0050/ 48966 Novel substituted am des, their preparation and use

The present invention relates to novel am des which are i nhi bitors of
enzynes, espeboabl/48Opst ei ne proteases 5 such as cal pain (= <calcium
dependant cysteine proteases) and its isoenzynes and cathepsins,
for exanple B and L. Cal pains are intracellul ar prot eol ytic
enzynmes from Newel0supstdputed aw@tea.néhﬁm arsparafiemand fwimd in nany
cells. Cal pains are activated by an increase in the cal cium
concentration, a distinction being nmade between calpain | _qr

[err]-cal pain; hﬁhﬂﬂ?ﬁ@%&qwté'&%yr%@‘??s P apovel E‘E‘l‘t Efit WQ&F@n?r&‘
cal ci um i ons, lﬁmlqbqq;loml Nokl Qﬁz??n edb é‘@é@j_aﬂlybl@mué&lrﬂ:t prdtehss

m nol ar concentr tions f m i on i Qchem
1990, 522( §pchg112852) C%ﬁ??h’ér c 'rpalc‘rt'=l %ﬂ?@%ow % BESh

post ul at ed t oprioeaSesyki aaid alits Bi bdoerliemes an&ioppatﬁepbé.ns 19%or

376(9), 523- 9) a%\ole Itd §, suspect ed that cal pains play an inportant part
in vari ouS ysi ofaogl cal processes. These i ncl ude cl eavages
of regulatory proteins such as protein kinase C, cytoskeletal proteins

such as M\ 2 AGaIREC i) i AradBbl far POALELOTy P BheiResdegbRiatieon in

r heurmat oi d grotelns iH the actlvation é)ate ets, .
neur opeptlidde W&ol PEm CHPELANRs PHRORPRESFs anRd o?ﬁ%rsfoun WHiTE h MY

lKI SKt es\a' n M fce@i’ifsr et (_ff_alﬁz.lﬁls 1a1546| fagrt]:.sﬁﬂatedl b}}9%1n iﬁgzeaéﬁ%ﬁQ trnd
ng e rends _in co
i ovat ed-cal p&ATGUPLICOTERE Sk P P LRERCT AT o 1Ag made' betiieen

pat hophysi ol ogiadglaipr or esgey-dadipaedtpnpiieichsdiseaasivited byhe-medreir (e. g.
myocar dial i ”fc%El%te}-urtg%t)lo'?Fs kb?”ﬁél%&uﬁﬁ 181f1s, % c&fgéiﬁ ”8£V9rt‘-s

system (e.g muscul ar
cat ar act §5of tdedpain,eywhkichnjig i @cstmatﬁ@ @emmamoh@rvmcg@tr@mz(@%

trauma), Al zhejerers5cd|neassnst C(tp(%f&xﬂédﬁ VaRg. J. aPo¥@em!t 1igd0,
suspect ed that there IS a _connection
2(8), 811-22). Further calpain iscenzymes have now
been postulated too (K. Suzuki et al., Biol. Chemn.
Hoppe-Seyler, 1995, 376(9), 523-9).
20
It is suspected that calpains play an important part in
various physiological processes. These include
cleavages of regulatory proteins such as protein kinase
C, cytoskeletal proteins such as MAP 2 and spectrin,
25 muscle proteins, protein degradation in rheumatoid
arthritis, proteins in the activation of platelets,
neuropeptide metabolism, proteins in mitosis and others
which are 1listed in M.J. Barrett et al., Life Sci.
1991, 48, 1659-69 and K.K. Wang et al., Trends in

30 Pharmacol. Sci., 1994, 15, 412-9.

Elevated calpain levels have been measured in various
pathophysiological processes, for example: ischemias of
the heart (e.g. myocardial infarct), of the kidney or
35 of the central nervous system (e.g. stroke),
inflammations, muscular dystrophies, cataracts of the
eyes, 1injuries to the central nervous system (e.g.
trauma), Alzheimer'’'s disease etc. (see K.K. Wang,
above). It is suspected that there is a connection



- 2- bet ween these di sorders and el evated and persi stent

intracellular calcium |levels. Thi s results in overactivation of
cal ci um dependOH0 /H&REEsses, whi ch are then no | onger subject to
physi ol ogical control. 5 Accordingly,~o%eractivation of cal pains may al so
I nduce pat hophysi ol ogi cal processes It has therefore been

post ul at ed t h&etwdshi theseof disordgrgai Andnzghevaked Hndsdgensisent
treating thesqnkQ-acl19QM1G8F S. MR d DR 'n16§él§at'0@h1EaVer%QﬂﬁJsﬁEd fhis.
Thus, Seung-Chyul Hong et, al Stroke 1994, 25( 663- 9 and R T.
Bartus et al . SVRATHORIEAR RAE Fedsium-dependery: s PAORRSWRWn Hiich
neur opr ot ect i \éﬁ:‘éEf treh &io cabng’err subi &t blﬂoorﬁhyaiamdgﬁcamurcniﬂmer ative
di sorders r %? 4ﬂm& li ke those pECUL L nglafter st rok Like

i b o°r°sf v'ec1°

Y%a%’c%"i‘/%’r?f‘o? t igtREABPy M2y &9 At At

cal pain i

neur onot or d|$Eﬂﬂﬂ&mwaiaﬂngucalupnﬂ¢esses experinental brain trauma (K E.
Saatman et al. Proc. Nat|. Acad. Sci . USA, 1996, 93,
3428-3433). 20 C. L. Edelstein et al. Proc. Natl. Acad. Sci. USA,

1995, 92, 766Zt5, haéunahargf@r@ctbe@emﬂ@rtasﬂal ﬁhaﬁ inhihhtersoref on

ki dneys damﬁg%l Y PRAAMSPShhaR, KN useflidChifo®! @reathidly @WHdsed
1995, 59 wer e able to show beneficial effects of calpaln

i nhi bi t ord 25 %ﬂqqgerscaVﬂFéEus dEREGE L I IR REV Ry CONTLERER o1t
Leperf ulsi on. Snmmh tmﬂgaicmﬁ.el Glotfidpeet eal] ; AB&rﬁk@t aio94,s 25 (3)i,nggs+ ed
y ca paln in otentia therap |c u

Al zhei nmer's dlse%%é ﬁa b?gﬁt S %# gsed frﬂ%%%ﬁ? i%@%roﬁr71995,
14, 651-59). J03-Fee heireaaséxomrn | ant erelueobnmtleatrlsrel |¢ﬁws'e prﬁhldn]trmir.rby
cal pain 'nh'b'ﬁggen( Ound abg & ealneu§¥hgﬁﬁﬂ%ré%9%e d1é3¥@er§*’:901)-

It has further at ca Itors have cytotoxic
effects dib t unisichastias 11k§Ethsﬁebavcaura:rmgzmﬁt%esr:ﬁgkem Likewiggeast

Cancer 35 Resalpadedfhhi¥Peord 9¢prodedl@neetecovd® - ofJ theOMory 3)
(Suppl .), 1994, 3581). Further Eossr | e uses. of cal pai n inhibit rs are

det ai | ed in KIeLigis Romotop 4 hﬁEB-'F a%E?S YHETYRT  AEESE

exper1menta1 braln trauma (K.E. Saatman et al. Proc.
Natl. Acad. Sci. USA, 1996, 93, 3428-3433).
20 C.L. Edelstein et al., Proc. Natl. Acad. Sci. USA,
1995, 92, 7662-6, found a protective effect of calpain
inhibitors on kidneys damaged by hypoxia. Yoshida, Ken
Ischi et al., Jap. Circ. J. 1995, 59(1), 40-8, were
able to show beneficial effects of calpain inhibitors
25 after cardiac damage produced by ischemia or
reperfusion. Since the release of the P-AP4 protein is
inhibited by calpain inhibitors, a potential
therapeutic wuse for Alzheimer’s disease has been
proposed (J. Higaki et al., Neuron, 1995, 14, 651-59).
30 The release of interleukin-la is likewise inhibited by
calpain inhibitors (N. Watanabe et al., Cytokine 1994,
6(6), 597-601). It has further been found that calpain
inhibitors have cytotoxic effects on tumor cells
(E. Shiba et al. 20th Meeting Int. Ass. Breast Cancer
35 Res., Sendai Jp, 1994, 25-28 Sept., Int. J. Oncol.
5 (Suppl.), 1994, 381l). Further possible uses of
calpain inhibitors are detailed in K.K. Wang, Trends in
Pharmacol. Sci., 1994, 15, 412-8.



- 3- Cal pai n inhibitors have al ready been described in the

literature. However, these are predom nantly either irreversible or
pepti de I Nnhids0r48964 rreversi bl e i nhibitors are usually al kyl ating
substances and have 5 the di sadvant age-tBat they react nonsel ectively or
are unstable in the body. Thus, these inhibitors often show

unwant ed  si dé:a]qfafmtsnhshmboras hatvex | glrgadyaieenar@escribedoddi riehy  of
limted use 4 atdfls ablig, e Si S &p&, sai d
to include, for exanpl e, wei\ﬁ@ epomédées ﬁ&dmﬁ%%\an & al .

Bi ochem Bi opﬁslére%ll'@ﬁnmrpr 198ptidess, 1114@2115301’5-[ er r:qz:reversrpng@

ketones (H. A"ﬁﬂiﬂlli:?j.rt@xts ahre %sd\ﬁiy %Qﬁyléggﬁg substandd®- aﬂh q{ave
disul fides (R __Matsueda et al. 1990, _191- 19@, Many
c

known revér si ke | AEPaRYIREGE E??ttelq’@ybr’c’ﬁ%%%e§°nsel§GEPrV§ éﬁrpaﬂlﬁe are
peptide al dehygassable pixi t theal Bdsdy THupepthdee amlumraq&@otoﬂmn adlgtey des

h , f e, Z-V H 281 0 hd d 20
SB:JSI. agci. orwnt%rrpsﬁ%% %fesﬁéer %s@?og 8%P'Cl¥9 corﬁﬂ ?gﬁ‘i’é a
pepti de al dehyesotdimglhe dmﬁadvhmhaged uskat , cawi ngutusakiile hi gHI‘he
reactivity, tNe && ARl 1nnititAl Cralfhnge JAR dby n&ggmhézgg&nd ar e

prone to nonspeci C reac I ons cause toxic e
Fehrent z 3thd Exakmieo, Shat h@@psuﬂ@ss B76t 78JE.B. MchwaoswynaJ(oA

1996, G05307) bk 528386rlaVe Res. deRhided sbdshydess deusyed)(r g
4- pi peri di noyl am des .. 1-car oon | 4 pi per i di n&yl am de

c
[sic] as 30 }E,aé}‘bakﬁt?ﬂﬁé ([HLrg\ng Likgr et athe & deM§des
cl ai med herei r3;nd2ace2d¢r i »ed diswbfddedes (RE Maesuedageaterau.st rcmémlre I

Wi th heteroar gtna%#c ti S#E_ ) have previously been described [sic]
35 Peptide k e | i kewi se inhibitors of cysteine
proteasesl5in particul ar cal pains. Thus, for exanpl e, ketone

derivallves VAELE 'Rowh! 2e0eoliphe innAGtidAl eds DR ALRA LA A dEact I NG

group such a are known to tors of Serine proteases.
t he such as calpain are peptide aldehydes, in part:.cular

dipeptide and tripeptide aldehydes such as, for
example, Z-Val-Phe-H (MDL 28170) (S. Mehdi, Trends in
20 Biol. Sci. 1991, 16, 150-3). Under physiological
conditions, peptide aldehydes have the disadvantage
that, owing to the high reactivity, they are often
unstable, may be rapidly metabolized and are prone to
nonspecific reactions which may cause toxic effects
25 (J.A. Fehrentz and B. Castro, Synthesis 1983, 676-78).

JP 08183771 (CA 1996, 605307) and EP 520336 have
described aldehydes derived from 4-piperidinoylamides
[sic] and 1l-carbonyl-4-piperidinoylamides [sic] as

30 calpain inhibitors. However, the aldehydes which are
claimed herein and are derived from amides of the
general structure I with heterocaromatic substituents
have previously been described [sic]

35 Peptide ketone derivatives are likewise inhibitors of
cysteine proteases, in particular calpains. Thus, for
example, ketone derivatives where the keto group is
activated by an electron-attracting group such as CF3
are known to be inhibitors of serine proteases. In the



-4- case of cysteine proteases, derivatives with ketones activated

by CF3 or simlar groups have little or no activity (MR Angelastro et
al., J. Med. Qo050/483HK 33, 11-13). Surprisingly, to date only
ketone 5 derivatives in which, on the ené hand, | eaving groups in the
a position cause irreversible inhibition and, on t he ot her hand, the

keto group is casd veffedcystaine patmsedsc derdvasivest i vethavketyanes f ound

to be ef f t el elyrl al .
See above; woBH RS By §F e B0 8] Bl nADRCIER bl Chr oo
However, only astgttider déMi Bat Apgelastro cheiﬂs ketlo MedesChAR-kkP Usters

have to date tygen 11_q(3§cr| bgqrgglgflhgqy ve tdhaoghee Lioglyal .ketbndkd.
Chem 1993, 36, '3472-80: S.L Eenson e 15 .Chem 1994, 37,

2918-29 ard sEETHIRREYER %g@ PRt h@t oje )hanhﬁ Lepyi oge ERHRR s
have al ready tieertmsarpbsﬂti@ntbause 1|rtrb€rl‘ea'fslib&e Thid bithHerk etrod e sdrer

PhCO- Abu- COOCH2CH3 escli in 1 80 94/ 00095
and 92/ 11 . g‘ Iht?él?js ﬁﬁlgnyfc ggfl gﬁfmye CIHQE& &tedw% é

CH( CH2Ph) - CO- mﬂms ad:md\evéerrfr@tmdet ohbweonbgea foumshk twal gegn
inhibitor in .

Thi s derivati ve [ sdA%I soazgrgl;ﬂ)d](?‘E SCri beg calgabybgsekhar(% etlr tlﬂ?rlo%\é
Lett., Z1dBg, al., 3ae8- apovEie WY gRR7LE8AGe &V t He. %%b%@rtwpecp‘bfef}&%?ﬁ des
has, however, hayefobesnooRYest, i GRkRA O d@éPy peptldénd%ﬂ%@tqrvég of

therap| es, such as for stroke the 30 active in e]ql ents arﬁ adm n| stered
i ntravenousl y,theste ketgy Amides s ang (k¢ se(ﬁtlﬁxi% ayg dd t ARLS (Pen
necessary to fﬂia/st:ﬁhkaed ablse éﬂbééa:nces (dhaddleso case et adal,pagn Med.

i nhi bitors, d at L]t ter sothat a f usi on
sol ution can% g ﬁlézg g? 'ﬁexdeggrr Eg\é%gal |§a|anl imh i éo‘?'s
have, hov&ver Chem tlh@9d|,s@dvanE%ﬂ\;&—Zﬁatantd“ueiyeénaabounl W JRw Angebastro
solubility in ya ﬂ and thus are unsuitable for i nt ravenous

adm ni strati on. i'vVe ingredients of this type can be adm nistered

only wth ancillary substances
Ketobenzamides have already been described in the

literature. Thus, the keto ester PhCO-Abu-~COOCH,CH; has

20 been described in WO 91/09801, WO 94/00095 and
92/11850. The analogous phenyl derivative Ph-CONH-
CH (CH,Ph) -CO-COCOOCHs was, however, found to be only a
weak calpain inhibitor in M.R. Angelastro et al., J.
Med. Chem. 1990, 33, 11-13. This derivative is also

25 described in J.P. Burkhardt, Tetrahedron Lett., 1988,
3433-36. The significance of the substituted benzamides
has, however, never been investigated to date.

In a number of therapies, such as for stroke, the
30 active ingredients are administered intravenously, for
example as infusion solution. To do this it is
necessary to have available substances, in this case
calpain inhibitors, which have adequate solubility in
water so that an infusion solution can be prepared.
35 Many of the described calpain inhibitors have, however,
the disadvantage that they have only low or no
solubility in water and thus are unsuitable for
intravenous administration. Active ingredients of this
type can be administered only with ancillary substances



5- i ntended to confer sol ubility in water (cf. RT. Bartus . et al.

J. Cereb. Blood Fl ow Metab. 1994, 14, 537-544). These ancill ary

subst ances, fod0%sxaa9€s pol yet hyl ene gl ycol, often have side effects,
however, or are even 5 inconpatible. A-n@n—peptide cal pain inhibitor which
S soluble in water without ancillary substances woul d thus be a

great advant agentédudedictioi abnberosohabildééy in wiassr i (efil. tR. TatBareud it

woul d thus be qovel. g 10NN eRddlerbychisden. 8a capoul) Copsers

and keto am de derlv i VES ~ were

i nvention. TheéBeesemangidslamne subsitaneessur fois| ﬁg@l}lple Wthﬁleﬂe
possibility Of%ﬂpéé‘i ni ggrRat qmvé]%l&ép@f%cts, 'Mé%ézprsoi‘f af?éégt&r@ﬁ

pr ot eases,_suc for exa e, 15 cal pain, |ncorgorat|n gid
struct ur al3 f r afpReFRatibley Ay aemymeptisle ‘F%%P%%séﬁfn dHEu cé? i$e

gener al f ogdmLihis & maveu&tté:ea&&taaatal bfpbatlargm sebsegdheak apwduld are
thus able to bj.nd [gl c] salts roved

soI ubi ity in 7R®rPENE tFHRAT h@a’éﬁggégﬁpo&ﬂ’dssu%owﬁﬂgé}%? &"Ifagdb%?%fl | e

for intravenoudescriledi vosdatej candsitswoatdsshuy, béonoeear.rpl e, for stroke
t her apy. The present invention relates to am des which have 25

het erocyclic substituents and the general fornula I [err]
and t hei r1Q autNewrpeptide | sddehiydetor stposarboxylic esaerisordard cketad

i ast o COMer | Camf @6 > dexdee 1955 bhere dRAKEINRO GBI Y chl o7 F8denel 5

i n which the variables 30 have the foI | owm ng neani ngs:
_(CH2) p- R er r |inVepeten . RThess, CYRPOWRASF opir@ eoveli gpd surprisingly

norpholine  disdw] the hp¥abyBiDAZGPISE obdaSiihg potent non-peptide
inhibitors of cysteine proteases, such as, for example,
15 calpain, by incorporating rigid structural fragments.
In addition, all the present compounds of the general
formula I have at least one aliphatic amine radical and
are thus able to bind [sic] salts with acids. This
results in improved solubility in water and thus the
20 compounds show the required profile for intravenous
administration as is necessary, for example, for stroke
therapy.

The present invention relates to amides which have
25 heterocyclic substituents and the general formula I

R3
Ry
AN R*
Y H
(0]
A-B-D”
and their tautomeric and isomeric forms, possible
enantiomeric and diastereomeric forms, and possible
physiologically tolerated salts, in which the variables
30 have the following meanings:

A - (CHz)p-R', where R' can be pyrrolidine ([sic],
morpholine [sic], hexahydroazepine [sic],

a——) —R’,
piperidine [sic], -NR°R® and N\—jﬂ



pi peridine [sic], -NR5 Rlerr] and - 6-

It also being possible for the cyclic amnes to be substituted by
one or two R} @osldyasadeal s, and Rl[err] are [sic] hydrogen,

C err]-C6-al kyl, O derr]-C6-al kyl andgb- phenyl, and R5, R6 and R7
can be, independently of one anot her, hydrogen, ([ err]-C4-al kyl,
cycl ohexyl cycl opent yl, CH2Ph, Ph, CHZCHZPh It al so being
p055|blefor t he phenyl s:to b err nd p
can be 1 and 2, and’ei-l 150 r%lngc%‘ﬁs%%@f% %8% SI c c&):/ch snf rfo%r azyl
[sic], pyrsuhsj;ultt{tsct]bsamhqayordawl u;a}dlqzala; s@n eRng are
possiblefor theri | tutedDYa9RyE0 0-Cy-Ce-81 lracgﬁls
and 15 tﬁugé%an d% 2 Fy 50 R and R16

i's hydrogén, C[err]Pl’{%lléllnkyﬁm&nB (@fz)ﬂdrql PRy, independently Ao
bei ng possible for dfae pg}mefl nghg,@r@gen, C;-Cy-a3W38t, i t Wyad dhesd,axi mum

of 2 R6 radicals, and can. be bond -(CH2) .
[err]-2- O(mz)[erqu%i°Peft@HQ)[é¥12fh25 “pn; CH2 (Pl | 12159 coeihf
Rlerr] I s chlori psdiig nfor theopheryl Créhok- %Mé()dubé‘ﬂl:l@(ﬂted by
Clerr]-C4-al kyl, Clerr]-C4-al kyl

NHSO2- Cerr al kyl
and NH2, and 30 lkﬁ 8 ]caglbé[é raf’dggzalaﬁ% branched or unbranched,

and whi chii0 nay al so carry a SCH3 radical, a phenyl ring,

L;”;:f'gﬁgx: ;:ng m’k‘!ﬁl%ergﬂanu;?i‘d[giéholoﬁ%xhyl [sicl, pHdRRePtdcP!
pyrimidyl [sic] and pyridazyl [sic], it also being
possible for the rings to be substituted by up to
2 R® radicals, and

15

A and B together can also be

-
I

(CHz)1.2

20 and R'® is hydrogen, Ci-Cs-alkyl and (CHy)i-s-phenyl,
it also being possible for the phenyl ring to be
substituted by a maximum of 2 R® radicals, and

D can be a Dbond, - (CH3) 0-2-0—- (CH3) 0-2, - (CH3) m—,
25 -CH=CH-, -C=C-, and

R? is chlorine, bromine, fluorine, Ci1-C¢-alkyl, NHCO-
C1-Cs-alkyl, NHSO,-C1-C4-alkyl, NO;, -0-Ci1-Cs-alkyl
and NH,, and

30

R3 is -C;-Cg-alkyl, branched or unbranched, and which
may also carry a SCH; radical, a phenyl ring,
imidazolyl xring, indolyl ring and cyclopentyl,
cycloheptyl or cyclohexyl ring which is in turn

35 substituted by by [sic] a maximum of two R®
radicals, where R® is hydrogen, C;-Cs-alkyl,
branched or unbranched, -0-C;-Cs-alkyl, OH, Cl, F,



35 subs'tituted by by [sic] a maximum of tw Rerr]

radicals, where R8 is hydrogen, Cerr]-C4-al kyl, branched or
unbranched, - @Qogoeradod&d-al kyl, OH derr], F,
-7- Br, I, CF3, NO2, NH2, CN,-OpCH, COO Clerr]-C4-alkyl,

NHCO- Cferr] -C4-al kyl, -NHSO2-C[ err]-C4-al kyl and -SQ2-Clerr] - 4-
al kyl ; and 5 YBr, ig,phefy, NDsi cINHpyréMj n€0QHr i ¢ap-0e-Cpalkyldi ne

and pyrazi ne and NHCO‘a%E}gErla]rlfg’f hyiﬁ%%&?%cgﬁﬁnﬁ?gﬁz_éd}_wl&h_ Zis

NR[err] R err] er "10 I”s gen,
Clerr]-C6-al kyl, lalkadr; @ndranched, and whi ch may [ acuna]
substituted by a phenyl ring which may itself also be substituted
by one or two 15 R12 radi cals, and Rlerr]. i s hydrogen,

Clerr]-C65al k¥, lishepRenylplgicied PyHidine, DpyrigazdRennpyiduithae
substituted by a phe®lpyddine and Which itself nay al so be substituted
by one or two 20 2 radicals, and [err] Rlerr] is
hydrogen, (err]-C6-al kyl, branched or unbranched, whi ch may al so
be and (sic] ®Ribstiitsitieddbygen, COOR® pimehyto+Zndrwhileichay alsoNRERMY an
RO radical, and

and
RIO
e G T
10 \r *

R® is hydrogen, C;-C¢-alkyl, 1linear or branched, and
which may [lacuna)] substituted by a phenyl ring
which may itself also be substituted by one or two

15 R*? radicals, and

R?® is hydrogen, C;-Cs-alkyl, linear or branched, and
which may [lacuna] substituted by a phenyl ring
which itself may also be substituted by one or two

20 R' radicals, and

~ an
—N N-— R13 . _NG/RH ;—N: E S
/ RD
—N [o) . -—CN - A1 - (CH)™N
\ / ’ \ R

R™ is hydrogen, C;-Ce-alkyl, branched or unbranched,
which may also be and [sic] substituted by a
phenyl ring which may also carry an R® radical, and

25
R? can ©be hydrogen, C1-Cs-alkyl, branched or
unbranched, -0-C;-C4-alkyl, OH, Cl, F, Br, I, CFs,
NO2, NH;, CN, COOH, CO00-C;-Cs4~-alkyl, -~NHCO-C;-Cy-
alkyl, ~-NHCO~-phenyl, -NHSO0,-C1-Cy-alkyl, -NHSO,-
30 phenyl, -S0,-Ci1-Cs-alkyl and -SO,-phenyl,

R!® is hydrogen, C;-Ce-alkyl, linear or branched, and
which may [lacuna] substituted by a phenyl ring



25 R12 can be hydr ogen, d - C4-al kyl br anched or

unbranched, -O-(err]-C-alkyl, OH d, F, Br, |, CF3, NO2, NH2,
GN, COOH, COQ)OlS:péABPS& al kyI -NHCO-Cerr] - C4- al kyl ,

- NHCO- phenyl, -NHSQ2-C err]-C4-al kyl, --8HS2- 30 phenyl ,

-S2-derr] - C4 al kyl and - SQ2- phenyl , Rl err] IS hydrogen
Clerr]-C6-al kyl, |vhégh savbidseddd alsmde substivmted hyyoheaoun&po
substituted by a phatylrddiR@ls, and -8

which may itself also be substituted by one or two 12 R
radi cal s, and Rlerr] is hydrogen, (err]-C6-al kyl, linear or

branched, and rRY is waxfdfgémy C{J@Guﬂ.&bl Supﬁﬁééidt e¢ @réhéﬁ”@d‘,\" ahlng
whi ch may gt self als R12 radi cal s,

substl uted y
and is av ﬁf]ﬁﬁe 8?“? lia %tltute‘?n &Y s iBRREpEndEARSY of
one another, a nunbehiGh day itself al%o deorsubstituted Fb;ef@ﬁéedrcewaounds

of the general f or nylaa o] in which [err]
-CH2-Rerr], vvherengel (%Jg'r(lﬁbe 1tp§;/‘r rsdo I di no, piperidino, -NR5R6 and

n is a number 0, 1 or 2, and
10
m,q is, independently of one another, a number 0, 1,
2, 3 or 4.

Preferred compounds of the general formula I are those
15 in which

R3
Ry,
AN R¢
Y H
0]
A-B-D”
A -CH;-R!, where R! can be pyrrolidino, piperidino,

-NR’R® and
O~
20

and R°, R® and R’ can be, independently of one
another, hydrogen and C;-C;-alkyl, and

25 B phenyl [sic]
D -CH=CH-
R? hydrogen

30

3
R benzvyl, CH2CH,CH,CHs;, CH,CH,CH,CH,CH; and

Y phenyl [sic] and pyridine and



20 and Rlerr], Rerr] and R err] can be, independently of one

anot her, hydrogen and (err]-C4-al kyl, and 25 B phenyl [ sic] D
- CH=CH 0150 +£489¢%@ir ogen 30 R err] benzyl, CH2CH2CH2CH3,
CH2CH2CH2CH2CH3 and Y phenyl [sicPp and pyridine and

-9- R err] hydr ogen and CO- NH2 and all the remaining
vari abl es haver* he Isadmogeaamd) CO-NHz andis in claim1l. 5 The
conpounds of the formula | can be enpl oyed as racenat es, as
enantiomerically pure conpounds or as di astereonmers. |f

enantionerical |y pa¥l cthporsmainiag variahiesdhavfetbec Hame BRARIRG,
for exanple, by 10 g&ai#VéTWiRU . a classical racemate resolution with the
conpounds of the formula | or their internediates using a suitable
optically 2Active base or acid. On the ot her hand, the enantiomeric
conpounds can Th&eWcupditids offf ePReCIEbymuBa NJL CUEEr Beal &yphoyeliasadl e

conpounds, 15 for exanple opticall .active _am no__acids . such as
phenyl al ani ne, *35S vphan 3hd e?\ﬂ‘%‘gioﬂérlcally TREL Y ERTPEHEFs 0°%F el R es to

conpounds whi cdiastereomersondfs emahbtiidbmerisadlycEpmindsmpbunide fareul a
» required, these can be obtained, for example, by
10 carrying out a classical racemate resolution with the
compounds of the formula I or their intermediates using
a suitable optically active base or acid. On the other
hand, the enantiomeric compounds can likewise Dbe
prepared by using commercially purchasable compounds,
15 for example optically active amino acids such as
phenylalanine, tryptophan and tyrosine.

The invention also relates to compounds which are
mesomers or tautomers of compounds of the formula I,

20 for example those in which the aldehyde or keto group
in formula I is in the form of an enol tautomer.

The invention further relates to the physiologically
tolerated salts of the compounds I which can be

25 obtained by reacting compounds I with a suitable acid
or base. Suitable acids and bases are listed, for
example, 1in Fortschritte der Arzneimittelforschung,
1966, Birkh&user Verlag, Vol. 10, pp. 224-285. These
include, for example, hydrochloric acid, citric acid,

30 tartaric acid, lactic acid, phosphoric acid,
methanesulfonic acid, acetic acid, formic acid, maleic
acid, fumaric acid etc., and sodium hydroxide, lithium
hydroxide, potassium hydroxide and tris.

35 Amides I according to the invention with an aldehyde
group can be prepared in various ways, as outlined in
synthesis scheme 1. '



20 for exanple those in which the al dehyde or keto group in forrmula I
Is in the formof an enol tautoner. The invention further relates to
the physi ol ogi ©@5loy 48966 ol erated salts of the conpounds |I which can be 25
obt ai ned by reacting conpounds I with a-sgigt able acid or base. Suitable
acids and bases are listed, for exanple, in Fortschritte der '
Arznei mttel f oSyoitlvegis schEdE6,1 Bi r khauser Verlag, Vol. 10, pp. 224-285.
These include, for exanple, hydrochloric acid, citric acid, 30
tartaric acid, | actic acid, phosphoric acid, met hanesul fonic
acid, acetic aC|dm' mc acid, malel’b acid, fu |c acid etc® and
sodi um hydr oxi de, I}\mew hydr °Hpot-a-s-s-|wm hy ?e and/LLys’
Ani des | accordlﬂU the inventiol with an aIdehydp,c,/’ B¥tan be
prepared in various weys, as outli nedml n synt hesi s schene 1.
- 10 - Synthesis schene 1 [err] v

load-m
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Vi
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HN" “CO-P A-8-¢
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5 Heterocyclic carboxylic acids II are linked to suitable
amino alcohols III to give the corresponding amides IV.
Conventional peptide coupling methods are used for
this, as detailed either in C.R. Laréck, Comprenhensive
[sic] Organic Transformations, VCH Publisher, 1989,

10 page 972 et seq., or in Houben-Weyl, Methoden der
organischen Chemie, 4th edition, ES5, Chapter V. It is
preferred to use “activated” acid derivatives of II,
with the acid group COOH being converted into a group
COL. L is a leaving group such as, for example, C1,

15 imidazole and N-hydroxybenzotriazole. This activated
acid is then reacted with amines to give the amides IV.
The reaction takes place in anhydrous inert solvents



5 Heterocyclic carboxylic acids Il are linked to suitable am no

al cohols Il to give the correspondi ng am des |V. Conventi onal peptide
coupl i ng net hads ra8aesd for this, as detailed either in C. R Larock,
Conpr enhensi ve [sic] Organic Transf-oritat4 ons, VCH Publisher, 1989, 10
page 972 et seq., or in Houben-Wyl, Mthoden der or gani schen
Chem e, 4th ediudlon, as5, ﬁﬂaahyéend | ¢thlsride, preﬁetraidydmfnsmﬁactandt ed"

aci d derivati \fﬁﬁne%fhﬁlqormamﬂié haé er%%] ]p%gr b?d) w%CQQ%@ét ed into a

gr oup eavil group i m dazol e
and N-hydr oxyihesst r hdzohel msvaiatwsfaﬂéb can d@ﬁrdopcgdmi@d react@®@ with

am nes 1o gi velduhyil deferiVatives' N I QXL ARKRD pl&f@ Iﬁvﬂéﬂw&pus

i nert solvents such
met hyl ene 3 chV@&igus CcEpVeRtyergiureridakion retﬂmcm f GPRanP8e %ﬁed

tenperatures fAam el t pse@SCERI ] Larock, Tbeﬁ@r@hh_@h@hvéerns\iaﬂl \J\gdniean be
o 1200 10 U cnen b, SNl bieRahetOoRbn0che ! M IO, S
Larock, Conprenivdnsiae, [ sifigr O grample, Bwansiorandi orswervGarRilldgaer,
St 088 oo tyactie (124l Loy BERIRLR, 90, Vo, 1
sodi um hﬂ;ﬂ)chlsmdldm [TSSIRC}(IH'ENP@% S[‘e‘lCHéTEEH@or‘SeL aHarbenson et al.
see above) or Dess-Martin (J. Org. Chem. 1983, 48,
4155). Preferably used for this are inert aprotic
solvents such as dimethylformamide, tetrahydrofuran or
methylene chloride with oxidizing agents such as
15 DMSO/py x S0O3; or DMSO/oxalyl chloride at temperatures
from -50 to +25°C, depending on the method (see above
literature).
Alternatively, the carboxylic acid II can be reacted
with amino hydroxamic acid derivatives VI to give
20 benzamides VII. The reaction in this case is carried
out in the same way as for preparing IV. The hydroxamic
derivatives VI can be obtained from the protected amino
acids V by reaction with a hydroxylamine. An amide
preparation process already described is also used in
25 this case. Elimination of the protective group X, for
example Boc, takes place in a normal way, for example
with trifluorocacetic acid. The amide hydroxamic acids
VII obtained in this way can be converted by reduction
into the aldehydes I according to the invention. The
30 reducing agent used for this is, for example, lithium
aluminum hydride at temperatures from -60 to 0°C in
inert solvents such as tetrahydrofuran or ether.
Carboxylic acids or acid derivatives such as esters IX
(P = COOR’, COSR’) can also be prepared in analogy to
35 the last process and can likewise be converted by
reduction into the aldehydes I according to the
invention. These processes are listed in R.C. Larock,
Comprehensive Organic Transformations, VCH Publisher,
1989, pages 619-26.



see above) or Dess-Martin (J. Og. Chem 1983, 48, 4155). Preferably
used for this are inert aprotic sol vents such as di net hyl f or mam de,
t-et rahydr of uran0b60/48968et hyl ene chloride with oxidizing agents such as 15
DMSQO py x S03 or DMSQO oxal yl chloride at fgnperatures from-50 to

+25[ err] C, depending on the nmethod (see above literature).
Alternatively, the carboxylic acid Il can be reacted w th am no

hydr oxam ¢ aci erj ives Vi k 0 za VIl. The reagtion in
this case is cglfl‘rg'i e#ﬁégoézt %’%&?ﬁgiégn&' %3E§s%?§%F%%éfi 6”3”1"\12 %‘ﬁé’e
hydr oxami ¢ hgterogyrilds wubsiitbendist @andehadvem thetpranideedraketo
acids V by reagki i a r la s and, de. E AN cess
al ready descri %Ege?syglbgg'usggl ?Rngf%@];{%esdo\ggge%g%?ﬁ n‘g%fgﬁ{’%#?hlélg(rg
prot ecti ve>gr oRBeX, orbiined inapynthesis sskemesl 2candn3a normal way, for

exanpl e with trifluoroacetic acid. The am de hydroxam c aci ds Vi
obtained in thjﬁg way_can belconverted by reduction into the al dehydes |
according to theSi VEMPTIY  4he FFETRIUCITTR ag@F usEQVEFLeRi s VRereor

exanpl e, |ithi appropraatei nuithy dréciriat denpbaskesr esddiomad0 19tBEamr ] C

in inert s uc t rofuran or_ether. rboxylic
acids or acid g%é?é%??éés%s()%&rgsﬁgg%(gzr{gdgx o p?&ésﬁfﬂ?hy%ﬁ‘%gcéﬂ al so
be prepard@® i naaweregy medBsn the ihasmixpupesssof anditexanand kewgarmibe
converted by go14&4HE! IQREH NhE té‘fc%&éj@yg? {e@f&lﬁ{z&ggu%%nt oo
i'n RC. rehens

i nvention. Theserﬂgrocesses are |liste ar ock;, ng |I\I/1e
Organi ¢ Transf bPHERT3REreVven PdsvesRer temperpdpy esysgurchs1@s 285-100°C,

- 12 - intdbethsi desads atcording to the invention, which have
het erocyclic substituents and have a keto am de or keto ester group,
can be prepared in various ways which have 5 been outlined in

synt hesi s15chefiegs@ anild8. IT are linkled trardoddmine®sd€id détrdvadite
converted wherge: i Ay i or. bases such .as.|ithi um
Gifing (cusPRRLOY Udmdf Al WollnRa%e SUba BT

hydr oxi de, sodi um . assium r oxi
or in mxtureseXyfpi@it er iand Houpen-dieyl, Methodens slerh asrgdumibschsnor

tetrahydrof ur afh&hi £ 00%th edition, ES5, Chapter V, and C.R. Larock,
Comprehensive Organic Transformations, VCH Publisher,
20 1989, Ch. 9.
For example, the carboxylic acids II are converted into
the *“activated” acid derivatives IIb (COOH — COL),
where L is a leaving group such as Cl, imidazole and N-
hydroxybenzotriazole, and then converted into the
25 derivative XI by adding an amino acid derivative H,N-
CH(R’)-COOR. This reaction takes place in anhydrous
inert solvents such as methylene chloride,
tetrahydrofuran and dimethylformamide at temperatures
from -20 to +25°C.

30
Scheme 2
OR" OH
AB-C A-B-Cme
v — —_— — -
@ o w®a, X o



tenperature or el evated tenperatures, such as 25-100[err]C, into the
acids I1. 15 These acids Il are linked to an a-amno acid derivative
using custonma0950¢dBgde6i ons which are listed, for ~exanple, in
Houben- Wyl , Met hoden der organischen - 13 -Chemie, 4th edition, ES5,
Chapter V, and C. R Larock, Conpr ehensi ve Organi ¢ Transformations,
VCH Publ i sher, 20 1989, Ch.m9. For exanple, the garboxylic acids
Il are converted into th activated”, ggid derivatives IIb (COOH
[err]CQL), mmv%mﬁfLL_Lam%,[eaV|ng—gPQup Sl ;:Bsyé}qnu le and N
hydroxybenzotr|azoLuf//’%nd hen®&Ronverted t he 25 derivative X
by addi ng an am no id dgrivative H2N CH(R3)-®OR This reaction
takes pl ace anhydr ous i nert sol vents such as

nmet hyl ene chlorlde t et rahydrof uran and di nmet hyl f or mam de at

t enper at ures from-20 to +2%err]C 30 Scheme 2g{ err]

- 13 - Jerr] A-B-C THe derivatives-Klg. which are (suddly
esters, are -cesver?E%;yn+amﬁ carto®yl i c acldy -
hydr ol ysi s anal ogous tgyAhat descrilfpd above. The Raro estes |7 are
prepared in a Daki n-\West - anal ogqus I

The derivatives XI, which are wusually esters, are

converted into the keto carboxylic acids XII by

5 hydrolysis analogous to that described above. The keto

esters I’ are prepared in a Dakin-West-analogous

reaction using a method of ZhaoZhao Li et al., J. Med.

Chem., 1993, 36, 3472-80. This entails a [sgic]

carboxylic acids such as XII being reacted with oxalic

10 monoester chloride at elevated temperature (50-100°C)

in solvents such as, for example, tetrahydrofuran, and

the product obtained in this way then being reacted

with bases such as sodium ethanolate in ethanol at

temperatures of 25-80°C to give the keto ester T’

15 according to the invention. The keto esters I’ can be

hydrolyzed as described above for example to keto
carboxylic acids according to the invention.

The reaction to give keto benzamides I’ likewise takes
20 place in analogy to the method of ZhaoZhao Li et al.
(see above). The keto group in I’ is protected by
adding 1,2-ethanedithiol with Lewis acid catalysis,
such as, for example, boron trifluoride etherate, in
inert solvents such as methylene chloride at room
25 temperature, resulting in a dithiane. These derivatives
are reacted with amines R3*-H in polar solvents such as
alcohols at temperatures of 0-80°C, resulting in the
keto amides I (R = Z or NRORM?) ,



reaction using a nmethod of Zhaozhao Li et al., J. Med. Chem, 1993,

36, 3472-80. This entails a [sic] carboxylic acids such as Xl
bei ng reacted yaddyHeegéc 10 nonoester chloride at elevated tenperature
(50-100[err] © In solvents such as, fgor-exanpl e, tetrahydrofuran, and
the product obtained in this way then being reacted W th bases such as
sodi um et hanolgderhd ®t hanol at tenperatures of 25-80[err]C to give
the keto ester |I' 15 according to the invention. The keto esters |I' can be
hydrol yzed as descri bed above for exanple to keto carboxylic acids
according to theghnvention. Mhe reaction t oggi ve keto ben Pam des |
| i kewi se takes 2 ‘pkagle i yrgnal o g,xt he method of\ZhQOZ efoxal -
(see above). The i n&¥F" Yis protec ed by .~ I'ng
1, 2- et hanedi t hi #18- W th LeW| s aci ¢ catalysis, A-8s%ich as, for eanple,
boron trifluoride et hefate, in inert sol ts such®™as net hyl ene
chloride at room25 tenperature, resulti In a dithiane. These
derivatives are reacted with a sx4dadiy] -H in polar solvents such as
al cohol s at tenperatures of 0-80ferr]C, resulting in the ket o am des |
(Rlerr] = 2Z or Nﬁ{,,nerr] Rlerr] ) - 14 -
Schene 3 [err] Y—com COOH (X=R%)
A-B-C xv OH
l v
R

5 An alternative method is depicted in scheme 3. The keto
‘carboxylic acids II are reacted with amino hydroxy
carboxylic acid derivatives ZXIII (for preparation of
XIITI, see S.L. Harbenson et al., J. Med. Chem. 1994,
37, 2918-29 or J.P. Burkhardt et al. Tetrahedron Lett.

10 1988, 29, 3433-3436) using customary peptide coupling
methods (see above, Houben-Weyl), resulting in amides
XIV. These alcohol derivatives XIV can be oxidized to
the keto carboxylic acid derivatives I according to the
invention. It 1is possible to use for this various

15 customary oxidation reactions (see C.R. Larock,
Comprehensive Organic Transformations, VCH Publisher,
1989, page 604 et seqg.) such as, for example, Swern and
Swern-analogous oxidations, preferably dimethyl
sulfoxide/pyridine-sulfur trioxide complex in solvents

20 such as methylene chloride or tetrahydrofuran, where
appropriate with the addition of dimethyl sulfoxide, at
room temperature or temperatures from -50 to 25°C
(T.T. Tidwell, Synthesis 1990, 857-70) or sodium
hypochloride [sic]/TEMPO (S.L. Harbenson et al., see

25 above) .



5 An alternative nethod is depicted in scheme 3. The keto car boxylic
acids Il are reacted with am no hydroxy carboxylic acid derivatives
X1l (for prepasai/isgyey XIll, see S.L. Harbenson et al., J. Med. Chem
1994, 37, 2918-29 or J.P. Burkhardt- ets al . Tetrahedron Lett. 10 1988,
29, 3433-3436) using customary peptide coupling nmet hods (see above,
Houben-Weyl ), resulting in am des XI'V. These al cohol derivatives XV

can be oxidi zed t t he ket o _carhoxylic_acid deyiyatives |, ¢ ing to
t he i nven?tinon.%th F25PosH bpéﬁyarﬁéé' f%?g?ﬁ?s%{#a‘?i dffs 15° gaﬁ"’s oﬂa’ry
oxi dation reaMtdsenscansde Ky®rolyaedcko carborplébersiids CKJanising
Transformatio P | PAEs 6 t s et OF
exanpl e, Swerrqfezizr%’q_sL é%\%:‘?%-a%afgggég)%% ox1 dat ?%%g p§%§§%§?}g&2ﬁné
dinethyl 5 sultthowimichygroside- dol mater/ batrrhydrefesan nIdstigess &

such as net hyl.epg, chl Ghpdhes Qird et e dr of HE8Brs WBRT € amidePPRART | a8 Wi th
the addition of dinethyl sulfoxide, at roogggirrperat ure, or te&grat ures

from-50 to 257aRaRed ~ by Treactigie| With Sphe § 3HoPMIn@F7 UNHer o
sodi um hy peafpigrigle EehaitIENBO (Sescribedensovel. al Theseaohalbove).
- 15 - In the case of _a-hydroxy esiers. XV (X = al kyl . t hese
can be hydrol o4 b’g‘ifll Fi‘xag’ledébwllfsefqﬁéo gg‘?@t K5&S aﬁ%%l?o

t hose abave, ladidradreinativersi h@dcotdimg ube hykle cimvdent hon.

wat er/ t et rahydrof uran m xtures at roomtenperature. Qther esters or

am des XVI are prepared by reaction with al cohols or_am nes under
coupli ng condhe desepapaciopeaf &bevcarbumylig cefbers IIddaywat s4c kv

tCﬁn be oxitdi 20l fu f} IS ket et PBXH! iforl o thdeshyasi ves litackkai ng to
e I nventl on.

place by usual chemical methods.

15 Compounds in which C is a bond are prepared by
conventional aromatic coupling, for example Suzuki
coupling with boric acid derivatives and halides with
palladium catalysis or copper-catalyzed coupling of
aromatic halides. The alkyl-bridged radicals (C =

20 -(CHz)n~) can be prepared by reducing the analogous
ketones or by alkylating the organolithium, e.g. ortho-
phenyloxazolidines, or other organometallic compounds
(cf. I.M. Dordor et al., J. Chem. Soc. Perkins Trans.
I, 1984, 1247-52).

25 Ether-bridged derivatives are prepared by alkylating
the corresponding alcochols or phenols with halides.
Alkene- and alkyne-bridged compounds are prepared, for
example, by the Heck reaction from aromatic halides and
corresponding alkenes and alkynes (cf. I. Sakamoto et

30 al., Chem. Pharm. Bull., 1986, 34, 2754-59). '

The amides I with heterocyclic substituents of the

present invention are inhibitors of cysteine proteases,

especially cysteine proteases such as calpains I and II
35 and cathepsins B and L.

The inhibitory effect of the amides I with heterocyclic
substituents has been determined using enzyme assays
known from the literature, determining as criterion of



The preparation of the carboxylic esters Il have [sic] al ready been
descri bed for sone instances, or it takes pl ace by usual chem cal

met hods. 15 @osppusdss in which C is a bond are prepared by
conventional aromatic coupling, for exanpbe-Suzuki coupling with boric
acid derivatives and halides with pal | adi um catal ysis or
copper-catalyeéﬂecbuplbn@cehtrati@nomﬁjuhéuﬁnhﬁbitdmeanWbicbrﬁﬂgedf

radicals (C = gkypggﬁ%>%§% 3§r fée&y(LGQEP$W9 Thd CaRPabeIus

ket ones or by a un1 e.
phenyloxazol|ﬂﬁnesmaﬁsun&ﬁﬁl@r@hn&mﬂ%ﬂIf@rc mﬁﬁhlbl¥Q¥Y effecbor dor

et al. §1c§95alﬁe&k165155§9811 and calt$Rbeik?4l-52). 25 ,
Ether-brldged erivatives are prepared by al kylating t he correspondi ng

al cohol s 8r phenols with halides. Al kene- and al kyne-bri dged conpounds
are prepared, ch8hepsineradapkay by the Heck reaction fromaromatic halides
and correspondi ng al kenes and al kynes (cf. |. Sakanoto et 30 al.,
Chem Pharm Bull., 1986, 34, 2754-59). The amides | with
heterocyclic Shestinhebitioh tdf catlpepsimt B nwerd i detsmmined biyor 8 of

cystei ne prot i gld t S.su as+ca ns
and Il 35 anﬁé ?ﬁeagﬁ%gﬁgﬁg % %HQE5&E$§G %E%E§0?§ %?fecg FR@%
ami des Ilﬁﬁthchemeroé985h0268 28bs#lt-uent s has been det erni ned using

enzyme assaysy ni KHPW&nf&QEﬂﬂyidfté%fﬁ&&éh Hddl @t Shihtishikgr Of
- 16 - effect a concentration of the i1 nhihitor _ at mhlch OA)o t he

enzyne act|V|?9d|?Mﬁﬂn?ﬁ%%ﬁﬂ(COPGfEFF?E}On?he]éH%d@% o 0 O%BF% nB&&ur ed
in this way f([)[l.at:bﬁlafj i Boi B8 Quly offf eebthepstn CBI patatHepsih p@ nfikbmand

cathepsin B minpn, ISIPRALES0RAY , ai1uf08 'V PLLA OLaCB0RoE " ©
15 buffer). This mixture is preincubated at room
temperature (25°C) for 60 minutes and then the reaction
is started by adding 10 pl of 10 mM Z-Arg-Arg-pNA (in
buffer with 10% DMSO). The reaction is followed in a
microtiter plate reader at 405 nM [sic] for 30 minutes.
20 The ICsos are then determined from the maximum

gradients.
Calpain I and II assay

25 The testing of the inhibitory properties of calpain
inhibitors takes place in buffer with 50 mM tris-HCI1,
pH 7.5; 0.1 M NaCl; 1 mM dithiotreithol [sic]; 0.11 mM
CaCl,, using the fluorogenic calpain substrate Suc-Leu-
Tyr-AMC (25 mM dissolved in DMSO, Bachem/ Switzerland).
30 Human W-calpain is isolated from erythrocytes, and
enzyme with a purity > 95%, assessed by SDS-PAGE,
Western blot analysis and N-terminal sequencing, is
obtained after more [sic] chromatographic steps (DEAE-
Sepharose, phenyl-Sepharose, Superdex 200 and Dblue
35 Sepharose). The fluorescence of the cleavage product 7-
amino-4-methylcoumarin (AMC) is followed in a Spex
Fluorolog fluorimeter at Aex = 380 nm and Aem = 460 nm.
The cleavage ©of the substrate is 1linear in a
measurement range of 60 min., and the autocatalytic



met hod anal ogous to that of S. Hasnain et al., J. Biol. 10 Chem, 1993,

268, 235-40. 2 [err]l of an inhibitor solution prepared frominhibitor
and DMSO (finad0s@meedeé ations: 100 [err]Mto 0.01 [err]M are [ | acuna]
to 88 [err]1 of cathepsin B (cathepsin B I7Tom human |iver (Cal biochen),
diluted to 5 units in 500 [err]M 15 buffer). This mxture S

preincubated attivitpnmof cdlywepienatier elc(vQ,S[efr]t(b)e foest® mireutesrabedt hen

the reaction %}erl\/% St@%.{qégrQXu ggl Nge 1? rr],ghgf 0 M 5 AL gFﬁ[ g (i'n

buffer with 10 reac fon 1S m cro ate
reader at 405 MQasire]smbsstB@tm nneegddgd tohéhe W et une g s DMSO

determ ned frofyd{¥ns MEHEMhe AhRAl €BbAcentratibal A& NpsaNdohdnassay
25 The testing of the i nhi bj tory properties of calpain I nhibitors

takes plack i MPuffRre¥FedIso®mM tris- HO pH 7.5, 0.1 MNad; 1 nM

dithiotreitholrdskc]tedk lilnlEEMure, CaClz1 oF Nguibsera t&or@ganiust Codmel n
substrate Suc-

Ley- d| ssol.ved | O a.cheni
Swit zer | and). afbg Hﬂl‘ﬁ%n]’-x[g‘f f’fchll'ﬁﬁ aipg (3 é't?l/g{iegvs Fom* 7yt h8 W es,
and enzyrreamet addgilr itby & 9b%1 assessace byoSbaiRAGEg buff¥ést erhebl ot
| ysi d C L
22?0%/; zg?zgphl C eps%‘bﬁ%‘g& Emgavhgr%soef %Ingﬁg§g§hgr osq([ag ergéééal%%ﬁ 200
and blue B SephardSsefo TAR flmﬂmes@‘é‘mﬂe rY: t’-he Qﬁea\ﬂé)g@lrtrqxdudﬁ*o? to
am no- 4- met hy|:9(§’(§’ ' Qoﬁ.&ygm' Sid OhMeWRd aird %ﬁ@d( and RO DhRbition

fluorineter Eer ri ex = nmand [err]em = 460 nm The cl eavage of
the subst rate° q\(%%rlslzﬁea%ure ﬁ%ﬁsﬁr%%ﬁ?eFaﬁaeme 60 min., and the
aut ocatal ytic -17- acti vi ty of

calpainis lo he tests are car at_.tenper at ur es_of
oLerr]C The KniTalver s Sk Sfetflacd sing cthe! FApETRe T iR E1OR he
test m xtlh e aSoDMXE¥ersibbel imhipstiand the final concentrati on of DVSO

ht 5 tt 0% t t. t t
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= reaction rate at equilibrium.

20 The rate is calculated from v = AMC liberation/time,

i.e. height/time.

Calpain is an intracellular cysteine protease. Calpain
inhibitors must pass through the cell membrane in order
25 to prevent intracellular proteins being broken down by
calpain. Some known calpain inhibitors, such as, for
example, E 64 and leupeptin, cross cell membranes only
poorly and accordingly show only a poor effect on
cells, although they are good calpain inhibitors. The
30 aim is to find compounds better able to cross
membranes. Human platelets are used to demonstrate the
ability of calpain inhibitors to cross membranes.

Calpain-mediated breakdown of tyrosine kinase pp60src
in platelets

35
Tyrosine kinase pp60src is cleaved by calpain after
activation of platelets. This has been investigated in
detail by Oda et al. in J. Biol. Chem., 1993, 268,
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Thi s reveal ed he cl eavage O jf 60sr c can be prevent ed
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bi'aona vias. pod S ATIEH T4, BAtk reiarhl SrarentEariens of faminltsrs
15 (dissolved in DMSO) at 37°C 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

20 tris-HCl, 5 mM EDTA, 5 mM EGTA, 1 mM DTT, 0.5 mM PMSF,
5 pg/ml leupeptin, 10 pg/ml pepstatin, 10% glycerol and
1% SDS). The proteins were fractionated in a 12% gel,
and pp60src and its 52 kDa and 47 kDa cleavage products
were identified by Western blotting. The polyclonal

25 rabbit antibody wused, anti-Cys-src (pp60°7*®), was
purchased from Biomol Feinchemikalien (Hamburg). This
primary antibody was detected using a second, HRP-
coupled goat antibody (Boehringer Mannheim, FRG). The
Western blotting was carried out by known methods.

30 The cleavage of pp60src was quantified by densitometry,
using as controls unactivated (control 1: no ¢leavage)
and ionophore- and calcium-treated platelets (control
2: corresponds to 100% cleavage). The EDsy corresponds
to the concentration of inhibitor at which the

35 intensity of the color reaction is reduced by 50%.

Glutamate-induced cell death in cortical neurones
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J. Neurosci. u97:8e9 ‘#)t i n}: 357-368. The cortex halves were 5
di ssected out of 15-day oId nmouse enbryos and the single cells
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20 Physiol. 1994, 159, 229-237; T. Patel et al. Faseb

Journal 1996, 590, 587-597).

For this reason, in another model, cell death was

induced in a human cell 1line with calcium in the

presence of a calcium ionophore. Calpain inhibitors
25 must get inside the cell and inhibit calpain there in

order to prevent the induced cell death.

Calcium-mediated cell death in NT2 cells

30 Cell death can be induced in the human cell line NT2 by
calcium in the presence of the ionophore A 23187. 10°
cells/well were plated out in microtiter plates 20
hours before the test. After this period, the cells
were incubated with various concentrations of

35 inhibitors in the presence of 2.5 uM ionophore and 5 mM
calcium. 0.05 ml of XTT (Cell Proliferation Kit II,
Boehringer Mannheim) was added to the reaction mixture
after 5 hours. The optical density is determined
approximately 17 hours later, in accordance with the
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particular for therapeutic use for neurodegenerative
disorders such as Huntington’s chorea and Parkinson’s
disease, neurotoxic impairments after hypoxia, anoxia,
ischemia and after lesions like those occurring after
20 stroke and trauma, or else as antiepileptics (cE.
Arzneim. Forschung 1990, 40, 511-514; TIPS, 1990, 11,
334-338; Drugs of the Future 1989, 14, 1059-1071).

Protection from cerebral overexcitation by excitatory
25 amino acids (NMDA and AMPA antagonism in mice)

Intracerebral administration of excitatory amino acids
(EAA) induces such drastic overexcitation that it leads
to convulsions and death of the animals (mice) within a
30 short time. These signs can be inhibited by systemic,
e.g. intraperitoneal, administration of centrally
acting substances (EAA antagonists). Since excessive
activation of EAA receptors in the central nervous
system plays a significant part in the pathogenesis of
35 various neurological disorders, it is possible to infer
from the detected EAA antagonism in wvivo that the
substances may have therapeutic uses for such CNS
disorders. As a measure of the efficacy of the
substances, an EDsp was determined, at which 50% of the
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cat hepsin B an L, and can thus, be used to

heart after cardiac ischemias, damage to the kidneys

after renal ischemia, skeletal muscle damage, muscular

dystrophies, damage caused by proliferation of smooth

20 muscle cells, coronary vasospasms, cerebral vasospasms,

cataracts of the eyes, restenosis of the blood vessels

after angioplasty. In addition, the amides I may be

useful in the chemotherapy of tumors and metastasis

thereof and for treating disorders in which an elevated

25 interleukin-1 level occurs, such as inflammation and

rheumatic disorders.

The pharmaceutical preparations according to the
invention comprise a therapeutically effective amourit

30 of the compounds I in addition to conventional
pharmaceutical ancillary substances.

The active ingredients can be present in the usual
concentrations for local external use, for example in

35 dusting powders, ointments or sprays. As a rule, the
active ingredients are present in an amount of from
0.001 to 1% by weight, preferably 0.001 to 0.1% by
weight.
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for internal use are lactose, propylene glycol,
ethanol, starch, talc and polyvinylpyrrolidone.

20 It is also possible for antioxidants such as tocopherol
and butylated hydroxyanisole, and butylated
hydroxytoluene, flavor-improving additives,
stabilizers, emulsifiers and lubricants to be present.

25 The substances which are present in the preparation in
addition to the active ingredient, and the substances
used in producing the pharmaceutical preparations, are
toxicologically acceptable and compatible with the
active ingredient in each case. The pharmaceutical

30 preparations are produced in a conventional way, for
example by mixing the active ingredient with other

customary excipients and diluents.

The pharmaceutical preparations can be administered in
35 various ways, for example orally, parenterally, such as
intravenously by infusion, subcutaneously,
intraperitoneally and topically. Thus, possible
presentations are tablets, emulsions, solutions for
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- 23 - infusion and injection, pasrey, oi nt ment s, gel s,
creans, |otions, dusting powders and Spraygee, Exanples 5 Exanmple 1
10
a) Ethyl 2-(E-2-(4- (N,N-dimethylaminomethyl)phenyl) -

ethen-1l-yl)benzoate

18.8 g (82 mmol) of ethyl 2-bromobenzoate, 17.2 g

15 (107 mmol) of 4- (N,N, -dimethylaminomethyl) styrene
[sic]l, 20.7 g (205 mmol) of triethylamine, 0.36 g of
palladium(II) acetate and 0.96 ¢ of tri(o-
tolyl)phosphine were mixed in 200 ml of

dimethylformamide and, after addition of 1 ml of water,

20 stirred at 140°C for 3 h. The reaction mixture was then
concentrated in wvacuo, and the resulting residue was
partitioned between ethyl acetate and water. The
organic phase was separated off, washed with water,
dried and concentrated in vacuo. The residue was then

25 recrystallized from petroleum ether. 16.1 g (63%) of
the product were obtained.

b) 2-(E-2-(4-(N,N-Dimethylaminomethyl)phenyl)ethen-1-
yl)-benzoic acid

30
15.5 g (50 mmol) of the intermediate la were dissolved
in 150 ml of ethanol, and 50 ml of 2M sodium hyvdroxide
solution were added. The mixture was stirred at room
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g, % E-2-(4-(N, nb@%ﬁzgﬁﬁém nonet hyl ) phenyl é et hen-1-yl ) benzoate
18.8 g (82 mmvol) of ethyl 2-bronobenz dts, 17.2 g 15 (107 nmol)
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water. Thes wor8agheaphage Was separated off, washed with water,
dried and concentrated in vacuo. The residue was then 25 recrystallized

frompetroleumether. 16.1 g (63% of the product were obtained.
b) 2-(E-2-(4- (&N N®) rpt (gl poR]BybiRbeRyl Rt heRethyl) pheXll ) BeRgALC acid

i of ethanol 5k SE° k- FREdb et Ayt oAruL) bencagiier (B4 Her o added.
The mixture was stirred at room . Cali zed » - 24 -
L;gfggﬁf :)J:Ftl?cf g%i%f gnd&ﬁgﬁ@fﬁ;ln%f ﬁ#eﬁ%\%@%ﬂe&laé?n Q‘fgcu%r.l Th£'$gls%l ting
preci pi tate wat’ fmek} e@fof §S) -phenylialaninebnwene drisesl 18. @5y n(1978F of
the product methylene chloride, and 1.77 g (17.5 mmol) of
triethylamine and 0.95 g (7 mmol) of 1-
hydroxybenzotriazole wére added. Then, at 0°C, 1.34 g
15 (7 mmol) of 1l-ethyl-3-(dimethylaminopropyl)carbodiimide
hydrochloride were addéd, and the mixture was stirred
at 0°C for 1 h and then at room temperature for 16 h.
The reaction mixture was washed successively with
100 ml of 5% strength citric acid and 100 ml of sodium
20 bicarbonate solution and, after drying, concentrated in
vacuo. 2.63 g (88%) of the product were obtained.

d) (8)-2-(E-2-(4-N,N-Dimethylaminomethyl)phenyl)ethen-
1-yl)-N-(3-phenylpropan-1-al-2-yl)benzamide [sic]

25
2.40 g (5.6 mmol) of intermediate 1lc and 2.27 g
(22.4 mmol) of triethylamine were dissolved in 25 ml of
dry dimethyl sulfoxide, and 3.57 g (22.4 mmol) of
pyridine/sulfur trioxide complex were added. The

30 mixture was stirred at room temperature for 16 h. The
mixture was then added to aqueous sodium bicarbonate
solution, and the precipitate was filtered off with
suction. The aqueous phase was extracted with ethyl
acetate, which was then dried and concentrated in

35 vacuo. This residue was combined with the first
precipitate. 1.57 g (68%) of the product were obtained.
'H-NMR (D¢-DMSO): & = 2.4 (6H), 2.8-3.1 (2H), 3.8 (1H),
7.0-7.7 (14H), 7.8 (1H), 8.8 (1H) and 9.75 (1H) ppm.



5 " were obtained.

(S)-2-(E-2-(4- é@#ﬁ#%&gﬁéhylanlnonethyl)phenyl)ethen-

1-yl)-N(3-phe 1-o0l-2 yI)benzan1g§ [ sic] 10 1.97 g (7 mmol)

of the internedlate Ib and 1.06 ¢ (7 mmol) of (S)-phenylal aninol.
were mxed in £5 m met hyl ene chl ori de, and 1.77 g (17.5
nmol ) of x???% h%lanln and 0.95 ¢ (7 nmol) of 1-

hydr oxybenzot r {22 e(Be2 € (4d (8 N-Timethydamidpmethgd ) phesyl) erhemol) of

1-et hyl - 3- (di yqkapd N Sﬁgﬁg L4 ri re added,
and the nixtugziaég g%?ﬁ?é@9¥$} at gcé?h? 1 nlchﬁﬁgﬁﬁgg §%§ﬁﬁfenperature
for 16 h. The reaction m xture was WashucceSS| vely with 100
m of 5% strength citric acid and 100 mg off" di um 20 bi carbonate sol ution
and, after drying, concentrated in ” 2.63 g (88% of the product
wer e obt ai ned. d) , :

(S)-2-(E-2-(4-N, ND net hyl am nonet hyl®) phgenyl ) et hen-

| -yl)-N-(3-phenyl propan-1| -al -2-yl)benzan™#eY sic] 25 2.40 g (5.6
mmol) of internmediate Ic and 2.27 g 2N (22.4 mol) of triethylam ne
were dissolved in 25 m of dry di et hyl -quOX|de and 3.57 g (22.4
nmol ) of pyridine/sulfur trioxide co ® were added. The 30

m xture stirred at roomtenperature for 16 h. The m xture was then
added to aqueous sodi um bi carbonate solution, and the precipitate was
filtered off w#kHEthylsuct|2ﬁKE'ﬂﬁd4nﬁNkNEﬁ¥mﬁ@h¥¥@ml@®m¢§hYbHP£FnﬁléthyI
acetate, whichg M@énlfgglgﬁi@gtgﬁgtgoncentrated in 35 vacuo. This residue
was conmbined wth t first precipitate. 1.57 g (68% of the
product were obtained. [err]HNWVR (D6-DVBO): [err] = 2.4 (6H), 2.8-3.1
(251)5 3.8 (1H)6 7 g 7(997;rﬁo(tl4Hbf 7 EHyliH) ,2 &8l dAdN i ok 2atrd, (18) 2pgm
(5)-2- (E-30 (4 [RE N bt 8 ot (B AfPe SRYAGS BPRSEyL) styzene, 9.9 g

yl)- N (3-pheny( 98 apaol]l- abf 2- yriethplamanede PsBé]g [efr]palladium(II)
acetate and 0.96 [lacuna] of tri(o-tolyl)phosphine were

mixed in 150 ml of dimethylformamide and, after
addition of 1 ml of water, stirred at 140°C for 13 h.

15 The reaction mixture was then concentrated in vacuo,
and the resulting residue was partitioned between ethyl
acetate and water. The organic phase was separated off,
washed with water, dried and concentrated in vacuo. The
residue was then crystallized as oxalate from

20 isopropanol after addition of an equivalent amount of
oxalic acid. 4.1 g (27%) of the product were obtained
as monooxalate.

b) 2-(E-2-(4-N,N-Dimethylaminomethyl)phenyl)ethen-1-
25 vl)-nicotinic acid

3.9 g (10 mmol) of the intermediate 2a were added to
100 ml of ethanol/tetrahydrofuran (1/1), and 25 ml of
2M sodium hydroxide solution were added. The mixture
30 was stirred at room temperature for 16 h. The reaction
solution was then neutralized with 2M hydrochloric

acid, and the ethanol was removed in +wacuo. - The



5 a) Ethyl 2- (E-2-(4- (N, N-di et hyl am nonet hyl )phﬁlnyl ) - _

et hen- 1-yl ) ni ¢cQti nat 6.7 g (39 nmmol) of ethyl 2-chloronicotinate,
8.2 g 10 (51%&8(%%%6 4- (N, N-di et hyl ami nonet hyl ) styrene, 9.9 g (98
mmol ) of triethylamne, 0.36 g of pall adl%ﬁT('l l) acetate and 0.96

I f h hi
) acknal of gt ol OGRS %t i1 AR ek sl O it o
140[err] C for drddd. B546The (8940t iah thetpradwets wéss slorsemedat ed in

vacuo, and the resulting residue was partitioned between et hyl
acetate and water. The organi c phase was separated off, washed with
water, dried &id ((,Sdné’e'r(tfi%(—e(éﬂl\h Nrdiaee t HgHemi nometsiyil kphevagl ) ¢ tzen -

crystal | i zed 1a§71)amﬁi(%f-‘i>her£{1%o§£ Jls-%?f %?fl%ﬁéﬁrg@ﬁ%o {‘?Pf an

equi val ent anount of oxal'i ¢ aC| wer e
obt ai ned as nonooxal ate.
2- (E-2-(4-N, Mzmomtbylmmqmnyl bmheﬂué)q@ﬂl@hdedl%fte ybia r&ﬁ@t '1”'0@ gid

3.9 10 nmol f _the.in di ate wer e m
et ha%ol(/tet r atf §r7d SLA 61‘?1@ é?fbe arr}arb‘fno st@éﬁiﬁﬁ‘l Fr?dlzéxF‘GeOf
sol ution wererrwdt@wden“éhe nchlordd8) wamdstiried2ag roo(ns enpsIpt ur off or 16

h. The rgacti QR4 ethyviQkiHtieon $ hen negl.}t rali ze(d/. \Ql tmrI1n021|\{I hydro(%chl orli_c

acid, and the et hané)éL was rem)veéltl n vacuo? The _
- 26- r e ByBEPRybenEsitFiesod enagere| adided .of Thewt hatuct?on ands g

dri ed. 2-46 g (683%mef )t he prgguct Weﬁ.eeemﬂi-ggqdimethylaminopropyl)—

carbodiimide hydrochloride were added, and the mixture
was stirred at 0°C for 1 h and then at room temperature

15 for 16 h. The reaction mixture was washed successively
with 100 ml of 5% strength citric acid and 100 ml of
sodium bicarbonate solution and, after drying,
concentrated in vacuo. 2.45 g (82%) of the product were
obtained.

20
d) (S)-2-(E-2-(4-N,N-Dimethylaminomethyl)phenyl)-ethen-
1-y1l)-N-(3-phenylpropan-1-al-2-yl))nicotinamide [sic]

2.27 g (5.5 mmol) of the intermediate 2c¢ and 2.21 g
25 (21.85 mmol) of triethylamine were dissolved in 25 ml
of dry dimethyl sulfoxide, and 3.48 g (21.85 mmol) of
pyridine/sulfur trioxide complex were added. The
mixture was stirred at room temperature for 16 h. The
reaction mixture was then added to agqueous sodium.
30 bicarbonate solution, and the precipitate was filtered
off with suction. The agueous phase was extracted with
ethyl acetate, which was then dried and concentrated in
vacuo. This residue was combined with the first
precipitate. 1.4 g (61%) of the product were obtained.
35
'H-NMR (Ds-DMSO): § = 2.15 (6H), 2.8 (1H), 3.3 (1H), 4.7
(1H), 6.9-7.8 (13H), 8.6 (1H), 9.0 (1H) and 9.7 (1H)
ppm.



c) (S)-2-(E-2-(4-N, N-D nmet hyl am nonet hyl ) phenyl )ethen- 5

1-yl)-N-(3-phenyl propan-1-ol -2-yl)nicotinmde [sic] 2.03 g (7.2
mol ) of the itHAEMARRGRe 2b and 1.09 g (7.2 mol ) of

(S) - phenyl al ani nol were added to 25 ml ©f27 = et hyl ene chl ori de, and
1.82 ¢ (18 nmol ) of 10 triethylam ne and 0.97 g (7.2 mol)
of 1- BRambe benzotri azol e were added. Then, at 0C, 1.38 g

f} 7-dZ rrm)l), . N-Ofl-caaxc'iﬂaxﬁ‘éd ;hyll-t?oiéligre%ﬂwﬁ@ni;ﬁ@paﬂpﬂﬁ)—za (EfagFadi i m']ge' .
ydrochl ori de were added,_ a e ure was s red a rr or

h” and then at V@Eﬁ#ﬁ&ﬂﬂﬁ%ﬁiﬁh@%ﬁy{@ﬁﬁeﬁ%lh?thﬂ%'féﬁiiﬁ ﬂzﬁ?i?ﬁrgsﬁgg
washed successively with 100 Ml of 5% sgrangth citric acid and 100 mi
of sodi um bi carbonate sol ution =laf t er dryi ng,

concentrated in vacuo. 2.45 g (82% of, cREBCt were obt ai ned. 20
d) (S)-2-(E-2-(4-N, N-D nmet hyl am nongf hy! )3 yl) - et hen-

1-yl)-N(3-phenyl propan-1-al -2-yl))nrToly nam de [ sic] 2.27 g (5.5
nmol ) of the internediate 2c and 2.21 g ¥ (21.85 Mol ) of triethylam ne
were dissolved in 25 ni of dry di met RglAsul foxide, and 3.48 g (21.85

mol ) of pyridine/sulfur trioxide conpkex were added. The

m xture was stirred at roomtenperature for h. The reaction m xture
was t hen added to aqueous sodium 30 bicarbomage solution, and the
precipitate was filtered off with suction. The aqueous phase was
extracted i th ethyl acetate, which was then dried and concentrated in

vacuo. This reag) W(Wiﬁ@I%ﬁ@ﬁﬁlMéﬂh&i‘ﬁofhéline precipitate. 1.4 g
(61% of the product were obtained. 35 err]HHNVR (D6-DVMBO): [err] =

2.15 (6H), 2.8 (1H), 3.3 (1H, 4.7 (1H), 6.9-7.8 (13H), 8.6 (1H, 9.0
(1H and 9.7 (AH)ml1 (Qppd mol) of 4-vinylbenzylchloride and 275 ml

e 21 AT RS BT oAl 3 E1do(d o
10 methanol for 3 h. The mixture was then concentrated in
vacuo, and the resulting residue was partitioned
between 1M hydrochloric acid and water [sic]. The
acidic phase was washed with ether and then made
alkaline with 2M sodium hydroxide solution. This
15 aqueous phase was extracted with ether. This organic
phase was dried and concentrated in wvacuo, resulting in
24.6 g of the product.

b) Ethyl E-2- (4~ (morpholin-l-ylmethyl)phenyl)ethen-1-
20 yvlbenzoate [sic]

14 g (68.9 mmol) of the intermediate 3a, 16.6 g
(72.3 mmol) of éthyl 2-bromobenzoate, 24 ml (172 mmol)
of triethylamine, 0.36 g of palladium(II) chloride,
25 0.96 g of tri-o-tolylphosphine and 1 ml of water were
heated in 150 ml of dimethylformamide at 100°C for 2 h.
The mixture was then poured into water and the
resulting solution was extracted with diethyl ether.
The organic phase was dried and then concentrated in
30 vacuo, resulting in 28 g of the product.



5 a) N-(4-Vinyl phenyl) nethyl nor phol i ne 20 M (0.14 nol) of

4-vi nyl benzyl fﬂ%@ﬂﬁgﬁﬂd 25 m (0.28 nol) of norpholine were refl uxed
i.n 150 m of for 3 h. The mYxture was then concentrated in
vacuo, and the resulting residue was part4tioned bet ween 1Mh ; .
hydr ochl ori c agi d, wa Si.C. was washed wi

e%/her and thelf c’r&i’g{' (4= Qfﬁ}f?@% %?ﬁ[ﬂ??&ﬁf sbTuti on. This 15
aqueous phase yldernzdira el w thydtdehlofids pei@hi ¢ phase was dri ed
and concentrated in vacuo, resulti ng in 24.6 g of the product. b)

Et hyl E-2-(4- (norphol i n-1-yl net hyl ) phenyl ) et hen-1- 20 yl benzoate [sic]
14 g (68.9 mAf @ 680 mmel)| mier hbei sinternediate 6 3 wer@?ﬁﬁsnimad of

et hyl 2-brsonoha f&ﬁﬁia? 245 grim( 1@ m@ﬂﬂanol Ofaﬁd' &f hy rrg& Q)ff

pal | adi un(11) ch ori 25 0. of tri-o-tol yIphosphlne an

water were ressa nhX@B°ﬁ+d%f dismOlMAS ok Rradrde Mat quOWéFIEFCWQﬁe 2 h.
The mixture W&Sidé&.ﬂ '}&wrﬁﬂxw{:@ W?.Eerstq.&fkéd]%% robﬁs'&bfjnb@&g%@réét Itf;ﬁik vas
extracted wit et y et her e organi c, phase was dri.ed an en
concentrated i §b . PEEEFYTS g W88 gthBPRt helSPbdRdized  with _
- 28 - ﬁydidbhlbﬂﬂdmaﬂmﬂland.gknrabyéaphéﬂhlkehb&nabetate. yiHenzoi ¢

acid x hygy ocll 4 [Hfde was dried and concentrated in vacuo. The
residue was dissolved in ethanol, and the hydrochloride

was precipitated by adding ethanolic hydrogen chloride
solution and was then filtered off with suction. 24.3 g
of the product were obtained.

15
d) N-(l-Carbamoyl-l-hydroxy-3-phenylpropan-2-yl)-2-(E-
2-(4- (morpholin-1-ylmethyl)phenyl)ethen-1-yl)benzamide

[sic]

20 1l g (2.8 mmol) of the intermediate 3¢ were reacted in
analogy to method 2c with 3-amino-2-hydroxy-4-
phenylbutyramide (J.P. Burkhardt et al., Tetrahedon
[sic] Lett. 1988, 3433-3436), resulting in 0.97 g of
the product.

25
e) N-(l-Carbamoyl-l-oxo-3-phenylpropan-2-yl)-2-(E-2-(4-
(morpholin-1l-ylmethyl)phenyl)ethen-1-yl)benzamide [sic]

0.9 g (1.8 mmol) of intermediate 3d and 1 uL (7.2 mmol)
30 of triethylamine were dissolved in 20 ml of anhydrous
dimethyl sulfoxide. Then, at room temperature, 0.57 g
(3.6 mmol) of pyridine/sulfur trioxide complex
dissolved in 12 ml of anhydrous dimethyl sulfoxide was
added dropwise. The mixture was stirred for 30 minutes.
35 The mixture was then poured into water and neutralized
with aqueous sodium bicarbonate solution. The aqueous
phase was extracted with ethyl acetate. The organic
phase was then dried and concentrated in vacuo. The



28 g (80 ‘rrrml) of the internediate 3b were dissolved 5 [lacuna] 250 mi

of ethanol, (159 mmol) of pot assi um hydr oxi de di ssol ved
i.n 150 m of v@%‘?’f&:ﬁs added. The ;gg(ture was stirred at room

tenperature for 16 h. The m Xt ur was t hen neutralized with
hydrochl oric acid and extracted W|t t hyl at I an| . phase
was dried and %%ﬁfc%ﬁ?ra‘fvaa i PAECH %}eé, gggélesggﬁ-(g%%e &h%§?5| ve % _
et hanol, and t01.e511>girmﬂtl:haelmm0duct mscppe’caplngt ed by addi ng ethanolic
hydr ogen chl ori de solution and was then fil tered off with suction.

24.3 ¢ of. the product were obtained. 15

N- ( 1- Car banmoy | ‘B-NMRdr(@syD¥SBhend| pr 8pan-(AH)|,) 22 |:_(_‘LH), 3.25 (1H), 3.5

2- (4- (mrwollméyylﬂeshxbmhersyla) ethen l7vb)rpeszansee, 7.8 [gdwl, 820 1 ¢
(2.8 mml )~ of the interpediafe 3c were reacted in anal ogy t'o met hod
2c with 3-&Hh®E Bdf oldHy-PPM. phenyl butyrami de (J.P. Burkhardt et
al ., Tetrahedon [sic] Lett. 1988, 3433-3436), resulting in 0.97 g of

t he product. . .

N (17 Car by 12 o581 Ebwiag, FrpERARS, YAme RYERated. in analogy to the
(ror phol i n- 1- ydlerd ye3qehegs ) @denetthgdiy benzani de [ si c] 0.9 g (1.8
nmol ) Ofdi terrredi ate 3d and 1 [err]L (7.2 mmol) 30 of triethylamne were
di ssolved in 20 m of anhydrous di met hyl sul foxi de. Then, at room
tenmperature, (Exple 4 (3.6 mml) of pyri di ne/ sul fur trioxide

cggpgeg d'ﬁs%]l@é‘rbéhé#lﬂi @i?a@rﬁﬂé?yﬁpﬁbﬂgﬁhﬂi-yﬁMLQDXEdQ \o/aS(tl-
adde ropw se e m X s, stirred for utes m, xture was
t hen poured i rﬁ%rl?/%lc’g r&%“?l\é@ﬂhﬂ‘?%ﬂ eth?\i‘ﬂ‘l %ﬁh@ﬁﬁéag‘bélau?ﬁbf:éar bonat e
solution. The aqueous phase was extracted with ethyl acetate. The
organi c phas S I rateq i acup., T
- 29- 15 re?gﬁdgamsac?ngggi) ?at eg ti?’ rﬁ%gléét (Lf)n'faé/ e&rﬁér’, L%thbﬁ”’ 6?751 g
of the product{}Hkeci §i.9a’r7i.ﬁg.(l3H), 8.6 (1H), 9.0 (1H) and 9.7 (1H)

ppm.

Example 5
20 N- (1-Carbamoyl-l-oxo-3-phenylpropan-2-yl)-2-(E-2-(4-
(N,N-diethylaminomethyl)phenyl)ethen-l1l-yl)benzamide

[sic]

H-NMR (D¢-DMSO): & = 1.0 (6H), 2.5 (4H), 2.9 (1H), 3.25
25 (1H), 3.5 (2H), 5.4 (1H), 7.1-7.6 (13H), 7.8-7.9 (2H),
8.1 (1H) and 8.9 (1H) ppm.

Example 6

2-(2E- (4- (N,N-Benzylmethylaminomethyl)phenyl)ethen-1-
30 v1l)-N-(l-carbamoyl-1l-oxo-3-phenylpropan-2-y1)benzamide

[sic]

H-NMR (D¢-DMSO): & = 2.1 (3H), 2.9 (1H), 3.1-3.6 (5H),
5.3 (1H), 7.0-8.0 (16H), 8.1 (1H) and 8.9 (1H) ppm.

35
Example 7
N- (1-Carbamoyl-l-oxo-3-phenylpropan-2-yl)-2-(E-2-(4-
(N,N-dimethylaminomethyl)phenyl) ethen-1-yl)benzamide
[sic]



far]HNM?(qu] DVSO): [err] 2.3 (4H), 2.9 (1H), 3.25 (1H), 3.5 5
3

(2H), 3.6 (2H 78(1 H), 7.8 (2H), 8.1 (1H and 8.9
(-2H) ppm OOEQz%é%g%Iomnng exanpl e ée prepared in anal ogy to the
above exanpl es and net hods: 10 Exa

N- ( 1- Car banoyl - 1- oxo- 3- phenyl pr opan- 2- yI) 2-(E-2-(4-(1-
pyrrolidinyl methyl)phenyl)ethen-1-yl)benzam de [ sic] 15 [err] H NWMR
( CF3CO0H) : [er’n—]-NMEQ (]]55-(DM$Q) 283=(ZH)5 86B) (1R).9 41H), 3.3 1HH), 63997.8

13 8.6 4 I 20
( (T)Car barmyl(- -oko 3 phéﬁ)q bropan 2- ylg—&%H E- Ep m(lH) and>E P! f18)

(N N-di et hyl anP®P®aet hyl ) phenyl ) et hen- 1-yl ) benzam de [ sic]
[e rU+NMgUﬁ m@q [err] = 1.0 (6H), 2.5 (4H), 2.9 (1H), 3.25 25 (1H),
3.5 (2H), 5.4 (1H),_7.1-7.6 (13H), 7.8-7.9 (2H, 8.1 (1H) and 8.9 (1H)
ppm Eé?ﬁﬁ‘ ple 8
2|-§2 Eéll (N, Bl-ﬁe(lz-)’d:aﬁbﬁmgftmlﬁmoﬁﬁthLbﬁbﬁiﬂlb}:@bBﬁn2lyl?)Oz (E-2-(4-

- car ba - 1; 0X0
Vel 11 e ( DoUBMRECStE SR epFpBUTaN: RORRERYS) Entay § bhef1 sy bghhmide; 3
(1H), 7.0-8.0 (4b¢), 8.1 (1H) and 8.9 (1H) ppm 35 Exanmple 7
(1- Carban?%lil 0XO0- 3- EhfnprroPantﬁ yl) -f b(E-Z-'g4-
e Y A O (e this0): 5 = 06 Yok 1.8 (am; 233 (hy; 2.9

(1) ; 3.25 (1H); 3.5 (2H); 5.3 (1H), 7.1-7.5 (13H), 7.8
(2H), 8.1 (1H) and 8.9 (1H) ppm.

15 Example 9
N- (1-Carbamoyl-l-oxohexan-2-yl)-2-(E-2-(4- (N,N-
dimethylaminomethyl)phenyl)ethen-1-yl)benzamide [sic]
hydrochloride

20 'H-NMR (D¢-DMSO): & = 0.8 (3H); 1.2-1.9 (6H); 2.7 (6H),
4.2 (2H), 5.1 (1iH), 7.1-8.0 (11H), 8.05 (1H) and 8.8
(1H) ppm.

Example 10

25 N- (1-Carbamoyl-l-oxo-3-phenylpropan-2-yl)-2-(E-2- (4-(4-
methyl-l-piperazin-l-ylmethyl)phenyl)ethen-1-
vl)benzamide x dihydrochloride [sic]

'H-NMR (D¢-DMSO): & = 2.8-2.9 (3H), 3.1-3.8 (9H), 4.2
30 (2H), 5.3 (1H), 7.1-7.9 (17H), 8.1 (1H) and 8.9 (1H)
ppm.

Example 11

N- (1-Carbamoyl-1l-oxo-3-phenylpropan-2-yl)-2-(E-2-(2-
35 (N,N-dimethylaminomethyl)phenyl)ethen-1-yl)benzamide

[sic]



H—-NNR(D6-DIVBO): [err] = 2.5 (6H), 2.9 (1H), 3.3 (1H), 3.9 (2H); 5.4

(1H), 7.2-7.6 \ (1H) and 8.9 (1H) ppm 5 Exanpl e 8
N (1-Car bam)yf)agb%§8§§%phenyl propan-2-yl)-2- (E-2- (4-
(N, N-di - n- propy! am nonet hyl )phenyl ) et hen- J-yl') benzam de SI c] 10

[err] H NVR ( D6z er. 6 (4 (2 '
3.25 (1H): 3.5%@@ é{’ ‘é“}l i 501(]1@%)’ I'?z? ‘1H)('2::% 28(1H21H)3 §nd
8.9 (1H) ppm (1HY; E&anﬁlH)Q 7. 0 8\-0 (116H) basay - (1WXoaexda8 29 YI(1LHY-
E-2- (4- (N, om, di met hyl am nonet hyl ) phenyl ) et hen- 1-yl )benzam de

si c] hydfochl ori de 20 [err]H-NVR (D6-DVBO): [err] 0.8 (3H);
.2-1.9 (6H); 2.7 (6H), 4.2 (2H), 5.1 (1H), 7.1-8.0 (11H), 8. 05
H) and 858 Examf:iél) 1ppm Exanpl e 10 25

N- (1 - Car bamoyl - ﬁxg he ropan 2-(4-(

met hyl - 1- pi per]§2| aﬁ’%@?ﬁ TEpﬁ%ﬁy?’)‘E%l‘ﬁéﬁlPrOPan zybf)lbeﬁza(ﬂﬁ-@e (-

hydr ochl ori déN [Hi—dj.methylamihbﬁ%yﬂ.%h@l‘@@) ethéh"—]]. 13n§c%t%na|§_16"1

1-3.8 (9H) [éiglso (2H), 5.3 (1H), I—I)Y and 8.9
H) pp Exampl e 11

N (1-Car barmyl 1- oxo- 3- phenyl propan-2-yl)-2-(E-2-(2- 35

(l;llN di-mef gyl g AGEEt (B -bieR%! sethensl- ez all da ey 30516y 3y
(1H); 5.4 (1), 7.2-7.6 (13H), 7.8 (1H), 8.6 (1H) and

9.15 (1H) ppm. .
o Rll
RI
< 2’ \NH)\n/
0
RI'!

anmple! R’ R"’ R’
13 CONH, CH,Ph / N
™ cn,CH,CH;
14 |cows, CH,Ph P N
~ CH,CH3
15 |CONH; CH,Ph = N
~ CH,CH,CH;

15



(1H);

5.4

[err]HNWR (D6-DVSO): [err] = 2.1 (6H), 2.9 (1H), 3.2 (1H), 3.5
5.3 (1H), 8.1 (1H) and 8.9 (1H) ppm 5 Exanple 12
N-(1- Car banoylgqgg)iégggghenyl propan-2-yl):2-(E-2-(4-
(N, N-di et hyl am nonet hyl )phenyl ) et hen- 1Tyi3 ni cot i nam de [ sic] 1
1H NMR ( D6- DVS =PG5 {8 R (-3 i
(1H), 7.2-7.6 le 7.8R(1H), |8.6 K'1H) ahd 9.15 ®H ppm [err]
Exanpl e R e+ R-e++4= LGP 2Rk +-e++
14 CONH2 CH2H/h [¢rr] 15 2 cuy CH2Ph
[err] 15 16 |ConH, (CHz ) 3-CH3 32} A x R
Rl err] \CH2C53
CH
17 |&m cB,Ph \/_Q/N/ :
\CH3
CH
18 |conm, CHzPh \/fQ/N/ ?
\CH3
/CH3
19 |cons; CH,Ph N
Z ™ cn,cH;
20 |[CONH; CH;Ph \/-g\N\—/NCPh
=
N\
21 |CONH, (CH,)3CHa \/@\Numfb
"
22 |m CH,Ph _CEC—Q/\N
"\ CH,CH;
_ . _ CHyCH3
23 | CONH, CH2Ph —c_=_c—©/\n
™ cH,cH;
C52¢H3
24 |E CH,Ph —0~©/\N/
N CH,CH3
25 |conm, (CHz) 3CH3 -—O—Q/\N NCH;
s
CH
~ 3
26 |H CH,Ph —o0 N
\CH3




1_6 CONH[ err] [err] [err] 17 H CH err] Ph

(
18  CONH err] PPh [err] 19  CONH2 CH2Ph
20 Ccone 005074898 [err] _ 5,21  CONMR [err] 22
H CH2Ph 23 CONH2 é-opPh [err] 24 H
CH2Ph 25 Ek,u\lnﬂ gH2-Sers terri '
xampl R’ R’ R""

. I\
27 |BH CH2Ph —0 N NCH3
—/
- CH,CH;
28 |CcONH, CH;Ph —_ o—-@/\ N
™~ CH2CH3

- _~ Chs
29 |conm, CH,Ph —o N
™~ CHs -
- CH,CH3
30. CONH, (CH2)3CH3 —0 N
~ CH,CH3

' - CH>CH;3
31 |m CH,Ph CH2—©/\ N
~ CH,CH3
32 |CONH; CHzPh CH; N NCH3
—/

_~ CH2CH3
33 |CONH» CH2Ph CH, N
CH,CH3
.~ CHy

34 |m CH,Ph N
~ ~ CHjy
- CHj

35 |conm, CH,Ph V_Q\/\N

36 |H CH,Ph \/4@/\/ N .
= ™ CH,CH,
37 CONH» CH,Ph \/_@/\/ N
= ™ CH,CH;




26

H

-  Exanpl e
CH err] Ph

29

CONH2

(CH2)[err]

32
[err]

CONH2

34

CH2Ph

[err]

R R' Rl err] 27 H
0050/48[9,§,6r] 28 CONH2 CH2Ph [err]
CH2Ph 4 - 30 CONH err]
L e+ _2 el G2k f
[ExamglePPh R’ ;I‘ R’ [en{] 33 COMM2 CH2P
= 2 Dh [ arr ]
39 |[conm; CHPh \4—@/\/ NL_/NCH3
40 |m CH,Ph \4_@/\“/\]
41 |CORH, CH,Ph V—Q/\NG
42 |m cH,Ph \4—@\/“ )
43 |CONH, CH,Ph \/-Q\/N )
44 |comm, (CHz)3CH3 V_Q\/N )
45 H (CH3)3CH3 v_@/\l{]
46 CONH; (CH2)3CH;3 \//_@/\Ni]
47 |H (CH, ) 3CH; V—Q/\N )
\
48 |H CH,Ph V—O/\N\_/NCHs
_~ CHaCH3
49 |m CH,Ph \/—Q/\ N
™~ CH,CH3
50 |m CH,Ph > N O
./



35  CONH2 CH2Ph [err] 36 H CH2Ph

[err] 37 CONH2 CH2Ph [err]

-34- Exanpl e 0050/48966 R Rl err] 38 H
CH2Ph [err] 39 CONH2 - 35 @éH2Ph [err] 40
H h [orr] CONER CHR2Dh

[err] 42 ﬁxamplel R° CH3Ph gr'* [err] 43R*** CONH2

CH2Ph lerc]

51 |8 (CH3)aCH3 N 0
=~ —/
) /N

52 |comn, (CH2)3CH;3 N o
= s

\/-Q/\ -~
53 |H CH,Ph N
Z ~

CH,CH;3

CH —'< >
54 |H (CH2)3CH3 N/ 2
’a ~
' CHj
AN
55 |CONHj (CHz)3CH3 \[@\/ N\ @
CHj3

56 |CONHCH,CH3 |CH,Ph \/-O/\N NCH,
| —
_~ CHaCH3
57 |CONHCH,CH; |CH,Ph \/-Q\/N
~

CH,CH;3

58 CONHCH,CH;3 CH,Ph \/—©\/ N 0
= -/

59 |CONHCH,CH; |CH,Ph \/-Q\/N ’
=

60 |CONH, CHzPh \/—Q/\N NCH,CH3
=~ —/

61 |H CHaPh : N NCH,CHj3
~ ./

62 |m (CH)3CH3 \/—Q/\N NCH,CH;
= —/




44

CONH[ err] [err] [err] 45 H (CH2) 3CH3
[err] 46  CONH2 ( CH2) 3CH3 [err] 47 H
((CH2) 3CH3 0050/4896&8 H CH2Ph [err] 49
CH err] Ph [err] 50 H - 36 GH2Ph [err]
- 35- Exanpl g R 2 - R-e+
H Eenpld = [err] 852 CQNH2 ( CHR) 3CH3 ¥
[err]
63 |CconE, (CHz)3CH3 V__@/\Nuucnzcm
64 |CoONH, CHzPh N N—CH
= / ~~ckH;
; ™\ - CHs
65 |H CH,Ph ~ N N—CH
/ ~cn;
Ol
66 |u CH,Ph N N
W—@\ \__/
67 |conm, CH,Ph \/_@/\N N—-@
= /
™\
68 H (CH;)3CH3 \/—Q/\N\—/N
69 |CONH, (CH;)3CH3 V_Q/\N\_/u
RI'
R’
7 N\ coun)ﬁ‘/
N o
R’
lExample‘ R’ R’ R"’
_ CHaCH3
70 |H CH,Ph V_Q/\N
\CHzCH3
_ CHCH;
71 | CONH: CH,Ph V_Q/\N
™ CH,CH;

51



53 H CH err] Ph [err] 54 H [err]

err 55  CONH2 ( CH2) 3CH3 [err] 56 CONHCH2CH3
[CHZP]h 0050/48966/ 1] 57 CONHCH2CH3  CH2Ph
[err] 58 [err] [err] - 37 -[err] 59 CONHCH2CH3
CH2Ph ferr——60—COoNHR CH2Rh [err] 61
H Cfxampld = R [elr] Rr'62 M (GH2) 3CH3
[err]
I\
72 |m CH,Ph V—Q/\N\_JNCH:,
. I\
73 |conm, CH,Ph \/—©/\N NCHj3
= ./
_~ CH2CHj3
74 |H (CH2) 3CH3 \/_Q/\N
\CH2CH3
_~ CH2CHj
75 |conH, (CH2) 3CH; V‘O/\N
\CH2CH3

76 H (CHy)3CH3 | Z N NCH3
77 CONH; (CH>)3CH, Z N NCH;
78 |H CH,Ph \/_@/\ NCI
=
79 | cown, CH,Ph \/_Q/\ N:|
=
80 H H3)3C
(CHz)3CH3 | V—©/\ N )
81 CONH >
2 (CH;)3CH;y \[__@/\ N
82 |H CH2Ph \/__@/\ N
= : >
83 |conn, CH,Ph \/—©/\ N )
=
84 |H CH,Ph \/_@/\ N 0
~ /




- 36 -

63 CONH2 (CH2) 3CH3 [err] | 64 CONH2
CH2Ph . [err] 65 [err
[err] 67 CONH2 CH2Ph - 38 - [err]
H H-3EH3 o
(CH2) 3CH err] xample{ R" [enr] R%err] Examgl' & R
R' R Z0—H. —CH2Ph
[err] 85 |conn, CH,Ph - \/—Q/\N o
=~ —/
86 |H (CH2)3CI3 \f_©/\u (o]
-87 CONH, {CH2)3CI3 w@/\“ . o)
/CH2CH3
88 |& CH,Ph \/—Q/\N
\CHzCH;;
CH,CH
. s
™ cH,cHs
, I\
90 g CH2Ph [sic] \/—©/\n NCH3
=~ /
N\
91 |CONH, CH2Ph [sic] \/_©/\N NCH3
~ —/
92 |H CH,Ph —0 N
\Cﬂg
/CH3
93 |cons, CH,Ph ——O—Q/\N
\CH3
/CH2CH3
94 |H CH,Ph —o0 N
™ CH,CH,
_~ CHyCH3
95 |conm, CH,Ph -—o~©/\u
\CH-‘)CH3
96 |H CH,Ph
» | O~ T

68



71 CONH2
- 37 -
Cerr]Ph
(CH2) 3CH3
(CH2) 3CH3
CH2Ph
(CH2) 3CH3

Exanpl e

CHzPh

[err]

R R Rl err] 72 H
0050/48PFP 73  CONH2 CH2Ph [err] 74 H
[err] 75 CONH2 - BEHR) 3CH3 [err] 76 H
Tt L A} 7 T 1
[baam}n:l 7% COMR  re CHZI%h e [err] 80 H
1
97 |CONH, CH,Ph \/_@\N NCH;
98
H (CH2)3CH3 \/—Q/\N NCH;
99 |CcoNH, (CH2)3CH3 \/—©/\N NCH;3
. =~ —/
R"
R'
7\ CONH)\“/
o}
R!II
IExample* R R'' R""'
100 |H CH,Ph \/"@/\N
\CH3
P CH;
101 |cowH, CH,Ph V—Q/\N
\CH3
102 |B (CH;)3CH3 V_@/\N
\CH3
103 |CONH, (CHz)3CH3 V_@/\N
~
CH3
_~ CHCH3
104 |m CH,Ph V—Q/\N
CH.CH3
_~ CH,CH3
105 |conn, CH,Ph \/@/\N
= ~
CH3;CH;



81 CONH2

( CH2) 3CH3 [err] 82 H CH2Ph
[err] 83 CONH2 CH2Ph [err] 84 H CH2Ph
[err] 0050/48966 - 38- Exanple R
R' "Rl err] 8540CeNH] err] CH err] Ph
[err] 86E-L +CHH-3C13 -

[err] xampef] R 89 H r* CH2Ph RTerr] 89| conre
CH2Ph [ sic ] Jerr] Q0 H CH2PRh [sic] [odr]
106 |H ~ /—< >’ ~N

=
\C32C33
_- CH,CH;
107 |coxH, (CH2)3CH3 \[Q/\N -
\Cﬂz(:Hg
:;os B h
CH,P _ n\_/ncaa
\
109 |CONH, CH,Ph \/-—Q/\N NCH;
= \
110 |m
{CH, ) 3CH3 V__@/\NU NCH3
111 |CONH; (CH;3)3CH3 \/Q/\N NCH;
~ “/
112 (& CHzPh \/—Q/\N o
= \ S
- ™\
113 |conH, CH,Ph \/Q/\N Je)
=~ ./
7\
114 | (CH3)3Cl3 \/—Q/\N o
=~ /
115 |cons; (CH2)3CI3 \/—Q/\u o
= \/
—
116 |H CH,Ph \/—Q/\N
=~ (-
—
117 |CONH2 CHaPh \/_@/\N
= (-
118 |H {CH2)3CI3 \/—-Q/\N/_
=~ (-




él CCNHZ [err] [sic] [err] 92 H CH err] Ph

[err] 93 CONH2 CH2Ph [err] 94 H

CH2Ph 00p@/#B966 o5 CONHerr] CH2Ph [err]
96 H CH2Ph [err] = 41 -0050/ 48966

- 39 - Exanpl ¢ R =1 Rlerr] 97
CONH2 B&mal r [efr] = Ne‘ e NCH err] 98
H 2).3CR [ [err] (CH2) 3CH3

Q9 CONHR
[err]
119 |CONH, (CH2)3CI3 Z N
120 |H (CB3)3CI;3 \~,¢¢"<<::>>”\\‘“ )
%21 CONH, (CH2)3CI,4 \\q;,-q<::>v’”‘~n )
122 |a CHoPh \f@AN )
123 |conn, CH,Ph \/_@(\u )

Example 44

N- (1-Carbamoyl-1l-oxo-hexan-2-yl)-2- (E-2~- (4- (piperidin-
5 l-yl-methyl) -phenyl)-ethen-1-yl)-benzamide

Ms: m/e = 462 (M+ + 1).

Example 60

N—(1—Carbamoy1—1—oxo—3—phenyl—propan—z—yl)—2—(E—2—(4—
10 (4—ethylpiperazin—l-ylmethyl)—phenyl)—ethen—l-yl)—

benzamide

Ms: m/e = 524 (M+).

Example 66
15 N—(l—Carbamoyl—1—oxo—3—phenyl—propan—z—yl)—2—(E—2—(4—
(4—phenylpiperazin—l—ylmethyl)—phenyl)—ethen—l—yl)—
benzamide
'H-NMR (Ds-DMSO):8 = 2.4 (1H), 2.5 (4H), 2.9 (1H), 3.1
(4H), 3.3 (1H), 3.6 (2H), 5.4 (1H), 6.8 (1H), 6.9 (2H)
20 and 7.1 - 8.0 (18H) ppm.

Example 71
N—(1—Carbamoyl—l-oxo—3—phenyl—propan—Z—yl)—2—(E—2—(4—
(N,N—diethylaminomethyl)—phenyl)—ethen—l—yl)—

25 nicotinamide



[err] Exanple R R’ Rierr] 100
H CH2Ph [err] 101 CON[err] CH2Ph
[err] 102 0080/48966 (CH2) 3CH3 [err] 103 CONH2
(CH2) 3CH3 [err] 104 H - 42 -CH2Ph [err] 105
CONH2 ,CH2Ph g 0050/ 48966 -
Exanpl e R 'H-NMR (DegDMSO) : 8 1.0 (6H), 24485 (1H), 3.3 (1H), 3.6

10

15

20

25

30

35

(4H), 5.4 (1H), 7.2 - 8.0 (11H), 8.6 (1H) and 9.2 (1H)
ppm.

Example 75

N~ (1-Carbamoyl-1l-oxo-hexan-2-yl)-2-(BE-2- (4- (N,N-
diethylaminomethyl)-phenyl)-ethen-1-yl)-nicotinamide
'H-NMR (Ds-DMSO):8 = 1.0 (9H), 2.5 (4H), 3.5 (2H), 5.2
(1), 7.3 - 8.2 (12H), 8.7 (1H) and 9.0 (1H) ppm.

Example 77
N-(1-Carbamoyl-l-oxo-hexan-2-yvl1l)-2-(E-2-(4-(4-
methylpiperazin-l-ylmethyl)-phenyl)-ethen-1-vy1)-
benzamide

'H-NMR (Ds-DMSO):8 = 0.9 - 1.9 (9H), 2.8 (4H), 5.2 (1H),
7.3 - 8.0 (12H), 8.1 (1H) and 8.8 (1H) ppm.

Example 79

N- (1-Carbamoyl-1l-oxo-3-phenyl-propan-2-yl)-2-(E-2-(4-
(pyrrolidin-l1-ylmethyl)-phenyl)-ethen-1-yl)-
nicotinamide

'H-NMR (CF3; COOD):8 = 2.1 - 2.4 (2H), 3.1 - 3.4 (3H),
3.6 - 3.9 (3H), 4.4 (2H), 5.2 (1H), 7.0 - 8.0 (16H) and
8.8 (1H) ppm.

Example 81

N- (1-Carbamoyl-l-oxo-hexan-2-yl)-2-(E-2- (4- (piperidin-
1-ylmethyl)-phenyl)-ethen-1-yl)-nicotinamide

'H-NMR (D-DMSO):8 = 0.9 - 1.9 (15H), 2.9 (2H), 3.2
(2H), 4.3 (2H), 5.2 (2H), 7.5 - 8.1 (11H), 8.8 (1H) and
9.0 (1H) ppm.

Example 83

N- (1-Carbamoyl-1-oxo-3-phenyl-propan-2-yl)-2-(E-2-(4-
(piperidin-1-ylmethyl)-phenyl)-ethen-1-y1l)-nicotinamide
'H-NMR (CF; COOD):8 = 1.6 - 2.2 (6H); 3.0 - 3.2 (3H),
3.6 - 3.8 (2H), 4.3 (2H), 6.1 (1H), 7.0 - 8.0 (14H) and
8.8 (1H) ppm.



106 H
[err]

109 CONH2

(CH2) 3CCH3

[err]
CONH2

[err]
108 H

0050z48966

112

(CHerr])3d3

[err]

5

10

15

20

25

30

35

Chmwple 85
(CH err])[err N @darbamoyl-1-oic¥Idphe

(2H), 3.6
8.6 (1H) and 9.2 (1H) ppm.

107 CONH2

CH2Ph

( CH2) 3CH3

[err]

[err] - 43 <111 CONH2

CH2Ph

(2H), 5.4

Example 124
N- (1-Carbamoyl-1l-oxo-3-phenyl-propan-2-yl)-2-(E-2-(4-

[

(1H), 7.

err]

ny1-Ydopdrhidd
. l;er rj 116
11 7AmoEglqlin-1-ylnet#yl) -phenyl) -ethen-1-

1H-NMR (Dg-DMSO):8 = 2.35 (2H), 2.8 (1H), 3.3

0 -

f

114

8.0 (14H),

(N, N-diethylaminomethyl) -phenyl) -ethen-1-y1) -

nicotinamide x dihydrochloride

1H-NMR

(1H), 4.3

(Dg~-DMSO) : 8 =

(2H), 5.5
9.3 (1H) and 10.8 (broad)ppm.

Example 125
N-(1—Carbamoyl—1—oxo-3-phenyl—propan—z—yl)—2—(E—2—(4—

1.1

(6H),

(1H), 7.

2.9
2 -

(1H),

[err]
110 H
(CH2) 3CH3

[err]
H

)-nic?ggq?ml
(1H), 3.5

8.1

3.1 (4H),
8.0 (13H),

8.7

(N, N-dimethylaminomethyl) -phenyl) -ethen-1-y1) -

nicotinamide x dihydrochloride

IH-NMR
(2H) ,

Example 126
N- (Butan-l1-al-2-yl)-2-(E-2~(4- (N,N-dimethylamino-~
methyl)phenyl)-ethen-1-yl)-5-methoxybenzamide

lH-NMR

3.0

(6H) ,

7.2 (3H),

{CDCLa)

3.8

(Dg-DMSO) :8 =
5.5 (1H),

2.7

(6H) ,

2.9

(1H),

3.2

(1H),

7.2 - 8.0 (16H) and 8.6 (1H) ppm.

[sicl:0 =

(3H) ,

4.6

1.0
(2H),

(3H),
4.8

1.8
(1H),

(1H) ,
6.4

7.3 - 7.8 (6H) and 9.7 (1H) ppm.

Example 127
2-(E-2-(4-(N,N-Dimethylaminomethyl)phenyl)-ethen-1-yl) -
5-methoxy-N- (pentan-1-al-2-1)-benzamide [sic]

Example 128

2.1

113

y12- (E-2- (4-

CHéeerr] Ph

(1H),

3.3
(2H) ,

4.3

(1H),

(1H), 6.8 -

N- (3-Cyclohexyl-propan-al-2-yl)-2-(E-2-(4-(piperidin-1-

yl—methyl)phenyl)-ethen-l—yl)-benzamide [sic]
[sic]:d = 1.0

lH-NMR

1.7

(8H) ,

(CDCL3)

1.8

(2H) ,

2.5

(3H) ,

(2H) ,
3.6

1.2
(2H) ,

(3H),
4.9

1.5
(1H),

(4H) ,
6.2



118 H (C|-|2)3C|3 [err]

- 41 - mpl e R R’ R 119
CONH2 (C}@§%Q1$8966 _ [err] 120 H
(CH2)3d 3 [err] 121 CONER - (CHerr])3d[err]

[err] 122 H CH2Ph [err] 123
CONH2 CHeFHE) » 7.1 (1Hdpr]7.3 (1H), 7.4&x4BBVe 245 (5H), N£.7 (1H)

1- Car banoyl - 1% m:2- (E-2- (4-(piperidin- 5

g-yl netth) pheng?) ethe% %ﬁyl) benzam de Ms: me = 462 (M+ + 1).
Exanpl e 60 N- (1- Car bamoyl - 1- oxo- 3- phenyl - propan- 2-yl') - 2- (E- 2- (4- 10
(4-ethy|piperaakamﬁlqlh@thl) phenyl)-ethen-l-yl)- benzam de Vs

me = 524 { My (4-MethF TSR En 0P a1-2-y1) -2- (B-2- (4- (piperidin-1-y1-
methyl)phenyl) ~ethen-1-yl)-benzamide [sic]
'H-NMR (CDCL3) [sicl:8 = 0.9 (3H), 1.0 (3H), 1.4 (3H),
1.6 (6H), 1.8 (2H), 2.4 (2H), 3.5 (2H), 4.8 (1H), 6.2
(1H), 7.0 (1H), 7.2 - 7.6 (8H), 7.7 (1H) and 9.7 (1H)
10 ppm.

Example 130
N-(Pentan—l—al~2—yl)—2(E—2—(4—(piperidin-l—yl-methyl)—
phenyl) -ethen-1-yl)-benzamide [sic]

15 'H-NMR (CDCLs;) [sicl:8 = 0.9 (3H), 1.4 - 1.6 (10H), 2.4
(4H), 3.4 (2H), 4.8 (1H), 6.3 (1H), 7.0 (1H), 7.2 - 7.6
(7H) , 7.7 (1H) and 9.7 (1H) ppm.

Example 131
20 2-(E-2-(4-(N,N-Dimethylamino-methyl)phenyl) -ethen-1-
y1l) -N- (3-phenyl-propan-1-al-2-yl)-5-methoxy-benzamide
[sic]
'H-NMR (CDCL3;) [sicl:8 = 2.3 (6H), 3.3 (2H), 3.6 (2H),
3.8 (3H), 4.9 (1H), 6.5 (1H), 7.0 - 7.4 (13H), 8.5 (1H)
25 and 9.7 (1H) ppm.

Example 132
N-(3-(3-Indolyl)-propan-1-al-2-yl)-2-(E-2-(4-
(piperidin—l-yl—methyl)phenyl)—ethen—l-yl)—benzamide

30 [sic]
'H-NMR (CDCL;) [sicl:8 = 1.4 (2H), 1.6 (4H), 2.4 (4H),
3.4 (2H), 3.5 (2H), 5.1 (1H), 6.4 (1H), 6.9 (2H), 7.1 -
7.5 (11H), 7.6 (2H), 8.1 (1H) and 9.8 (1H) ppm.

35 Example 133
N-(3-(4-Imidazolyl)-propan-l-al- -2-yl)-2-(E-2~(4-
(piperidin-1- yl—methyl)phenyl) -ethen-1-yl)-benzamide
[sic]



15 N- (1- Car bamoyl - 1 0x0- 3- phenyl - propan- 2-yl ) - 2- (E-2- (4- _

(4- phenyl pi perazi n- gl nmet hyl ) - phenyl ) - et hen-1-yl ) - benzam de

[err] H-NVR- (DBOBRB&BOFErr] = 2.4 (1H), 2.5 (4H), 2.9 (1H), 3.1

(4H), 3.3 (1H), 36(2H) 5.4 (1H), 6.8-(451),— 6.9 (2H) 20 and 7.1 - 8.0

18 71
&(?C{g?[)narmyl J‘l% ngﬁwlif?o‘bah 4. 2H)2- (E-6- (4H), 2.4 (4H), 3.4

(N, N-di et hyl an‘(mﬂpth;ylj) pieny| - gt heryl- y47)_ 28 g) Nigosinam de él H
- 42 - err] = (6H) 285(1H) %1&1}
(4H), 5.4 (1H) ll\"vfe (56?% %"@ %1?1) (éﬁél BPR- (1H) ppm

Exanpl e 75 N- (1- Car banoyl -1 - oxoI hexan- 2-yl) - (21 (E-Z-[(4-]I(—I-NNII?/I-R

th 1 coti nam de err
?Bgt%%)m?eﬁﬁﬂ‘filg %gﬁ)) 5.5 (ah) ) gl(zH) 5.2 (1H), 7.3 - 8.2
(12H), 8.7 (1Hy-&#dCochohékylppropdn-1- al4ExyﬁmFE -{B-2- (4- (morpholin-
hégﬁyfﬁ[ggpgﬁli%%? e@ﬁ%ﬁ?gﬁ %gnyl?éﬁ?ﬁ ﬁ-{i? ?enzamldg Isied o 15
[err] H-NMR (DO 8- 1.9 ((994){) 218 8(413H) 5.2.8 1k8H) ,

7.3 - 8.0 (12H, 88(6H11H); 9n<11ﬁ)8 Glﬂ) @B, 7.0 (1}5“l '29 197.6 (s,

( 1- Car banpy! - -o - phen I-propan 2- yI) -3- (B2 (4 2

(pyrrollgf% f@/}o e%yﬁ) tEheRPR: y| ) - ni coti nami de
[err]H-NI\/R(CF3 COD) : [err] = 2.1 - g((lé 3.1 - 3.4 (3H), 3.6 -

2. H,
- ) 1 m 25
%xgrrfol?)::) ,814 4]§)%+$'?Jlécf13 am)yl 7.1E)oxo?’.hexan-|2_|)-yia)nf12-(E- 2?(?1-gp:_|)pelropdi n- -
N- (4-Methyl-pentan-1-al-2-yl)-2-(E-2-(4- (morpholin-1-
yl-methyl)phenyl)-ethen-1-yl)-benzamide [sic]
15 'H-NMR (CDCL3) [sic]:8 = 1.0 (6H), 1.5 (2H), 2.1 (1H),
2.8 (4H), 3.7 - 3.9 (6H), 4.8 (1H), 6.3 (1H), 7.0 (1H),
7.2 - 7.8 (9H) and 9.7 (1H) ppm.

Example 136

20 2-(E-2-(4- (Morpholin-1-yl-methyl)phenyl)-ethen-1-yl)-N-
(pentan-1l-al-2-yl)-benzamide
'H-NMR (CDCL3) [sic]:8 = 1.0 (3H), 1.5 '(2H), 1.7 (2H),
2.4 (4H), 3.4 (2H), 3.7 (4H), 4.9 (1H), 6.3 (1H), 7.0
(1H), 7.2 - 7.6 (8H), 7.7 (1H) and 9.7 (1H) ppm.

25
Example 137
N- (1-Carbamoyl-1l-oxo-3-phenyl-propan-2-yl)-2- (E-2- (4~
(pyrrolidon—l—yl—methyl)—phenyl)—ethen—l—yl)—benzamide
x methanesulfonic acid

30 'H-NMR (Dg-DMSO):8 = 1.8 - 2.1 (2H), 2.3 (3H), 2.6 - 2.9
(2H), 3.1 - 3.3 (2H), 4.25 (2H), 4.8 (1H), 7.0 - 8.0
(17H) and 9.8 (1H) ppm.

Example 138

35 N—(1—Carbamoy1—1-oxo—3-phenyl-propan—z—yl)—2—(E—2—(4—
(morpholin—l—yl—methyl)—phenyl)—ethen—l-yl)—benzamide x
methanesulfonic acid



1- ylnethyl) phenyl) ethen 1-yl)-nicotinam de 1H NMR

[) - 1.9 (15H), 2.9 (2H, 3.230 (2H, 4.3
(2H), 5 2 (2H) 050548%51 (11H), 8.8 (1H) and 9.0 (1H) ppm
Exanpl e 83 N- ( 1- Car barmyl 1- oxo- 3- phéRyF- pr opan- 2 yI) 2- (E—2 (4- 35
(pi peridin-1-yloethyl)-phen then 1- yI -ni cotinam H-NNR (CF3
COOD) : [err] = %‘BNMKZ( De- i\iﬁ’ § §2( )3oH)2 -8 (131)6 3328(%12
(22%, 6.1 (1H) (2R)0 383 O(QMH) 4amd (1H) 8. 8.61H1wPM 7.0 - 7.7 (14H),

5
- (1- Car bamoyl 71 D488 phedyI LB opdn 02 (). 26 5, § dbroad) ppm.

(nor phol i n-1-yl met hyl ) - phenyl) et hen-1-yl)-ni cotinam de [err] H NWMR
( D6- DVBO) : gerrhxa_gl% §5 8(1H) : 33(1H) 35 5 (2H) 3.6 (2H),
5.4 (1H), & (1H), 8. 1H) and 9.2 (1H) ppm

Exanpl e 124  N-(R-mi ﬁ@éﬁyprpp@mlsaghanml)pf%d@-rzz () (mprEhcd i 10

(N, N-di et hyl farmnsmre;na&ehm?gﬁ%h eTeEﬁ@nlﬂ ) -benzaml%t 'yifa de X
di hydrochl ori dg er@&

(4H), 3.3 H-R D§13 E§= '(1 ), 83@5 ((?_ 3877 ((1
9.3 (1H) and 1Q.8 ((tm@ad)smarm 156 (13Ht)‘c>sarmlse (12 and 9.6 (lH) ppm.
N-(1- Carb?ﬁnyl-l oxo0- 3- phenyl - propan- 2-yl ) -2-(E-2- (4-

(N, N- di met Ryl ami nonet hyl ) - phenyl ) - et hen-1-yl ) - ni coti nam de X

di hydr ochl ori dBxafple[ @d0] H- NVR ( D6- DI\/SO) [err] = 2.7 (6H, 2.9 (1H), 3.2

éi;%plg ?26 NL%EEIEEO§Xi OPZE_ f §Ub_q§p2_ﬁqN9§E&'?ﬁﬁ}an1no- 25
nethyl)phenyl)yérﬁéﬁ 19P?EB¥%érﬁ§£?§eﬂzX dbenzamlﬁeNWR
icl:[err] Hﬂmmgﬁinﬁsé)llﬁ =221a(Ydn), 3.43.2mj6H3 & ?41&?,“) 4.9-6

[s
(2H), 4. 81ng) ay? 618 88 (16w, 8.1 (1m) and 9.7 (1) ppm.

, 3.1

Example 141
2-(E-2-(4- (N,N-Dimethylamino-methyl)phenyl) ~ethen-1-
yl)-N-(3-indolyl-propan-1l1-al-2-yl)-benzamide [sic]

20 'H-NMR (CDCL;) [sicl:8 = 2.3 (6H), 3.4 (4H), 5.1 (1H),
6.4 (1H), 6.9 (1H), 7.0 - 7.5 (13H), 7.6 (2H) and 9.6
(1H) ppm.

Example 142
25 N- (1-Carbamoyl-l-oxo-propan-2-yl)-2-(E-2- (4- (N, N-
dimethylamino-methyl)-phenyl)-ethen-1-y1)-benzamide
hydrochloride
'H-NMR (De-DMSO):8 = 1.3 (3H), 2.7 (6H), 4.3 (2H), 5.1
(1g), 7.3 - 8.0 (1l1H), 8.1 (1H), 9.0 (1H) and 11.2
30 (broad) ppm.

Example 143
N- (1-Carbamoyl-l-oxo-propan-2-yl)-2- (E-2-(4- (morpholin-
1-yl-methyl) -phenyl)-ethen-1-yl)-nicotinamide

35 dihydrochloride
‘H-NMR (Dg-DMSO) :8 = 1.4 (3H), 3.1 (2H), 3.2 (2H), 3.8 -
4.0 (4H), 4.4 (2H), 5.2 (1H), 7.5 - 8.2 (10H), 8.7
(1H), 9.2 (1H) and 11.6 (broad) ppm.



7.2 (3H), 7.3 - 7.8 (6H and 9.7 (1H) ppm 30 Exampl e 127

2-(E-2-(4-(N, hkﬁ%§2£$¥§?n1nonethyl)phenyl) et hen-1-yl) -

5- met hoxy- N—(p 2-1) - benzam de [250 Exanpl e 128 35 N-
(3- Cycl ohexyl - propan-al -2-yl)-2- (E-2- (4%(piperidin-1-

yl - nethyl)phen% %m he 4& yl)-benzam de [sic] [err] H NVMR (CDCL3)
[sic]:[err] i F§ 1.2 (3H), 1.5 (4%0, 1.7 (8H), 1.8 (2H), 2.5
(3H), 3.6 (ZFDN £419C4#bhmo$l21-oxo-propan-2-yl) -2~ (E-2- (4- (morpholin- - 44

(1M, 1743 ﬁét@lﬁpﬁnéﬁg) étﬁeﬁz'f)-yﬂ Beb2Hvial 7 (1H and

9.6 (1

N-(4f F?hsppenhxﬂrgchlozlﬁﬁ) 2- (E-2-(4-(piperidin-1-yl-

met hyl)phegyl)lp@xmo (oylomdepzgnide bichn , 3.1 12k NWz(CPﬁ;)’B)
[sicl:[err] =0, @ (3H), WS }qH

(2H),- 3.5 (2H) (214) 19 | (%Ht 43(& )+ 7 Gl(l(ﬂ)H)ﬁ erﬁ} ?7
(1H).;and 9.7 glHh) (1ﬁ), BPM (1H) andEiangl €b¥d@d) ppm.

N (Pentan-1-al -2-yl)-2(E-2-(4-(piperidin-1-yl-nethyl)-

phenyl ) - et hen- 1-yl)-benzam de [sic] 15 [err]H-NMR (CDCL3) [sic] :[err] =
0.9:(3H), 14Ex&mﬁ1(alﬂ)&|)3 2.4 (4H), 3.4 (2H), 4.8 (1H), 6.3 (1H),
7.0 (1 2 Exanpl e
5 5o -8( zﬁ ‘EWEB"%F% pholprbilndd ?’Slhez(’]&p'ezltD R (4 methyl w
yIX-N—(B phenyplpeﬁgaﬁnilaylzmyphyéJ b@ﬁb&ﬁraeyl) bqnﬁdﬂ

[gqr] NgR gcrgiﬁ}dgggﬁlorgde .3 (6%% 3.3 . 2[0 256 (250 _— 3.8

( ;H)’ 9 Oy Qo (Bl ovtsd) 16 7=t .58 13y 2 10 255 320w, ” 160 PP

4.0 (4H), 4.3 (2H), 5.1 (1H), 7.3 - 8.1 (12H), 8.9 (1H)
15 and 11.5 (broad) ppm.

Example 146
N- (1-Carbamoyl-l-oxo~hexan-2-yl)-2-(E-2-(4-(4-methyl-
piperidin-l-yl-methyl)-phenyl)-ethen-1-y1)-benzamide

20
Example 147
N- (1-Carbamoyl-1l-oxo-3-phenyl-propan-2-yl)-2-(E-2-(4-
(4-methyl-piperidin-1-yl-methyl)-phenyl)-ethen-1-yl)-
benzamide
- 25
Example 148

N-{l-Carbamoyl-l-oxo-3-phenyl-propan-2-yl)-2-(E-2-(4-
(N- {(n-propyl) -N- (2-methyl-propan-1-yl)aminomethyl) -
phenyl)-ethen-1-yl)-benzamide

30 !H-NMR (CDCL;) [sicl:8 = 0.9 (9H), 1.4 (2H), 1.8 (1H),
2.2 (2H), 2.3 (2H), 3.2 - 3.6 (4H), 5.6 (1H), 5.9 (1H),
6.4 (1H) and 6.8 - 7.8 (16H) ppm.

Example 1489

35 N- (1-Carbamoyl-l-oxo-hexan-2-yl)-2-(E-2-(4- (N-
(isopropyl) -N- (n-propyl)aminomethyl) -phenyl) -ethen-1-
yv1l)-benzamide
'H-NMR (CDCL3;) [sicl:8 = 0.8 (6H), 1.0 (6H), 1.2 - 1.4
(4H), 1.7 (1H), 2.0 (1H), 2.4 (3H), 3.0 (1H), 3.0 - 3.2



Exanpl e 132 N (3- (3-Indolyl)-propan-I-al-2-yl) -2- (E-2- (4-

din-1-y henyl ) -ethen-1-yl)-b ide 30 [sic]
O e L L i e e T e PSP
(2H), 3.5 (2H), 5.1 (1H), 6.4 (1H), 6.9 (2™ 7.1 - 7.5 (11H), 7.6
%_F?hgaiofﬂ(fngbgf (ch?x)ppg‘g (3,55 %”p(i}%)l,33s a Y, (&8 am,
(pi peridin-1-yI- Om(m})p'hemy+)7e4he’m)l, y7)6bé]hthadé 7.7 ([LE)cppm.
-45-- [mr]HNM? Uﬁ DMSO):[err] =1.4 (2H), 1.6 (4H, 2.4 (4H),
3.4 (2H), 4.1 (2 46(1H), 7.1 (1H), 7.2 - 7.7 (11 H), 7.8
(1H), 8.9 (1mE>a¢rap13e H) ppm 5 Exanple 134
N- (3- Cycl 121¥J>>lo2hé£aﬁ ﬁéyistﬁplt'ﬂme (- (oo
1-yl - net hy )phen ) ethen- - - benzam de [SI c] L
(CDCl 3): [err] Er%lp -N- {21 %ﬂg‘ 11propany] -Zzlisa’(‘all&me hyl 391}9{%1!? 4.9
(1H),|6 4 (1FDetHbﬂL14yﬁ) -Yerzami{dé (8FD| %0 EEH) a?g ? 6 (ﬁH).ppg‘
Ex 135 pho] i n- 1-
yl agt ﬁyl)phen;ﬂ)I\}bg(iﬁ{s@L Y) [l%g'ﬁ; ée%[‘& cﬁ%%?' T S(é%rl['eri]?
[sic]:[err = 1{(ZH) (6)1 125) (2H)1 (am G18) ,(2H), 22.48 (UH), B.9 {1B) 9

I(Egle_l')rrplée1 %“2_?)6 QZ%(}?[‘Z ? ':?)Tl%_‘t f gn?hyf? ?uenyl(? gt§ %‘ (11I;|))ppm
(pentan-1-al -2-yl) - benzamde H-NI\/R(CDCLB) [sic]:[err] = 1.0 (3H), 1.5
(2H), 1.7 (2HExample2#1 (4H), 3.4 (2H), 3.7 (4H), 4.9 (1H, 6.3 (1H), 7.0
3 ' N- (1-Carbamoyl-1l-oxo-3-phenyl-propan-2-yl)-2- (E-2- (4-

(N—(isopropyl)-N-(n—propyl)aminbmethyl)-phenyl)—ethen-

15 1-yl)-benzamide :

'H-NMR (CDCls3) : & 0.8 (3H), 1.2 (6H), 1.5 (2H), 2.4

(2H), 2.9-3.4 (3H), 3.6 (2H), 4.6 (1H), 5.8 (1H), 6.4

(1H) and 6.8-7.8 (16H) ppm.

20 Example 152
N- (1-Carbamoyl-l-oxo-3-phenyl-propan-2-yl)-2-(E-2-(4-
((3,5dimethylmorpholin-1-yl)methyl)-phenyl)-ethen-1-
v1l)-benzamide
'H-NMR (De-DMSO) : 8 1.0 (6H), 1.7 (2H), 2.8-3.7 (8H),
25 5.5 (1H), 7.1-7.8 (15H), 8.1 (1H) and 9.0 (1H) ppm.

Example 153

N- (1-Carbamoyl-l-oxo-3-phenyl-propan-2-yl)-2- (E-2- (4~

(N,N- (dimethoxyeth-1-yl)aminomethyl) -phenyl) -ethen-1-
30 y1l) -benzamide hydrochloride

'H-NMR (D¢-DMSO) : & 3.3-3.8 (10H), 4.5 (2H), 5.5 (1H),

7.0-8.0 (17H) and 9.0 (1H) ppm.

Example 154

35 2-(E-2-(4-(4-tert-Butyl-piperidin-1-yl-methyl)-phenyl) -
ethen-1-yl)-N- (l-carbamoyl-1-oxo-3-phenyl-propan-2-yl)-
benzamide



(1H), 7.2 - 7.6 (8H), 7.7 (1H) and 9.7 (1H ppm 25 Exanmpl e 137

N- (I - Car banoyl -.1- - 3- phenyl - propan-2-yl)-2-(E-2-(4-

(pyrrolidon- 1%#50@%?%%) phenyl ) - et hen- 1- )-benzam de X

met hanesul fonic acid 30 [err]H—NI\/R(I56 O:[err] =1.8 - 2.1 (2H, %8

(3H), 2.6 (E%E)-N%d @@H g ¢.9 (bah) alrérz?}ggzg')f)l 6 4 (dm (192

- 8.0
N- (| - Car banoyl (2H)ox @ .2 ptéhyl Zi)r&)phzﬁlzryS)GZIQ-H-)Z 648 (1H), 5.9 (1H),

(nmor pholin-1-y '4”‘9([12%6') -Phenrylg - E[‘tﬁ-ﬂ” -and/ !9 : 'Pe(h?}@)mﬂﬁn X
met hanesul f oni ¢ - 46 -
[err]H—NI\/R(D[err] DVsO :[err] = 2.3 (3H, 2.8 (1H, 3.2 (1H, 3.7
(2H), 3.% 1551I—I) b53 (1H), 7.0 - 7.7 (14I—I) 7.9 (2H),
8.1 (1H), 9.0 (1 and 9.8 roa

I\I—(3(I |r_n|)dazol ( Fd1l4nt (ef%lﬁ‘zbzpl(?l?e(%?%rlpﬁgf ‘Pﬁthyl)-Phenyl)-
1-yl - met hyl )pImnw kammmwaomme{ﬁmthen-1wmmme[err] =

A (6('191{@1&3 cﬁaﬁ%) SSEQa%F%HMol 24280( 4y 655 (&ff (PR 7

(1H) and 9.
N- (3- I ndol yI - pi26Pan-31-2al ¢ZH)l )3 23 ( ELR) ( 43 (HoKPHOL i B-1- (2H), 5.4 (1H),

I t hyl{)goh I - I za N
Aoerr) 8%0 8 g“i?%f ARSI 22 4576 T 6,
.9 (16H), 8. Bndif)-TaridH). PRMH) ppm Exanpl e 141

-(E—2- 4- (N, N- Di et hyl am no met hyl ) phenyl ) - et hen-1 -

(
chaLrerr])y BRI T 3 by s g (4t s (i 64 (.
.9 (1H), 7.02- (EB(13N, N-h-Bu3H)-mestthydl &minomet{thH) ) Aflenyl) -ethen-
15 1-y1l)-N-(l-carbamoyl-l-oxo-hexan-2-yl)-benzamide [sic]
'H-NMR (Ds-DMSO) : & 0.7 (6H), 1.2 (6H), 1.4 (2H), 2.3
(6H), 2.5 (3H), 2.7 (4H), 4.0 (2H), 4.9 (1H), 5.8 (1H),
6.9-7.4 (8H), 7.7 (2H), 7.9 (2H) and 8.7 (1H) ppm.

CD’“‘< N~

20 Example 157
2-(E-2-(4-N,N-n-Butyl-methylaminomethyl)-phenyl) -ethen-
1-yl) -N- (1l-carbamoyl-1l-oxo-3-phenyl-propan-2-yl) -
benzamide [sic]

25 Example 158
N- (1-Carbamoyl-1l-oxo-3-phenyl-propan-2-yl) - (E-2 (4- (N, N-
n-propyl-methylaminomethyl) -phenyl) -ethen-1-y1) -
benzamide [sic]

30 Example 159
N- (1-Carbamoyl-1l-oxo-3-phenyl-propan-2-yl)-2-(E-2(4-
(N, N-(2-methyl-but-2-yl)-methylaminomethyl-phenyl) -
ethen-1-yl)-benzamide [sic]

35 Example 160
N- (l-Carbamoyl-l-oxo-hexan-2-yl)-2- (E-2-(4-(N,N- (2-
methyl-but-2-yl)-methylaminomethyl)-phenyl)-ethen-1-
v1l)-benzamide [sic]



‘Exanpl e 142 25 N- (I - Car banoyl - 1- oxo- propan-2-yl )-2-(E-2-(4- (N, N

di nmet hyl am no
[err] H NWR (

dg? genyl)-ethen-l-yl)-benzanide hydr ochl ori de
%?rr] = 1.3 (3H), 7 (6H, 4.3 (2H), 5.1

8.0 (11H), 8.1 (1H), 9.0 (_m)g%n'a 11.2'30  (broad) ppm

1H), 7.3 -
éx;%ple 143 banoyl - 1- oxo- propan- 2-yl ) - 2- (E- 2- (4- (nor phol i n-
1-yl -nethyl) - Hﬁ@ﬂ@?# n-1-yl)-nicotinam de 35 di hydrochl ori de .
[err] H NWR (Dﬁﬁ%@atbmn@yk—l—dxéeh&xaﬁ ~2-Y2Hr2-8E22(¢ 2 B (N3N8n- 4.0
, 4.4 (2 " 2 11.6
E rHZ)a 0 ppﬁn M preod {fébny Taminoflefhi PHnefly) - ethééHﬂ. v1)2 b&;lx@)amr%g@ o1

1oyl RLYS) - PHERMR - ileishyy | ) 8 emZ@m(dﬁ), e 3y dtenh)! quvng aket
e s M RN R L I O PR S I Y
4.3 (2H), 5. H)5H)7 32-8g (RHY114) 0 §2H (1% 8.8 1H)7 ahd7 12, 4
(broad) ppm (9H), Exanpir) 148.10(1hh &adCar Banouh - ppfxo- propan-2-yl) -2-
(E-2- (4- (4 nmet hyl -
pi perazi n-1-yl -met hyl ) - phenyl ) - et hen- 1-yl ) - benzam de di hydr ochl ori de
[err] H NVR ( DeEximit)e | £62 | :135(3H) 30- 3.3 (4H), 3.8 - 4.0 (4H),
4.3 (2H), 141 ( - L ppm
Exanpl e 114'2 33 t#\k% 1(&1%21\1”0]11'%1%’_5% i%néﬁgrlél??g% §Y§3%§%?|
pi peri di n-1- yIleElhyN‘)(bh@ﬂbe@Yheh qxw; E?éﬁmt gopgn- -y Exanpl e 147
N- (1 - Carba”DWbénQéxﬁiéepri‘& propan-2-yl)-2- (E-2-(4-
(4-met hyl - pi peridin-1-yl - yl ) -phenyl)-ethen-1-yl)- benzam de
Example 163
- 15 N- (1-Carbamoyl-1l-oxo-3-phenyl-propan-2-yl)-2-(E-2- (4~
{hexahydroazepin-~l1l-yl-methyl)-phenyl)-ethen-1-yl)-
benzamide
Example 164
20 N- (1-Carbamoyl-1l-oxo-n-hexan-2-yl)-2-(E-2- (4- (hexa-
hydroazepin-1-yl-methyl-phenyl)-ethen-1-yl)-benzamide
Example 165 _
N-(1-Carbamoyl-1-oxo-3-phenyl-propan-2-yl)-2-(E-2-(4-
25 (N,N-diethylaminomethyl)-phenyl)-ethen-1-y1l)-benzamide
x methanesulfonic acid
H-NMR (De-DMSO) : & 1.2 (6H), 2.3 (3H), 2.9 (1H), 3.1
(4H), 3.2 (1H), 4.3 (2H), 5.4 (1H), 7.2-8.0 (15H), 8.2
(1H), 8.9 (1H) and 9.4 (1H) ppm.
30
Example 166
2-(E-2-(4- (N,N-n-Butyl-ethylaminomethyl)-phenyl) -ethen-
1-y1l) -N- (1-carbamoyl-l-oxo-n-hexan-2-yl)-benzamide
[sic]
35 'H-NMR (D¢-DMSO) : & 0.8 (6H), 1.2-1.5 (7H), 1.5-1.8

N- (1- Car banoylsiicbxo- propan-2-yl)-2- (E-2- (4-(norpholin-
| -

(4H), 2.6 (2H), 2.9 (2H), 3.0 (2H), 4.3 (2H), 5.2 (1H),
7.2-7.7 (9H), 7.8 (2H), 8.1 (1H) and 8.9 (1H) ppm.



é5 Exanpl e 148 N (1- Car banoyl -1 - oxo- 3- phenyl - propan- 2-yl ) - 2-

(E-2- (4- 6 ropyl)-N(2-nethyl -propan-1-yl)am nonet hyl ) -

phenyl ) - et hen-QL-@q’% &8 ani de 30 [err]HENMR (CDCL3) [sic]:[err] =0.9
(9H), 1.4 (2H), 1.8 (1H) 2.2 (2H),°%.3 (2H), 3.2 - 3.6 (4H), 5.6
(1H), 5.9 (1H (1H) and 6.8 - 7.8 (16H) ppm Exanpl e 149
35 N (1-Car jo§< “hexan-2-yl) - 2- (E- 2- (4- (\-

(|soproéyl) hHﬂﬂexﬁcambammylwﬁmqu43-phenyl}prbpan -2-yl)-2-yE)}2bddzan de
Ee;r](TFDN!VR (gD{i'[ﬁg d%ég%%%{r‘i%m%u?ﬁfﬁ %nglayi) Oetfibh-11y?) ~almdenyr- (41
- 48 - ¢1)za181®(mr0®110:(11d9 5.8 (1H), 6.4 (1H), 6.8 (1H),
L0 g I G, ) (00 oo Bl
propyl)-N-(2-net hyl - propan- 1-yl)am nonet hyl ) - phenyl ) -

et hen-1-yl) - bepzampe 168 HNWR (CDCL3) [sic]: [err] 0.9 (12H),

(it 10 o, A EhyCarbamestly1-xg-p Togaind vl h2g Thogy tabpetnid ™) =0
Exanpl e 151 N-idephelaldmahmyhe dhpXp-ghehgbytephepah- gayl-beﬁz(aﬁiae( 4-
I(-I-NNI(\/:?SOE) yI )1— I\{T&‘rr 8]8@%2)““ ngyreg hgl )(g?genyi)qegg - 1J‘§ 3 Q/?IH)) ’befz?mH;:Ie
2.9-3.4 (3H) (%HB, %21—1) (2H)6 21I4I) (45)8 3(-BH)(2H.,4 5. 4 (ll-I)LH)Saﬁd(BHBr? 8

(16H) ppm 4 6.45¢1m), N1 (m 7:257.6, (8H) and 7.7 (1H
(1- Car banoyl - i@oxo 3-p eny% g)roz)an yl() 2 (E-2- (4-( ) an (1H)
((3, 5di net hyl ®Bhol i n-1-yl ) net hyl ) - phenyl ) - et hen- 1-

15 Example 169
N- (1-Carbamoyl-l1l-oxo-3-phenyl-propan-2-yl)-2-(E-2-(4-
(N-ethyl-N-isopropylaminomethyl)-phenyl)-ethen-1-vy1)-
benzamide
'H-NMR (CDCl3) : & 0.9 (6H), 1.0 (3H), 1.8 (1H), 2.2
20 (24), 2.4 (2H), 3.1 (2H), 3.6 (2H), 5.7 (1H), 6.4 (1H),
6.9-7.5 (16H) and 7.7 (1H) ppm.

Example 170

N- (1l-Carbamoyl-l-oxo-n-hexan-2-yl)-2-(E-2-(4- (N~-cyclo-
25 hexyl-N-methylaminomethyl) -phenyl) -ethen-1-y1)-

benzamide

H-NMR (CDC1l:) : 4 0.8 (3H), 1.1-1.5 (9H), 1.6-2.1 (6H),

2.2 (3H), 2.5 (2H), 3.6 (2H), 5.4 (1H), 5.8 (1H), 6.4

(1H), 6.8 (1H), 7.0 (1H), 7.2-7.6 (8H) and 7.8 (1H)
30 ppm.

Example 171

N- (1-Carbamoyl-l-oxo-n-hexan-2-yl)-2-(E-2- (4- (N-methyl-

piperazin-1-yl-methyl)-phenyl)-ethen-1-yl)-nicotinamide
35 dihydrochloride

'H-NMR (DeDMSO) : § 0.9-1.9 (10H), 2.8 (2H), 4.4 (2H),

5.2 (1H), 7.4-8.2 (13H), 8.7 (1lH) and 9.1 (1H) ppm.



yl)-benzam de 1H-NWR (D6-DVSO) : [err] 1.0 (6H), 1.7 (2H), 2.8-3.7
(8H), 25 5. 506%@ gé 7.8 (15H), 8.1 (1H) and 9.0 (1H) ppm

Exanpl e 153 éf r bamoyl - 1-oxo-3-p$§nyl-propan-2-y|)-2-(E—2-(4-

(N, N- (di met hoxyet h- 1-yl ) ani nonet hyl’) - phenyF) et hen-1- 30 yl)-benzam de
hydr ochl ori de xamkirr ?—NNR (D6-DMSO) @ [err] 3.3-3.8 (10H), 4.5 (2H
5.5 (1H), Xg"R18 d1%H) and 9.0 (1H ppm Exanpl e 154 35

2- (E-2-(4-(4- tHr-t(1Baa¥bapuowér-ildbmoi3yphwwﬂy4p)rqﬂw+¢-yl) -2-(E-2-(4-

th 1-yl)-N a 5 (o] h r zam de
RN (- D L O PSR g
(2H), 3.2 (4H nigogipamjidesddhydmpchiogideH), 5.9 (1H), (1H)
6.9-7.6 (14H) smBd.’mfe( LHp1APMM+) 5 Exanple 155
2-(E-2-(4-(4-tert-Butyl-piperidin-1-yl-nethyl)-phenyl)-

N- ( 1- car banoyl - 1- oxo- hexan- 2-yl ) et hen- 1-yl ) benzam de [err] H NWR

(CDhd 3) : [errExemﬂlé9Hi)731220(9l—|) 2.5 (2H, 2.8 - (2 H)H)Sg(()ZH),
3.3 (1H), 3.5 2 2 0, 5.9 6.

(1H),( ?D I—é\] Ea’fjﬁéf“ I(?}H)l‘°x°( %H%?HG?Y%‘Pﬁ%PaS%%%“‘z (51(53?5 e 156
2- (E- 2- (4- N N- iNBayll oletdyy - irmethy byl opiedini 1) —gHenyl ) ethen-1-y1) -
1-yl)-N(} cargg ghfa 0x0- hexan- 2-yl ) -benzam de [ si c] [err] H NWMR
(Derr]- {{9 87(6H) 1.2 (6H), 1.4 (2H), 2.3 (6H), 2.5 (3H),
2.7 (4H), 4.0 BMR4(GDC14) : B P (AH2H) . 16191744(T8BH), 1767 (LHM), 1789
(22H) and 8.7 (l!zBi)Ppml (&@1) el @57 3.9 (2H), 5.5 (1H), 5.9 (1H),

-(E-2-(4-N, N-E.Eu XH) gylangogeth%H% gﬁenyl) et hen-

15 Example 174
N-(1l-Carbamoyl-l-oxo-3-phenyl-propan-2-yl)-2-(E-2~ (4~
(morpholin-1-yl-methyl)-phenyl)-ethen-1-yl)-
nicotinamide dihydrochloride
'H-NMR (DeDMSO) : & 2.8 (1H), 3.0-3.4 (5H), 3.8-4.0

20 (4H), 4.4 (2H), 5.5 (1H), 7.0-8.0 (13H), 8.2 (1H), 8.7
(1H), 8.7 (1H), 9.2 (1H) and 11.8 (broad) ppm.

Example 175
N- (1-Carbamoyl-l-oxo-3-phenyl-propan-2-yl)-2-(E-2-(4-
25 (N, N-dimethylamino-methyl) -phenyl-ethen-1-y1) -
nicotinamide dihydrochloride
 'H-NMR (DeDMSO) : 8§ 1.3 (6H), 2.9 (1H), 3.0-3.2 (4H),
3.3 (1H), 4.3 (2H), 5.4 (1H), 7.2-8.0 (13H), 8.2 (1H),
8.7 (1H), 9.2 (1H) and 10.6 (broad) ppm.
30
Example 176
N- (1-Carbamoyl-1-oxo~-3-phenyl-propan-2-yl)-2-(E-2- (4-
(1,2,5,6-tetrahydropyridin-1-yl-methyl)-phenyl)-ethen-
1-yl) -benzamide
35 MS : m/e = 493 (M+)



1-yl)-N-(1-carbanoyl -1 - oxo- 3- phenyl - propan-2-yl ) - benzam de [si c] 25
Exanpl e 158 - Car banoyl - | - oxo- 3- phenyl - propan-2-yl ) - (E-2(4- (N, N-
n-propyl-nethy?%%$?é%%%ayl)-phenyl) ethen:1-yl)- benzam de [sic] 30
Exanpl e 159 N- ( 1- Car banoyl - 1- oxo- 3- ph yT - propan-2-yl) - 2- (E—2(4-
(PhN-(i-nF;h%I-bu ﬁéy % nethylan1nggethrl Eggnyl)

et hen- 1- - beti2 anmpl e

N- (- Car%anDyIN+(Iﬂ@ahbamgy2-¥+¢xa-3Engnylfprnpéa- 2-yl)-3-chloro-2-
F‘Salt 2{' but - 2- y|g-fEthy kﬁ%ﬂaﬂﬁév@ﬁ{riaﬂbﬁéﬂh}etﬁgﬂ‘?Dpﬂaény%))( Q%Iizgh%gi?ﬁ)de
N- ( 1- Car bampyl bangamidexan- 2-yl ) - 2- ( E- 2- (4 (N, N- n-

propyl - netgylan1nonethyl) phenyl ) - et hen- 1-yl ) - benzam de [sic] 5
[err]l—l—NI\/R(D[erarl.l _} 0.8 (6H), 1.3 (4H), 1.7 (2H), 2.4- 2.
(5H), 2.8 (2HExample 37851 51 (1H), 7.1-7.6 (9H), 7.8 (2H), 8.1
(1?0 an? 8(8 (ﬁ#ﬂlp@afbamoy% 1EﬁﬂﬁPB€pﬁ6ﬂy10propan— -yl)-2-(E-2-(4-
2-(E-2-(4-(N, N - et hyl am no e

1-yl)-N-(I- car % %r%ﬁ%ﬂ ¥ %3§ﬁ¥9¥ %henyi? Sgh?§n1d¥193|c]
Exanpl e 163 15bemz4m1d}arbaﬁmyéthangsuprneqyacpdopan 2-yl)-2-(E-2-(4-

(hexahydr pgzepiyixhny ! (50 AN )y oty 1918=3.7 (1 enzagt 8¢ am),
i 5.4 (1H), 7.2-8.0 (18H), 8.2 (1H) and 9.0 (1H) ppm.

Example 179
N- (1-Carbamoyl-l-oxo-n-butan-2-yl)-2-(E-2- (4-

15 (morpholin-l-yl-methyl) -phenyl) -ethen-1-yl-benzamide
hydrochloride
lH-NMR (Dg-DMSO) : & 1.0 (3H), 1.6 (1H), 1.9 (1H), 3.0-
3.4 (4H), 3.7-4.0 (4H), 4.3 (2H), 5.2 (1H), 7.2-8.2
(12H), 8.9 {(1H) and 11.8 (broad) ppm.

20
Example 180
N- (l1-Carbamoyl-3-methyl-1l-oxo-n-butan-2-yl)-2-(E-2-(4-
(4-methyl-piperazin-1-yl-methyl)-phenyl)-ethen-1-yl-
benzamide x 2 methanesulfonic acid

25 'H-NMR (Dg-DMSO) : & 0.9-1.1 (6H), 2.3 (3H), 2.8 (3H),
3.0-3.8 (8H), 3.9 (2H), 5.1 (1H), 7.0-8.1 (12H) and 8.8
(1H) ppm.

- Example 181
30 N- (1-Carbamoyl-3-methyl-l-oxo-n-butan-2-yl)-2-(E-2-(4-
(morphélin-l—yl-methyl)—phenyl)—ethen—l—yl)—benzamide b4
methanesulfonic acid
'H-NMR (De-DMSO) : & 0.9-1.1 (6H), 2.3 (4H), 3.0-3.5
(4H), 3.6-4.0 (4H), 4.4 (2H), 5.2 (1H), 7.2-8.1 (12H),
35 8.8 (1H) and 9.8 (broad) ppm.



20 N-(1-Car banoyl - 1- oxo- n- hexan- 2-yl ) - 2- (E- 2- (4- ( hexa-

hydr oazepi n- 1- ¥bs h ksphenyl) et hen- 1-yl ) -benzam de Exanpl e 165

N- ( 1- Car banoyl - -gz é-phenyl pr opan- 2- ¥I§ 2-(E-2-(4- 25

(N, N-di et hyl am nonet hyl ) - phenyl ) - et hen- F) benzam de X
rrethanesulfonlﬁxgﬁﬁ 1gplerr]HNWR (D6-DVSO) @ [err] 1.2 (6H), 2.3 (3M,
2.9 (1H, g 2 (1H), 4.3 (2H), 5.4 (1H, 7.2-8.0 (15H), 8.2
(1H), 8.9 (11)Nakd- ganbempylpénpmen—butam@pw&r%m ~2- (4- (4-methyl-

2- (E-2-(4- (N, eyhyha hh S0 L

1-yl )-N-(l-ca'r\%ﬂpgyh-thlogoy% ﬁg@g%ﬁ -?Fknghnz)aélr%degl HQ@F_L berﬁzaén5 e[err] H NVR
( D6- DMSO) [@F Y ogh PS e 1.2-1.5 (7H), 1.5-1.8 (4H), 2.6 (2H,
2.9 (2H), 8.0 HRHINR 4(Be{M80) 5:25(1H0 (3m), 71267-(1HH9H1. 9. P 2.8 1
(1H) a”dBQ(J(EQ{pp? (10H) 1, ¢

Exanpl e 167 Ne (2B doft OH) oxG-3- phky - Br 3p8nl2- ()2, (%_n@ a8
(N,N—diethylanKmHmeppml) phenyl) et hen-1-yl)-4-net hyl - benzam de
hydrochl oride 5 MS : me = 469 (M) Exanpl e 168

N ( 1- Car banoyl - 1- oxo- n- hexan- 2-yl ) -2- (E-2- (4- (N-et hyl -

N-i sopr opyl ani B8asPhel $8Bhenyl ) - et hen-1-yl ) -benzani de 10 [err] H NVR
(CDA3) aglergl(@- C - y12H, 2.1
(20). 5.4 (4FDN ( éirﬁgﬁ%gl -3 on ﬁH%e ¢£ 3- (Q%EMPgr%fﬁfﬂ% 8 (1H . 7.1
(1H), 7.2-7.6 ’(“81‘-1'511’& aP el?YE-i enzamlé&m sicjs  Exanple 169

N- ( 1- Car banoyl - 1- oxo- 3- phenyl - propan- 2-yl ) - 2- (E- 2- ( 4-

(N-ethyl - N-i sopr oby n&ggnethyl) phenyl) - et hen-1-yl) - benzam de
[err] H-NVR ( CBEFER-€ (6H, 1.0 (3H), 1.8 (1H), 2.2 20 (2H,
2.4 (2H), 3.1 ¥2€}~+ carbameyu 150%of3Hphefiyd ~ptbpan-2-y16 -2-445 (16H) and

7.7 (1H) PPM (piperidin-1-yl-methyl)-phenyl)-benzamide

Example 185
N-(l-Carbamoyl-1l-oxo-3-phenyl-propan-2-yl) -2~ (N-methyl-
tetrahydroisoquinolin-7-yl)oxy-nicotinamide

20 Ms : m/e = 458 (M+)

Example 186
N—(1—Carbamoyl-1—oxo—3—phenyl-propan-z—yl)—2—(N—methyi-
tetrahydroisoquinolin-7-yl)oxy-benzamide

25 Ms: m/e = 458 (M+)

Example 187
N- (3-Phenyl-propan-1-al-2-yl)-2-(4-(piperidin-1-yl-
methyl) -benzyloxy) -nicotinamide [sic]

30 )
Example 188
2-(4—(N,N—Dimethylaminomethyl)—benzyloxy)—N—(3—phenyl—
propan-l-al-2-yl)nicotinamide [sic]

35 Example 189
N- (3-Phenyl-propan-1-al-2-yl)-2-(4-(4-methylpiperazin-
l-yl-methyl) -benzyloxy)-nicotinamide



Exanpl e 170 N (1- Carbanoyl - 1- oxo- n- hexan-2-yl)-2- (E 2- (4- (N-cyclo-

25 hexyl - N-net h I am nonet hyl ) - phenyl ) - et hen-1-yl) - benzam de
lH—Nl\/R(CDCIS)OQ5 /888663H) "1.1-1.5 (9H), 1.6-2.1 (6H), 2.2 (3H)),
2.5 (2H), 3.6 (2H), 5.4 (1H), 5.8 (1Hr, 8.4 (1H), 6.8 (1H), 7.0
1H), 7.2-7. and 7.8 1 30 m Exanple 171 N-
ng)Car banoy! - 1E§éﬁpkieh%§9n 2- yl§ |2_|) (E-2- p?4 ( N- et hyl - ™

pi perazi n- 1- yl NAgl hghybaheny -l -ekbeB~phih)irbgobanali-¢a )32 - (4- (2-

o oo s AN L e o0

-52- ExanpyérdécdRlorideN{sf&] Car banoyl - 1- oxo- 3- phenyl - propan- 2-yl ) - 2-
(E-2- (4- ¢ (et hyl - pi perazi n-1-yl - net hyl ) - phenyl ) - et hen-1-yl ) -
ni cotinam de di hydrochloride 5 M5 : me = 511 (M) Exanpl e 173

N (1- Car banoyl - 1- oxo- 3- phenyl - propan-2-yl)-2- (E2- (4-

(N-cycl ohexyl - N- net hyl am nonet hyl ) - phenyl ) - et hen-1-yl) 10 benzam de
[err]H-NMR (CDCl 3) :[err] 0.9 (2H), 1.1-1.4 (7H), 1.6 (1H), 1.8

(2H), 2.1 (2H), 2.4 (3H), 3.9 (2H), 5.5 (1H, 5.9 (1H, 6.4 (1H) and
6.8-7.8 (16H) ppm 15 Exanple 174 N-

(- Carbamoyl - 1- oxo- 3- phenyl - propan-2-yl)-2- (E 2- (4-

(mor phol i n-1-yl - net hyl ) - phenyl ) - et hen-1-yl) - ni cot i nam de

di hydr ochl ori de 1H NWVR (D6DMSO) : [err] 2.8 (1H), 3.0-3.4 (5H),
3.8-4.0 20 (4H), 4.4 (2H), 5.5 (1H), 7.0-8.0 (13H), 8.2 (1H, 8.7

(1H), 8.7 (1H, 9.2 (1H) and 11.8 (broad) ppm



TR——

Exampl e 175 N- (I - Car banoyl - 1- oxo- 3- phenyl - pr opan- 2- yll____z (E-2-(4- 25
(N, N- di net hyl am no- | ) - phenyl - et hen-1-yl) - ni coti namde———___

di hydrochl ori 2@&9/:{1&{@/” H NVR (D6D|VBO) [err] 1.3 (6 H,
3.0-3.2 (4H), 3.3 (1H), 4.3 (2H), 5% T1H), 7.2-8.0 (Wfﬁ/ﬂlff ,
8.7 (1H), 9.2 1I%land 10. 6 (broad) ppm 30 Exarrpl e 176 //’”)M”/
(1- Car banoyl - 'oxo-%- henyl propan-2-yl)-2- (E-2- (4- s T
(1,2,5,6-tet rahydropyrl di n-1-yl -mmet hyl ) - phenyl ) - et hen- 1-yl)-benzam de
35 M5 nfe =493 (M) - 53 -

Exanpl e 177 N- (1- Car banoyl - | - oxo henyl - propan- 2-yl ) - 3-chl oro- 2-
(E-2- (4- (N, Mcﬂ-mtk@ﬂaﬁiﬂ%@en%{h‘}h? %‘h’é‘ﬁ‘}f? &t hen-1-yl)- benzami de 5
Exanpl e 178 N- (1- Car banoyl - 1- oxo- 3- phenyl RBropan-2-yl) -2- (E-2- (4-
(4- et hyl - pi perazi n- 1-yl - met hyl )-(Rb);nyl )-e -yl) benzam de x 2

met hanesul fonic acid 10 [err]H NWR : .4 (12H), 2.8-3.7
(11H), 4.5 (2H), 5.4 (1H), 7.2-8.Q,( and 9.0 (1H ppm
Exanpl e 179 N (I -Carbanoyl - 1- oxo- |)-2- (E-2- (4- 15

nor phol i n- 1-yl - net hyl hen Bar(—l- | - hydr ochl ori de
EererN:VFs(D)é DMSO)y) ply%'% 16)(/1H) 1.9 (1H), 30¥ 3|4(4H),

?b?o:dg) g):)“r;]') 2%1'13’ (ZA_%X&%&%%,C 7 £5rthe? possih?E)  efadeidkraRd 4da8

N- (I -Car bamyldmmmmqrmo fopugan-B- yando.ZE-Doyms, and possible

(4-nethyl -pip K’}é{bﬂo c&'?ii?y{:&ﬂ@{‘&{@éli) s8hken- Inywhich trt@n@aﬂalmés
rrethanesulfonlc aci e3 eigg‘rgll—l-NNR DVBO : [err] 0.9- . (6H), 2.3

(3H), 2.8 (3Hp@ve t ?%H)‘eaél@g?QH) 5.1 (1H), 7.0- 8 1 (12H) and
8.8 10H) ppm

A - (CH2)p-R', where R' can be pyrrolidine [sic],
morpholine [sic], hexahydroazepine [sic],

O

it also being possible for the cyclic amines to be

piperidine [sic], -NR°R® and

15 substituted by one or two R'® radicals, and R'® are
[sic] hydrogen, Ci1-Cg—-alkyl, 0-C;1-Ce-alkyl and
phenyl,
and R°, R® and R’ can be, independently of one
another, hydrogen, C1-Cs-alkyl, cyclohexyl,

20 cyclopentyl, CHz;Ph, Ph, CH,CH;Ph, it also being
possible for the phenyl rings to be substituted by
R®, and p can be 1 and 2, and

B can be phenyl [sic], pyridyl [sic], pyrazyl [sic],
25 pyrimidyl [sic] and pyridazyl [sic], it also being
possible for the rings to be substituted by up to

2 R® radicals, and

A and B together can also be

e
I

(CHz2)1-2

30



———— .

Exanpl e 181 30  N-(1- Carbanoyl - 3- met hyl - loonbtan 2-y ) 1
iy e e e IHIJUIII ol

(4H), 3.0-3.5 (4H), 3.6-4.0 (4H, 4. B7(2H), 5.2 (1H), 7. 28 1 ("128)
35 8.8 (1H) and98(b t(‘;)ad) lme -
54 - Exanpl e 884 R ydrogen, C;-Cs-alkyl and (CHz);-s-phenyl,

N-(1- Car bagvy: 1- ?ﬁ(itn ﬂhﬁcﬁnbélﬂb%p%ségblael() 4edr- Bﬁéh)ﬂhenyl hndng Etla bed .
pi perazin-1-yl -nme n en en ydrochl ori de
[err]H-NMR (D err]- %N%é%l%)éf) Eﬂy B’aeéﬂ) Z%ry(%-i)ra?l@aé

(3H), 3.3-38 (10H) 51(1H) 7.3-8.1 (12H) and 8.8 (1H) ppm
Exanpl e 18 1- n- hex (4 idi n-1-yl

met hyl ) - ph nyliD oo E2f 4o %ﬂ;. g botd, ’é"l’a&? RAEN L) 1 Yhems) u

‘N (1- Car banoyl - 1- oxeCB=gHeny -CHCopanng- yI) 2-(4- 15

(pi peridin-1-yl-nmethyl)-phenyl)-benzam de Exanpl e 185

N- (1- Car barmoyl - 1- oxq- 3- pheny] - propan- 2-yl) - 2- (N- net hy]| -

t et r ahydr oi soq® nol 8- CRAGGHRE ni bEeREART dELPOTiRe.: Gir-Es=alkyl ¢ VNHCO-

Exanpl e 186 N- cl-€prdmapy) - Nupe=0; PO IPr 0P, 2- yl.@ @tk -
t et rahydrgi soqui noI | n- 7 )ox benzam de 25 kI\/}IIESZL n e2: (1 e
Exanmple 1 ? ylaéiiopan l-al-2-yl)-2-(4-(pi per|d| n-1-yl -

R? is -C;-Ce-alkyl, branched or unbranched, and which
may also carry a SCH; radical, a phenyl ring,
imidazolyl ring, indolyl ring and cyclopentyl,

15 cycloheptyl or cyclohexyl ring which is in turn
substituted by by [sic] a maximum of two R®
radicals, where R® is hydrogen, C;-Cs-alkyl,
branched or unbranched, -0-C;-Cys-alkyl, OH, Cl, F,
Br, I, CFi;, NO;, NH;, CN, COOH, CO0-C;-Csq-alkyl,

20 NHCO—Cl—C4—alkyl, —NHSOz-C]_—C4‘-alkyl and —SOz—Cl—C4—
alkyl; and
Y is phenyl [sic], pyridine, pyridazine, pyrimidine

and pyrazine and
25
R* is hydrogen, COOR® and CO-Z in which 2z is NR!°RY

and
— R®
— N N—Rto JR— G,R‘C | —
\ / : : : :

30 R’ is hydrogen, C;-C¢-alkyl, linear or branched, and
which may [lacuna] substituted by a phenyl ring
which may itself also be substituted by one or two
R* radicals, and

35 R is hydrogen, C;-Cg¢-alkyl, linear or branched, and
which may [lacuna] substituted by a phenyl ring
which itself may also be substituted by one or two
R'? radicals, and



néthyl) benzyl oxy) - nicot{nanide [sic] 30 hanF 188
o7 span 1o al - 2 gbsaraeesram ve [orer 3% ecarore o NN INONNI NI
N- (3- Phenyl - propan- 1- al - 2-yl ) - 2- (4- (4- et B§| pi per azi n- A
1-yl -met hyl ) - benzyl oxy) - ni coti nam de

"
55 - Exanpl e 190 _/ N-(\l Car bam)yl phenyl aFr'1- 2-yl)-2-(4-(2-
(N, N, di net hyl am no) ?fw phemyI'U'xfy | nam—cl' xydr ochl ori de
[sic] 5 claim 1.
An am de of the fornula I [err] 5 and its tautomeric
fornms, possible enantioneric di astere ic forns, E and an"orms,
and possi bl e physi ol ogicgl |y Yol erate I ts,NJ..nnu/m ch(t:ing-#ari abl es
have the follow ng meanings: {0 , A* -(CH err], where' ﬁbg@r] can

be pyrrolidine _ [sic],
R  is hydrogen, Ci-Cg-alkyl, branched or unbranched,

which may also be and [sic] substituted by a
phenyl ring which may also carry an R’ radical, and

5

R?  can be hydrogen, C1-Cq-alkyl, branched or
unbranched, -0-C;-Cy4-alkyl, OH, Cl, F, Br, I, CFs,
NO;, NH;, CN, COOH, CO0-C;-Cs—alkyl, -NHCO-C1-Cg-
alkyl, ~NHCO-phenyl, -NHSO,-C;-Cs-alkyl, NHSO,-

10 phenyl, -S0,-C;-Cs-alkyl and -SO;-phenyl,

R?® is hydrogen, C;-Ce¢-alkyl, linear or branched, and
which may [lacunal] substituted by a phenyl ring
which may itself also be substituted by one or two

15 R*? radicals, and

R is hydrogen, C;-Cs-alkyl, linear or branched, and
which may [lacuna] substituted by a phenyl ring
which may itself also be substituted by one or two

20 R'? radicals, and

n is a number 0, 1 or 2, and

m,g are, independently of one another, a number 0, 1,
25 2, 3 or 4.

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

30 A -CH,-R?

B phenyl [sic]

D -CH=CH-



mor phol i ne [sic], hexahydr oazepi ne [sic],  ——

5 oot BT 0 by it 200 T

radi cal s, and R15 are [sic] hydrPdgen,
OHC[err]-CB-aIkyI and phenyl , and Rlerr] , Rerr] and
Rl err] can be, independently of one anot her, hydr ogen,
Clerr]-C4-al kylr? heMelogfaexyl , 20 cycl opentyl, CH2Ph, Ph,
CH2CH2Ph, it al so being possi ble for the phenyl rings to be
substltuted by [err] R, and p can be 1 and 2, and
B can be phe®l [ denkylpyri dyCHf-<IHy],, pyr@HyHCHs08L, 25 CH,CH,QHsGHy,dy!
[sic] and pyridazyl i SQ i ng possi ble for the rings to
be subst i ttl%t ed by u&lﬁbﬁ o83 AF@ radical s, and A and B toget her
can al so be 30 [err] and R16 is hydrogen,
Cerr]-Cerr]- qlkylp&@ngCW%thr@hd}Hr] phenyl , it al so being
possi ble for the phenyl "ring to be substit ut ed by a maxi num of 2
R6 radicals, and 5 D can be a bond, -(CH2) [err]-2-0O(CH2)
[err]-2, (CH&)‘[ercb-_NH2 and -CH=CH, -C=C, and Rl err] is
chl ori ne, lQrom'ne, fluorine, (err]-C6-al kyl, NHCO
Cerr]-C4=al kyl, NHSQ2-C[err]-C4-al kyl, N2, -Od-C4-al kyl 10 and
NH2, and alR[@hE]remainﬂﬂgﬂvariabkéiyhav@rﬁhehsdmerméahiﬁgchedinand
mhich Fiﬁ qcarry a SCH3 radical, a phenyl ring,
i m dazol yl ring, |n 0 ri'ng and cycl opentyl, .
3. An amide of the formula I as claimed in claim 1,
15 where
A -CH,-R
B phenyl [sic]
20
D -CH=CH-
R’  hydrogen
25 R}  Dbenzyl, CH,-CHs, CH,-CH,-CHj, CH,CH,CH,CHj3,

CH,CH,CH,CH,CH; and
Y phenyl [sic] and
30 R* nhydrogen and

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

35 4, An amide of the formula I as claimed in claim 1,
where

A -CH,-R?



15 cycl oheptyl or cyclohexyl ring whichis in tom———m——

aﬁgfél t ut edI Sbé(%/@%/%%%%éc] C[aer p1]axic4rm21l k;fo iwo R err] Hm%ﬂ!}ml@w cal s,

unbranched, -O(err]-C4-alkyl, OH d,

CN, COOH, COoO-(ferr NHCOC[err] C4 al kyl ,

- NHSQ2- d - C4- ar kyl é]ﬁ%n goggjcﬂerr] C4- al kyl ; and

phenyl [sic], pyrl d| ne, pyridazine, pyrimdine and pyra2| ne and
25 R[err] drggen, COOR9 and CO-Z in which Zis NRerr]Rerr]
and [err] %O "Ts hydrogen, C[err]-Cs-alkyl, linear or branched,
and whi ch may [l acuna] substituted by a phenyl ring

which may stsek? algpabsgssbstituted by one or two Rl err]

radi cal s, and 35 Rlerr] is hydrogen, (err]-C6-al kyl, linear or
branched, and which may [l acuna] substituted by a phenyl ring
Wmdch :tsel fdrm%/ allsenbel subst idHsteH, Py ONEHIFCHYWOCH;, : ]CHEQ‘,'E{GI-LCHg,

radi cal s, an 58 [err

Rlerr] is hydrogen, C%icé{FFflz%%ﬂa{'{:*k?Pd branched or unbranched, whi ch
may al so be and [sic] substituted by a phenyl ring which may al so

carry an £ ragli Ca'pnyiné and

R* hydrogen and

all the remaining variables have the same meaning as in

15 claim 1.
5. An amide of the formula I as claimed in claim 1,
where
20 A ~-CH>-R

B phenyl [sic]

D -CH=CH-
25
R? hydrogen
R? benzyl, CH,-CH3, CH,-CH,-CHj, CH,CH,CH,CHj,
CH,CH,CH,CH,CH3; and
30

Y pyridine and
R'*  CO-NH; and

35 all the remaining variables have the same meaning as in
claim 1.

6. The use of amides of the formula I as claimed in
claim 1-5 for treating diseases.



Rlerr] can be hydr ogen, derr]-C4-al kyl,

et L MR TCHO Y ’OCF?’ lfiﬂ!llﬂllllIMWllm

- NHCO phenyl, -NHSQ2-([err]-C4-al kyl pheny ,
-S2-derr] - CA al kyl and - SQ2- phenyl , Rl er] is hydrogen,
Cerr]-Ce6-alkyl, linear or branched, and : which may [|acuna]

substituted by7a ph@hel usengof amides wm(ﬁh%mﬁormgéﬁfiﬂaﬁ)Qbasmedtnputed

by one or two 15 clalﬁihegrksriﬂhﬂ@f%of§“$f cysté@ﬂ@”ﬂro exdudrogen,
Cerr]-C6-al kyl, linear or branched, and whi ch “"may [I acuna]

substituted by a phenyl ring which may itself also be substituted
by one or gwo BQ The RHeerdd ¢Bgime8Sinakdaim 6 [sic] Sad AWABBA t@rsl oOr

2, and mq are ndependently of one another, a nunber O, 1, 25
> 3 or 4 OFp, GHATRIRST { REOEGPASEA ISR ¢l AFnec 7 1PLIRE ; 87
wher e 30 A -CHatEbpsihs, in Bartplomiyr [ sétpains I Dand- GEChlnd

Rierr] hydrogen ..thepsins B and L.

10 9. The use of amides of the formula I as claimed in
claim 1-5 for production as pharmaceuticals for
treating diseases in which elevated calpain

activities occur.

15 10. The use of amides of the formula I as claimed in
claim 1-5 for producing pharmaceuticals for
treating neurodegenerative disorders and neuronal

damage.

20 11. The use as claimed in claim 9 [sic] for treating
neurodegenerative disorders and neuronal damage

induced by ischemia, trauma or massive bleeding.

12. The use as claimed in claim 10 for treating stroke

25 and craniocerebral trauma.

13. The use as claimed in c¢laim 10 for treating

Alzheimer'’s disease and Huntington'’s disease.

30 14. The use as claimed in c¢laim 10 for treating
epilepsies. '

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

in claim 1-5 for producing pharmaceuticals and

35 [sic] treating damage to the heart after cardiac
ischemias, damage due to reperfusion after

vascular occlusions, damage to the kidneys after

renal ischemias, skeletal muscle damage, muscular
dystrophies, damage produced by proliferation of



R-3- benzyl , | CH2- CH3, CH2- CH2- CH3, _ CH2CH2CH2 II l
oo L 5 e e Al

claim1. . An amide of the for as clainmed in claim1l1, 15
wher e A -CH2- R er h I SIC CH
R err] hydrogen o8mo qgﬁ%%ﬂ,celf%'cﬁgF%ﬂé, 43%%??& CﬁgrebraEH:

CH2CH2CH2CHS3, vasosprieniH? ChRaHaCHS afd the eyesy andpheapenpsis] odnd
30 R4 hydrogen apg,oq vessg;k 5@§§§eggbg55%ag%¥:ables have t he sane

meaning as in de of the fornmula I as
clainmed in claiml, wher e -CH2-Rerr]

5 16. The use of amides of the formula I as claimed in
claim 1-5 for producing pharmaceuticals for
treating tumors and metastasis thereof.

17. The use of amides of the formula I as claimed in
10 claim 1-5 for ©producing pharmaceuticals for
treating disorders in which elevated interleukin-1

levels occur.

18. The use of amides as claimed in claim 1-5 for
15 treating immunological disorders such as
inflammations and rheumatic disorders.

19. A pharmaceutical preparation for oral, parenteral

or intraperitonal [sic] use, comprising at least

20 one amide I as claimed in claim 1-5 per single
dose, besides conventional pharmaceutical

ancillary substances.



B phenyl [sic] D - CH=CH 5 R err] hydr ogen

Rl err] benzyl -CH3, CH2- CH2- CH3, CH2CH2CH2CH3,

CI—IZCI—IZCI—IZCI—IZCI—IQOQMZ'WS% pyri di ne and Rlerr] hydrogen and

all the remaining variables have t he safe®reani ng as in 15 - claim %0
wher e

i' 62H2?Efgrﬁfvggeuggr S%ltBﬁ ﬁyC|alnEq E%elr g5eparq5*95|aqg5use

Rl err] hy n R benzyl , CH2- CH3, CH2- CH2- CH3,

CH2CH2CH2 Abstract CHZCHZ 2CH2CH3 and 30 Y pyri di ne and

Rlerr] CON and

An amide of the formula I

Ry,
AN R*
Y H

o}
A-B-D”

and its tautomeric forms, possible enantiomeric and
diastereomeric forms, E and Z forms, and possible
physiologically tolerated salts, in which the wvariables
have the following meanings:

a - (CHz)p-R', where R' can be pyrrolidine [sic],
morpholine [sic], piperidine [sic], -NR°R®  and

O

and R?°, R® and R’ can, independently of one
another, be hydrogen, C;-Cs-alkyl, CH,Ph, Ph,
CH,CH,Ph, it also being possible for the phenyl
rings to be substituted by R, and p can be 1 and
2, and

B can be phenyl ([sic], pyridyl [sic]l, pyrimidyl
[sic] and pyridazyl [sic], it also being possible
for the rings to be substituted by up to 2 R®
radicals, and

D can be a bond, -(CH;),-, -CH=CH-, -C=C-, and
R? is chlorine, bromine, fluorine, C;-C¢-alkyl, NHCO-

C1—C4—alky1 ’ NHSOz~C1—C4-alkyl . NO,, —O-Cl—C4—alky1
and NH,, and



I S
—_——

35 all the remaining variables have the sane neaning as in

claim 1. use of amdes of the formula | as clained in
claim1-5 for QQQ%{%%E% seases. - 64 - -61-
7. The use of am des of the fornula | as%lairredin : - claim15as

i nhi bitors of @ystelge eloéae%ﬁﬁc clystbxsan& Qeu%%% S Idal afpal‘ﬂ € ﬁl m.6

[sic] as inhi bitors ei ne p? 5 B GRS e
cat-hepsi ns, in parthayl @&lsal cainry Iaarmhelethn(rlng. indodatlhepsings ®rand

L. 10 9. The uué)? - DénaRfes;: g n% {,,H§C£OFLEU'fi% le i EdBGdfed b db”éeas os

claim1-5 for product]on as pharnaceuti ca treatlng
in which elevatedlsta] p& nmax:.mum ofackWei ® esrastiqals, whereo R® The use

of am des of the fQﬁj?@H:@?énﬁSC&‘l@JJﬁdcyﬂn branchedCb# RnblrahcH&d, -o-
produci ng pharnace tr eati ng neurodegenerative

di sorders and neuro c4 aiky %rraﬁ%.’ FrooPri11l, fe udPzas Mai nfglirin
claim9 [sic] for tC@®@E) NnFO0-C1-Cy- alﬂtyalpdmmmt-t:yeauhsbr dell\msmdcl-

neur onal danage %&lkﬁ}ln%%‘fdi%yzfo ‘?“rea %f a§ massi ve bl eedi_ng.

12. The use as cl ai clarm roke 25 and
crani ocerebral traunm. 13. The use as clained in claim10 for -

treating Y A Zhsh8R{1 S [di8¢aspy2Rd i HeNt LRGLN &l S Soyrazine

and

R? is hydrogen, COOR’ and CO-Z in which Z is NR'R™

and
7\ Rw
—N N—R® | R .—N ' ;
\ , M .
R® is hydrogen, C:-Ce¢-alkyl, linear or branched, and

which may [lacuna] substituted by a phenyl ring
which may itself also be substituted by one or two
R!? radicals, and

R is hydrogen, Ci-C¢-alkyl, linear or branched, and
which may [lacuna] substituted by a phenyl ring
which itself may also be substituted by one or two
R? radicals, and

J— ]13
— N N~ RS _NG,RN . ===N ;
\ / » ’
RB
/
O G
\ / ' | \ R™

R is hydrogen, C;-Cg-alkyl, branched or unbranched,
which may also be and [sic] substituted by a
phenyl ring which may also carry an R’ radical, and



30 14. The use as clained in claim 10 for treating

epi | epsi es. 15. The use of conpounds of the formula | as clained
inclaiml-5 fod5@s48966ng pharmaceuticals and 35 [sic] treating
damage to the heart after cardi ac - 65ischem as, damage due to
reper fusion after vascul ar occl usi ons, damage to the kidneys
after :RVena¢amschbeiashyékegenal niseCe-akplge, rosandthed or

dyst rophi es, darragem%,ogffgﬁg by _ Br? %aﬁ[]{ N %u, c1, F, Br CF3,

- 62 - snoof h rrusc e cel oronar’y vasospasm’ bt al
vasospasm cat ar actOnf NHe, ey@, atﬁﬂ)q}bstGFP@s-ﬁs Gi—alkyl, -NiGTiv€ssel s

after angioplasty. aikyi, 16 ~NHO-piidn Pl , ani-ges f_cgr@4jﬂrm a | nagogl ai med
rodu0| ng phar rraceutl cal's

in claim 1-
treating tunors andPREE% tas$ 21Gsfenfl kY1 and17502‘lﬂ4'é91%ﬁéje of anmi des of the

formula | as clairredln 10 claim 1-5 for producing
pharmaceuticalss fo treati rder,s in which el eyated
interl eukin-1 R s hygreeeny CQ aﬂ:y? 91 HRAT 8T o PTAR ras®® aj ned

in claim1-5 for 15+hich maryea{lagunaﬂ mmﬂ:cdtugnuaéd bydisoptenhyl sBimd as

i nfl ammati ons and I"Fﬁi{é’ﬁt dk r an%{
preparation for ora ar%ﬁ e!rlggégf 31so be sﬂl%tsrggpen fo[ n@i L%a c ru%"é?

conprising at | eastleOradlcalémeaaﬁll de | as claimed in claim11-5 per single
dose, besi des conventi onal phar maceut i cal ancillary

subst ances. 14 . .
R is hydrogen, C;-Cg-alkyl, llnear_ or branched, and

which may [lacunal] substituted by a phenyl ring
which may itself also be substituted by one or two
R'? radicals, and

n is a number 0, 1 or 2, and

m,q are, independently of one another, a number 0, 1,
2, 3 or 4.




