ﬂi%\‘r°& YERR 1O0@&e45 |t has al ready been shown t hat
calpain iMibitors, too, have protective activity in cell cultures against
cel |l death ceausedspy2-HRANGphtHadearmibdo jalN-(3Bpkenylgespan-cl+al993yl 607,

354-356; Yu ChegpyridifieaBdcdxbbxaftiBe Neurochem Res. 1994, 19, 1557-1564).
Surprisingly, the calpain inhibitors included in this application are

active even q94i ps, SRAFI£ihe! Lotk la¥hY dITRURRY Y Wobl LL0%i 5Pl e
15 analogously to the procedure 1d. 1.3 g {79%) of the product were
obtained.
MS: m/e = 423 (M*).

Example 4
20

25 !
o)

30
(8)-5-Chloro~2-(2-naphthalenesulfonamido)-N-(3-phenylpropan-1-
al-2-yl)pyrimidine-6-carboxamide

a) Ethyl 5-(chloro-2-(2-naphthalenesulfonamido)pyrimidine-6-
35 carboxylate

6 g (26 mmol) of 2-naphthalenesulfonyl chloride were added at
room temperature to 5 g (25 mmol) of ethyl
2-amino-5-chloropyrimidine-6-carboxylate in 100 ml of dry

40 pyridine. The entire mixture was additionally stirred for 16 h.
The batch was then poured onto water and the precipitate obtained
was filtered off with suction. 9.8 g (59%) of the product were
obtained.

45



NVDA or AVPAYO5@/RR96Mi nting to a possible therapeutic use for 5 the
abovenenti oned CNS di sorders. The heterocyclically substituted amdes | are
i nhibitors of cysteine derivatives such as calpain | or Il and cathepsin B
or- L and can thus be used for the cont2®l of diseases which are 10

associ ated vpj h suen18eseASELnaPRYIE eebhYEdnandlol PPr Grildaak De SAENIRG1 O
cat hepsi n enzyneg,;qThe present amdes | can accordingly be used for the

treatment of neurodegenerative di seases which occur after ischem a, traunm,

subar achnoi d_henorrhages and stroke, and of neurodegenerative di seases such
as 15 mul ti pbeb inf(Af cimeignefit the imterBediates caMe darpiere fyesaleediidease

and of epi Pepl ed afidnéthankdy hermhbiydrofiman (d4l heand diyddelyapsd 8d romm heart

after cardi agemmaaentre, witdper 8 Usioin sdaimgeyairbeide,asieborveardnusdam ofamage
to the ki dneye&e}f t geedLNR] hi, SERE D1 Qan sk el SkRht WSE 1endd08 98, vAURE VAR

dystrophy, dagRgg.e0, h%@eos%gyr%)ﬂr;“ﬁeeaot&g{g' LT 6T a0 R B RIBRID musc e

cells, coronar) e eyes,
¥y

restenosis ofidre TP ‘V‘é’é‘é‘é?% £e5eq . °%Wé5’i‘le’?u°tllﬁﬁ s |
can be usdPuf33% ohetknarodnet afgreoPbtand and netastasis thereof and for
the treatnment of diseases in which an 25 increased interleukin-1 |evel

occurs, suchcps {9)-snthasFeizi-q0snadttnalenssilfonainses lar-3 3-pReddeirbpan- t 0

the custonmary phflrcﬁ”age ‘%ﬁlmggﬁél@cla@go {dgephar maceuti cal preparations
according to the i nven ontain a 30 tﬁer apeutically efficaci ous anount

of the co ounds I For |.ocal ext ernal %(giollcatlon for exanple in_powdlers,

oi nt ment s 18r L shidays: 2 T L e PF VRS IS BERRIS: a5&n CHBPRBIT 4PnERFS FeffES2ust omary
concentr at i o‘ﬁsth AS) aphenyd.alahinek tanpdogeipdoufdsprecedasat d ndd 4i @ (55%)

of the product were obtained.

d) (S8)~5-Chloro-2-(2-naphthalenesulfonamido)-N-(3-phenylpropan-~
20 l-al-2-yl)pyrimidine-6-carboxamide

1.73 [lacuna] (2.5 mmol) of the intermediate compound 4c were
oxidized analogously to procedure 1d. 1.1 g (85%) of the product
were obtained,

25 1H-NMR (Dg-DMSO): & = 2.95(1H), 3.4(1H), 4.6(1H), 7.2-8.2 (1l2H),
8.45(1H), 9.2(1H) and 9.7(1H) ppm

Example 5

30
0, 0

Qf N
Q;

35 0

{S)-5-Chloro-2-{2-naphthalenesulfonamido)-N-(1l-carbamoyl-l-oxo-3-
40 phenylpropan-2-yl)pyrimidine-6-carboxamide

a) (S8)-5-Chloro-2-(2-naphthalenesulfonamido)-N-(l-carbamoyl-1-
hydroxy-3-phenylpropan-2-yl)pyrimidine-6-carboxamide

45



35 an anount 90P8A89681 to 1% by weight, preferably 0.001 to 0.1% by
weight. In the case of internal admnistration, the preparations are
adm nistered in individual doses. 0.1 to 100 ng are provided in 40 an
i ndi vi dual dose per kg of body wei ght. 2&he preparati on can be adm ni stered

daily in one or ﬁDﬂB &ei ﬁﬁmn%ngh@rm@m@@iweecamgoww bygof the

di sorders. Accor?l (% e3_ |re _3_ ﬂ{, Q{ the ARcted
phar maceuti cal ra S accordl)rllllgy ; 0 o ai he
customary exci pi éﬂgﬁ |T?1é?ﬁ°§ f dlrﬁ t Po?'n t‘-b ([} é E’Bﬁ‘é‘b‘iﬁa’?sFor
| ocal external apP F?Jé%ﬂdl -on, pharmaceuti cal 0050/ 48964 18 auxiliaries
such as et Banol |sopropanol, et hoxyl ated castor oil, ethoxylated
hydrogenatedbqasqs;-sﬂdhloﬁeLzuwzqhhbﬁtﬁgieiesﬁpfaﬁadrubsnﬁ;@Mguaebamoy1-1<

pol yethyl ene 0l yegolitkn3tSaidins ¢ fipoihabefl fakbynghkanll s. paraffin

oil, petroleumjelly at” can be used. For Internal

adm nistration, for exanple, |actose, propylene ycol , ethanol, starch,
talc and pol yvi n§t & 4O aBrfE“%%r)e°§qufeat}F‘§er‘ﬁ@ﬂ]tag‘>? GSRRWEL 8/ RS t ocopher ol
and butyl df%ed hydrxoddzed sorbogously velprogedpre yidht 8d02% dr @fythe upnrasiuct

f | avor - enhanci ngwaslddtadeed. st abi | i zers, enulsifiers and |ubricants can
additionally be contained. The substances contained in the preparation in

addition to the ;5 yyr (Dg-DMSO): & = 3.0(1H), 3.25(1H), 5.4(1H), 7.2-8.0
(11H), 8.1(1H), 8.4(1H), 9.0(1H).

15
Example 6

(S)-2-(2-Naphthalenamido)-N-(3-phenylpropan-1-al-2-yl)-thiazole-

4 -carboxamide
0
'i oA
N/i?/(
H\Tg J N o

20
25
a) Ethyl 2-(2-naphthalenamido)thiazole-4-carboxylate

30 4.7 g (24.9 mmol) of 2-naphthoyl chloride, dissolved in 50 ml
of anhydrous tetrahydrofuran, were added dropwise at 0oC
[sic] to 4 g (23.3 mmol) of ethyl
2-aminothiazole-4-carboxylate and 6.4 ml (46.5 mmol) of
triethylamine in 150 ml of anhydrous tetrahydrofuran. The

35 entire mixture was then stirred for 16 h. The reaction
solution was then poured into plenty of water and extracted
with ethyl acetate. The organic phase was then washed with
aqueous sodium hydrogencarbonate solution, dried and
concentrated in vacuo. The residue was purified by

40 chromatography (eluent: methylene chloride), 5.6 g (82%) of
the product being obtained.

b) 2-(2-Naphthalenamido)thiazole-4~-carboxylic acid
45 5.4 g (16.6 mmol) of the intermediate compound 6a were

dissolved in 50 ml of tetrahydrofuran and treated with 100 ml
of 2M sodium hydroxide solution. The entire mixture was



15 active cARRAUABIAA t he substances used in the production of the

phar maceuti cal preparations are toxicologically acceptable and conpati bl e
with the respective active conpound. The pharmaceutical preparations are
prepared in a custormary manner, for exzgmple by m xing the active conpound
with other cust mBi¥edh€XObhl E8hgeARdrdi $4120ESh. Hie BRRENBERULhER!
preparations canfig admisLeted diy YaLLOHS 24T e dabban Arocedur gs. for
exanpl e, orally, rentera such as I At ravenous y _ntusion, .

Subcut aheous! v, ‘3Ar apks RGRERITSEORRE (V35 (T FSPEOTREE T EhRRELSRr f or ms
such as tabl ets,4-dndl §3%s ofj hheprodughdvers ebtaredol uti ons, pastes,
ointnments,5gels, creans, |otions, powders and sprays are possible. Exanples

?g)EZ?RFLFE h23ﬁt(S)rz-(Z-jffhthalenamifo&E?é(3]$hen¥lpropan-%—o}-%gyl)-

- - Nap \Y gg;p% - - phenyl propan-1-al - 2-
yl ) pyri di ne- 2-car ggg%ngde c%gf,@ 1 d a) Ethyl
4- (N- (1- napht hyl et hél%car barmglé%yr,i di he-2-carboxyl ate 4.9 dg (25 npol ) of
2- et hoxycar bonyllp@r {dt hdimld aPbobiA itataEreAiake EPPRIRNG: 6 and phd\E$clchem
1980, 23,1Q405) 028 e (3R sYoPveuingrBhydooxy-ephenylbutyramide were reacted
t et r ahydr of ur an/athanegbyd fyoaaprsteedut@/ 1¢. and gr esdwd ofi the orvdict 2were Mol )
of .,1'-carbonyldghthrhé@zol e. After the

d) (S)-2-(2-Naphthalenamido)-N-(3-phenylpropan-l-al-2-yl)-
15 thiazole-4-carboxamide

1 g (2.3 mmol) of the intermediate compound 6c were [sic])
oxidized analogously to procedure 1d. 0.73 g (74%) of the
product was obtained.

20
MS: m/e = 429 (M*).

Example 7

25 (8)-2-(2-Naphthalenamido)-N-{l-carbamoyl-l-oxo-3-phenylpropan~2-
yl)thiazole-4~carboxamide

ii 0
{
H\Tr J N CONH,
S H :
0

35 a) (S)-2-(2-Naphthalenamido)-N-{l-carbamoyl-l-hydroxy-3-phenyl-
propan-2-yl)thiazole-4-carboxamide

1.35 g (4.5 mmol) of the intermediate compound 6éb and 1.4 g
of (2S)(3R,S)-3-amino-2-hydroxy-3-phenylbutyramide

40 trifluoroacetate were reacted analogously to procedure lc.
1.4 g (66%) of the product were obtained.

b) (S)-2-(2-Naphthalenamido)-N-{(l-carbamoyl-l-oxo-3-
phenylpropan-2-yl)thiazole-4-carboxamide
45



m xture had 9989/4886Acd at room tenperature for 30 min, 3.9 g (25 mmol) of
1- am nonet hyl napht hal ene were additionally added and the m xture was
stirred at roomtenperature for a further 72 h. 10 The tetrahydrofuran was
then renoved in vacuo and the residue @ partitioned between 200 m of

ethyl acetate and.209 (. sOhnge) QRuEns Ol dE A0 ABEDAR, L BaLUL I on. The
organi ¢ phase wa wat e r a ongcentrated in
vacuo. 7.9 g (95%?@%%%93##%?3 g((r;]ee!'\l%) ctegiuﬁ%d{.d'l 'Eaﬁhﬁi%ﬁl 8gu{}he] b)

4- (N-( 1- Napht hyP ‘?‘fﬁﬁ ot b‘gl?ﬁﬂhnfg’;ri di ne- 2-carboxylic acid 6.9 g (20
mmol ) of the internediate la were dissolved in 100 mM 20 of ethanol and
treated w th 3. 3M§: (®2 mmF2 f*)sodi um hydroxi de, dissolved in 50 ml of
water. The entire mxture was stirred at roomtenperature for 16 h. The
reaction sol gkhgghevags then neutralized with I Mhydrochloric acid and the

et hanol was renoved in vacuo. The precipitate obtained was filtered off

W th suction and dried. 5.6 g (89% of_the product were obtained. c)
(S)-4- (N-(1- gﬁfh Treat Rk R YA -PhRnY 3P ERany £ pY blrArmethyl-1-(2-

ol - 2-yl ) pyA0 arRkthRleaepeilin JdaidazPlerSgcadbomanlieof the intermediate |b and
1.4 g (9 mol) of (S)-phenylalaninol were added to 60 nml of nethyl ene
chloride and treated with 2.3 g (22.5 mmol) of triethylamne, 50 m of

di met hyl f ormam de and 0.4 g (3 mmol ) of droxybenzotriazole. 1.7 g (9
mol ) of 1-ethyl-3-(di nethyl am ngpr gpyl odi i m de 35 hydrochl ori de was
[sic] then _added at OC and the niiTgRI xtye was first stirred at [err]C
for 16 h, WBhen at roomt enperat tre. Fhe reaction mixture was washed
successively with 100 ml of 5% strength®citric acid and 100 M of sodium
hydr ogencar bonat e

20
a) Ethyl 4-methyl-1-(2-naphthalenemethyl)imidazole-5-carboxylate

4.2 g (27.2 mmol) of etheyl [sic] 4-methylimidazole-

25 5-carboxylate, 3.8 g (27.2 mmol) of potassium carbonate and
6.0 [lacuna] (27.2 mmol) of 2-bromomethylnaphthalene were
heated at 100°C for 1 h in 100 ml of dimethylformamide. The
entire mixture was then poured onto water and extracted with
ethyl acetate. The organic phase was dried and concentrated

30 in vacuo. The residue was then purified by chromatography on
silica gel (eluent: ethyl acetate). 4.8 g (60%) of the
product were obtained.

b) 4-Methy1-l-(2—naphthalenemethyl)imidazole-s—carboxylic acid

35
4.6 g (15.6 mmol) of the intermediate compound 8a were
dissolved in 50 ml of tetrahydrofuran, treated with 100 ml of
1M sodium hydroxide solution and the entire mixture was then
refluxed for 6h. The organic solvent was then removed in

40 vacuo and the aqueous residue was neutralized with acetic
acid. The precipitate formed was filtered off with suction.
3.5 g (85%) of the product were obtained.

c) (S)—N—(1-Carbamoy1-l—hydroxy-3-phenylpropan-z—yl)—4—methyl—1—
45 (2-naphthalenemethyl)imidazole-5-carboxamide



sol ution and?og?{ﬁgﬁ?yi ng, concentrated in vacuo. 2.4 g (62% of 40 the
product were obtained. d)

(S)-4- (N (1- Napht hyl net hyl ) car banoyl ) - N- ( 3- phenyl pr opan- 1-

al - 2-yl)pyridi ne-2-carboxanmide 45 1.9 87(4.4 mol) of the internediate
conpound | ¢ wer elds §salBvasiol n dF0thé Dftedmgdilateeicdomposnd faaxiade amdl [sieqt ed
with a sol ution ofz b §39s (o) BWO|3s)0f3k! b pIiMRbOE- ARG oRyS § (17.4 mol)

f 0050/ 48964 Gl fpr ' '
di et hyl sul f oxi J& %bg% el U £ 1ot v f&ws‘%dm"“ﬁ°9q’r“)érI% for

Ire ture S I.rred at _roomt erat
16 h. The react i bh BROCEARES i Enérd £38) 05 R EFONGF (HE PPEUTHtrate vas
filtered off with suction. 1.5 g (80% of the 5 product were obt ai ned.
1H NVR ( D6- DWBO) (S ]-a¥-1(l -€aBhamoylH]) +o-Bbheny Yprppéh-2 -8 )F4¢héthyl-1-(2-
7.1-7.3(6H), 7. 4ndpbiateneretHylhl) imidddittl-cdebbxanidd, 8. 2(1H), 8.4(1H),
9.(1lH, 9.2(1H), 9.4(1H) and 9.8(1H) ppm 10 Exanple 2

(S) - 2- (2- Napht ha), enesyl.f gnam_.do) - 3-.ph rqopan-1-al -2-vyl) - . qs
pyri di ne- 3-car boé)(aér:i%glzg i o%g/e%sﬁ%k(e lntggl\{écﬁ)laoc% gompglund2 BY¥ V?vas oxidized
2- (2- napht'fal enedRA FWRRALH YD PEPEFHRES Mar Boky 1%t 8%8) Py HgePrBIo ¥ps
napht hal ene- 2- sup¥eainedehl ori de were added in portions at roomtenperature
to 4.7 g (25 mol ) of nethyl 25 6-am nonicotinate hydrochloride in 100 m

of dry pyridine.mghen/e = 440 (M*).
15 Example 9

(S8)-N-(l1-Carbamoyl-1-oxo-3-phenylpropan-2-yl)-2-methyl-1-(2-
naphthylmethyl)imidazole-5-carboxamide

20
0
N/\T/MN CONH
/&-N H e
o
* (3
30

a) Ethyl 2-methyl-1-(2-naphthyl)methylimidazole-4-carboxylate

4.6 g (29.8 mmol) of ethyl 2-methylimidazole-4-carboxylate
and 6.6 g (29.8 mmol) of 2-bromomethylnaphthalene were

35 reacted analogously to procedure 8a. 5.7 g (65%) of the
product were obtained.

b) 2-Methyl-1-(2-naphthyl)methylimidazole-4-carboxylic acid
40 5.5 g (18.7 mmol) of the intermediate compound %a were
hydrolyzed analogously to procedure 8b. 3.2 g (65%) of the

product were obtained.

c) (S)-N-(l-Carbamoyl-1l-hydroxy-3-phenylpropan-2-yl)-2-methyl-1-
45 (2-naphthylmethyl)imidazole-5-carboxamide



entire m xt urogs\%éstgﬁén stirred at roomtenperature for 16 h. The reaction
solution was then poured onto 500 ml of water and the precipitate obtained
was filtered off with suction. 6.4 g (75% of the product were obtained. 30
b) 2-(2-Napht hal enesul f onam do) pyri di n@83-carboxylic acid 6 g (17 mmol ) of
the intermedi at elconmmenemdn) off $hel Rkrimedlfe MHor@bun®t 90k, aN@ & isYi 1 r ed
at room t emper at ure ¢ qis. 36noH o¥ (bl 355§ 194Gl )_Aaisgglum hydroxi de,

i ssolved in 100 .The.organi c _so] vent was_then renpyed in vacuo
and the aqueous 3¢ ‘b"tq{%ﬁﬁ%ﬁ%‘?lr%dt%?“ﬁé&??%ﬁtzeea’eﬁﬁ’ﬁe"f%e&/afla}c’?ﬁ°&r‘53¥
acid. The resul t FRPIACEEPPEt e Wde i (39&) e dilte RFPAUGH MESoAPtELNEdY (90%)
of the product were obtained. 40 c)

(S) - 2- ( 2- NapH) hes emeq a-Cartsmogd)- 1 Moxc3-3p préayy Jpropan«d=yll)—2-methyl-1-(2-

yl) - pyri di ne- 3- caspoutaiTindehyl Find db Zo fe 151RL b artilde | Nt er nedi at e conpound 2b
was [sic] 45 reacted with (S)-phenyl al ani nol anal ogously to procedure |c.
0.7 g (219 of the,.product s, oht ai ned. 050/ 48964 21 d .
(S) - 2- ( 2- Napht haP gh dﬂrgn‘ﬁﬁ@]dofgl\@&%-lﬁﬁéﬁ ?ﬁ%ﬁaﬁ??g‘é‘?“- Ve bas oxidized

yl ) - pyri dilfe- 3- cARBIRENSYE ¥ Procedure Fepl §-44 & HE1Fhtah rabei predussnpasnd 2c
were oxidized 5 ebtdisgdusly to the procedure Id, 0.4 g (78% of the product
bei ng

MS: m/e = 440 (M*).
15 Example 10

(S8)~N-(1-Carbamoyl-1-oxo-3-phenylpropan-2-yl)-1-(2-naphthyl-
methyl)imidazole-2-carboxamide

20
o)
N
A o
N H T
0

® (O
30

a) Butyl 1-(2-naphthyl)methylimidazole-2-carboxylate

5.0 g (29.7 mmol) of butyl imidazole-2-carboxylate and 6.6 g
(29.7 mmol) of 2-bromomethylnaphthalene were reacted

35 analogously to procedure 8a. 6.4 g (71%) of the product were
obtained.

b} 1-(2-Naphthyl)methylimidazole-2-carboxylic acid
40 6.2 g (20.1 mmol) of the intermediate compound 10a were
hydrolyzed analogously to procedure 8b. 4.2 g (83%) of the

product were obtained.

c) (S)-N-(1-Carbamoyl-1l-hydroxy-3-phenylpropan-2-yl)-1-(2-
45 naphthylmethyl)imidazole-2-carboxamide

K
Fsgindomt



obt ai ned. 1HOQMR/4BEEEHVEO): 6 = 2.8(1H), 3.3(1H) 4.5(1H), 7.0-7. 4 (5H),
7.7(2H), 7.9(1H), 8.1(3H), 8.25(1H), 8.5(1H), 8.7 (1H), 8.9(1H, 9.6(1H
and about 12.5(broad, 1H) ppm 10 Exanple 3

(S) - 2- (2- Napht hal enani do) - N- ( 3- phenyl pr2gpan- 1-al - 2-yl ) - pyri di ne- 20
5-carboxam de a) 161A§1 (Wi eRbi i &r %ﬁbdlmé&rn%ﬂh%|djﬁﬂ1pggng icsfb k4ha apd) of

e st s el Gy b el s e
entire mxture fqﬁ t9%tt f?‘ﬁ°¥/%ﬂﬁ?5 ?\d"eﬁ?‘ 6e§°%?97 f’g?‘hsé‘y
product were obt éPnEEW%@rE) 1%thﬁ 961(@%h£§hFh9IM¥FHO‘)’%W%(ﬁHtHa{‘%d4 7 g

(25 mmol ) & the internedi ate conpound 3a were dissolved in 100 m of
pyridine and d)yr eqisgdni (1 {Darbafcil -Al-ok6 OB PRSP E IS PHIE- 2Wy L - - (2~ 2Ph 10} 1~

[sic]) of 2- naphtnqux&l{;rﬁ,\lgrabgge_th&rgg;{arﬁﬁe’SS m xture was stirred at room
tenperature for 16 h he reaction mxture was then poured onto water and

the precipitate qgbtained was filtered off with suction 709 of the

product were obt di-dedl. (%G E5“°61 (£ N&ﬁh%ﬁ%ﬁ@?&ﬁ?ﬁ%)‘iﬂ“@%?ﬂl@%&’gﬁe4 7 g (15
mol ) of tHe int exrddzed anadagorsly 30 peecedyrssbivdd 78ng7674#) of theranol
and treated w t hp2oBugt ofassodtainday.dr oxi de, dissolved in 50 m of water.
The entire mxture was stirred at 45 roomtenperature for 16 h. The et hanol
was then renmovedygh ¥ACUD 438dkhe aqueous residue was neutralized with 1M
hydr ochl ori c

15 Example 11

(S)-1-Benzyl-N-(l-carbamoyl-1l-oxo-3-phenylpropan-2-yl)-imidazole-
2-carboxamide

20

N ]
g_ﬁ/l(w CONH,
H e

O
25

30
a) Butyl 1-benzylimidazole-2-carboxylate

5.4 g (32.1 mmol) of butyl imidazole-2-carboxylate were
reacted with 4.1 g (32.1 mmol) of benzyl chloride analogously
35 to procedure 8a. 7.3 g (78%) of the product were obtained.

b) 1-Benzylimidazole-2-carboxylic acid

7 g (27.1 mmol) of the intermediate compound lla were
40 hydrolyzed using sodium hydroxide solution analogously to
procedure 8b. 3.7 g (68%) of the product were obtained.

c) (S)-1-Benzyl-(l-carbamoyl-l-hydroxy-3-phenylpropan-2-yl)-
imidazole-2-carboxamide
45



22 acid. The 9959418264t e obtained was filtered off with suction. 3.1 g
(699% of the product were obtained. d)

(S) - 2-(2- Napht hal enam do) - N- ( 3- phenyl propan- 1-ol - 2-yl ) -

pyri di ne-5-carboxamde 2.7 g (9.2 mmol )3®f the internedi ate conpound 3c
were reacted wth, 6S)-ghanunel primehe andtagRdshie ddnpbendr nicedubeatd. 2.1 g
(54% of the proqg &}n\l? Ol? ai ']furﬁl,l 105 &)2s), iBR S) 3-am1no 2-hydroxy-

(S) - 2- ( 2- Napht hal
P "paﬁ:e n?er madl gpered, analo %Eu wer e

pyri di ne-5-carbo a

oxi di zed 15 anal G@o%?%ﬁqué’et F’n‘é p]r&cgd&?%%)l o= ih% Fbmfl‘i‘g%w‘iﬁe éab’l‘

were obtairfed. MS: nme 423 (M+). Exanple 4 20 25

N (S)-5-Chl orpy- _2-(ézsneq&ﬁzlyamaemdafrbamyﬁa)—obdoé&mpmm&a—yl)-
-2-yl) pyrim di ngs8a £ 10X BE kAN de EL hy!

5- (chl or o- 2- ( 2- napht hal enesul f onam do) pyri m di ne-6- 35 car boxyl ate 6 g
(26 nmmol ) of 2naphthale esul f on mte ture
to 5 g (25 mmol) of &t¥i iﬂrﬂv)g §%8h+12)tr ?ﬁﬁﬁlﬁ?@r’guﬁé lrolé‘:xyﬁﬁe “Tlhc 100

m of dry 10 oxidize analogously to procedure 1ld. 0.79 g (80%)

product was obtained.
MS: m/e = 376 (M').
15 Example 12

(S)-N-(1-Carbamoyl-l-oxo-3-phenylpropan-2-yl}-1-(2-
naphthylmethyl)imidazole-5-carboxamide

20

o]
O
Ay N CONH,
(]

N

25 (3
&

a) Ethyl 1-(2-naphthylmethyl)imidazole-5-carboxylate
30
2.4 g (17.1 mmol) of butyl imidazole-5-carboxylate were
reacted with 4.1 g (32.1 mmol) of benzyl chloride analogously
to procedure 8a. 7.3 g (78%) of the product were obtained.

35 b) -1(2-Naphthylmethyl)imidazole-5-carboxylic {sic] acid

3 g (10.7 mmol) of the intermediate compound l2a were
hydrolyzed using sodium hydroxide solution analogously to
procedure 8b. 1.9 g (73%) of the product were obtained.
40
¢) (S)-N-(l-Carbamoyl-l-hydroxy-3-phenylpropan-2-yl)-1-(2-
naphthylmethyl)imidazole-5-carboxamide

45



40'pyridine.°?ﬁ8/§ﬁ?ﬁﬁe m xture was additionally stirred for 16 h. The
batch was then poured onto water and the precipitate obtained was filtered
off with suction. 9.8 g (59% of the product were obtained. 45

0050/ 48964 23 b) 31 _ _

5- Chl or o- 2- (2- napht hal(enestihd Nt €108 Ertedhdd b cerpbiond/1be k4 4.2 § 9 (14
mol ) of the intefeendi SONPRIYNE3 ﬁyﬂgtﬁmgg§§9%¥ﬁgok§L§i 100 m of

nmet hanol / t et rahygﬁg{a}irbgg {,_jﬂ{lle %@9 rool géet ate oom te ergilggre let h 2.8
g of sodi um hydrRxide. df seotaed th LB ENatEr. AP TET 28209 YoFGani ¢
sol vent was renn%%f"eldr’fr?aiﬁo %fd §he dduedushprredughsiardphsetird-o pH = 6
usi ng 2M hydrochl oric acid. The precipitate forned was filtered off with
suction. 2.8dy 10S)-86%)-Oérhdreypr Debiai-3wphenyiprapad2—ifl))-1-(2-naphthyl-

('S) - 5- Chl or 0- 2- (Rethti hadLnASUELoNHE AR adF ( 3- phenyl propan- _
| -ol -2-yl)pyrimdine-6-carboxamde 15 1.9 g (5.2 nmol) of the internediate

compound 4b were,reacted_with (SL-phenyl al anjnol anal ogously to procedure
lc. 1.4 g_.(55% %T?et?né?p?dﬂ‘tj’gt’ ﬁ%r@’ 4PFRRf1ap compound 12C was

(S) - 5- Chl 3Po- 2- (ZLHHBREhAPIRISUF L B rshiPdeFedpe3 19hefys brooisRA%) X the
1-al - 2-yl) pyri mpifosacs- €as bibtanneé. 1. 73 [l acuna] (2.5 mml) of the
i nternmedi ate conpound 4c were oxidi zed anal ogously to procedure 1d. 1.1 g

(85% of the progiiCn/e = 426 (M*).

15 Example 13

0

7\
N= N
20 H Yono

(¢
W,

25

(S)—2—(2-Naphthyl)ethen-l-yl)—N-(3-pheny1propan—l-al—2-yl)-
pyridine-3-carboxamide
30
a) Ethyl 2-(2-naphthylethen-1-yl)pyridine-3-carboxylate
hydrochloride

10 g (43.5 mmol) of ethyl 2-bromopyridine-3-carboxylate,

35 8.7 g (56.5 mmol) of 2-vinylnaphthalene, 15 ml (0.11 mol) of
triethylamine, 0.36 g of palladium(II) acetate and 0.96 g of
tri-o-tolylphosphine were dissolved in 150 ml of
dimethylformamide. A further 1 ml of water was then added and
the entire mixture was refluxed for 3 h. The entire mixture

40 was then extracted with ether. The organic phase was
additionally washed with water, dried and concentrated in
vacuo. The residue was dissolved in acetone and treated with
hydrogen chloride, dissolved in dioxane. The product was then
precipitated by addition of ether. 8.7 g (67%) of the product

45 were obtained.



wef e obt ai ne®@O5BI4BAKNVR (D6-DVSO): 6 = 2.95(1 H), 3.4(1H), 4.6(1H), 7.2-8.2
(12H), 8.45(1H), 9.2(1H) and 9.7(1H) ppm Exanple 5 30

(S)-5-Chl oro-2-(2-napht hal enesul f onam do) - N- (1- car banoyl - | - oxo-3- 40

phenyl propan- 2-yl ) pyri m di ne- 6- car boxargade a)

S) - 5- Chl -(3= qnam - 1sC By
gy?:lroxy-3?[)ﬁﬁyl(%r g%@%??%%gd?%qe@l%n oigﬁ%gqg%ic acd'&SO/ 48964 24

0.77 2.1 nmol ft i nt er medi at e, conpound 4b and

(29), ?B(R S) - 3- am%g-%-‘:}sedfm(’}??l ?—fpﬁéﬁyyb‘iﬂ%)“regﬁ?ﬁ’e REREurEatia¥ezRal ogously to
procedure 1c. 0. 8isgp¥VETAinof0 tHe ofr beltrahydaefwinmianddtregted with 140 ml

(S) - 5- Chl orso- 2- ( 2£n2ip Fedda s niegdrtdxddanselin)t-ibin | Plearcnaioy | mikkture was

0x0- 3- phenyl pr opaaf 2uddd Byt &Kl RBeCbsdPPuantkis QokPed dito33cBMRAPeOf the

i nt er medi ate CO”HHH%@aW@E%c}l'QJith a@ %Néggg&%%géi% éﬁf‘gég{e e I d.

0.024 g of th duct doCIH, "%,
3. 25( 1%),0 5? 4?1&%%%&2‘- %43 ?’1 ‘ia%rlr,r‘l'%sf’i 1‘1%)‘;,h §uGhiqn ang gring- 518 Bdddle 6

the product were obtained.
10
¢) (S)-2-(2-Naphthyl)ethen-1-yl-N-(3-phenylpropan-1l-o0l-2-
yl)pyridine-3-carboxamide

2 g (7.3 mmol) of the intermediate 13b and 1.1 g (7.3 mmol)

15 of (28),(3R,S)-3-amino-2-hydroxy-3-phenylbutyramide
trifluoroacetate were reacted analogously to procedure lc.
2.1 g (71%) of the product were obtained.

d) (S)-2-(2-Naphthyl)ethen-1-yl)-N-(3-phenylpropan-l-al-2-
20 yl)pyridine-3-carboxamide

1.9 g (4.7 mmol) of the intermediate compound 1l3c were
oxidized analogously to procedure 1d. 0.56 g (30%) of the
product was obtained.

25
MS: m/e = 406 (M*).
Example 14
30
35

(S8)-N-(3-Phenylpropan-1l-al-2-yl)-2-(4-pyridyl)ethen~-1-yl)-
pyridine-3-carboxamide [sic]

40
a) Ethyl 2-(4-pyridine)ethen-1l-ylpyridine-3-carboxylate [sic]

11.5 g (49.9 mmol) of ethyl 2-bromopyridine-3-carboxylate and
6.8 g (64.9 mmol) of 4-vinylpyridine were reacted analogously
45 to procedure 13a. 7.0 g (49%) of the product were obtained.

b



(S) - 2- (2- Nap095Qs 48264 do) - N- ( 3- phenyl propan- 1-al - 2-yl ) -t hi azol e-

4- carboxam de 20 a) Ethyl 2-(2-naphthal enam do)thi azol e-4-carboxyl ate 30
4.7 g (24.9 mmol) of 2-naphthoyl chloride, dissolved in 50 mM of anhydrous
tetrahydrofuran, were added dropw se ag30C [sic] to 4 g (23.3 mmol) of

et hyl 2-am ngt hi 8zgl_&: 4- at € 6.4 g L).:of triethylam ne
in 150 m ofBthy o%géf'(gﬁ%%%bo# &1}&21%%e?5c%§m§ﬁz?g):h&’xture was t hen
stirred for 16 h. The reaction solution was then poured into plenty of

wat er and extract ¢t Sw(Bh- 2tmal) aebt e intepnasiighn tHpiese dssalved Washed
W th aqueous sodumlhpér oeerabadbofiatan solutremteddwigd 180dmt orfc @Mt sadizoh i n
vacuo. Thesresi dypirtsdeUsdfut@8nDYTHO entiré HiiakategFap Ry £ @kdteFor pER Nyl ene

chloride), 5.6 gpfB82%aRic LABRE tR8h NCerRedl PEdadlb and the aqueous

2- (2- Napht hal enarpladsoe)tg{_’azo de;”4-caé CQL;%I Lc.aq d 4@. a % 4 1?5 QlG. grrol) of
the internedi at &® EoISORA- B WaF e U HEIPY -1 285 H 357 ol FafAIPSFEr an and
treated with 100°PhASSFas \FUERERAFRAPEL BRe SEsdarevasTRErahtsd &¥ni xt ure was
25 stirred at roomamagperaphy d efventl:s ehy Fhacafate/methanohéacetiilcupedd vt t h
wat er and 1peut r ab0/A8d 1wt psizgncens rat@dsacet itheapreduckh@epe esbypiihatie f or ned
was filtered off with suction. 4.7 g (95% of the product were obtat ned.

¢) (S)-N-(3-Phenylpropan-1-0l-2-yl)-2-(4-pyridyl)ethen-1-
ylpyridine-3-carboxamide

15 1.5 g (6.6 mmol) of the intermediate 14b and 1.0 g (6.6 mmol)
of (S)-2-amino-3-phenylpropanol were reacted analogously to
procedure lc. 1.7 g {72%) of the product were obtained.

d) (8)-N-(3-Phenylpropan-l-al-2-yl)-2-(4-pyridyl)ethen-1-
20 ylpyridine-3-carboxamide )

1.5 g (4.2 mmol) of the intermediate compound l4c were
oxidized analogously to procedure 1ld. 0.71 g (48%) of the
product was obtained.

25
MS: m/e = 357 (M%).

The following examples were prepared analogously to the above
examples and procedures:

30
Example 15

(S)-N-(3-Phenylpropan-1-al-2-yl)-2-(4-pyridyl)quinoline-4-
carboxamide

35 1H-NMR (d¢-DMSO): & = 3.0(1lH), 3.4(1H), 4.8(1H), 7.25 (1H),
7.7(2H), 7.9(2H), 8.1(1H9 [sic}, 8.25(1H), 8.7(1H), 9.0 (1H9
[sic], 9.5(1H) and 9.8(1H) ppm.

Example 16
40
{S)-N~-(3-Phenylpropan-1l-al-2-yl)-2-(2-pyridyl)quinoline-4-
carboxamide
1H-NMR (Dg-DMSO): & = 2.9(1H), 3.3(1H9 [sic], 4.8(1lH),
7.2-(.2(11H) [sic], 8.5(1H), 8.6(1H), 8.8(1H), 9.4(1H) and
45 9.0(1H) ppm.

R



5¢c) (9S)-2-©@03H#8X6A enani do) - N- ( 3- phenyl propan-1-ol - 2-yl ) -
t hi azol e-4-carboxam de 1 g (3.4 nmmol) of the internediate conpound 6b and
and [sic] 10 (29), (3R ' S) - 3- am no- 2- hydr oxy- 3- phenyl but yrani de were
reacted anal ogously to procedure ic. 1.349 (93% of the product were
obt ai ned. d) Eéﬁ%lg_ﬁ - Napht hal enam do) - N- ( 3- phenyl propan-1| -al -2-yl)- 15
t hi azol e-4-carboxamde 1 g (2.3 nmmmol) of the internedi ate conpound 6c were
[sic) oxidized anal ogously to procedure 1d. 0.73 g (749 of the product was
obt ai ned. 20 Wel-fePamox el tqfo-3-phempirropaps2-yl)~2-(2-pyridyl)quinoline-
(S) - 2- ( 2- NapH-eakboranide) - N- ( 1- car banoyl - | - oxo- 3- phenyl pr opan- 2-
yl ) thi azol es Mszampexanizde (85 .a) (S)-2- (2- Napht hal enam do) - N- (
- car banoyl - 1- hydr oxy- 3- phenyl - propan-2-yl)thiazol e-4-carboxam de 1.35 g
(4.5 mmol) oggggglé Eprnediate conpound 6b and 1.4 g of (2S5) (3R, S)
- 3- am no- 2- hydr oXy- 3-phenyl but yram de 40 trifluoroacetate were reacted
anal ogously to procedure 1c. 1.4 g (66% of the product were obtained. b)
(S) - 2- ( 2- NapRt-Ha+erehaney) - A-g¥o-Gapheniyropawxd-y3-) -2~ (E-2-(4-pyridyl) -
phenyl pr oph-e2hgh}1-+hi1gpek td thecB-baxlaoratd d45
lH-NMR (CF3CO0D): & = 3.1(1H), 3.7(1H), 6.1(1H), 7.1-7.6 (5H),
8.0(1H), 8.1-8.5(4H9 {sic], 8.6(1H), 9.0(2H) and 9.1(1H) ppm.

Example 19
i5
N-(1-Carbamoyl-l-oxo-3-phenylpropan-2-yl)-2-(2-pyridyl)-
quinoline-4-carboxamide
MS: m/e = 424 (M*).

20 Example 20

N-(1-Carbamoyl-l-oxo-3-phenylpropan-2-yl)-2-(1,2,3,4-tetrahydro-

ixoquinolin-2-yl)pyridine-3-carboxamide [sic]

lH-NMR (Dg-DMSO): & = 2.8(2H), 2.9(1H), 3.2(2H), 3.3(1H), 4.3(1H),
25 5.3(1H), 6.8(1H), 7.0-7.5 (9H), 7.5{1H), 7.9-8.1 (2H) and 9.0(1H)

ppm.

Example 21

30 N-(l-Carbamoyl-1-oxo-3-phenylpropan-2-yl)-2-(6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinolin-2-yl)pyridine-3-carboxamide
lH-NMR (Dg-DMSO): & = 2.7(2H), 2.8(1H), 3.2(2H), 3.4(1H), 3.7(6H),
4.2(1H), 5.3(1H9 [sic), 6.7(1H), 6.95(1H), 7.1-7.5 (6&H) [sic],
7.9(1H), 8.1(1H), 8.4(1H), 9.0(1H) ppm.

35
Example 22

N-(1-Carbamoyl-l-oxo-3-phenylpropan-2-yl)-2-(3-phenylpyrrolidin-
l-yl)pyridine-3-carboxamide

40 H-NMR (CF3COOD): 3 = 2.0-2.7(2H), 2.95(1H), 3.3-4.0(6H), 5.9(1H),
6.9(1H), 7.0-7.5(10H) and 7.9(1H) ppm.

45




26 1.2 g (2.5¢¢8Bl/hg9kst he i nternmedi ate conpound 7a were oxidi zed
anal ogously to procedure Id. 1.05 g (88% of the product were obtained. 5

M. ne = 472 (M+). Exanple 8
(S)-N-(I-Carbanoyl -1 -oxo- 3-phenyl propan-2-yl)-4-nethyl-i-(2- 10
napht hal enenet hyl )i m dazol e- 5- car boxanm de a) Et hyl
4-met hyl -1 - (2- napht hal enenet yll) i m dazol §- 5 boxyL?te 412 g‘£27.2 nmol )
of etheyl (sic] 4-methylimdpz¢l e- 25 ﬁ:gzﬁboxy atel 3.8 & (27%. 2 nmmol)
of potassi um carbonate and 6} 0|[lacuna] ([27- 7% mmmo|) of
2- br ononet hyl napht hal ene werp heated at 200[ferr] g f 1 h}{in{100 M of
di met hyl formam de. The entirp fn xtuge wag then popred ontd warer gnd
extracted with ethyl acetate he ofgani d phase was Aried|and condentrated
30 in vacuo. The residue s then purli fi\ed by| chxomat ¢graphy qn silica
gel (eluent: ethyl acetate).|4]8 g (60% |of e pfodust re taijned. b)
4- Met hyl - 1- (2- napht hal enenet hyll) i m dazol 4- 5- @ar bokyl i$ acijd 38 4.4 g (15.6
mmol ) of the internedi ate coppdund 8a werle dPssollied in 50 m of
tetrahydrofuran, treated witJg 100 ml of 3IM sodiun) hydroxi ¢dle sol utifon and
the entire mxture was then yefluxed for |6h. The prganic $ol vent Jas then
renmoved in 40 vacuo and f he¢ aqueous rlesi due was neutr@lized wijth acetic
acid. The precipitate fornedf was filteredq off with suctioh. 3.5 g|(85% of
t he product were obtained. = a > &
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c) i(S)-N-(l-SaggﬂgF?gsl-hydroxy-3-pheny|propan-2-y|)-4-nethy|-|- 45
y

(2- napht hal enenet

I m dazol e-5-car boxam de

0050/ 48964 27 1 g (3.8

mol ) of the internediate conpound 8b and and [sic] 1.2 g (3.8 mmol) of
(2S), (3RS) - 3-am no- 2- hydr oxy- 3-phenylb éyranide trifluoroacetate were

react ed anal ogously to

obtained. 5 d

(S) - N- (I - Car bER

napht hal enene
i ntermedi ate
0.33 g (56%

(S)-N-(1-Car bpm
napht hyl met hy} )i

2-met hyl -i-(2
et hyl 2-nethy
2- br ononet hyl
5.7 g (6599 o

rocedure 1c. 0.7 g (42% of the product was
yl -1 - oxd- 3- pheny propan-i-yl)-4- thyl-i-{2-
hyl ) -1 m dgzol e-5-chrboxam de 0.6 g {(1.4 mmol]) of theg
ofpound 89 was oxi fi zed 10 analjogougly §o procedure 1d.
f |t hegpr odquct was pbtained| MS&F m g = 40 (MW). 15 Exanple 9
byl - &- oxd- 3- Pheny| prodpan- -yl B-2-net B -i - (2- =
m ddzol g- 5- car bokam de 20 0 80 a)| Et hyl
nxfhthyl)n%thylinidazole-4~carboxy|ate 4.6 (29.8 Mol ) of
i i dazol e-|4-carboxyl ate and 6.6 g ([29.8 mml) of
bht haleng were 3 reagted anallogously 4o procedure 8a.
he
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product were J = D)
2-N@thy|-i-(éﬁﬁggﬁ@ﬁgp)nethylinidazole-4-carboxy|ic acid 40 5.5 g (18.7
nmmol ) of the internediate conpound 9a were hydrol yzed anal ogously to
procedure 8b. 3.2 g (65% of the product_were obtained. c)

(S)-N-(I-Carbanoyl - 1- hydr oxy- 3- phenyl pr ban-z-yl -2-nethyl -i- 45
(2-naphthy|n?$ yl) 1 m dakol e- 5- c4r boxam de 28 L g (3.8 |mvl) of| the
i nt er nedi at e |&dmpound 9p and and [sic] 142 g (3.8 mol) df
(29), (3R 'S) - 3- @mi no- 2- hydr oxy- E-phenylbptyranide trifludroacetate were
reacted anal qgously to procedurd 1c. 0.6p g (39% of the jproduct mwas
obtai ned. d) |[(9 -N-(I-Carbagoyl -|1- oxp- 3-phenyl pr ppan- 2-yl|) - 2-gret hyl -i - ( 2-
napht hyl met hyl ) m dazol ¢- 5-8ar bgxangde Of 6 g5 (1. 4 m®Bl) df t IFe inFernediate
product 9c was [oxi di zed|10 © gnal &gous]y to procedure 1Id. & 42 g (71% of
t he product WJas| obtainedgl. MS: nijle = 440 (M+). 15|Exanpl e |10
(S)-N-(I-Carhanpyl -1 - oxp- 3- phenyl propan-R-yl ) -1-(2-napht Ryl -
met hyl )i m dajolle-2-carboxanide 40 30 a) | Bufyl
1-(2-naphthyltpbthylinijazole-z-carboxylate 5.0 ? (29.7 nnol ) of putyl
i m dazol e- 2- qarpoxyl ate{and 6.6 |g
5 5 5 5 g 5
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brocedure ba. 0859/ BETEEG,

1- (2- Napht hyl ) met hyl i m dazol e- 2-carboxylic acid 40

t hyl napht hal ene were reacted 35

of the product were obtained. b)

anal ogously to

2 g (20.1 mmol) of

the internedi ate conpound | Ca were hydrql yzed anal ogously to procedure 8b.

4.2 g (83% of the product were obtai neds

c)

(S)-N-(1-Cardanpyl -1-hydroxy-3-p enVTproPan-Z-yI)-I-@f- 4b //
napht hyl met hy¥ | mi dazol - 2- car bojxani de 29 1.1 (g g%ﬁg nhro| f qhe
i nternedi ate jcoppound | b and and [sic] 1.3 g (4.[4 ) pf
(29), (3R, S) - 3- ajni no- 2- hyfdr oxy- 3} phenyl blit yram dg trA fl uofo etat wer e
react ed analﬁgously to grocgeure; 1c. 1.3|g (£0% Jof \t he pfoauct were
obtained. 5 d) m Z i Z
(S)-N-(I-Carganpyl - 1- oxQq- 3- pheny propan-ﬂ-ylg-l-(z- apht hyl -
met hyl ) i m dazol p-2-carbgxanm de 40 g (2.3 mml) df t i nfermedi ate
conpound | Cc (wefe 10 j oxidizep anal ogpusly to [pro@durp | & 0.T3 g (74%
of the produ s obtailned. MS:.lme = 4926 (M), [15 Exanple ¥l
(S) - 1-Benzyl -|N- [ | - car barjoyl - 1- oxp- 3- phenyl pr opan-{2-yl ) -i nj dazol e-
2- car boxam de ‘YZP
o iz

K= o] (@ ($) fel

& &) 2 = &

o] i o Dy o]
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30 a) Butyl 1%‘?%(8; é ] dazol e-2-carboxylate 5.4 g (32.1 mml) of butyl
i m dazol e-2-c ale were reacted with 4.1 g (32.1 mol) of benzyl
chl ori de anal ogously 35 to procedure 8a. 7.3 g (78% of the product
wer e obtained. b) 1-Benzylim dazol e-2-carboxylic acid 7 g (27.1 nmol) of
the internediate conpound Ila were 40 39 hydr ol yzed usi ng sodi um hydr oxi de

sol uti on analje Pusl y to|pr r b. K 68%| of the joroduct pere
obt ai ned. «c¢) “?S) -1 -Ben} yI ar bEm)JI - lh/yd;%OX) - 3- pheny] propan-R-yl) -
i m dazol e- 2- dar poxam de}4 z 30 1. . |} of the fnternmed|ate
conmpound |ib |and and [sic d ( 1 rrrrol) of
(29), (3R S) - 3- am no- 2- hydro -ph nyl butyxam dg¢ triflu roaq@tatb wer e
react ed anal dgopsly to proc dure 1¢. 1.1{ g (58% [of &he prod&t wer e
obtained. 5 d) |(9S-I- Be=nzy I -oar barrbyl 1- ox@- 3- pheny| pr apan-pR-yl) -
i m dazol e- 2- dar poxam de .3 | )] of Mhe ilnternmedijate conppund lic
were [sic] 1d oxi dlled aI ogougy tp pr®cedyre 1d. 0.79 g (8P% of the
product was qbthined 376 (MH) ¢ 1P Exanple 12
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(S)-N-(I - Car

napht hyl met hyl' ) m dazol e- 5- car boxam de 20 a)

0- 3- phenyl propan-2-yl )-1-(2-

Et hyl

1- (2- napht hyl net hyl )i mi dazol e-5-carboxylate 30 2.4 g (17.1 mmol) of butyl

i m dazol e-5-carboxyl ate were reacted mﬁ%

4.1 g (32.1 muol) of benzyl

chl oride anal ogously to procedure 8a. 7.°3 g (78% of the product were
obt ai ned. 35 -1(2- Ngpht hyl meft hyl )i m ¢lazol e- 5-jcar boxyl{c [sic]{acid 3 ¢
(10.7 mmol) he i ntenmedi at e conpound{12a werd hydrol yged usi ng sodi um
hydr oxi de solfut{on anal ggously tp procedure 8b. {.9 g (73p9 of the product
wer e obtained. #0 c)
(S)-N-(I-Carbanpyl - 1- hydr oxyg 3- phenyl propan-2-yl )|- 1- ( 2- o)
napht hyl net hyjl ) | mi ¢&zol g- 5- ar boxam™le 45 731 3.0 & (4.0 m®@®l) ¢f the
i ntermedi at e |cofrpound 12b aRd 1.2 g (4. 0] mo?P) of O
(2S), (3R, S) - 3 afn no- 2- hydr oxy- 3-] phenyl byit yrami dg trifl uofoacetat ¢ were
reacted anal ggobsly to Frocedurq lc. 0.8% g (51%| of the product Was
obtained. 5 d)
(S)-N—(I-Cang?oyl-1-oxc-3-phenylpropan-2-y|)-1-(2-naphthy|-
met hyl )i m dazol g-5-carbgdxam de 0 8 g (1.9 nmmol) qf the infernediate
conpound 12c |wap
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10: oxidi z
was obt ai ned.

pyr.i di ne- 3- car boxam de 30 a)

nol ) of ethy
2- vi nyl napht h
pal I adi un(11)

150 M of din

entire m xtur
extracted wt
dried and con
treated with

preci pitated

obt ai ned.

2- (2- Napht hyl

ed

sly to procedure 1d. 0.41 g (52% of the product

0%392}3398”426 (M#) .

15 Exanple 13 25
(S)-2-(2-Napht hyl ) et hen- 1-yl ) -N-( 3- phenyl propan-1-al -2-yl) -

Et hyl

2- (2- napht hyl et hen- 1-yl ) pyri di ne- 3- car bddd/l ate hydrochl oride 10 g (43.5
< 4- bronopyf | di ne-3{car boxyljate, 35 8.7 ¢ (56.5 nnol ) of
¥ dne, 15 (0.11 #ol) of tlriethylaline, 0.36 g of
agetate and 0.96 g|of tri-g-tolyl phpsphi ne Jyere disgol ved in
pt Hyl formanj de. A flirther 1 |m of wafer was §hen adddd and the
e Was refluxed $or h. The jentige m xtug'e 4( wag then
h dtherm The ormani ¢ phase vas #dit|onggly yash&d wifth water
certrated i ph vaeguo. | The resilduewas fi ssol ved in acetlone and
hydr ogen chj oride, dissolved in dioxpne. The|product [was then-
py {addi tion|l of etheq. 8.7 g{(67% of|the product 45 wer e
0030/.48964 B2 b)
e&ken-l-yl)pyridine-3-carboxy|ic aci g
& G 5 5 3 5
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8.5 g (28 mMmMias@ dé%‘@sl nt er medi ate product 13a were dissolved in 70 m of
tetrahydrofuran an eated with 140 m 5 of 2M sodi um hydr oxi de
solution. The entire mxture was refluxed for 8 h. The batch was then
poured onto ice water and neutralized w,th acetic acid. The slowy
crystallizing _product was filtered off Wth suction and dried. 5.6 g (73%
of the producl vere obtgi ned. 10| c)
(S)-2-(2-Nap rJ?1,/I ) et hen-1-yl - N- (B- phenyl pr opan- 1-|ol -
yl ) pyri di ne- -cprboxam de 2 g (7} 3 nmmol ) jof the ilnternmedipte 13b and 1.1 g
(7.3 nmmol) 1 of (29), (3R S)} 3-am no{2- hydr oqy- 3- phenly! but yr afyi de
trifluoroacetjat g wefe rgact @l anpl ogously togprodedur® 1cf 2.4 g (71% of
t he product re obfai ng = g g g
(S)-2-(2- Napht hyl ) eéhen- 3- phenyl proBan- 3-al £2- 2p ©
yl ) pyri di ne- 3 car boxam g g (4.7 mmol) of thg internefdi ate cofpound 13c
wer e oxi di zed ahal ogousl procedure 1¢. 0.56 g (30% of the product was
obt ai ned. 25 me = 406 (M) | Exanplel14 20
(S)-N(3- Phejg%gropan-l dal -2-yl )} 2-(4-pytidyl)ethen-1-yl )t
pyri di ne- 3-carbpxam de [[sic] 40 ja) Ethyl
2- (4-pyridi ng) et hen-1-ylipyri di ne} 3-car boxylate (gic] 11.5 g (49.9{mvl) of
et hyl 2-bromgpyfi dige- 3-{car boxyl E\t e and
&
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6.8 g (64.9
procedure 13
b)

ZW?%%?Z

the internedi ate 14a were dissolved in 5

9% of the product were obtained.
2-(4-Pyridyl)ethen-1-yl pyridi ne-3-carboxylic acid 7.0 g

vi nyl pyridi ne were reacted anal ogously 45

to

0050148964 33

(27.5

nmol ) of

n1 of tetrahydrofuran and treated

with 100 ml o M sodlun15 hydr oxi de*%0l ution. The entire m xture was
refl uxed for 2&r org ni c |soljvent wag then repoved i njvacuo and the
aqueous phase|oht |ne9 s~agt di fieg, wi't | acetic pcid. The¢ aqueoud phase
was concentr at eg resi duejwag purilfi ed by phromat ography (4l uent:
et hyl acet at ef ngt oI/ace ic ac{d{(= 10 50/50f1)d [si¢). 5.5 % (89% of
t he product were o taingd. k) o)
(S) - N-(3-Phenyl propan- 1| -jol {2-yl') {2-/4-pyr|i dyB) et hen- = =
yl pyri di ne- 3- fannboxam dg 1 . (6.6 mol ) pf the internedi gte 14b
and 1.0 g (6.p ol X of (8)22 anml noz3- phgnyl propanol werejreacted
anal ogously tp procegdur € ¢S 1.7 g 872% |of the pfoduct were obtailned. d)
(S) - N- ( 3- Pheny nrnp&n-l- al-2-yl)4+2-(4-pynidyl)ethen-1- 20
yIpyridine-B-QQLboxanide 1.5 g (#.2 mmol ) of the |internedjate conpound 1l4c
wer e oxi di zed| apal ogouslly to profedure 14d. 0.71 ¢l (48% of the product was
obtained. 25 M5 mle = 357 (Mt).
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The foll ow ngg

procedures:

ggs were prepared anal ogously to the above exanpl es and

30 Exanple 15

(S)- N (3-Phenyl propan-1I -al -2-yl)-2-(4-pyridyl)quinoline-4- carboxam de 35

1H-NVR (d6-DMSO) : 6 = 3.0(1H), 3.4(1H), ,4.8(1H), 7.25 (11), 7.7(2H),
7.9(2H), 8.1(AHA [sic) 8 25(1H), 8 7(1H)y 9.0 ( [sic] 9 5(11H) and
9.8(1H) ppm |Bxpnple 16)40
(S)- N (3-Phenyl propan-| aI-2-y|)-2-(2-py‘idy|)quinoIine-4-[%égﬁoxanide
1H-NVR (D6-DNBQ: 6 = 2J9(1H), 3 3(1H9 [pic], 4.8(1H), 7.R- (11H) [sic],
8.5(1H), 8.6(11H), 8.8(1k), 9.4(3H) and 4p 9.0(1Hy ppm 3 Exawele 17
N- (I - Car banmoyfl -| - ox8- 3- phengl pr dpan-2-yl | - 2- 2-p*ridy|)q4in | i ne-
4- carboxani dd 5| Ms:&n e|= 484 (N#) . TExanpl e 38
N- (| - Car barmoy|l - | - 0X3- 3- phen¥!I pr dpan- 2-yI -2-?E—2-(4-pyridy| - 10
et hen- 1-yl ) pyfri fi ne- 3- cqr boxani de 1H NVR| (CF3COOD): 6 = 3 1(%H), B.7(1H)
6.1(1H), 7.17.5 (5H), g
O
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ol i ne-4-carboxam de M5: me = 424 (M).

H) , 8.1-
- Car banoy

gicl, 8.6(
phenylpro

Bo307489

0XO0-

15

1H),
pan-2-yl) -

Car banmoyl -1 - oxo- 3- phenyl pr opan- 2-yl

i nolin-2

-2-(1,2,3,4-tetrahydro-

9. O(ZFD and 9.1(1H) ppm Exanple 19 15

2-(2-pyridyl)-
20 Exanple 20

-yl ) pyridine-3-carboxamide (sicl 1H NVR (DG6- DVRQO) - =

3. %ﬁz , 3.3(1H ~3( 1), .3(11H),|6.8(1H), 7.0-7.5

(|12H) and| 9| o( YH) |ppm ~Exampl e 21 B0

-I-o 3- 3- henyl propan-2-yl }}- 27(6, 7-{di met hoxy-
nydr o soquinol i n-2-yl)pyri dilne; 3- carfpoxam de{ 1H NVR (|D6- DMSO) :
D. $(1N), 3.2(2Hy, 3}4(N\H, 3.706H, ¥.2@H, |5. 3€1H9 |[sic],
1K), /7. 1- .5(§&m [sfc], 1.9 1H), .u H), [8. 481H) | 9. 0( 1H)
e|22 © ©
- || - ox®- 3- phenyl pr opan-2-yl )|- 2-&% 3- phienyl pyrr ¢l i di n-
L 3{carBoxan de 40 1H NMR ( CH3 ). b = 2.0-2.7(2H), |2. 95(1H),
;((1'“—')’ Q('ll—l), 0O- l-:( nH\ and '79(1!_!)
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Exanpl e 86 2- (Oéb hoxypyrim d| n- 1-yl ) oxy- N- ( 3- phenyl propan-I -al -2-yl) -
g?v%%gﬁ%

5 quinoline-4 de MS: nmfe = 458 (Mt) Exanple 87 10

N- ( 3- Phenyl propan-1-al -2-yl)-2-(2- pyridyl)oxy-8-trif|uoronet hy-
qui.noline-4-carboxam' de [sic] 1IHNWR (D6-DVBO): [err] = 3.0(1H), 3.4(1H),
4.9(1H), 7.3-8.9 (13 H): 9.5(1H) and 9. 941 H) ppm 15 Exanple 88

N- ( 3- Phenyl pr(%an-l -al -2t yl)-2-(papht ho[ c] pyri m di on-3-yl)-5- nicotinam de
1H NWR (CF3COD)|: , = 3.{1-3.4(2H], 4.8(1H), 6.7(1H), 20 7.1-8.3(12 H,
8.7(1H) and 8{9(j1H) ppm{ Exanpl e{89
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N- ( 3- Chl or opHI8QA48964anvy| - 6- met hyl - N- ( 3- phenyl propan- 1-al -2- 25
yl)-pyri di ne- 3-carboxam de 1HNWR (CF3COOD): b = 2.0-2.7(2H), 2.95(11),
3.3-4.0(6H), 5.9(1 H, 6.9(1H), 7.0-7.5(10H and 7.9(1H ppm 30 35 40 45
M 40040 49 Novel heterocyclically sutsstituted am des, their preparation
and use 5 W claim 1. An am de of the general forrmula | 15 and its
tautoneric aqgcisgnqggc fornms, possible enantioneric and di astereoneric
forms, as welT**1€-Bossi bl e physi ol ogically tolerable salts, in which the
vari abl es have the follow ng 20 neani ngs: Rl can be phenyl, naphthyl,
qui nol yl , pyra-ciyl, 6-pimethicaty by imidd ay L -y Koy -Np(3iRIGRY LPr ¢RANG A 78 y4-¥1) -
t hi azol e, gsiquEZYline-sb@arbokamhidequi nazyl [sic], quinoxalyl, thienyl, 25
benzot hi enyl ,ydienzef trggaylu+§ uranyl, and indolyl, where the rings can be
additionally substituted by up to 3 radicals R5, R2 is chlorine, bronm ne,
fluorine, Cl-CB-aIkyg Cl1- C6- al kenyl

Example’ 87

10 N-(3-Phenylpropan-l-al-2-yl)-2-(2-pyridyl)oxy-8-trifluoromethy-
quinoline-4-carboxamide [sic]
1§-NMR (Dg-DMSO): & = 3.0(1H), 3.4(1H), 4.9(1H), 7.3-8.9 (13 H),
9.5(1H) and 9.9(1H) ppm.
15 Example 88
N- (3-Phenylpropan-l-al-2-yl)-2-(naphtho[c]pyrimidion-3-yl)-5-
nicotinamide
1H-NMR (CF3COOD): & = 3.1-3.4(2H), 4.8(1H), 6.7(1H),
20 7.1-8.3(12 H), 8.7(1H) and 8.9(1H) ppm.
Example 89
N—(3-Chloropheny1)carbamoyl-G—methyl—N—(3-phenylpropan-1—al-2—
25 yl)-pyridine-3-carboxamide

1H-NMR (CF3COOD): & = 2.0-2.7(2H), 2.95(1H), 3.3-4.0(6H),
5.9(1 H), 6.9(1H), 7.0-7.5(10H) and 7.9(1H) ppm.

30
35
40
45
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d - Co6- al kynylo, 5&/- 88-6§I kyl phenyl , C -C6-al kenyl phenyl —36

Cl- C6- al kynyl phenyl ,- phenyl, NHCO C - C4-al kyl, NHSOQ2- ,
- NHCOphenyl [sic], -NHCO naphthyl, NO2, -0 d-C4-alkyl mmgtm%’ ,Iliue
aromatic rings can additionally carry &% or two radica M ¥

radicals R2 together can also be a chain -CH=CH CH=CH and thus forma 35

fused benzo 1jggy WIGRALOLs 1419 PibeCANDE SURRL]t UL Dt eBRPaFARAARS |5

- -C6-al kyl, S anc nbranc ., and can additionally
carry an S-CMS8®radical or a phenyl, 40 cycl ohexyl, cycl oheptyl,

cycl opentyl, indolyl, pyridyl or naphthyl ring which for its part is
substituted e byafmi c] at nost two radicals R5, where R5 is hydrogen,

Cl -C4-al kyl, which is branched or unbranched, -O Cl-C4-alkyl, OH d, F,

Br, |, CF3, I\pz, ; ) fC%(, e(ﬁggglf%uql kyl, 45 - NHCO- d - C4- al kyl
- NHCO- phenyl , -Nﬁgg?léa-\l&-a y?, 2 0050/ 48a%4 [err] 10 15 and in the case
of CH=CH doubl e bonds can be either the E or the Z form and Rl-X

together are also 20 25 Y is an unsaturathd het erocyclic ring such as

pyri di ne, 10 (R,
~, LA
H o

RI_x
15

and its tautomeric and isomeric forms, possible enantiomeric and
diastereomeric forms, as well as possible physiologically
tolerable salts, in which the variables have the following

20 meanings:

R! can be phenyl, naphthyl, quinolyl, pyridyl, pyrimidyl,
pyrazyl [sic], pyridazyl, imidazolyl, thiazole, quinazyl,
isoquinolyl, quinazyl [sic], quinoxalyl, thienyl,

25 benzothienyl, benzofuranyl, furanyl, and indolyl, where the
rings can be additionally substituted by up to 3 radicals R3,

RZ is chlorine, bromine, fluorine, C;-Cg-alkyl, C;-Ce-alkenyl,
C;-Cg-alkynyl, Ci-Cg-alkylphenyl, C;-Cg-alkenylphenyl,

30 C;-Cg¢-alkynylphenyl, phenyl, NHCO-C;-C4-alkyl,
NHSO,-C;-C4-alkyl, -NHCOphenyl [sic], -NHCO-naphthyl, NO;,
-0-C1-C4-alkyl and NH,, where the aromatic rings can
additionally carry one or two radicals RS and two radicals R?
together can also be a chain -CH=CH-CH=CH- and thus form a

35 fused benzo ring, which for its part can be substituted by
one R> and

R3 'is -C;-Cg-alkyl, which is branched or unbranched, and which
can additionally carry an S-CH3 radical or a phenyl,

40 cyclohexyl, cycloheptyl, cyclopentyl, indolyl, pyridyl or
naphthyl ring which for its part is substituted by by [sic]
at most two radicals R5, where R3 is hydrogen, C;-Cy-alkyl,
which is branched or unbranched, -0~C;-Cyz-alkyl, OH, Cl, F,
Br, I, CF3, NO,, NH;, CN, COOH, COO-C;-Cyq-alkyl,

45 ~-NHCO-C;-Cg-alkyl, -NHCO-phenyl, -NHSO,-C;-Cs-alkyl,



pyri m di ne, W%Gﬁ m dazol e and thiazol e and COCR6 and
COZ, in which Zis NR7/R8, and is 30 35 R6 ISh@MMi il ﬂ'r whi ch
is linear or branched, and which can be substitut ng whi ch
itself can additionally be substituted 8y one or two radicals R9 and 40 R7

I s hydrogen, h | clgd Sc ﬂﬁf‘ﬁﬂl andecymyrgacizes, arpnd R8 IS

hydr ogen, Cl1- 06 aI §{>¥Aﬂ\g§n% IS 6raﬁf:cﬁed or ungranc ed which can
additionally be SG tq}{ ed by a phenyl ring which 45 can additionally
carry a radical R9, and by 0050/ 48964 and 15 [err]

RLO is hydrogden, i€lacdsond ikyi(CHuhi-eh-{EHA)ireziCHa)obr afERDe-SaktE3¥mrch can be
substitut eds by a [gieny|- (dHyo+a0-COH} k5@l F (T ooSRb-{ LB} y-WEClabst¢tCut-ed
by one or two radJC@abﬁ—dﬁﬂ, a@dH;)Q,-Eﬁ.'L(cpg)Qyﬂr.qgap)m-@iieﬁi@(caizw# which is

| inear or branche a{}&/ {}%2%” be-<§ﬁg§t bt i) & PRBYEo Sergahi ch

Itself can addltlo radicals R9, and n
I's a nunber O, 1'd 2)’“ I'nd Be %'ceer?])%fiy o‘# one anot her is a nuneral

0, 1, 2, 3 or 4. 2. An an1de of the formula | as clained in claim1, where
10 )
15 and in the case of CH=CH double bonds can be either the E or the
%z form and

R1-x together are also
20 .
()n (RS) QO
Lowe OQCL e
and
Ao o
H H
25

Y is an unsaturated heterocyclic ring such as pyridine,
pyrimidine, pyrazine, imidazole and thiazole and

R4 is hydrogen, COORS and CO-Z, in which Z is NR’R®, and is

30
—N N~—R'0 —N RO\ ;
\ / H H
35

Ré6 is hydrogen, Ci-Cg-alkyl, which is linear or branched, and
which can be substituted by a phenyl ring which itself can
additionally be substituted by one or two radicals R’, and

40 R7 is hydrogen, C;-Cg-alkyl, which is branched and unbranched,
and

R® is hydrogen, C;-Cg-alkyl, which is branched or unbranched
which can additionally be substituted by a phenyl ring which
45 can additionally carry a radical R%, and by



30 R3 is beopgbs/4a€b@eH2CH2CH3, CH2CH2CH2CH2CH3 and Y  is pyridine and—R4

Is CONR7NR8 and 35 R7 is hydrogen R8 is CH2CH2, CH2CH2 § ﬂ

and 40 RO is hydrogen and n is 0 and 1 and all remainin Imnwm!,
the sane neanings as in claiml. 45 3. gAn anmi de of the forrru’lacl as el

in claiml, where 52 R3 _is benzyl, 2CH2CH2CH3,  GH2CH2CH2CGH2CH3 and Y

is pyridine and 5 R4 is J:Lxélr_o\ge_r]a,oand R9 RshydLg@n Is 0 and 1 and 10

all remaining variabl es have/t he sane ings ‘asN®/claim1l. 4. An anide

of the fornula | as clainmed in claiml1l, where 15 R3 is benzyl,
CH2CH2CH2CH3, CH2CH2CH2CH2CH3 a}ad-\Y is imdazole and thi adble and R4 is
CO-NR7NR8 and 20 R7 is hydrogen o N—Ro - (CH)—N

RU

and

10 R can be hydrogen, C;-C4-alkyl, which is branched or unbranched,
-0-C;-C4-alkyl, OH, Cl, F, Br, I, CF3, NO, NH;, CN, COOH,
CO0-C1-C4-alkyl, -NHCO-C3-Cg4-alkyl, -NHCO-phenyl,
-NHS0,-C;-C4-alkyl, -NHSO;-phenyl, -S02-C1-C4~alkyl and
-S03-phenyl

15

R10 is hydrogen, C;-C¢-alkyl, which is linear or branched, and
which can be substituted by a phenyl ring which itself can
additionally be substituted by one or two radicals R’, and

20 R!! is hydrogen, C;-Cg-alkyl, which is linear or branched, and
which can be substituted by a phenyl ring which itself can
additionally be substituted by one or two radicals R, and

n is a number 0, 1 or 2, and
25
m,o independently of one another is a numeral 0, 1, 2, 3 or 4.
2. An amide of the formula I as claimed in claim 1, where
30 R3 is benzyl, CH,CH,CH,CH3, CH,CH,CH,CHCH3 and
Y is pyridine and
R¢ is CO-NR7NR® and
35
R7 is hydrogen
R® is CH,CH,, CH;CH,CH,, CH,CH,CH,CH, and
40 R? is hydrogen and
n is 0 and 1 and
all remaining variables have the same meanings as in claim 1.

45
3. An amide of the formula I as claimed in claim 1, where



R8 is CH2CHDO5OHA288BEH2, CH2CH2CH2CH2 and 25 R9 is hydr og‘err—aﬁekn\*LS\
and 1 and all renmining variables have the sane neani ngs as

5. An anmide of the fornula | as claimed in claim1, where [pﬂ%ﬂ@"l’”lm
CH2- pyri di ne, CH2CH2CH2CH3, CH2CH2CH2CHCH3 and 35 Y is im aZO

thiazol e and 24 .i_s g an On is 0 and 1 and

all remaini ngIBvarl aB?Xésyﬁfa\%gz@ﬁgH@ﬁé ?r%r&%‘?%‘g%%gc i (r%mél aiml. 45 6. The

use of amides of the formula | as claimed in claim[sic] 1-5 for the

treat nent of ¥i sdgspgridinesgnd  The use of amides of the formula | as
claimed in claim[sic] 1-5 as inhibitors of cysteine proteases. 8. The use

as cl ai ned grpﬁclqgnhﬁdgggénnah@itors of cysteine 5 pr ot eases such as
cal pains and cathepsins, in particular calpains | and Il and cathepsins B
and L. 9. Th&tuse o] nldes of the formula | as clainmed in claim|[sic] 1-5
for the proddtti o g T8 pharnmaceuticals for the 10 treat nent of

di seases in which increased cal pain activity occurs.
n is 0 and 1 and

10
all remaining variables have the same meanings as in claim 1.
4. An amide of the formula I as claimed in claim 1, where
15 R3 is benzyl, CH,CH»CH,CH;, CH;CH,CH,CH,CH; and
Y is imidazole and thiazole and
R4 is CO-NR7NR® and
20
R7 is hydrogen
R8 is CH,CH,, CH,CH,CH;, CH,CH;CH2CH, and
25 R? is hydrogen and
n is 0 and 1 and
all remaining variables have the same meanings as in claim 1.
30
5. An amide of the formula I as claimed in claim 1, where
R3 is benzyl, CHp-pyridine, CH,CH,CH,CH3, CH;CH,CH,CH,CH3 and
35 Y is imidazole and thiazole and
R4 is hydrogen and
R? is hydrogen and
40
n is 0 and 1 and

all remaining variables have the same meanings as in claim 1.

45 6. The use of amides of the formula I as claimed in claim [sic]
1-5 for the treatment of diseases.



10. The use ®0581i489640f the fornmula | as clainmed j laim[sicl] 1-5 for
t he production of pharmaceuticals for the treat 'I ﬁ{!lr ' " l’
neur odegener ati ve di seases and neuronal damage. ’ A ' ainmed in

claim9 for the treatnent of those neurgglegenerative di seases and that
neuronal damage wheChed e aN9ALs B LRENEMIA! AT 10RO RANER! hades. 20
12. The use as clahme llfgli .aim1l fortt e treafment of cerebral stroke and
crani ocerebral tragni® %1' QEUSE ST HITEGCrR M ET I m 10 for the treat ment
of 25 Al zhei nmer' s di sease and Huntington's di sease. 14. The use as
claimed in cl&i mThe fise asheleimed menclaim cpiasepBlyibitprsTae qusdednet he
conpounds of the proteases Isuah &4 aalpdinhs aldicarBepsins,[ $hodark-ibular t he
production of phanipgesd iccahd Bhthdd eath@sdinaf sdaiar to the heart after
Cﬁl‘d:(ag |sche][ri as, reperfusion danmage after vascul ar occl usi on, danmage to
t he kidneys after renal ischen as, el etal .muscul ar. danage scul ar
dyst rophi es, dandgg YRS c"rfstag‘ég%st §%3§et gmﬁ?u&lai P2t 184"8 ng’hecq%%ﬁ [glcs]m)ot h
nuscl e cells, corloRaf9r VidoBBadvsticsr 8br bi1GlaPBRPRRGRULLSRLS s tBF t he eyes
and restent®i s oftrehemdmtood diéssades ahtehicingingpéassd calpaimistagetnf t he
am des of the forgeghasl as clained in claim40 [sic] 1-5 for the
E;Od$ﬁt I on of f phar maceuticals for treating tunors and netastasis thereof.

) e use t am des. of . rul | al . nsclai .siel: 15
for the produdi %ﬁ‘eo%’s%h%fr anibde i%éltggf g‘#“t“ﬁ%a?i%%lh@d LIl F%lrf]m ch
i ncreased inter| daRi A4 1he, Bredywiign of pharmaceuticals for the treatmen

15 of neurodegenerative diseases and neuronal damage.

11. The use as claimed in claim 9 for the treatment of those
neurodegenerative diseases and that neuronal damage which is
caused by ischemia, trauma or mass hemorrhages.

20

12. The use as claimed in claim 10 for the treatment of cerebral

stroke and craniocerebral trauma.

13, The use as claimed in claim 10 for the treatment of
25 Alzheimer’s disease and Huntington'’s disease.

14. The use as claimed in claim 10 for the treatment of epilepsy.

15. The use of the compounds of the formula I as claimed in claim

30 [sic] 1-5 for the production of pharmaceuticals and treatment
of damage to the heart after cardiac ischemias, reperfusion
damage after vascular occlusion, damage to the kidneys after
renal ischemias, skeletal muscular damage, muscular
dystrophies, damage which results due to proliferation of the

35 smooth muscle cells, coronary vasospasm, cerebral vasospasm,
cataracts of the eyes and restenosis of the blood vessels
after angioplasty.

16. The use of the amides of the formula I as claimed in claim
40 [sic] 1-5 for the production of pharmaceuticals for treating
tumors and metastasis thereof.

17. The use of the amides of the formula I as claimed in claim
[sic] 1-5 for the production of pharmaceuticals for treating
45 diseases in which increased interleukin-1 levels occur.




0050/ 48964 56056/48b64use of the am des as clained in claim|[sic] 1-5 for
treating i nmunol ogi cal di seases such as infl amra lmmmm m,lg‘m

di sorders. 5 19. A pharnaceutical preparation fo mn and

i ntraperitoneal use, corrpri sing per ingjvidual doé‘e i " addi i oA to the

cust onary ph utlcal Ll aries 5:? t, E C e,a | as

claimed in c? %l c Fi(fmfgeﬁoasz§ 63‘3‘?, lzf’oc}( % 1151%'] a8 £
treatlng 1mmunologlca1 diseases such as inflammations and
rheumatic disorders.

5 19. A pharmaceutical preparation for oral, parenteral and
intraperitoneal use, comprising per individual dose, in
addition to the customary pharmaceutical auxiliaries, at
least of [sic] one amide I as claimed in claim [sic] 1-5.
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Novel heterocyclically substituted amides, their preparation and
use

Abstract

Amides of the general formula I

®),

~ )LNJ\V'R“

RI-%

and their tautomeric and isomeric forms, possible enantiomeric
and diastereomeric forms, as well as possible physiologically
tolerable salts, in which the variables have the meanings stated
in the description, their preparation and use as calpain
inhibitors.




