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PYWRRAB05 /N SAS m | STS FOR TREATNMENT KET/EP2004/007227
CARDI OVASCULAR present invention rel ates

to the field of bl oedvs¥agul atioh- The present
invention relates in particular to the use of
PYNRALQLINES a4 S iy R -¢-ANTAGONIST SNEOR | TREAEMBNT N85 GRRDIOVASCULAR
t G REREESSES for their 5 preparation, and also to
therr use for preparing nedi canents for the treatnent
and/ or prophylaxis of diseases, in particular
caﬂxdlpmc»samdnw@anordrmae lth?., ﬁq:ldi of Bload kyaghlatienrtThe fkeadnt Gnvention relates in
aglc ]%r S ¢ eThS oF’oog%/hn ) I at el etls are an
e LERIGHTRLO theusp §F P ] Bﬁ@*&% "GglodRl e Sbpe RS S o processes for their

blpﬁqﬂtangn, (ah@@l@@fd ek 89¢ AN Prepdting MicakBaeidRk ki treatment and/or prophylaxis
ozgrders rticular 1n the arterjal syst

IS I Pif AT CAEP a1 Giserdrts, Hreferoblygpboemboli disorders.
|nter action between bl ood conponents and the wall of

10rhbdrtsadytee $is16ddS plaldieed) € @n Msesh@dl efactd€ bbtak| ﬁl{}sx ical@8uppression of
ult of the forrmt on of platelet-rich thronbi,

| PAHIPE (GGG I RDETHRNE dvEerh b mBgENer m the arterial system,

cqmaélet@ plaly @@Renti tdle ini th€cdnipl &AhBALTG bebiad| fbtdo@ @&npoQ@ﬁs and the wall of
of t he nost otent gl atel et activators is

cPiepdl ‘é‘?ﬁﬁ%n Branted Blateleh AsHTiAn FisY.c#5 t‘gespbrorféhe dmmation of platelet-rich

| Niddf8g 14 tbstm%tnbbémq \E3 Rt Sar@ oMb corh [ tjan:e .
to forning fibrin, activates platelets. 1o lglr?gt%h ‘1'191 Jife-threatening

c €PPditionsg rresenchyrral cells (Vu TKH, Hung DT, Wheaton
VI, Coughlin SR, Cell 1991, 64, 1057-1068). In

p'(ﬁk%'f ﬁk%ndsﬂpdfétﬁ 5ﬁte‘ﬁ:@ gctivgtoﬁrlé tﬁ@lco:{eggﬁ%r? otelég QﬁEfn&n which is formed on

inhibitors inhib pl at el r
f dnmgd i wals off lﬁp%d étseqls @h¢ hv}nth om‘@ddltwrn tdh lfm fibrin, activates platelets,

aret'n@cftlllé'l’ihl Leng qg@%?e%cm CQE %eﬁﬁﬁgﬂﬁtgﬁ?sﬁﬂ%&y VW éoughlm SR, Cell

i nhi bitors of pate et unctlon an
i 1APbi 4401857 Hi64t tin [lateletﬂ'op)O’ltTOEand NMagnim@emodely; lnlgombm inhibitors inhibit

ofo rpﬁ%é?ﬁag%r@%%o% él%d t%%f %tlotn e‘fjét ?111 ﬁorﬁbl;a#x%u mans, arPerlgpthromboses can

t fpe orebied smest;ﬁrbladwmi mlhénllteltsS)f l’maieletefuhdfte’nfanﬂ rhdombdin #hibitors (Bhatt DL,

gt 100 RS RE 2508 MR 3 iRy

t hnewbists ofahrt ef&nsof theninbax edrploed platekimoietiite [thedforrBdidn of thrombi and the

R N L R T N —

| raf:thcmmfat etayhpingh ¢adethelfab bt imtdtHtinGRIeARIS of Hbod RBSls, bl leukocytes and
f Q&)Elﬁ&scel | ul. @5, effects. of .thronbin are medi at ed

V%8 Troplass g wpSiEl eIt foppiEmRonng rabfFeive disorders

(Protease Activated Receptors, PARs), the prototype of

Wit dénsi ® }iahethE’AEi-hilarrdfﬁEtpfoo ﬂlrorﬁ’tﬁR'aﬂe médiaed viv Qtfﬁ‘ﬂll?iﬁf G-protein-coupled

bi ndi n f thr rot tic cleavae Its

TP P REalt Hreors prtshy Y Bt GRectl S¥pT b PAR-] receptor

NPARN fsQttifated |bymnﬁﬁgbhﬂlr&ﬁﬂlﬂﬂmd%6tgol§tﬁ%l@0§g% oftd-dxfikellular N-terminus.
"Tethered Ligand") leads to

\I\/ﬁ,] oni st
{1 é’FﬂSTOi’@Lf OSFééé’ﬁY"oN tegpinal, yith gbﬁ %mlao @pigdpegrenes Y- LRN... which, as

| Rpdrid QFTethadéd SigAREY) SeadEecgtlhﬁlﬁﬁolétﬁfal' \f&q:ptfof Q%Jah@n and transmission of
Tet her ed- Li gand sequence can 0 as
meg:tﬂa’r-

adBTPe ar éfg“t‘lﬁeperpééfépﬁeé‘i'edaﬁ@n t Ligend sqqeeme tcan be employed as
aQFéan@st QR RORGH, 6IFhIRR, 1e§11{? ag?‘gtlt %rfaftggrgga'a%ﬁ.

selective PAR-1 antagonists I n
t hronbj n-i nduced aggregation of platelets in vitro at
| dWtibeslisertid ather Helsptbe P Adoh catagemasts évhibit( e Whrobin-induced aggregation of

g 48 1 e Gl SRl SO

t ﬁhm, MJ,*Istahass iy Copghlin SR, J. Clin. Invest. 1999, 103, 879- 887) A further thrombin
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receptor of possible inportance for the

pat hophysi ol ogy of thronbotic processes, PAR- 4, has
been identified on hunman and an% platelets. In
experimental thronboses in anr S havr ng a PAR

h
:m@{ae 1(':6?“ g SsB?ltg'axg ortaﬁ?,]er?oxf %r op%xsallct)]f)gy(r largingqtlc prr?cgﬁses PAR-4, has been

t hidewified @Dhnxhanar@ﬁmrﬁ)ﬂmlmas Bi?ex#kdﬂﬁn%hrdﬁﬂfoﬁa@\% Ahimals having a PAR
C, Maryanoff BE,

n e@?%ﬁ%c%g@&'\??‘%%f ¥ thﬁw%frﬁ%ﬁ%gﬁa?%&%amﬁﬁ’é‘ﬁts regtyepsthe degppation of platelet-
85‘,ﬁ:h8lﬁﬁ)}nb1 @éreinYCK aDAraiaee BRU ABES MK, Iﬁ%&t&DCE%Hﬁé{MR Nedelman M,

be ed f t he atel et function-inhbit ng
cﬁr Wﬁﬂ‘%&%@e %ﬁ#i/&?féw Bk haraecof. dwetlihen 2003 304, 855-861).

|nh|b|tors have been found to be useful. Accordingly,

t ey, | S ladgen@ibef Of sUMBRATRGEVH béeh eththinbd FRARF blarleh Yunction-inhbiting
inhibit a heightened platelet reaction w thout

si agﬂrnr Pl:%fﬁ‘ttlc? "i“h’ch% é?ﬁerﬁ fynqory inkiRitess haye becsi fﬁ@}‘d tp hegiyseful. Accordingly,
I QHYE iNOndel %rrﬁh%agéutlgmﬁim%mgmquﬁgt Qﬂ%té&ﬁ?‘la‘?@é reaction without
In contrast to the inhibition of pr ot ease a
of SignHicantlyi Anessing e ratk Oft‘ﬂ?eémgr rﬁhlJSn rﬂdb¢mg3 rthe rigk of thromboembohc
blc‘a%ﬁ&%o&f I RARtras® h)ofhledmﬁlgﬁwrt téa&h 'aghrhﬂ/ Q? Rbombin using direct
platel et activation wthout re uc on
c cligmbabinhibitgrsop biagkads| o FAR-Acberld |r¢$glt yn an tinhikitiom of platelet activation
ORigfoht RhuckiBifoARERARLHIY SPAL B34 0 PTovI de novel PAR |
ant agoni st s tin car I'ovascul ar di sor ders,
such as, for exanple, thronboenbolic disorders, in
hubseerslinglyel it i55anaphientiof theepregeny 6B ent38, to FRovid488/e58BR-1 antagonists for
ER- | 24463 n
detrre:at\}r@%\r/cg%\ﬁs Qﬁj g\é\gd%?,l sgléh gsf ?08 E? urﬂe]p Z}hrg%ﬁrﬁe%%oilc g]SOI‘dCI’S in humans and
pemimats. des. WO 02/ 00651 descri bes pyrazoline
derivatives as factor Xa inhibitors for treating
t G r . ntion
p:%lﬁﬁ?ggﬂ% % Cﬁl 4%8@& ﬁeﬁ% 3]2 %?%r[&%ﬁ_@%ﬁ‘& Cl’l%ﬁ pgazolme derivatives of
r eymiredae strecture e theinese al\ptsticidesoxygen at om or a sul phur
atom mrepresents O, 1, 2 or 3, 3 n represents 1, 2
or e 0 r

|vtvr6002%t0?$1f tor oﬁé’?#&ﬁ* %ﬁo?tfdl]%%ofonég i m lé?rﬁ fqr%eglmg thromboembolic
aldioxders. hydr oxycar bonyl am nocar bonyl
al koxycar bonyl, al kyl am' nocar bonyl - NH( COOR9, 5

m@{ ‘é‘f;gg’“ﬁ’% %ﬁ%ﬁ?&% %%‘Spg,“%%")ﬁh%:f‘f’%i‘&- C7) - cycl oal kyl -

met hyl or (C6-Clo)-arylnmethyl, R represents a group
of the formula O X or OE(y&i@ﬁzl)\rr-Y ~NY

r
N—R?

O >~ 7/
N

R")

m
in which
E represents methylene, NH, an oxygen atom or a sulphur atom,

£

m represents 0, 1,2 or 3,
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HH.,CNNX HON10 where 15 20 * represents the

poi nt of attachnment to the pyrazoline ring, X

represents R3 or (Cl-C8)-al kyl ene-R4, where al kyl ene

may be substituted by 1 to 4 fluorine atons, Y

repres r _@C, -Cg)-al kyl ene-R4, where al kyl ene

ngy beﬂgﬁ%gﬁgkgfg by | to 4 fluorine atonms, R3

represents 1, 3- benzodi oxol e,

ﬁ,m- dijfrftmcrﬂs %ﬁl%emmydmd}"loa?rlﬁ,CyﬁlOSﬂiﬁb,hgﬂlﬁbdﬁﬁrﬁeﬂgyl, trifluoromethoxy, alkyl,
enzodi QXxi.n, 4 4-tetraf.l uoro-4H - benzodi oxi n, .

i ndany PXO% o PE8rgtycuilony, hy%‘i“%??&%’ﬂ?’ﬂy| afllk‘("é%a!‘tﬁny’o) E@V&ﬂ“}nocafbmyl or
5- to MOH@@MORrREd heteroaryl, (C3-C6)- cycloal kyl or

5- to 10-nenbered heterocyclyl, where aryl,

het eroaryl, cycloal kyl or heterocyclyl may be

substitUtéd by 1 to 3 substituents independently of

one anot her selected fromthe group consisting of

hydr oxRP, amipr@enth {:(CQQ@MkyQy EOC,)-Bycldatkyl, (Ce-Cip)-aryl, (Ci-Cy)-cycloalkyl-
nonohalonetﬁ%l 1 gthglonethﬁ& trihal omet hyl ,

monohal oret ASWY! T dEsGobtRMFEW,, -4 tri hal omet hoxy,

al kyl , al koxy, al kylam no, aryl, hydroxycarbonyl,

alRRoxy eaprdseny b graapionie &rlmoiay| , al kyl ami nocar bonyl ,

al kyl car bonyl , al kyl - carbonyl oxy, al kyl carbonyl am no
and ﬁ kyl sul phgnyl , 5 R4 represents hydrogen

1, 3- jenzodi oxofje, 2, 2-diflugyo-I, 3-benzodi oxol e, 2, 3-
di X1, 4- Ne¥i n, —jJ—N—Y
2,2,4,4-tétrafl uobo- 4H 1, 3- benziddi oxi’'n, i ndanyl ,
1,2,3,4- tetrahydronaphthyl, (C6-Clo)-aryl, 5- to
10-menbered heteroaryl, (C3gfg)- cycloalkyl, 5- to
10- me@ber ed heterocyclyl,ﬂﬁydroxyl, cyano,
triflJoranmethyl, optional|ll y fluorine-substituted

al kyl t hi § B@R ,or-C(:O) orN"R R8, where aryl ,

het eroaryl, cycl oal kyl or heterocyclyl may be
substituted by 1 10 to 3 substituents independently
of onewaget her selected fromthe group 15 consisting
of hydroxyl, am no, hal ogen, cyano, nitro, oxo,
nonohal onmet hyl ,  di hal onet hyl, tri hal omet hyl,

nonohal® onet FEseyents the printehaitashrgnt tq the hyrpzsling ey

al kyl, optionally al koxycarbonyl -

X represents R® or (C;-Cs)-alkylene-R*,

where alkylene may be substituted by 1 to 4 fluorine atoms,
Y represents R® or (C,-Cg)-alkylene-R?,
where alkylene may be substituted by 1 to 4 fluorine atoms,

R} represents  1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-dihydro-1,4-
benzodioxin, 2,2,4 4-tetrafluoro-4H-1,3-benzodioxin, indanyl, 1,2,3,4-
tetrahydronaphthyl, (Cs-Cyo)-aryl, 5- to 10-membered heteroaryl, (C;-C)-
cycloalkyl or 5- to 10-membered heterocyclyl,

where aryl, heteroaryl, cycloalkyl or heterocyclyl may be substituted by 1
to 3 substituents independently of one another selected from the group
consisting of hydroxyl, amino, halogen, cyano, nitro, monohalomethyl,

dihalomethyl,  trihalomethyl, = monohalomethoxy, dihalomethoxy,
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substituted al koxy, al kylam no, aryl, benzyl,

hydr oxycar bonyl , al koxycar bonyl, am nocar bonyl

al kyl am nocar bonyl , al kyl carbony/, al kyl car bonyl oxy,
al kyl car bonyl am no and al kyl sul phonyl, R5 repr esent s

optionally fluori tltu

benzyl, (C3-C7)- %ihéz: Oﬁ)fil ‘il?y?ala%’%%ar C%Tlmo wﬁ@' hydroxycarb"“yl
aryl , benzyl or abkok;@&ibkr)&l dff&t)bcb@o@ﬂl,bﬁl&yﬂdrﬁiﬁ&drbbﬂy“all&yﬂbarbonyl alkyl-
3 substituents 20 mﬂ)&gt@ﬂg of one anot her

sel ected from t h&gP Gathonygmige andaliedswinhgpyxy | |

am no, hal ogen, cyano, nitro, oxo, nonohal onethyl,

di hal omét hy |r¢pretsErithahyﬂ1‘Bgehy| 1 3-ﬂl$‘émzﬁhhakdlthEtm&Yluoro 1,3-benzodioxole, 2,3-

di hal onet ho trjpalo al k

a: kyl am no, )ééﬂy% ‘LE 10”%;@%‘}(&?85 lt%(hf,ﬁ 1 3-benzod10x1n indanyl, 1,2,3,4-
al koxycar bomdahyMamﬁyar b(romdw) ad, kysL am NOGARMARAM! heteroaryl, (Ci-Cy)-
al kyl car bonyl , _al ky car bony]| o%{ al kyl car bonyl am no

and al kyl suf° R Fepeabard Setppaychity hydres, neyano, trifluoromethyl,
al kyl, al Ky logierally 18rHeXbstid @8 afiy @hio ADKF - Y oxRer

5- to 10- meo gyheteroc;ély aﬁEyv\,helcr)e ary (bﬁljﬁ Arol‘@(ﬁ

benzyl oxy may be substituted by 1 to 3 substltuents
i ndependent |y of W9pre apidietrarard etveloplisy or hetiioryrdyl grag bp substituted by 1

consisting of  hydsqyydineR@iRR ed&@ﬁt@g&ﬂoneca)ﬁ@fﬂgr seﬁ]slc{eﬁq:rom the group
oxo, nonohal onet hyl, di hal omthyI tri hal onet hyl

monohal onet hoxy, cefsistndmef hdwgroxyl r iatvirioormdelegsny, cyano, nitro, oxo,
al kyl', al koxy, akjeyhamnae.y,ar Mihalo{ﬁ@tﬂ?lyl ' trihalomethyl,  monohalomethoxy,
hydr oxycar bonyl, -5 al koxycar bony L nocar bo {/

al kyl am nocar bonWhaloalleth)c artbhﬁﬁqmethoxa,l kyllkmlar loptiankatixy alkoxycarbonyl-
al kyl car bonyl am al R nt

hydr ogen, al kyl g‘?’ > %g Ih]\(%& Ig{ri(gmrﬁeﬂs(,’ ént égn%gl Shydroxycarbonyl’
al kyl , phenyl, ahlkyiwabb)(yﬂlyl amladeaﬂm;tydar bkkmlymmocarbonyl alkylcarbonyl,

alkylsulphonyl bstitu

aryi carbonyl or &p car %ﬂy:kvy zfl?lﬂ'y‘?é bgﬂﬂ??’in? ﬂ?‘t@gy]sulphony]

aryl sul phonyl , and thelr salts, their solvates and the

sol vat & of rftphfecms atierslly dluotlim‘:\subst&atbdramyl afti/)-aryl, benzyl, (C;-C-)-
prophyIaX|s cla ?3%@8%mr partlcular car di ovascul ar

di sorders, hple t hr onboenbol i ¢

di sorders. 10 Conpounds according to the invention are

t he conpounds of where afybrbeotyd of ¢))cloalkgll mieber subgtitited by 1 to 3 substituents
sol vat es and solv aLes of, t

the fornul ae bel 8W %mge }}ﬁar}gg&f B@Oﬁl?eérsﬁﬁf"tﬁgn%) rlgen@m“p consisting of

their salts, sol upires] andnisg! \kﬁto@Sn ofcyiree aallot S px@Ndnonohalomethyl,
al so the conpoun i.oned.b wor Ki n _

exanpl es enconpa §18m5§ﬁ7 Y% or Fﬂhag’ V%’I)" ’an(ﬂm(nﬂ]&k?”%é%xi”s dihalomethoxy,
sol vates and sol %ﬂfa&ﬁqeﬂﬁ)xﬁ htkyg alkosy, alkfylarrﬁrl'be a0 MeRAY) dﬁdroxycarbonyl
menti oned belowe?( d by formula (1) are no

al ready salts, ngr onyly a inocarbonyl, alkylaminocarbonyl, alkylcarbonyl,

alkylcarbonyloxy, alkylcarbonylamino and alkylsulphonyl,

R® represents hydroxyl, amino, alkyl, alkylamino, alkoxy, (Cs-C)o)-aryl, benzyloxy or
5- to 10-membered heterocyclyl,

where aryl or benzyloxy may be substituted by 1 to 3 substituents
independently of one another selected from the group consisting of
hydroxyl, amino, halogen, cyano, nitro, oxo, monohalomethyl,
dihalomethyl,  trihalomethyl, = monohalomethoxy, dihalomethoxy,
trihalomethoxy, alkyl, alkoxy, alkylamino, aryl, benzyl, hydroxycarbonyl,
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15 solvates of the salts. Depending on their
structure, the conpounds according to the invention
can exist in stereoisoneric foryps (enantioners,

di astereoners). Accordingly, the invention enbraces

the enanti oners ol reoners .and th I es
m xtures. From suc i’n os BPOEORYY or?E‘P'@ ;Er,my alkylcarbo“yl’

di astereoners, t raﬁ;y&meb@m;qurgnuetainwmunlaﬁ@ﬁmfylsulphonyl,
conmponents can be isolated in a known manner. 20 If

t he conpounds accordj ng t he inyention may be
pr esen{wl n TS %LYJE"@BT@Q'F o982 esent i nventi on
enconpasses all tautoneric fornms. In the context of

t he preaSent répesemt hpiogepy Aierphed, Sa]iﬂiyldﬁrbaﬁ)ﬂ alkoxycarbonyl alkylsulphonyl,
the c onmpounds

physi ol ogi cal | cceptabl e salts

accordi ng t &P P%@ﬁ}' n\?@ﬁé{? F‘l?i’ﬁ“mtﬁﬂ)vvea“?g?arb“ﬂ’]so%n@B‘fﬁS‘é@éeélkyl's“bsnmed
are salts whnhgdughesiylt heir part are not suitable for

phar maceut i cal appl i cations but which can be used, for

exa [ urifying the conpounds
gﬁ’&rﬁ"dts’tt e”tsr? ‘?}’gg]ﬁ SB]Yate?:‘pr]%‘i‘réF ically acceptable

sal ts of the corrpounds according to the invention

I rfet tlhéi&ea’ﬁﬁérd afdleH prophilaxis at diSeabds, 1ﬂ'ip5h@16@!hr @fdidl@scular disorders, such as, for
car bo “6‘%1%? and sul phonic acids, for exanple

s &T*¢EP 8ft ﬂ?’g? ligfserdersi o, hydrobroni ¢ aci d,

sul phuric acid, phosphoric acid, methanesul phonic
a@dﬂnpoﬁﬁdaad&&ﬁﬂhh@h@rﬂh&ma&itﬂn ard Qie%ﬂ@ﬁ&ﬂd@@ﬂh& fodabid, (I) and their salts,

ben enesul% oni c ‘%m d, napht hal enedj sul phoni ¢ aci d,
ac8IYPIES and; ggivaisp of the salisothe semmpqupdsfithe foppyes Rekave engempassed by formula

| qDtang tiRe sdl,ts bRVt dn8 s1Gateh of TR dafits, 364 Giso Qietcﬁfnﬁou%% fhentioned below as
fumaric acid mal ei c_aci d and benzoic acid. -

PHYEkiBe @&P@lﬂs epcompaspt bibfoamya (1) andghei Wéts’cﬁewaéﬂm@lvates of the salts, if
aqg@ﬁ&ﬁﬂ%ﬂn&s%énﬁ@nédméﬁm éxfwmﬁds?e‘a Hy%l‘nlrlﬁlz? (155?1I elmot %ﬁ‘egdy salts, solvates and
customary bases, such as, by way of exanple and by way
ofsolyptes efitbtelis. al kal i metal  sal ts (for exanple sodium
and potassiumsalts), alkaline earth netal salts (for
e XBl o g Cl theditiRuBiA, IR YRRSIUHES acécmiﬁ'n? o tHE gwémiQE BAH st in stereoisomeric
salts derived fromammonia or organic am nes havi ng I
t dorn® (earrtiomerat disgeregnessic H\ca@dmgiy thay ingdntiex ambraeesaﬂxﬂ enantiomers or
bydxéé@)’eo rsp[n%f‘ Ghén QQ Cfg'irpylln&mr&e Frgrlx'l(:“tSI.n:}qI %mtﬁ}% of enantiomers and/or
triethylam ne, eth y I'i sopropyl am ne
notirstereanens) thmtﬂeowomee‘taﬂia nwfcaurricorepontts @lnlba molagdimesknown manner.
di cycl ohexyl am ne, di et hyl ani noet hanol, procai ne,

difpenzyd , rqLni.n e
et hy ene I 'am nagé\%mgé ll@/ ﬁp%g%ﬁpg?l 7 olml%nrg.ksr‘]'{“nl‘?l mg%%)r!r}t %)'(TP S, the present
ofinehieon encampiasseyrll taudmericdgmar e f orns of t he conpounds
according to the invention 10 which, in the solid or
I iyquid , e
L8 f B O R OB SO i st o
s shmpounds aherding tdithe owentidin.rFwewer, al® encdnipavead ere salisrwhidhefor their part are
g%% g%i{ablgg‘ortghgnga?&%gﬁtaggﬁc\é&g% Ib]up ngcllp g%ni’gr %elgte aF g%a%yf ?or isolating or
p epuri §angaimctotfnpbuats @aokdihg kddtse thvenmioml koxy, al kyl am no,
aI koxycar bonyl, al kyl am nocar bonyl 15 al kyl car bonyl
r-banyl ox ar hon . o . .
5 GBERRTAL b S BRI o g s s

aI sklyei ofmderaiaalcldhmbmg/hﬂ. atids &hd sgbh@ﬁcaichdé for E)&rrﬁle salts of hydrochloric acid,

g]%g‘% r%%le ?ﬁi—d tsgly}dfw B# Ip gl:slg Lgieglﬁx? ol éhomc ac1d et’hanesulphomc acid,

priciheieaighenioetabiv) | beﬁidﬁydulphﬁtncpr @@d’| ,nalb}ﬁlﬁwhétﬁéﬁhphomc acid, acetic acid,

n-butyl, tert-butyl, n and n- hexyl . kyl ene . o
r éﬁﬂ%‘i‘@ﬁ‘f@ agids prop] Oﬁ’ﬁt“@h gF‘PF #id: BRrizFiE ﬁ@ﬂ el I@yﬁclé% gitric acid, fumaric acid,
r agiGdcidadibagorenaral ly 1 to 8, preferably



10

15

20

25

30

20 1 to 6, carbon atonms which optionally contains one

or nore double or triple bonds. Methyl ene, ethylene,

propyl ene, propane-|,2-diyl, prqpane-2,2-diyl,

but ane-1, 3-diyl, butane-2,4-diyl, pentane- 2, 4- din
é%‘p%mgt‘l%%‘\% é}%tglo¥ Ithe@}{]PQLﬁldﬁcré%d qo they mvegﬁ%rhzt]%o include salts of

€ an ence repr
b)cusmayary)foags(asm:ﬂ as, :bndvalwavmympjé apd &f Waﬁnﬁ'q)reféf&tcawﬂmh metal salts (for

TR TR TS T S e T -

alsklyéb ad daimoniehh etk dhii’éﬂ HGmOdhEndia dr\idgabie &infiet Baving 1 to 16 carbon atoms,
|nd pengently of one other% al kyl ﬁpstltuents
BeRotS: By Xip108 CXRPIHEANRY, VBY Op Prefesings CHhy Rty iy gine, triethylamine,

E‘tebl)ﬂdﬂfﬂpﬂ@ylamﬁre,p hRYEIARbIRine, SiRIMARIPIMAIA HBthanolamine, dicyclohexylamine,
tert-butylam no, n- pentylanrno n- hexyl am no,

N SRRRHAETIRRFPARALN o Procainey: (fibangYIpmaiRg. n o N-methylmorpholine, ~ arginine,  lysine,
Necftly Ritddiabhi i WridThyMiperiin@EL Ny - N-n- propyl am no,
N-i Sopropyl -N-n 30 "propyl ani no,

N-tert-butyl - N-nmethyl am no, N-ethyl-Nn-pentylam no
arl the- Genisuaf theviryention, seivates are @mw’ the r@mmwa/roaccording to the invention
r Qﬂﬁc‘ﬂsﬁnﬁessohﬁ erllcﬁmé Sormth JEH’BQQIby%c@ﬂ}lﬂlgn Wg s §@dnt molecules. Hydrates
havrng to carbon atons or represents

diagf Aepecafif fn@n ofagivated Whemtheepordinatienciy W@thsf@tell to 3 carbon
atons per al kyl substituent. -7 Al koxycarbonyl
I RS EdnteRs op}he"iﬁé'sergfm@e)ﬁﬁmltﬁe bkt BRY 2%defined below, unless specified
preference, nethoxycarbonyl, ethoxycarbonyl,
noﬁﬁﬁﬁﬁkycarbonyl |sopropoxycarbonyl
tert- butoxycarbonyl n- pentoxycarbonyl and

N-ABX XY SAERIOAW: - ané\l"gllalla'ﬂ BRE6A RRYMhidoC RkESERbShyR hikylaminocarbonyl
al'kyl am nocar bony| radrca1ﬁavrngEbne_6T“§§g_%se?Et¥%ﬁ&___—‘l;
5 alkylearbenidicatitvioarbenylewye alisylearbanylammoant akylselphanyis pxssent a straight-chain

\M?)? b néﬂgg aﬁklgr)rﬂzialf? ll‘l?ﬁﬁ %E %ep?gneéillg] q &8 E gﬂgn{ai)ly i% icularly preferably 1

anot
p 40 8. C@Ibbla ﬂtIOyIS oy exfay roabwtaynplb and bg wag af Mcﬁareaaeomhyl b:}hyi/vaypropyl isopropyl,

pref erence
lﬁ§ﬁgﬁiﬁ% ar%gﬁd egﬁy anrnocarbonyl,

n- pr opyl am no- carbonyl i sopr opyl am nocar bonyl ,
t e&dnéqmgrgpreamtmmrgbmhyin or hrapehad ym@menaﬁaﬂ baoving| generally 1 to 8, preferably

I.net amn ce rbon
ge 7 I'C1 ar{r’]nﬁﬂrgg g{h +10naklk' c?rﬁalps Nrey or TPI%/TF am no %Bgngﬂnds Methylene,
1@thl§<|lenetpl'Qp|y16hb rprcmamayﬂ-dtyﬁ rpmq:anebhﬂ-yﬂiy) butane-1,3-diyl, butane-2,4-diyl, pentane-

R Pk TSP RGP AF o PR N RBHL Y P S HERg ond by way of

arpebfé\brcehexyl N- et hyl am nocar bonyl . C, -
C3- Alkylaninocarbonyl represents for exanple, a

am.nqgcar bon ha 1.to 3 ar
m%ﬁl?ox rgpresent ngle n? %’_ ex&rngfj %%'IC% %rsiﬁvpc 2y e OXy, H-propoxy,

repre
hmopmgoxynteeamom agentdxyt d 3- Iﬁﬂrxl_p.on atons per aI kyl
substituent 15 Al Icarbonyl represents by way of

nd b I
e & &pyrfsgnt% %rag%g;%r%@%} %ahfl% 85? ]b?n%r EFIB%?%/}ndependently of one

t eﬁdthdwrtl}y)}l cabstientd, by wayp Gﬂéx}ﬂnﬁlarab@ﬁybvaﬁﬂﬁbréference methy]ammo ethylamino,
| oxy represents

exyl carbonyl . Al kyl carbon

é{%‘&y%mé’??d}/swo B e A é"peﬁﬁ({aﬁ‘yloc%\}‘%%@xy N-dimethylamino,
eWWJdiéﬂa[vi@ﬂrﬁ%l OX Wi etHyA-NrBiiedhd) ONW-R&hyl-N-n-propylamino,  N-isopropyl-N-n-
|sopropylcarbonylox tert-butyl carbonyl oxy, n- 20
p &Py a@ﬁ‘r"b}(‘ﬁ‘ﬁﬂ B‘i@ﬂ f‘énathﬂarneszw E%V%H?Plﬁ)@?mmo and N-n-hexyl-N-methylamino.
Aldk)d, ARERRID RPFeRf!s fr%PE;ﬁﬁl?Iét SmofUIIYAAirdira b PRRANE 1389 carbon atoms or
by way of preference | car bonyl am no,
e ToRyesEs %@ﬂWIW?I EjidlCh] hayiag |ntqulbgpﬁry[ t9ri qaghon atoms per alkyl substituent.
I sopropyl car bonyl am no, tert- butyl carbonyl am no,
n- pent yl car bonyl am no and n- hexyl car bonyl am no.
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Al | sul phonyl represents, by way of exanple and by way
of preference, nethylsul phonyl, 25 ethyl sul phonyl,

n- pr opyl sul phonyl , isopropylsulpyonyl,

tert- butylsulphonyl n- pent yl sul phonyl and

R R E SN g TR A—

p reelfoey@ﬂioyyw n@ropﬁxyca‘hmbm nlsﬁir@mycafbkényﬂalérﬁutcﬁ?#@f&hﬁ afﬂ)@ntoxycarbonyl

y ref rence, cyclopropyl, cyclobutyl,
f@&aﬁﬁ arbon¥y ¢ ohexyl, cycl oheptyl and nor bor nyl

may be nentloned for cycloalkyl 30 Aryl per se and

" Kl laminBeaionly 0 Xapréxaitts cdny hmaﬂma&alrmm eadiceP mwtoﬁe %r two (selected
yclic aromati r adi cal haV|ngagenera

1?%%%6“%05@&? %mf*vﬂ@lktybsuwmeeﬁmme the @l subsfitugaly, pdependently of one

e)ﬁﬂﬂﬂére ﬂdll)bNavt‘\@Yo G)fpref@ﬂﬁ}f Etod) Sﬁ'tlmlﬁﬂ)ﬂrefermymw larB8Fatoms, by way
phenant Ey -8 Aryloxy re resents, { y
exdsierie apd By Wi gf sfefepmes melpleminopaaony ramacarbonyl n-propylamino-

nagfbiv] 1@6&)Yopyl%¥rx‘x‘do€ﬁ53?x9pYérﬁmtﬂﬁ}mﬁ&gfb%?ﬁ n}ié ﬁ\?c\(rb% 1, n-hexylamino-
exanpl'e and reference, phen arbon %

nmp by wa p
arférbﬁ%béhlt’ Wﬂ‘@ﬁhﬂﬁﬁ??%@?ﬁd N, Mlﬁhwwcaﬂb@pﬂ eN;ethylsN ~gpthylaminocarbonyl,
ar LGN , lic g Y S Nert-butyl-N-
¢ ol@g_f%ﬁl TNV- Fﬂljbylg %nog&ﬁaéﬂbr 61?’ ?s?‘;r%%ll g’:’gﬁé}g}gﬁgﬁ%g{bt%%yla N-tert-butyl-N-
prrﬁt@ﬂmngﬂarbpnyﬂ (.IN ethylider-pentydananecatbpmyirandvé-nexylHy-methylaminocarbonyl. C;-

: y of and .

f pr1§1%@8%°3%°$ﬁ r%)r?sPrg ,][\Ilarrg%é’ pyr ; (_())qu)fkyrl‘%ﬁnog%rg?r&ym{ad\{c\%yhawng l1to3
oxaroh yoms onrcaseasal @dlkylwn@aﬂbblyyll radicad lehaingliryéach case 1 to 3 carbon atoms
tr |dyI pyrimdyl, pyridazinyl, pyrazinyl,

H%Qﬁﬁkghﬁng azonI benzof uranyl, benzot hi ophenyl ,
qU|noI|nyI |squ|noIinyI. Het erocycl yl represents an
opilgdml epresentd, Ulsye avaproofo exampldbiand dyi vap edfepreferentd, cmethylcarbonyl,

%?Hy? %\lbo%?%/ n gl%pglcargglgp elrgo,%lrtl}pyﬁﬁrbé%b r]]'jgi't &)ﬁérﬁ%rg)&iaygl %—Pgnt}tllgarbonyl and n-

pﬂeﬁﬂnﬂhhm up to 2, heteroatons and/or hetero groups
fromthe group consisting of N, O, S, SO, S2. The

A e e+ A A F R —

nmthytbylfbbm}ao)@at U ﬂb@ﬁbaﬂﬁﬁﬁ&@@ y C1|sc)ﬂro;iy&ﬁirlb6@|1(§(y,h a\térflgutiﬁl@arbonyloxy, n-
%f B roat ons f{o EF group consisting of O,

ﬁﬁn ca ¥3Tﬁ” AFPPEYERY by way of preference

oxetan-3-yl, pyrrolidin-2 15 yl, pyrrolidin-3-yl,

pyAl lgﬂd:a'rmylgmin t rralhysdﬁt@,f usyanyky togt reﬂzhmﬁd’ Obid €By! ,way of preference,

plrﬁ%?chaTbﬁ%g rgyl.lpo %]ilyécgf%mlﬁmg yllze BI!OPHF%W%&W isopropylcarbonylamino, tert-

Muvaibofdmiyd, - m&lph%ﬂyﬁn&oﬁhd n-hBB/dahehylanido.y | |
per hydr oazepi nyl, piperazin-1-yl, piperazin-2- yI

Ha, en re resents fluorin chlorin $ br om ne and

i e@ﬂ%ﬂ—*ﬁ?)@f BPISHPL: OF 05D Ak SXTPIC ARG PY ey o Bffrgace. ymethylsulphonyl,
atettyIsCPheI) reprepyIsURASS/], lifbptopyIB@p KA Bhty1sM phbnyl S5 R8EAsulphony! and
tojts qonflguratlon at this 20 carbon atom is
prefesHEpn¥nant i onerical Iy pure form which, in the

context of the present invention, is to be understood

asyseaai E@re@ﬁtﬂhﬂm &midfylcﬁc SRS g@cfupmﬁﬁﬁg %éﬂ@tﬁllﬁ@%’f{ preferably 5 or 6
90@6ee) radlcals in the conpounds of f or mul

( 195tboR ﬁ@’i“? bé/aWﬂtYso SR o ot ROFIETERRS, sy6loprapscygfobutyl, cyclopentl,
t hQi16hexPadykRhephy aridftotrdyHin&iFbe xﬁé?lﬁoﬂea%rgg‘!l&lmy unl ess
speci fied otherw se, be nono- or polysubstituted by
|dent|cal or dlfferent substltuents Preference is

Julper ge and.g 1 ylaminer igpresegts gtengt togricyclic aromatic
25 dilé if,a%r SR b USRS ab1 ewloomd G o
[ sa |aven ri%?e? hegsu bst I%F‘{Jtl o>n/ W th one su stt)ylp‘?%;oﬁt %ﬁeeandby way of
p @ﬁwethéhﬂm%ﬁwmmﬂphﬁmﬁbﬁédprOV|des conpounds of
the formula (1), in which
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E represents nethylene, NH, an oxygen atomor a
sul phur atom in represents 0, 1, 2 or 3, 30 n
represents 1, 2 or 3, -9 R represents hal ogen,
hydr oxyl , am no, cyano nitro, %lfluoronethyl
xycar bony

trlfluoroneth k (0)4
arATHSRL RIS Y Q°>y“rﬁ¥ %WE&H@FY W%/M %Pf/ gﬁﬁ?%@h%@ﬁwd&aphthﬂoxy
-NH(C;C»CRQ where 5 R9 represents (C, -C6)-al kyl,
@_Lﬂmﬁiehﬂkmts(ﬁgfwﬁlfﬁ?ﬁﬁ% and(Wy3way OF p&Ye‘ﬁén@@ Iokahlykcarbonylamino
aryl met hy represents a group
oﬁ“?%a@h‘$6¥%ﬁ?“a?6“’% S X NY*NYOOXHHNOr ,.CN
N-X H where 10 * represents the point of attachment to

t ﬂm&eﬂrtseﬂs b AgmaticmbiRP bEBIERHiS rdd&aPhaving generally 5 to 10, preferably 5
al kyl -R4, where alﬁ%lene may be substituted
KO

b>pr ﬁ rzg ajomy a@g Mp HbS nge(gq:fgbly u bf,tgr@@tﬁ{ng from the group consisting of S, O and
( (I;jl- t@g)vayabk)ékﬁﬁkﬂe R bW\ﬁJyeoiabxléfél‘éﬁE‘@ tHI&Y1, kl’ﬁryfs %Bl'yf lf}tugz%lyl oxazolyl,

4 fluorine atons, resent

Oaadaaéﬁlzbdqwewle imgslazolyl ma%fdylommdef bywzw& omoideginyl, pyrazinyl, indolyl,
111%a9d1§1)/515£)'ﬁ3ra16'1 b%&ﬁbghéﬁgl‘ &umolmyl 1soc1u1n011ny1

4, 4-tetraf luoro-4H 1 benzodi oxl n, |ndanyl
1 2 3, 4- tetrahydronaphth (C6-C, 0) - arg
161etapayelybigpissn raéaapwna"(é@zeﬁysed cly@n%ar ryycherhets:ocmc radical having

1%&15@2“@!%“@@0 I’b@éf@r‘&ﬂ?%% Yd m ]?aQn fr @rr%% 'atolﬂ'ﬁtag(f @53{ %l preferably up to 2,

cycl oal kyl het er ocyclyl e substitute
3 hstgregtoms @@Hﬁréﬁei%afpmd&m ‘Ihy g@ilp mwamﬂhéro §eS@oSQ>dThe heterocyclyl

maishgangﬁé) Q:Prurafég rb? Oﬁh‘i’t aﬁ‘lgol.ﬁnfs?t%ﬁ%{l gf%é%e'renggnlp iven t 5- to 8-membered

hal ogen, cyano, yl,
t nmqna%@hetswytatednbmqhaictyh\athmky hadng aipotoetvvmmyteroatoms from the group

{fbgslt(lg @olmépd §| lLSvaay eK%Bie ar?ii b}y way M p?éfer%rrl%l oxetan-3-yl, pyrrolidin-2-
pyrrohdm 3-y1 pyrrolinyl, tetrahydrofuranyl, tetrahydrothienyl, pyranyl, piperidin-1-yl,
piperidin-2-y1, piperidin-3-yl, piperidin-4-yl, thiopyranyl, morpholin-1-yl, morpholin-2-yl,

morpholin-3-yl, perhydroazepinyl, piperazin-1-yl, piperazin-2-yl.
Halogen represents fluorine, chlorine, bromine and iodine, preferably fluorine and chlorine.

A symbol # at a carbon atom means that the compound, with respect to its configuration at this
carbon atom, is present in enantiomerically pure form, which, in the context of the present

invention, is to be understood as meaning an enantiomeric excess of more than 90% (> 90% ee).

If radicals in the compounds of the formula (I), their salts, their solvates or the solvates of their
salts are substituted, the radicals may, unless specified otherwise, be mono- or polysubstituted by
identical or different substituents. Preference is given to a substitution with up to three identical or

different substituents. Very particular preference is given to the substitution with one substituent.

The present invention furthermore provides compounds of the formula (1),

in which
E represents methylene, NH, an oxygen atom or a sulphur atom,
m represents 0, 1, 2 or 3,

n represents 1, 2 or 3,
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-10 al koxycar bonyl, am nocarbonyl, al kyl am nocar bonyl ,
al kyl car bonyl, al kyl - carbonyl oxy, al kyl carbonyl am no
and al kyl sul phonyl, 5 R4 represqpts hydr ogen,

1, 3- benzodioxole 2 2-di fluoro-T, 3- benzodi oxol e, 2, 3-

d']gydr zfeRr%StemS E{ia%ipbhy xXl g;nnagﬁw, BBEranﬂF?TBQﬁIWI trifluoromethoxy, alkyl,
1, 2, 3, 4ikokgt rgbiedycarbapill hythinodaf#ondl O)lkédy¥arbor3t, talkylaminocarbony! or
10- nenb§h§g4ﬂ§®eroaryl (C3-C,)- cycloalkyl, 5- to

10- menb rocycl yl, hydroxyl, cyano,

trifluoronethyl, optionally fluorine-substituted

al kyl t Ritere - ORS, -C(=O R6 or -NR7R8, where aryl,
het er oaryl , cycloalkyl or heterocyclyl nmay be

subst i uted b sypbsti nts i ndependent!y

one andt her ¥ ‘3%‘? St e@ %‘ é&g PEEClaAy iorﬁ%ﬁ'@@i’aﬁﬁ df-s-Cr)-cycloalkyl-

hydr oxyl , amkﬂ@1mh@ng$&yhﬁy@mo nitro, oxo, 15

nonohalonethyl dlhalonethyl tri hal onet hyl ,
ohalonethoxy, E%Ione hoxy, trlhalonethoxy,

al TERSESERSR &1 grQpr o onyl - substituted al koxy,

alkylan1no aryl , benzyl hydr oxycar bonyl ,

alkoxycarbonyl()aninocarbonyl al kyl angnocar bonyl ,

al kyl car bonyl}, Ikylcar on on ahky“carbon  am no

and al kyl sul phony X" R reppies nts Ty

fluorine-substituted al kyl, (C6-C 0)-aryl, benzyl,

(C3-C7)- cycloal kyl or al kyl carbonyl, where aryl,

benzyl or cycloal kyl may be substitup€iN by 1 to 3

substituents ,ifjdependently of one nother sel ect ed

fromthe gr ou,a—ﬁeﬂs)i—s-t)d ng oof 20 am no,

hal ogen, cyano, nitro, oxo, nDnohannethF

di hal onet hyl, trihal omet hyl, nonohal onet hoxy,

di hal o hoxy trlhalonethoxy al kyl , al koxy,

alkylagﬁﬁ@ aryl, benzyl, hydroxycarbonyl,

al koxycar bonyl , aninocarbonyl al kyl am nocar bonyl ,

al kyl car bo n)‘épreselﬁb ty peiat &Qﬁé[dhﬂ?éﬂt, to ﬁieiﬁz*aﬁﬁfng @iyl am no
and al kyl sul phonyl, 25 R6 represents hydroxyl, am no,

aIkyI | kyl am no, Clo) aryI benzyloxy or
fg neF&Pé"rs@HSFre?rz @éﬁ‘%@neﬁere aryl or

benzyloxy may be substituted by 1 to 3 substituents

i ndependent wherfalighae mapbh@bstitEl) B 4 MRAhé fE6mgr oup
consi sting of hydroxyl, am no, hal ogen, cyano, nitro,
0Xo0, ohalonet hal gmet hyl, tri hal omet hyl,
nnnohalonetﬁ%&? q%hﬁéfbﬂgﬁ > trihal onet hoxy,

al kyl, al koxy, al kyl am no, aryl, benzyl,

hydr oxycar bevhgte,alkyieh& may sesubgimgtbd byahiorofatibOftyhs,

al kyl am nocar bonyl , alkylcarbonyl al kyl car bonyl oxy,

5 al kyl C%imon%p%glen 9 qr}dbe olé}gxglu' p?? rc’i}/fluoro llél' benzodioxole, 2,3-dihydro-1,4-

20

benzodioxin, 2,2 4 4-tetrafluoro-4H-1,3-benzodioxin, indanyl, 1,2,3,4-
tetrahydronaphthyl, (C¢-Cio)-aryl, 5- to 10-membered heteroaryl, (C;-Cq)-
cycloalkyl or 5- to 10-membered heterocyclyl,

where aryl, heteroaryl, cycloalkyl or heterocyclyl may be substituted by 1
to 3 substituents independently of one another selected from the group
consisting of hydroxyl, amino, halogen, cyano, nitro, monohalomethyl,
dihalomethyl,  trihalomethyl, = monohalomethoxy,  dihalomethoxy,
trihalomethoxy, alkyl, alkoxy, alkylamino, aryl, hydroxycarbonyl,
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R7 represents hydrogen, al kyl or benzyl, R8 represents
hydr ogen, al kyl, phenyl, al kyl carbonyl,

al koxycar bonyl , alkylsulphonyluloqptionally

al kyl -substi tuted arylcarbonyl or optionally

al kyl -substi tuted [,sul hon their salt
their sol vates arfd® f‘¥1 Thogyl %ﬁ“@ Caﬂﬁ”’}(lh \c‘j’(la'gl&?‘iaéb°nyl glkylcarbonyl alkyl-

Preference is gi wemohoxoiRatubmyRnidoad hikysdptngl ) in
whi ch E represents nethylene, NH or an oxygen atom m

repres

0, 1 or 10 n repres ntsl
represe tg H’%}frgs&gtﬁ %%lﬁogl%x &sgﬁ mx?lp,o 2% dg{uorolﬂ)enzodloxole 2,3-

trifluor OI’rEtcthro-ﬁthydzodlbmm X@Xysten}gﬂuér@ﬂﬂeﬁﬁﬁérﬁodﬂoxm indanyl, 1,2,3 4-
group of the HY or *N X

15 where * d& @gnqphgylpo{%tqujfar)gt t3c I‘Hrem’mﬁfébqr% heteroaryl, (Cs-Cy)-

pyrazoline rdy@l@alk% KERY @68Mtnderd Heferocyclyl, hydroxyl, cyano, trifluoromethyl,
(C, -CB)-al kylene-R4, Y represents

(C, - C8) - al kygraprallRiluorfue-spbstifusasiatieyithip, ORI FEAIROSONE'R®,
2, 2-di fl uoro-1, 3-benzodi oxol e, 2, 3-di hydro-1, 4-

benzodioxin 2, 2 véhefe dr@t RAdbaHOr 13&}1%%%91%4 betituted by 1
i ndanyl, 1, 2,3, 4- 20 %rgtraﬁyﬁ?oﬁy;ght ,ph egy}' gnoesu stituted by

6- menber ed het er ¢@dy§ubstiteatscggepe n@apkyme @notl®r selected from the group

6- nenber ed heter Q:Qﬁ{é?étﬁﬂé’ oflzh)érol(Ql 15an%ﬂ?r erlamé}@rpyl cyano, nitro, oxo,
heteroaryl, cycloal k or heterocycl

substituted by Inqne%/%orsqmé,t i td!}@M@ﬂthepélnbmnﬂwly ofonohalomethoxy,
one anot her .S’el e%&lﬁﬁ)rﬁefﬁg}t hﬁ‘lh&ﬁﬂ&ﬁoxfOQﬁéyﬁt 'dﬂgo&ﬁly alkoxycarbonyl-

hydr oxyl, am no ogen,” cyano,
trichl oronethyl, SUbShtUItdduonlwa'l; hyellkylamomo f | argly o rbetidyl x yhydroxycarbonyl,

di fl uor onet hoxy, e X 1- -al k

(C1- C4) - al koxy, (ag‘u‘ {Eohy %ﬁ%"%%?mé er?;%?a"ﬁ%?%%‘iﬂ’ alkylearbonyl,
carbonyl, (C, - C4)allglckibrydanybdkygitarbeagiamimoand elkylkylphonyl,

(C, -4)-al kyl am no- carbonyl and

(G - Chigsal kyLGALROWhionally fluorine-substituted alkyl, (Ce-Cyo)-aryl, benzyl, (Cs-Cy)-
cycloalkyl or alkylcarbonyl,

where aryl, benzyl or cycloalkyl may be substituted by 1 to 3 substituents
independently of one another selected from the group consisting of
hydroxyl, amino, halogen, cyano, nitro, oxo, monohalomethyl,
dihalomethyl,  trihalomethyl,  monohalomethoxy, dihalomethoxy,
trihalomethoxy, alkyl, alkoxy, alkylamino, aryl, benzyl, hydroxycarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, alkylcarbonyl,

alkylcarbonyloxy, alkylcarbonylamino and alkylsulphonyl,

R® represents hydroxyl, amino, alkyl, alkylamino, alkoxy, (Ce-C)o)-aryl, benzyloxy or
5- to 10-membered heterocyclyl,

where aryl or benzyloxy may be substituted by 1 to 3 substituents
independently of one another selected from the group consisting of
hydroxyl, amino, halogen, cyano, nitro, oxo, monohalomethyl,
dihalomethyl, trihalomethyl, = monohalomethoxy,  dihalomethoxy,
trihalomethoxy, alkyl, alkoxy, alkylamino, aryl, benzyl, hydroxycarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, alkylcarbonyl,

alkylcarbonyloxy, alkylcarbonylamino and alkylsulphonyl,
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R4 represents hydrogen, 1, 3-benzodi oxol e,
2,2-difluoro-1, 3-benzodi oxol e, 2, 3-

di hydro-1, 4- benzodi oxi n,

2,2,4,4-tetrafl uoro-4H 1, 3- benzo i oxi n, i ndanyl ,

1,2, 3,457 tet h napht hyl, 5- or
6- nenbg$ed I£@%%%§?gﬁ&a%ﬁﬁk%ﬁ€b%gétloaIkyI 5- or
6- menber ed heterocyclyl, cyano, trlfluoronethyl - ORS,
hC( =0 6 IOr rewﬂﬁs_ﬁﬁisl,hidmbgnneal}qhmml ahl@ﬂthﬂayid alkoxycarbonyl alkylsulphonyl,
eteroary C a rocy.c
substit ut ed ﬂ?’ 0 %kyé ﬁlbb§{;ﬁu{ g r%%gaﬁﬂeﬁ’ﬂl?}’ag\‘ alkyl-substituted
one anotherzsﬁhemmﬁﬂ fromthe group consisting of
hydroxyl am no, hal ogen, cyano, nitro, oxo,
rif nofluoronethoxy,
uor o t&rl §/°:lva¥ef Pt %%?Vgﬁ%?%%%v S( C -&)-al kyl,

(C, C4) - al koxy, (C,-C4)-al kylami no, phenyl,
hyRteforepcsis piverylo,cofnfidun@slyf-thd foamyle dy bonyl ,
am nocar bonyl, (C, - C4)-al kyl am nocarbonyl and
(C -%ﬁ -alkylcarbonyl 20 R5 represents optionally
f IS Re- subst i t ut ed (C C4) - al kyl, phenyl, benzyl or
(Cl-C4)- al kylcarbonyl, R6 represents (C,-C4)-a|koxy,
R7E r eprreesehis nh;lﬂ'reogé\ﬂ{ aran(okygedoral Kyl , R8 represents
(C 4)-al kyl or optionally (C, -C4)-al kyl -substituted

nyl carp b and their salts, their sol vates
an t he so vates of their salts. Particular preference
Is given to conpounds of the formula (1), in which E
r epr esaepresenteflhid/érelne, NH or an oxygen atom m
represents 0, 1 or 2, - 13 nrepresents 1, 2 or 3, R

es e (LU th
?%Ffﬁ?hﬂg&?dﬁ& '3921 1¥ @5] Qﬁﬂrli_gé metlg? @grﬁi)r a\flgfxy,
group of the fornmula N . CN N-X H5 where 10 15 20 *
rdbresemugwnmegﬁmpnfmgﬁxmmhachnent to the pyrazoline
ring, X represents R3 or (Cl-C6)-al kyl ene-R4, R3
represents 1, 3penzodi oxol eq
2,2-difluorosl, benzodloxqu 2, 3-di hydro-1, 4-
N——Y

denotes the point of attachment to the pyrazoline ring,
X represents R’ or (C,-Cg)-alkylene-R*,
Y represents (C,-Cg)-alkylene-R?,

R’ represents  1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-dihydro-1,4-
benzodioxin, 2,2 4 4-tetrafluoro-4H-1,3-benzodioxin, indanyl, 1,2,3,4-
tetrahydronaphthyl, phenyl, 5- or 6-membered heteroaryl, (C;-Cq)-cycloalkyl or 5-

or 6-membered heterocyclyl,
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benzodi oxin, 2,2,4,4-tetrafl uoro-4H 1, 3- benzodi oxi n,

phenyl, 5- or 6-nenbered heteroaryl or

(C3-C6) -cycl oal kyl, where pheny_llz_het eroaryl or

cycl oal kyl may be substituted by™1 or 2 substituents

i ndependent |y of qgne another selected fromthe ou :

consi sting of hal“gjgeree ,%en é’}ﬁ%,ma{yll’i cé’ﬂlf)%mr‘?épﬂVP?ycg'ﬁ ma be substituted by
trifluoromethyl, 1 wonabltinenhenirddpendyntlydéffdnd aha@n@tsbiextYd from the group
trifluoromnethoxy, 'S:f -C4).-al kyl and (Cl-C4)-al koxy, |

R4 represents hydPESERe HE'HV%}'I’ gring, hglogen{fypngg nitro, trichloromethyl,
heteroaryl, (C5-@fluoeitadti®dl MdofluSromethody, IEiﬁfmﬁfrr%qlox¥é8t1‘iﬂuoromethoxy,

het erocycl yl, cyano, trifluoromethyl, -ORS or -NR

where phenyl, heferEaryl. &Getoalkeiy,” 6¢-Geelkylamynel yphenyl, hydroxy-

may be substitut egkbbw, Q) 2SR b e BhSnocarbonyl. (C..C.)-alkviamine.
i ndependent |y of ongﬂ/yan})(t:he?) seJI&e%ct ec#’fromotc?]reon r’0l(1|ol +)-alkylamino

consi sting of halcegew! ard(&mEa)-adkdrartionylchl or onet hyl |
trifluoronethyl, nonofluoronethoxy, difluoronethoxy,

triflugrometfednts ( &harbgbh: al K¥knzodBeh1é, O 7 L4k dh KB Yenzodioxole, 2,3-
R5 represents optionally fluorine-substitut ed

(Cl - C4)-al k)ﬁllh,ydTOFéﬂ-P%?%@@mt@,ﬁmﬁ@@@qqo-éH-1,3-benzodioxin, indanyl, 1,2,3,4-
(Ad-cA4)-alk r t 1) = alk A
t heir sal ts?‘ét{allﬁlg(?? g%tﬁggtpgés’gngapt(’ ﬁgr’ggl ?/’gt6 ?s{éngf I%? gtéelterroaryl’ (€s-Co)
salts. -14 Veelgaligdr t5- coll frmembsfes duemcydylgioyen, t vifluoromethyl, -OR’,
conpounds of cthepf Q'@ (1), in which E represents

met hyl ene, mrépresents’1l, 5 n represents 1, R

represents hal ogen, R2 represents a group of the

formula N N-X H ¥herespiraylwhanhehyt, hetspraed e cytcipatkiyk op bétatocyclyl may be

of attachment to r ' [ X represents R3
or (Cl-C8)-al kyl é{ﬁtgﬁﬂ%ﬁ %pkdeg‘rglégsskén?rgs br})ég%ef} o 3 61 ghe aiother selected
6- menber ed het er d@mythe group GmsiS6Hg cfyigidmallk ghinoREMgen, cyano, nitro, oxo,

trichloromethyl, trifluoromethyl, monofluoromethoxy, diflucromethoxy,
trifluoromethoxy, (C;-Cy)-alkyl, (C,;-Cj)-alkoxy, (C;-C,)-alkylamino,
phenyl, hydroxycarbonyl, (C;-C,)-alkoxycarbonyl, aminocarbonyl, (C;-
C,)-alkylaminocarbony! and (C,-C,)-alkylcarbonyl,

R’ represents optionally fluorine-substituted (C,-C,)-alkyl, phenyl, benzyl or (C;-Cy)-
alkylcarbonyl,

R® represents (C;-C,)-alkoxy,
R’ represents hydrogen or (C,-C,)-alkyl,
R® represents (C,-C,)-alkyl or optionally (C,-C,)-alkyl-substituted phenylcarbonyl,
and their salts, their solvates and the solvates of their salts.
Particular preference is given to compounds of the formula (I),
in which
E represents methylene, NH or an oxygen atom,

m represents 0, 1 or 2,
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wher e phenyl, heteroaryl or cycloal kyl may be
substituted by 1 or 2 substituents independently of
one another selected fromthe gr 19up consi sting of
hal ogen, cyano, trichl oromnethyl, “nmonof | uor omet hoxy,
di f | uor Y. trrfluoronethyl trifluoronethoxy,
(C',JI ) Q fs'l?rqf)f 2‘5 (Cl- A4)-al koxy R4 represents
hydrogen phenyI 5- or 6-nmenbered heteroaryl,
(a8- OG)reprglseht@hdtlkgeln anfino, @yanb; mn&emadylh@,@payﬁ ¥ {G,-C,)-alkoxy,
cyano trifluoronmethyl or -ORS, where phenyl,
261 08 or heterocyclyl may be

strtﬂ%@ﬁmﬁyg“TPSE%if XOBEL i t uent s i ndependent |y of

one anot her selected fromthe group consisting of

hal ogen, cyano, trichl@onethyl, nonofl uoronet hoxy,

di f I uor onet hoxy, tri Iuoronethyl, trifluoronethoxy,
(Cl-C4)-al kyl and_ al koxy, 25 R5 represents
met hyl or ethyl, -15- and)gheir salts, their solvates
and the solvates of their salts. Particul ar preference
is given to the conpound

N- but yWhgre( 4- chIorophenyI) N- cyano- 4- ( 2- oxo-
pyrrolidin- | -yl)-4,5-dihydro-1 H pyrazole- |

- carboxi md E'i‘é'ﬁréi:@ntghe %ﬁ;N)f aftachnient'to @E‘?y{%zﬁ% gring,l'” ar

preference IS Ilkemrse given to th onpoun

3- (4-chl or ophenyl) ano 2- 0x0- pyrrolidin-
-yl) - N 3, 3r@r%SPlrtrRu‘arr( ppde}lw;enaRé di hydro- 1
H pyrazol e-| -carboxi mdam de NNCN -<I H-~CF3 Cl The

presentrR®i NV e&préserts f UBtHRAIIARKEIe LT BYIdHRSroCOIBAUIOHS K, 2,3- -dihydro-1,4-
the formula (1), in which 10 E represents nethylene

NH, an oxyg®RZagigning?.2d4, %@Fﬁmwﬁi -behybengediogivy ebel, s5-(or 6-membered
1, 2 0or 3, RMefeRRHESROL-E)loyci8allyl, 3. R represents

halogen hydr oxyl", am no, "cyano, nitro, alkyl, alkoxy,
hydr oxycar bonyl, ami no- carbonyl, alkoxycarbonyl or
al kyl ami nocar bonyihere 1shert, hetgroarsbar sycoagivbupmyobe substituted by 1 or 2

formula -16 0 0 Substituents independently of one another selected from the group
consisting of halogen, cyano, trichloromethyl, trifluoromethyl,

monofluoromethoxy, difluoromethoxy, trifluoromethoxy, (C;-C,)-alkyl
and (C,-C,)-alkoxy,

R* represents hydrogen, phenyl, 5- or 6-membered heteroaryl, (Cs-Cq)-cycloalkyl, 5-
or 6-membered heterocyclyl, cyano, trifluoromethyl, -OR® or -NR'R®,

where phenyl, heteroaryl, cycloalkyl or heterocyclyl may be substituted by
1 or 2 substituents independently of one another selected from the group
consisting of hdlogen, cyano, oxo, trichloromethyl, trifluoromethyl,
monofluoromethoxy, difluoromethoxy, trifluoromethoxy, (C,-C,)-alkyl

and (C,-C,)-alkoxy,
R’ represents optionally fluorine-substituted (C,;-C,)-alkyl,
R’ represents hydrogen or (C,-C,)-alkyl,
R® represents (C,-Cy)-alkyl,

and their salts, their solvates and the solvates of their salts.



XNYNY HO I OXor NRCN NX H where *
represents the point of attachnent to the pyrazoline
ring, X represents R or (C, -Cqg)-al kylene-R4, 5Y
represents R or (Cl1-C8)-alkyle éfRA, R3 represents
%’ ggrg ?%9 ?allor%)i(e’c}”lei_gncg és ré\éegl: tg l)(:(éﬁ%o%ncil&’o:i)l th%%‘r%n%?al ( ),(0| €,
2,2,4,4-tetrafl uoro-4H 1, 3- benzodi oxi n, (C6-Clo)-aryl,
5-intwhich0- nenbered heteroaryl, (C3-C6)-cycloal kyl or
5- to 10-nenbered heterocyclyl, where aryl,
het eroaryl, cycl.oal kyl or heterocyclyl nay be
su stifergﬁn%éwkwﬁ8as 10 substituents independently
of one another selected fromthe group consisting of
hydr oxytpresents hp, hal ogen, cyano, nitro,
nonohal onet hyl , di hal onethyl, tri hal onet hyl,
nnnohange%Wg*y, di hal omret hoxy, tri hal omet hoxy, al kyl,
aﬂkoxy, p%ﬁﬁylanino, aryl, hydroxycarbonyl,
al koxycar bonyl , am nocar bonyl, al kyl am nocar bonyl
alKy| caepresayts halageky | car bonyl oxy, al kyl car bonyl am no
and 15 al kyl sul phonyl, 20 R4 represents hydrogen,

1,3 be i oxol 2.,2-di fluoro-1, 3-benzodi oxol e, 2, 3-
di Iﬁy ar e %"%ﬁggﬁl?%gﬁ’g‘%‘% e g",““““"
2,2,4,4-tetrafl uoro-4H 1, 3- benzodi oxi n, (C6-C, 0)-aryl,
(C6-C, 0) - aryl oxyCBenzyl oxy, 5- to 10-nenbered
heteroaryl, ( C7)-cycl oal kyl, 5- to 10-nenbered
heterocyclyl,fﬁilr , am no, al koxy, alkyl am no,
hydr oxycar bonyl , & koxycar bonyl, am nocarbonyl,

al kyl am nocar bonyl, al kyl carbonyl

al kyl car.bonyl am no, optionally al kyl -substituted
arylcaﬁﬁﬁﬁylanino or al kyl car bonyl oxy, where aryl,
heteroaryl, cycloal kyl or heterocyclyl nay be

subst i txut ed répeskntt the BoinSofghdhinéRith thelppReRMEdapt | y of
one anot her selected fromthe group consisting of 25

hydroxyl, am no, halogen, cyano, nitro,
monohal netﬁ???wﬁ?ﬁa@%ﬁﬁFH?ﬁWEnPBﬂhalonethyl,
nonohal omet hoxy, di hal omet hoxy, tri hal omet hoxy, al kyl,

al koxy R’- 17 réprdsphtaphens, 5- ¥lmenth¥a QKMI%@(SIb&"(@L-C6)-cycloalkyl,
al koxycar bonyl , am nocar bonyl ,

where phenyl, heteroaryl or cycloalkyl may be substituted by 1 or 2
substituents independently of one another selected from the group
consisting of halogen, cyano, trichloromethyl, monofluoromethoxy,
difluoromethoxy, trifluoromethyl, triflucromethoxy, (C;-C,)-alkyl and (C;-
C,)-alkoxy,

R* represents hydrogen, phenyl, 5- or 6-membered heteroaryl, (Cs-Ce)-cycloalkyl, 5-

or 6-membered heterocyclyl, cyano, triflucromethyl or -OR?,

where phenyl, heteroaryl, cycloalkyl or heterocyclyl may be substituted by
1 or 2 substituents independently of one another selected from the group
consisting of halogen, cyano, trichloromethyl, monofluoromethoxy,
difluoromethoxy, trifluoromethyl, trifluoromethoxy, (C,-C,)-alkyl and (C;-
C,)-alkoxy,

R® represents methyl or ethyl,
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al kyl am nocar bonyl , al kyl carbonyl, al kyl car bonyl oxy,

al kyl car bonyl am no and al kyl sul phonyl, and their

salts, their solvates and the sqivates of their salts

5 for the treatnent and/or prophylaxis of diseases, in

p r.der such as, for

Q$&h¥#Lﬁ&tﬁ%#%ggﬁ%%?%%%ékggﬁ)gFg g]tf‘he present

i nvention furthernore provides conpounds of the

f dlarghlar pteference ris \ghview o Ehe eqnnm&d]U\Sbutﬁt?ah@ﬂ»Lob]’a)eqphédijl)-fﬁmyanoA-(Z-oxo-
.In represents 0, 1,

2%8@111?& 9/914%{ delg}éd?]é“lﬁ%%aégg U bo 1cglglbcfeesem s hal ogen,

hydroxyl, am no, cyano, nitro, alkyl, alkoxy,

hydroxycarbonyl, am no-~carkonyl , al koxycar bonyl or

al kyl am nocar bonyl , regfesents a group of the

formula 0 OS i X NWXMNgY HHRCN 15 OX or X H

where * represents the poiRf at tNctldnt to the

pyrazoline ring, X represent ﬁﬁLﬁf

(C -C9$)-al kyl ene-R4, ) - al kyl ene- R4,

20 R3 represents 1, 3t benfodi o oIe »/QE//«\

2,2-di fluoro-1, 3-bepgodi ﬂlhydro 1CH,

benzodi oxi n, 2, 2Ck 4-Te rafluoro 4FL1 3- benzod|OX|n

(C6-C,0)-aryl, 5- to 10- nenbered heteroaryl

(C3-C6)-cycl oal kyl or 5- to 10-nenbered heterocyclyl,

- PartisuliOpitferédOe whikewiser given foethecompothd 3cahadpkstlyl)ovV-cyano-4-(2-oxo-

CBEREEEbR - (TRnBnRRePY e sl sk bpipdamiae

fromthe group consisting of hydroxyl, am no,

hal ogen, cyano, nitro, po Zonet hyl , di hal onet hyl ,
tri hal onet hyl, nonohal Oxy, di hal onet hoxy,

tri hal omet hoxy, al kyl, \a al kyl am no, aryl,
hydr oxycar bonyl , alkoxycarb antyodﬁﬂbonyl,

NT\—cF,

Cl

The present invention furthermore provides compounds of the formula (I),

in which

E represents methylene, NH, an oxygen atom or a sulphur atom,

m represents 0, 1, 2 or 3,

n represents 1, 2 or 3,

R! represents halogen, hydroxyl, amino, cyano, nitro, alkyl, alkoxy, hydroxycarbonyl, amino-

carbonyl, alkoxycarbonyl or alkylaminocarbonyl,

R®>  represents a group of the formula
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al kyl am nocar bonyl , al kyl carbonyl, al kyl car bonyl oxy,
al kyl car bonyl am no and al kyl sul phonyl, R4 represents
hydr ogen, 1, 3-benzodi oxol e, 16

2, 2-di fl uoro-1, 3- benzodi oxol e, é 3-

dlhydro 1, 4- benzodlefln

2,2,4,4- tetrafluoro AH be ZOdIOXIn (, C o)- aryl,
(C6-d o) - aryloxy,—bﬂﬁfw Ne—¥0- ne

het eroaryl, (C3-C7)- cycloalkyl H- to l10- nenbéﬂed '
heterocyclyl hydr oxyl, am no, al koxy, al kyl am no,
hydroxycarbonyl alkoxycarbonyl anlnocarbeﬂyl

alkylan1nocarbonyl Oalkylcarbonyl N~
alkylcarbonylan1no ¢ ?Lly aIkyI Subgti t ut ed
aryl carbonylam no or a ar 85 nyloxy Taryl,

heteroaryl, cycl oal kyl or heterocyclyl may be ;
substituted by 1 to 3 substituents independently of
one angjper selected fromthe group consisting of

hydr oxyl, am no, hal ogen, cyano, nitro,

nonohalonethyl di hal onet hyl , tri hal onet hyl ,
nnnohalonetH@%?m“ﬁmﬁBWBﬁﬁﬁﬁﬁwanm¢ﬂhaw@#éhhdxy, al kyl ,
al koxy, al kylam no, aryl, hydroxycarbonyl,

aIkony@rboa%*mmﬁgn@mgqgtésam&kneRﬁkyIan1nocarbony|
al kyl car bonyl, al kyl car bonyl oxy, al kyl car bonyl am no

and al kyl sul phonyl, and their salts, their solvates
and th& sol VRFEER’ arkei-toyaliylese-R,pr ef erence i s gi ven
to conpounds of the forrmula (1) in which 25 E

represeats P@H@bﬂt@nq?t’i -bRiZodiox&l, OXY- gﬁﬂoﬁtl%enzécfbxole 2,3-dihydro-1,4-
represents 0, 1 or. 2, nrep resents 1, 3,

represents REZBHEHD, @%te“ﬁﬂ‘WQf“HdL%}gﬂlﬂmﬁoxm k@e;ﬁm)-am, 5- to 10-

represents glbsw@haé & r
NY HS N, Y oF rﬂ g(; m’“&%rﬁ’ggﬁ??ﬁh@ IQengoere'd%Fterocyclyl

at t achment to the pgrazollne rin X represents R3 or
( C1- C8) - al kyHhersenthyhetesoapyly é)(ﬁl@g@gpg heterocyclyl may be substituted by 1 to 3

(Cl-C8)-al k){ﬁlﬁﬁtﬁéﬂ%md%%n&éﬁﬁ? oF 61 §noéh ﬁ ggﬁépﬁé{g)f@ froup consisting of

2, 2-di fluoro-1, 3-benzodi oxo ro-1
benzodi oxi nhydroxyl,4 amincet halpganor gyaAH 1q1130,benmohhlmqt]nyl dihalomethyl,

phenyl, 5- %haﬁnﬂ&%%o%gha]omethoxy, dihalomethoxy, trihalomethoxy, alkyl, alkoxy,
alkylamino,  aryl,  hydroxycarbonyl,  alkoxycarbonyl, = aminocarbonyl,

alkylaminocarbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonylamino and
alkylsulphonyl,

R* represents hydrogen, 1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-
dihydro-1,4-benzodioxin, 2,2,4,4-tetrafluoro-4H-1,3-benzodioxin, (Ce-Cp)-aryl,
(Cs-Cy)-aryloxy, benzyloxy, 5- to 10-membered heteroaryl, (C;-C;)-cycloalkyl, 5-
to 10-membered heterocyclyl, hydroxyl, amino, alkoxy, alkylamino,
hydroxycarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
alkylcarbonyl, alkylcarbonylamino, optionally alkyl-substituted arylcarbonylamino
or alkylcarbonyloxy, '

where aryl, heteroaryl, cycloalkyl or heterocyclyl may be substituted by 1 to 3
substituents independently of one another selected from the group consisting of
hydroxyl, amino, halogen, cyano, nitro, monohalomethyl, dihalomethyl,

trihalomethyl, monohalomethoxy, dihalomethoxy, trihalomethoxy, alkyl, alkoxy,
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heteroaryl, (C5-C6)-cycloal kyl or 5- or 6-nenbered
heterocyclyl, 10 where phenyl, heteroaryl, cycloal kyl
or heterocyclyl may be substltuqed by 1 to 3
substituents independently of one anot her sel ected

fromthe gr Q-lll’lg' (ﬁﬁl%s I st Ir)?lr i dro ?‘H&i amoxydarbonyl aminocarbonyl,

hal ogen, cyan nitro,

trifluor orretdﬂwlla,mmotmborﬁ}ll,u.tkylmﬁbthIXyalkalbzfrbmroﬁﬁehlﬁt@l&a&bonylammo and
trrfluoronetlﬂg,ﬁ%I SC% C4) -al kyl, (Cl-C4)- al koxy,

(C1-4) alkfl ﬁg henyl , hydroxycar bonyl,

(C1-A4) - al koxycarbonyl, am nocarbonyl,

( Cbd @ir-sdiskihtinsvlvaws ardohawplvaenef theiFlsaltd) - al kyl car bonyl ,

15 R4 represents hydrogen 1, 3- benzodi oxol e,

fﬁ %\ 5118 Béc}]/cgr &33{;“ gyﬁaﬁrs %% 81seabes m%arztlgulgrscardrovascular disorders, such as, for

2<2mﬂpH1hmhmaﬁﬂmmcdm&ﬂhi 3- benzodi oxi n, phenyl,
naphthyl phenyl oxy, benzyl oxy, 5- or 6- menber ed
eroar cl oa 6- nenper ed
el B PDRp IR SPhersere PR corppins L Ao,
(Cl-C4) - al koxycarbonyl, optionally
(Gﬁamﬂm-alkyl-substituted phenyl car bonyl am no or (Cl-
C4) alkylcarbonyloxy, wher e phenyl, naphthyl,
ero ar heterocycl may. be
st ?r ‘Eﬁ%sé’“gﬁ’% hgf% > 81, BOEFT HERP a?ﬂ%éﬁﬁ‘e ntly of
one anot her selected fromthe group consisting af
hydr ox yepresamts Aol, 2lvaB,ogen, cyano, nitro,
trichloronethyl trifluoronethyl nonof | uor onet hoxy,
Iuor Y |quoronethoxy, (C1-4) - al kyl,
&F%H£¥ 2 1 C4) - al kyl am no, phenyl,
hydroxycarbonyl (Cl ) -20 alkoxycarbonyl
ami' nocacmrcmlyt‘s halégéia l@zﬂ)oxal hmimmyam: aitivoaliy], ﬂhﬁcy( Kxdrd&4¢arbonyl, amino-

al kyl c sol vates and the
sol vat Z&s &’t%k(ﬁgc rbof'?l oraﬁ(%% {nioﬁzﬁ °é1P'{ preference is
grven to conpounds of the forrmula (1) 5 in which E

r fr esaenresentet gyoup nfthe fdrnola an oxygen atom  m
represents O or 1, n represents 1, 2 or 3, Rl
represents hal ogen, ~cyan, (C;OCA)-aIkyI or

(C -C4)-al koxy, 10 represgnts a group ¥ the
fmmﬂaNF@VNX+AmNe-—ﬂ—H—Y N—Y
b L H

O N

—I-I—O-—X or _I.I_-N._..X
H

where

* represents the point of attachment to the pyrazoline ring,

X represents R® or (C,-Cs)-alkylene-R*,

Y represents (C,-Cg)-alkylene-R*,

R? represents  1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-dihydro-1,4-
benzodioxin, 2,2,4,4-tetrafluoro-4H-1,3-benzodioxin, (Ce-Cyo)-aryl, 5- to 10-
membered heteroaryl, (C;-C)-cycloalkyl or 5- to 10-membered heterocyclyl,
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* represents the point of attachment to the pyrazoline

ring, X represents R3 or (C -C6)-al kylene-R4, 15 R3

represents 1, 3-benzodi oxole, ;¢

2, 2-di 1 uor o- 1, 3- benzodi oxol e, 383 di hydro- 1, 4

Bﬁgﬁ;’ldl 0)5“_ n’wh%%: d 4lh‘getgrgad'y > 5%¢ galrllgféfb?[hg'tslpcyc?y may bexs!.ugétituted by 1to3
(C5-CB) - CyC|sﬂ18hk1y1lts indBpentientle of ba& whathdd Qtlest@RTYM tRY group consisting of
cycl oal kyl Y ? substlﬁﬁ&ed by 1 or 2 substjtuents

i ndependent Ir@ T8%Y b0 rfEMBHh o thAIOBETs e CEEPe RIFFP:0 rﬁ‘?”ﬁéﬁlg‘}"%@ﬁ dihalomethyl,

consi sting @fihatde@FE Mmonokylei&@hoxly! Hfhh‘lbﬂﬁtﬁw Iﬁyﬂalomethoxy, alkyl, alkoxy,
trlfluoronetﬁ%k nonof | uor orret hoxy, di fl uor onet hoxy,
911

trifl uoronet no( C, axgh) - YQWYC&FMHJ(IQ elkpxysaeny)s, Reminocarbonyl,
represents Bhk?ﬁﬁ%@arbcﬂﬁﬁ NMkylcapbon9r, eﬁk}’ﬁmﬁﬂﬁ)@' alkylcarbonylammo and
het er oaryl , &y C6) - cycl oal kyl , b5- 6- menbe

het er ocycl yRIkyisdpbansd  al koxy or (G, - C4) alkylan1no,

-21 where phenyl, heteroaryl, cycloal kyl or

het er ogycl ylrep'i@%h’ntpehﬁh'&'%h' tpﬁ @EjanMoiolé)r 222 diflyoro-1,3-benzodioxole, 2,3-
substituents_independently of one anothef selectéed

fromthe gr éﬁ‘lydr@drfsb@t“?q*fgﬂtbf 2 2%&4 -syefinore4idi 3;benzodioxin, (Ce-Cyo)-aryl,
trichl orone 0
di f | uor onet Edgié‘b) ﬁllb%}l Hggzgﬂrrgi hoxU 1@%9@4&@&9@% @%g )-cycloalkyl, 5-

(C, - C4) - al kéxy, 105nemwretihehetercmtlvb hydeixyl, semitst esillkaryl  alkylamino,
the sol vat eﬁg&gxfclﬂ%br{yl sal e{l]?ox é{i%&ﬁ%l?ar tah&réc%h?ﬂyg ( Ia)llfylaminocarbonyl,

preference i5 gi'ven tG conp inds
in which E plplcarbemyl, Qllqykarrbym&mmno optiore}ly elk@rsuibstibytedlPyloarbonylamino

represents nts hal ogen, R2 represents a
group of thér?g$ﬁ%$§9§?£,CN N-X H 15 20 where *

represents the point of attachnent to the pyrazoline
ring, Xr emhasmlshmowl @)@sl@am') oahétyloeyviyl Rey He3substituted by 1 to 3

b I T T e A——
cycl oal kyl ﬂm@tom sanbisd, i thalogah, byyahot miffo,s thhbhdletheihyd, dihalomethyl,
! nde_penplent whago%}eg-xgg ﬁgorrllgﬁaqome o?cly,e glihgomet gxr}r), t'cn alogn &ogy, alkyl, alkoxy,

consi sti ng

alkylamino,  aryl,  hydroxycarbonyl,  alkoxycarbonyl, = aminocarbonyl,
alkylaminocarbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonylamino and
alkylsulphonyl,

and their salts, their solvates and the solvates of their salts.

Preference is given to compounds of the formula (I)

in which

E represents methylene, NH or an oxygen atom,

m represents 0, 1 or 2,

n represents 1, 2 or 3,

R represents halogen, cyano, nitro, alkyl or alkoxy,

R’ represents a group of the formula
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25

cyano, trichloronethyl, nonofl uoronethoxy,
di fl uoronet hoxy, trifluoronethyl, trifluoronethoxy,
(C -C)-al kyl and (C, - C4) alkoxyl9 R4 represents

hydr ogen,
(C5-C6) -cycl

phenyl , 5- or nenbered het er oaryl ,

oalﬁ;yl - menbered heter ocycl yl,
-22 where phen heteroaryl cycl oal kyl or

het er ocycl yl

subst by 1l or

substituents independently of &he another sel ect ed
fromthe group consisting of hal ogen, cyano,
trichoromet hyl,_ nonofl uoronet hoxy, difdyoronethoxy,
trifluoronetgiﬁisfrlfluoronethoxy, ¢~ C4) - al kyl and

(G -C4)-al ko

th salts’ {hejr solvates and

the solvates of their salts. The preseHF‘Whventlon
furthernore provides a process for preparing the novel
conmpounds of the fornmula (1) where conpounds of the
formul afdd in which 10 R, E, in and n are as defined
above are reacted either [A] with conpounds of the
formulg O Z AX in which 15 X is as defined above, and
Z' represe ntrgprfﬁﬁl“é@’é Roinhefeftachaisnito ghelpyraelime sing.br omi ne,

or hydroxyl,

which K,

Y is as. de
fornulSY
R3
R4

to give conpounds of the fornula -23 in

,reﬁfeseﬂg ahek (@ _gg)eal%ng_gﬁl ned above, or 5
[B] W t h conpounds of th

fi ned abgy to gi ve conpounds of the
- TepreseRp (- Ga-alky1g

eforrmaY-NCO(IV) i n which
palkyleyey, N---~ r~ / N

represents  1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-dihydro-1,4-
benzodioxin, 2,2,4,4-tetrafluoro-4H-1,3-benzodioxin, phenyl, 5- or 6-membered
heteroaryl, (Cs-C¢)-cycloalkyl or 5- or 6-membered heterocyclyl,

where phenyl, heteroaryl, cycloalkyl or heterocyclyl may be substituted by 1 to 3
substituents independently of one another selected from the group consisting of
hydroxyl, amino, halogen, cyano, nitro, trichloromethyl, trifluoromethyl,
monofluoromethoxy, difluoromethoxy, trifluoromethoxy, (C;-Cy)-alkyl, (C;-C,)-
alkoxy, (C,-C,)-alkylamino, phenyl, hydroxycarbonyl, (C,-C,)-alkoxycarbonyl,
aminocarbonyl, (C,-C,)-alkylaminocarbonyl and (C;-C,)-alkylcarbonyl,

represents hydrogen, 1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-
dihydro-1,4-benzodioxin, 2,2,4,4-tetrafluoro-4H-1,3-benzodioxin, phenyl,
naphthyl, phenyloxy, benzyloxy, 5- or 6-membered heteroaryl, (Cs-Ce)-cycloalkyl,
5- or 6-membered heterocyclyl, (C;-Cy)-alkoxy, (C,-C,)-alkylamino, (C,-C,)-
alkoxycarbonyl, optionall§ (Cy-C4)-alkyl-substituted phenylcarbonylamino or (C;-
C,)-alkylcarbonyloxy,

where phenyl, naphthyl, heteroaryl, cycloalkyl or heterocyclyl may be substituted
by 1 to 3 substituents independently of one another selected from the group
consisting of hydroxyl, amino, halogen, cyano, nitro, trichloromethyl,
trifluoromethyl, monofluoromethoxy, difluoromethoxy, trifluoromethoxy, (C;-C,)-

alkyl, (C,-Cy)-alkoxy, (C,-C,)-alkylamino, phenyl, hydroxycarbonyl, (C;-C,)-



NY H(Ib), 10 in which R, E, Y, mand n are as
defi ned above, 15 or [C] with conpounds of the
formula Y-NCS (V), -24 in which,y is as defined above,
to give conpounds of the fornula 5 in which R, E, Y,

7 20 D 2 SR R [Pl DGRRRIE o (cyco

defi ned abowkkylctibogyilve conpounds of the fornmula in
which - 25 5 or [E] R, E, X in and n are as defined

b t. Wit .
d Oﬁ g‘ﬁl§ E{gtﬁ éﬁgrcsé) I Blgf ?ﬂdé}gessglvwﬁ%"t}tﬂ??ér % t h compounds of

the

formula X-NH2 (VI1), in which X is as defined

alRarteplat prefgrenee is givpowrdspaindt bthd formalk d) - CN

5  in which
E represents methylene, NH or an oxygen atom,
m represents 0 or 1,
n represents 1, 2 or 3,
R represents halogen, cyano, (C,-Cy)-alkyl or (C,-C,)-alkoxy,
10 R*  represents a group of the formula

15

20

NI,CN
| Y
H
where
* represents the point of attachment to the pyrazoline ring,

X represents R’ or (C,-Ce)-alkylene-R*,

R? represents  1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-dihydro-1,4-
benzodioxin, 2,2,4,4-tetrafluoro-4H-1,3-benzodioxin, phenyl, 5- or 6-membered
heteroaryl or (Cs-Cg)-cycloalkyl,

where phenyl, heteroaryl or cycloalkyl may be substituted by 1 or 2 substituents
independently of one another selected from the group consisting of halogen,
cyano, trichloromethyl, trifluoromethyl, monofluoromethoxy, diflucromethoxy,
trifluoromethoxy, (C,-C,)-alkyl and (C,-C4)-alkoxy,

R* represents hydrogen, phenyl, 5- or 6-membered heteroaryl, (Cs-Cs)-cycloalkyl, 5-
or 6-membered heterocyclyl, (C,-C4)-alkoxy or (C,-C,)-alkylamino,
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NNJ\/ NNX H(le), 10 in which R, E, X in and n

are as defined above. The general formula (1)

enconpasses the conpounds of th formulae (la), (1b),

(lc), (1d) and (le). The reacti or11 according to process

[Al (Z =nh e [oces e

process [D] %{zhg% %)gnel ciroa 7 lryl%ioglg& ﬁ"sef?cg"%élrr?ay%e substituted by 1 or 2

sol vents, i fsubﬂtlplemp nndap@demlytdf&ns AcRiGeletttd &oMahe group consisting of
preferably in,a 15 tenpe re range of fromQC to

40C at at modBi98FY ¢ Wé%supéé’v"lr%‘iﬂf‘yl’soltv paremethyd,  frpgnofluoromethoxy,
exanpl e, haldfRrRiEbANEIREGHARIS, (CT-EDMRIBS aftRic, lkoxy,
chloride trlchloronethane or 1, 2 dlchlorethane
E .as_di ox }etrahﬁ/drofuran or
Ehe’r’ré R Sobpigsy th’i'ost" vaehfthedsplisent s, such as
acet one, di nethyl fornmam de, di nethyl acet am' de,
2-\ndey patadIfar PFeferare istivehtd EdipoRidd o e B fhula S(Iégl ven to
t et rahydrof uran or nethyl ene chlori de. ases are,
far npl e, alkali netal carbonates, such as caesium
cd?&gﬁg sodi um carbonate or potassi um carbonat e,
or sodi um net hoxi de or pot assi um et hoxi de, or sodi um
etthoxi depresents pRthglesd, Um et hoxi de or pot assi um
tert-butoxide, or am des, such as sodi um am de,
[ithium-26 bis(tri methyIsHyI)am de or lithium
dlx?soplf%%erét de, or other bases, such as sodium
hydri de, DBU, triethylam ne or di i sopropyl et hyl am ne,
pref er eemesents 1.gi ven to dii sopropyl et hyl am ne or
tri et hyl am ne. The reaction according to process [A]
é\ gpresextyh% is generally carried out in inert
ventr °%fe presence of dehydrating agents, if
appropriate in the presence of a base, preferably in a
t Riper atmesents apwep of thé formula 70C t 0 40C at at nospheric
pressure. Suitable dehydrating agents are, for
exanpl e, carbodii ,des, such as, for exanple,
N, N - di et hyl - -di propyl -, N N -diisopropyl -

N, N -di cycl opﬁ_ﬂ.‘_lncar bodi i m de,

N- ( 3-di et hy =svpropyl )- N-ethyl carbodi i m de

hydr ochl ori de (EDC),

N- cycl ohexyl car bodi i m de- N - propyl oxynet hyl 10

pol yst ywere (PS-carbodiim de), or carbonyl conpounds,

such as carbonyl dii m dazole, or 1,2- oxazolium

conmpounds, such as_2-et hyl - 5-phenyl -1, 2- oxazol i um

3-sul phat e &fPreseqipthe Pojat Sfjattashmegsitpfhe PY8%Qline Fingim

perchl orate, or acylam no conpounds, such as

2- et hoxy- | - edprEseRY BQOYEC,) hikdtenslRNY dr oqui nol i ne, or

pr opanephosphoni ¢ anhydri de, or |sobutyl

chl orofgrmate, or his(2-0x0-3-0

zol i di I%/I ) pﬁ?%ﬁ%? g}}entlm d)lrpd@n@':red heteroaryl or (Cs-Ce)-cycloalkyl,

benzotri azol yl oxytri (di met hyl am no) phosphoni um 15

hexaf | uor ODMS@%EIQII Ké[eroaryl or cycloalkyl may be substituted by 1 to 2 substituents
O (benzotri azol - é N, N -t etranet hyl uroni um

hexaf | uor op%}ﬁﬂ’? §rily ({ngxpLgnother selected from™ the group consisting of halogen,
2- (2- 0x0- 1- Cydih; Bychictthoth ilm{%ofﬁml; t

ot Cafl vor opranb: B TPTUI(p) yl FRlefRRE Bl SoRPINT, trifluoromethyl,
azabenzotri ﬁﬂﬂorolnﬁ&lo)‘y, Ncl\ll'aﬂfy %@t(ﬁaﬁétaﬂgﬁkmr oni um

hexaf | uor ophosphate (HATU), or 1-hydroxy-

benzot y*azokg, rgsg;m ; . )
benzotri azol - 1-yl ox))dtmrg?é (p h?nr%sts ())/r 6arrrrlfmn%er‘:pd hggeé% o (Cs Cﬁ) -eycloalkyl or 3
hexa- fl uor epﬁwﬁlh@rf:@he(tgwlyl or mixtures of these

wi th bases.



10

15

20 Bases are, for exanple, alkali netal carbonates,
such as, for exanple, sodium carbonate or potassium
carbonate, or sodi um bi carbonat g,0r potassium

bi car bonate, or organi c bases, Stch as

R AR T L —

am nopyri di rebsttuests insdependentyedfiont Aandthe  seleétedBbin thBBkoup consisting of
pyri di ne, o&?G%xtures of the bases; preference is

given to a e BENY.- dtg‘lﬁ]élpmeglm norpgqqﬂaprﬁ@etgﬂ)@/, difluoromethoxy,
N- met hyl mor il ordifethy?, arifl iR oRARSKS @RI, iyl Snd(CSICEY ALY,

carried out using

N- ( 3-dj net hyl am noi sopropyl ) - N- et hyl carbo- dii m de
h;ﬂé&ﬁ’&ﬁgﬁ it SHE’ ‘;‘“dthé?‘S&%fMéé‘fSri azol e (HOBt),
4-di met hyl am nopyri di ne and N net hyl norpholine. Inert

S Ofhé §idsént af@ntidrofurtBé AR Rovilld| D668 R4 ph‘%%l%clﬁé BARS compounds of the
ronme

such as _net hylene chloride, trichlo hane, carbon
t Pt Doyhegfecomprinds pbthe &rmilde, t et rachl or oet hane

1, 2-di chl oroet hane or 30 trichl oroethyl ene, ethers,
such as di et hyl r, methyl-tert-butyl ether,

1, 2- di et hoxy hangﬁHﬂdioxane, tetrahydrofuran, glyco
di met hyl ether Nor_Ni et hyl ene gl ycol dinethyl ether,

hydr ocar bons, uch s benzene, xyl ene, tol uene,
hexane, cyclohexane ¢r miNreral oil fractions, or other
solvents, such-as_efTyN acetate, acetone,

di met hyl f or ma dinethyl%gftanide, 2- but anone,
di met hyl -27 xi de, acetdnitrile or pyridine, in
t he case of er-m sci bl e solvents al so m xtures of
the sanme wiR),water; preference is given to

di met hyl f ormam de. The reacti on according to process
[E] is preferably carried out in tw steps: The

reacti amwhicht he first step is generally carried out in
inert solvents, preferably in a tenperature 5 range
of frog50C tao reflux.of. the solvent at atnospheric
pressu ?glnh n?%?ﬂféﬂ?%dagf"éﬁ for exanple, al (F:)ohols,
such as net hanol, ethanol, n-propanol or isopropanol,
praef resodrdedithérs gi ven to i sopropanol. The reaction in
the second step is generally carried out in inert
sqglyen r.ab, L N tenperature range of from
SSéYt ot“?it(}e]fc%lg&glf@? teeg’gfl@%nt at atnospheric pressure.
10 Inert solvents are, for exanple, alcohols, such as

met hanol , ethanol,ﬂj;:ropanol or isopropanol,

A0

preference is givenjio ethanol. The conpounds of the
formula (11) are A0 xaqﬁbpr can be prepared by
reacti ng conpounds of the'formula (Vi), 15 in which
R, E, in and n are as defined above, in a two-step
processn whickt with fornmal dehyde and then with
hydrazi ne hydrate. The reaction in the first step is
generally carrieg gug in inert solvents, in the
presende of SESHEUNEd aboyeand; apiy in a tenperature range
of fromroomtenperture to reflux of the solvent at
at mosplzér i c rep2ddems RAsyeh, Prefbraily ChisHhed Biotnidd, 61 hyldedxyl,
exanpl e, al cohols, such as nethanol, ethanol,

g{tﬁgi?{ ?O_r}r?plougc{solfﬁx%%r(r)rﬁﬁnm’ preference is given to
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-28 Bases are, for exanple, organic bases, such as
am ne bases, for exanple piperidine, triethylamn ne,
d||sopropylethylan1ne or DBU, pheference is given to
pi peridine. The reaction in the Second step is
general ly carru;g\out in inert solvents, preferably in
a tenper at ur et anffeHof fromroomtenperatureto
reflux of the sply nt at atnopspheric pressure. 5 Inert
solvents are, f e, ohol s, such as nethano
et hanol , n-progganol [ opanol, preference is
gi ven to et hano gnpoulds of the formula (VIII)
are known and/p fin be prepared by reacting conmpounds
of the fornulin which R 8hd in are as defined
above, wth ctx™wgéunds of the formula E/ ~--(CH2~ (X),
\' ~NI'l H in(u' ch 15 E and n are as defined above. The
reaction is geflerally carried out in inert solvents,
if appropriate in the presence of a base, if
appr opri @hey,W th added potassiumiodide, preferably in
a tenperature range of fromroom tenperature to
reflux of the solvent at atnospheric pressure. Inert
sol ventfs, lare m gndm ags@sidplined abevser s, such as di et hyl
ether, methyl tert-butyl ether, 1,2-di- 20
nqﬁhoxyethane, di oxane or tetrahydrofuran,
hydr ocar bons, such as benzene, xylene, toluene, hexane
or _cycl ohexane, or other solvents, such as ethyl
adBl at avithgompeunds eishadermule, - 29 di met hyl acet ani de,
di net hyl sul phoxi de, acetonitrile or pyridine,
preference is giwen-fjeo diwet hyl f or mani de or
tetrahydrofuran. Bases are, for exanple, alkali netal
hydr oxi des, such as sodi um hydr oxi de, potassi um
hydr oxiigl@hiclor |ithi um hydroxi de, or alkali netal
carbonates such as caesi um carbonate, sodi um
carbon $f5 assi um car bonate, or sodi um

met hoxi @a% ¢ 8¥§§§?un1nethOX|de or sodi um et hoxi de
or potaSS|un1ethOX|de or potassiumtert-butoxide, or
and gies consgeahdsas thedehntutn ami de, |ithium
bi s(trinmethylsilyl)amde or |ithiumdiisopropylam de,
or other bases, such as sodi um hydride, pyridine or
DBU; preferenc SIgg‘ﬂz\)en to sodium hydride. In an

ce

alternative p under identical reaction
conditions, it ossi e to react, instead of
10 conpounds o or my-a4/( X) , conpounds of the
fornula ElmE (X hﬁBQMﬁO in which

(Ib),

in which
R', E, Y, m and n are as defined above,
or

[C] with compounds of the formula

Y—NCS (V),
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E and n are as defined above. The conpounds of the
formulae (111), (I1V), (V), (M), (MI), (IX) and (X
are known or can be 15 synthegEggd by known processes
fromthe corresponding starting“materials. The
prepar%gigphof the conpounds of the fornmula (1) can be
i |1 ustrat'ed by the synthesis schene below -30 Schene
1. 9NH TEA, CH2Cl 2 DMF The conpounds according to the
i nvent iYois ahdefimedurbous)f or eseeabl e useful pharmacol ogi ca
and pharmacokinetic activity spectrum They are PAR-1
aqéagga&g&gﬁS%fﬁ%%g'%hngly, they are suitable for use
as- fedi caments tor e treatnent and/or prophyl axis of
di seases in humans and animals. The present invention
furthernore prord é%?e use of the conmpounds
according to tghe iﬁ%l ion for the treatnent and/or
prophyl axi s of \Jisdyders, preferably cardiovascul ar

di sorders, for r oenbol i ¢ di sorders

at \pns. Me2SO4 0 -31 For the
pur pose of the ént N nventN-el, these include, in
parti cul ar, D di al infar&iion(kﬁtable angi na
pectoris, unstl@pl g’ angi na pectoris, stroke, such as,
for exanple, {Wronbotic stroke and thronoenbolic

st r oke, traﬁBU&ory I schaem ¢ attacks, reocclusion and
restenosis after coronary interventions (reocclusion
and restenosis after percutaneous coronary

i nt er véhwhighs, reocclusion 5 and restenosis after
coronary bypass operations), dissem nated intravasa
coagul ghiR; ' I oses and

t hr onbgé;’ ’grl’lngaﬁl]gg'lg %Sgg%égﬁn%’ according to the

i nvention can furthernore be used for supporting

t ®Fonbol ytic therapy, for nodul ati ng wound heal i ng,
for the prevention and treatnent of atherosclerotic
vapsul JitndoRpsas shthStdrhuas, for exanple, restenosis,
coronary heart diseases, cerebral ischaem as 10 and
peri pheral arterial occlusive diseases, of nyocardia

i nsufficiency, of hypertension, of inflamuable

di sorders, such as, Jlor gxanple, asthma, inflamable
lung di sorders, atfoneollonempritis, inflammable

di sorders of the intenstine and rheumatic di sorders of
the | oconotor apparatus, of degenerative disorders,
such adnpwhioch exanpl e, neurodegenerative di sorders and
ost eoporosi s, and of neoplastic disorders, such as,

for ex I 15 The present invention
furthe?ggﬁgd%ﬁggﬁgé% the use of the conpounds
according to the invention for the treatnent and/or
prtogitg temspoyndsfof thedemubr s, in particul ar the disorders
ment i oned above.

E/\fCHz)n

e
O =~ /N

N 0—X

(Id),

1

(R)

m

in which
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The present invention furthernore provides the use of
t he conpounds according to the invention for
prepari ng a nedi canent for the_E eat ment and/ or
prophyl axi s of disorders in particular the disorders
ment i ope R5esent i nvention furthernore
prOV|dgsq% W§V%83 eas ?Eeda Y&t ment and/ or prophyl axi s
of disorders, in partlcular the di sorders nentioned
albove, using a therapeutically effective anmount of a
conmpound according to the invention. The present

t furth t
DTt ekl i A SEn B PRGN GRE BI sofeeunds of the

f ur t herforamtai ve conpounds. 25 The active conpound, i.e.

t he compound according to the invention, can act

system cal |y andAQr H ocally. For this purpose, it can

be adninistered fh N &ui(VEb e way, such as, for

exanple, by the oral, parenteral, puInDnary, nasal ,

sublin ua& l'i ngual , buccal, rectal, transder mal ,

conj un QF otic route, or as inplant or stent. For

these adninistration routes, it is possible to

admi ni stieks défigeddboia/e conpound in suitable 30

adm nistration forns. Suitable for oral adm nistration

are .adm ni st % 0 nms whi ch work as described in

t FEBINF FoaPomnds 0 gﬁ%“ﬂ%{lver t he compounds according to

the invention rapidly and/or in nodified form which

-32 conprise t ?unds according to the invention

in crystalling andfor?ramor phous and/or di ssol ved

form such as,zﬁuNexa pl e, pabpRts (uncoated and

coated tablets,//for F pl e fablets provided wth

enteric coatin@s or ng3, whose dissolution is

del ayed or whi efixgp€ 1msol ubNe—dnd which control the

rel ease of th¢ bounds accUrdlng (kP t he i nvention),

tabl ets which‘ appdl y 5 deconpose |n the oral cavity,

or filnms/wafers,~capsules, sugar-coated tablets,

gr anul es, péRDets powders, enul sions, suspensions,

aerosol s or solutions. Parenteral admnistration can

take place with avoi dance of an absorption step
(intrawewgedsly, intraarterially, intracardially,
intraspinally or intralunbarly) or with inclusion of
absorphrqp guﬁﬁgggﬂég A Lygesubcut aneousl y,

i ntracut’aneoéu per cut aneously, or

|ntraper|toneally) 10 Adm nistration forns suitable

f dihe m@hfoanulaabmnvp@pasaqsrtmoamunds of the fomitlag (Ta), (Ib), (Ic), (Id) and (Ie).
preparations for injection and infusion in the form

0 [ s .
SIT(}E‘]? Ea&‘dn%@gbéﬁlggﬁ)gtﬁgégs‘?@ﬁ ége'::qéﬁl %egﬁ ?rocks)é g§g:pl'oc§s§t[€}san8 process [D] is
aamerﬁllytqma:reﬁ ot inBrentseleentss if meweatﬁ on thet Presence of a base, preferably in a
a & | forms for
gl by oo B SRR bEGR | O Jor s,

nasal drops/solutrons sprays, tablets to be

adnertnisglventse drel 5ok i exgmmlel yhalogeriated nhyrdaddasbons; dmole cal hy:thylene chloride,
o%c%ﬂ)?&#ét}@aﬂe ot?' yEQ%%ioEe%alng Sethel aglgzg ragtd{c(’)ggnsee%gaha/ﬁro?urm}/ or 1,2-dimethoxy-
( Iemtameo nsqthtsrrsalvamg sm}»@tsuucaer)e dllmemy‘[fmrlan'mdes dma&ryhmmlde, 2-butanone or

R T R e A T

i nvention can be converted into the stated
aBasesiasy fatekamplé,cikal nheml carbnraartrrsesruck BOvHesiA lcarbenate] Bbdium carbonate or
can t ake 5% u3|nﬁ.|ner ntOXIC har ceuti cal

iy

2BRETL O e i Py BEToTHE 08 RoRSTTATe Sy Spspdum cthoxide o

C potassti® eftoRide cof apadd seiufi @Pﬁ&ﬁd&ﬂe@'oﬁ-ldﬁﬁdéﬁ,eklh&l' ﬁﬁ@&dlum amide, lithium
sol vents (for
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25

30

exanpl e liquid polyethylene glycols), emulsifiers (for
exanpl e sodi um dodecyl sul phate), dispersants (for
exanpl e pol yvi nyl pyrrolidone), §¥nthet|c and natura
biopolyners (for exanple albun1n) stablllzers (for

qgg—uﬁethgﬁls 1?' g(rrlnese(lgt }gg’r}lj C(Rl&(?pé(&% %; ﬂieg %gsgﬂ cyehy as sodium hydride,
i r]DBUp)fied-@Ba)nuw off HiteprapyletBylakhiae, ﬂgﬁtéhcdmséﬁbéﬂlgtoacﬂfé&;rﬁpylethylamme or
%gﬂgresent i nvention furthernore provides

Wfs conprising at |east one conpound
accordlng to the invention, preferably together with

OMEneQEackiti &cbﬂdﬁfgtto PBEsO KAP(ZDEEW&%{&}Q}JE ig6r¥rd1ly carried out in inert solvents, in

accept abl e ljaries, their use for the purposes
‘ﬁ‘f iPEHEGC é?géi;b drating g“éﬂléﬁ’ d? BPRTPPTIES N Be PTeSesh detao&t?é preferably in a

adyRpdRR M Ee bPfre 110°C & APC af imbiRefdn&sat. parent er al
adm ni stration, amounts of about 5 to 250 ng per 24

hours. to obtaln effective results. In the case 30 of
or SHitabiE SFYAEatipe pgepis ars, S cxBRipt carbediimides, sisdus, for exemploN,N-diethyl-,

ON, e lipespy WNSdllsbprggyL, Yy Wcl@ﬁéﬁ?fcﬁrﬂ@chﬁrﬁ&e We(3 dlmethylammoxsopropyl)
necessar roprlate to devi ate fro

an%@ﬁtykcag?eﬁtmléﬁeé}’ roghigsisa i (BHChn Nﬁ@lmwﬂcamdgmde - fpeopyloxymethyl-
acygiyitysdnk abS QEYbB(QHﬁl@e) Bpgarb&?yl Vbl dd, &afPls gargﬁngimmazole or 1,2-
acti've conpound, preparation an

oroxpzeligmy gempeyads, WH@‘Tb las é’dﬁh}ﬂﬁsthprathldrpmmhe@ pisalplate Phe2-tert-butyl-5-

p%&ﬁﬁfs@:&%ﬁm‘rﬂbe&éﬁ@orﬂ@%%c%n@ é@gﬂrﬁu&ﬁl B hgy\ﬁ gﬁm\%g ﬁtpoxycarbonyl -1,2-

unl ess 1 ndi cated ot herw se, per
p&hh}ﬁh(}ﬂﬂﬁlom orsprwnméxpgihpmc Sdiyﬁﬂdﬂ; 01r lattbutyé QhIQhOfotmtmtarDr bis(2-oxo-3-0xa-

ed ntr | on d/I
so h@?gﬁ@ggﬁé@Fn eggﬁ%%ase ase C%anz Ry aﬁ%?ﬁ$°hm°“m°mum
" vifeéflurephesphate iog hJEObmzbmaml 1-y)IMysV', M’-&trammhymﬂoﬁmm Hikf@fuorophosphate
0 of n or.,suspensj on.c
R ol St L RS LB e o o
B(‘xzalieazdmdzult-Dxly-fb/dvNdﬂ’yétran@mﬁorﬁi&mhefaﬂh@dpmhﬂlﬁfemwm), or 1-hydroxy-

ﬁ%‘%’%ﬁ%@‘ﬁ Kgégshgl %%y 5nzomc§ 1-yloxytris(dimethylamino)phosphonium  hexa-

4-fiobdpHosprite JBGRY] sraiiytited bNBese Pith Bhisgget hyl f or mam de
DVSO di et hyl sul phoxi de EDC

N (3-di methyl a N—eth | car bodi_i m de :
P eV ety SR B SRRSO O GRAPRsgodium carbonate or
S glotassiah wﬁ@bxﬁﬂe dr bsBiim bmﬂaoﬂat&hyrdﬁdt?cébﬁuthﬁl&ﬂfélﬁﬁé rdr a%zgahi@ bases, such as
rrormance 11
CHP%%Q?%’E‘%% tﬂ'yexa Iralgstnsgtﬁﬁamme gN—met ylmorpholine, N-mgthylplpendme 4-dimethyl-
aminopyridine or diisopropylethylamine, or DBU, DBN, pyridine, or mixtures of the bases;

preference is given to a mixture of 4-dimethylaminopyridine and N-methylmorpholine.

The condensation is preferably carried out using N-(3-dimethylaminoisopropyl)-N-ethylcarbo-
diimide hydrochloride (EDC), 1-hydroxybenzotriazole (HOBt), 4-dimethylaminopyridine and
N-methylmorpholine.

Inert solvents are, for example, halogenated hydrocarbons, such as methylene chloride,
trichloromethane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-dichloroethane or
trichloroethylene, ethers, such as diethyl ether, methyl-fers-butyl ether, 1,2-dimethoxyethane,
dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether, hydrocarbons,
such as benzene, xylene, toluene, hexane, cyclohexane or mineral oil fractions, or other solvents,

such as ethyl acetate, acetone, dimethylformamide, dimethylacetamide, 2-butanone, dimethyl
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conc. concentrated LC-MS |iquid chromatography-coupl ed

mass spectroscopy mn nminutes M5 mass spectroscopy MV

nol ecul ar wei ght [g/nmol]  NWM Nypget hyl mor phol i ne  NWR

nucl ear magnetic resonance spectroscopy Rf retention

| Qﬁ%ﬁ?’é‘%‘ﬂ raéle- ’ﬁ‘irﬁg rgﬁ'%iglgéevﬁne R h?%%}f%ﬂfs%%solvemsm]so mixtures of the

t rse@¢ With men@ref&bﬁeus@vmWMmmyHMamaﬁ HPLC and LC- M5

met hods: Method 1 (HPLC): Instrunent: HP 1100 with DAD

detection; 'Kro il RP-18, 60, mMmx 2 nun, 3.5

TR o PR pr& R IRD s prsderly e Qo S0 | e

phase B acetonltrlle gradient: O mn 2%B, 0.5 nin

296hB readtidn initie SEO6tdP, is Gerfprallly RarPied o, in fide@tWolvait§ préferdfly in a temperature

m/mnfr g‘@ ﬁ)%ﬁtxf%eU\{detectloF 210 nm Method 2

( FEERE) rop ARG g of fe SPIXTRE AATPPSRRSTICPRFE Wit h HPLC

Agil ent Series 1100; colum: G omSIL120 ODS-4 HE, 50

minett éhivdnBrare, Jormgxaitiplej dleohoRasieh As nikthhnélf etWadoR In- p‘roﬁanﬂﬂ or isopropanol,

of f50%strenqth formc acid, nobile phase B: 1 1 of

aCEHBRIE P] §80L0 oprPPagfl- 5o, st rength fornic acid;

gradient: 0.0 min 1000A 4 0.2 min 100%0A 4 2.9 nmin

3% Aeactipn 3n ]Ihemséboﬂ@%eﬁ m%eﬁeﬁllﬂc&ned—%uﬁ@%ﬁaeﬂoy&%ts preferably in a

55C, flow rate; %bad UV detection: 208-400 nm

NVEFTRSER 04 [anes ?Kfé5°m REEE AEHE SRRt 2peplsTiR BEssRS

HPLC i nstrunent type: HP 1100 Series; UV DAD;, col um:

Glwdit soilventt 26, QSxdmple; AEdhols) sack? adhetldnd), Bhandb i ﬁrSpanol or isopropanol,
water + 500 | of 50%strength formic acid /

1pre§35r?°1°és%YF3§%etEan° cetonitrile + 500 | of 50%

strength formc acid / 1; gradient: 0.0 mn 0%B 4 2.9

MThe ¢6pdands & the Mirinuld QB &e kAowhn EndiirRan BSpRPedhy RY®MZ compounds of

50C, . fl wrate 0.8 mM/mn, UV detection: 210 nm

Né]feffBHn (LGMS): Ms instrunent: Mcromass TOF (LCT);

HPLC i nstrunent: 2-col urm set up, Wat er s2690; col um:

YMC- ODS- AQ 50 J—il m nobi | e phase A
water + 0.1% gor |d rmblle phase B:
acetonitrile + oformc acid; gradient: 0.0 mn

100% A 4 0.2 oA418rrin 25% A 4 1.9 mn 10%
A4 2.0 nmMn 50/©A432mn 5% A; oven: 20 40C fl ow
rate: 3.0 M/ & ection: 210 nm Method 5

(LGMS): Inst Mcro $ Platform LCZ with HPLC

Agi l ent Seri es O; colum: G omS1L120 ODS-4 HE, 50
mmx 2.0 nm nobi |l e phase A- 1 1 of water + | ni
of 50% stréRgih formic acid, nobile phase B: 1 1 of
acetonitrile + 1 m of 50%strengthformc aci d;

in which
R', E, m and n are as defined above,
in a two-step process first with formaldehyde and then with hydrazine hydrate.

The reaction in the first step is generally carried out in inert solvents, in the presence of a base,
preferably in a temperature range of from room temperture to reflux of the solvent at atmospheric

pressure.

Inert solvents are, for example, alcohols, such as methanol, ethanol, n-propanol or isopropanol,

preference is given to ethanol.
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gradient: 0.0 mn 100 A 4 0.2 mn 100%0A 4 2.9 mn
30% A -4 3.1 min 10%A 4 4.5 mn 25 10%A; oven: 55C,
flowrate: 0.8 m/mn, WV detec gon 210 nm WMethod 6
(HPLCO): Instrunent: HP 1100 vv|t DAD det ecti on;

Cﬁiaagcg% e, Iﬁg%g@'ﬁ%%, aailé%’dieg stag}lne %[ F&é )baﬁkgeem@ndme triethylamine,

a(dascmtnnyretﬂymnixg:rcﬁd)mnbrefer&cmsrgn%%(ﬁplpé}]dﬁlem n 2%B, 4.5
mn 90% B, 15 mn 90%B; flowrate: 0.75 ml/mn,

det ec 210 nm 30 Method 7 :
(i Oi i Y RS SpcPotrage et aib b Pech iRt prefersbly in 3
Reatekatid %ngddfSrondfdomnentperat®® tdfeRudof2he sBlveftQn strdESheric pressure.
flowwth helium 0.88 m/mn; oven: 60C, inlet: 250C

rad ent: -36 60C intaiped for 0.30 mnp), 500 mn 4
SofYsBIs fy for %gi% ool e L ag@t?&am(lnﬁ%%."rﬂaparl@ror isopropanol,
1 p?efér’eﬁb):.ls g¥ednheethdho( HPLC, separati on of enantioners):
chi ral silica gel selector KBD 6136 (10 m 350x30mm

oS CRTREEHRST BT CYIEY o oo 39040 AP b AEPBIed D compounds of

phEdSiBrmlﬁatert butyl nethyl ether/ethyl acetate 90/ 10;
tenperature: 24C, flowrate: 50 mM/mn; UV detection:
254 nm Method 9 (HPLC): chiral silica gel selector
KBD 8361A (250 x A nmm) based on the sel ector

pol y( N- net hacryl oyl - L- | euci ne-1-nment hyl ani de); nobile
phase: tert-butyl ‘ et her/ethyl acetate 40/ 10;
tenperature: ; (lowTate: | m/mn; UV detection:
254 nm 10 Met 0 (HPLOXX%eparation of
enantioners): tRiral silica gel selector KBD 8361A
(250 x 20 )ased on the selector

pol y(N- et hacr{l oyl - L-1 euci ne-1 - ment hyl ami de) ;

| sohexane/ et hyl acetate 20/10; tenperature: 24C, flow
rate: %? {‘m n; WV detection: 254 nm Method 11
(HPLC) : ana ytical HPLC. chiral silica gel selector
KBD 8361A (250 x 4.6 mm) based on the sel ector

pol y( NRrendmereyds dgfinetl abaveci ne- | - ment hyl ani de) ;

i sohexane/ et hyl acet ate 3/7; 15 tenperature: 24C,

f'vgﬁ{éroﬁlé&ndéof'ﬁxé a WV detection: 254 nm Methode 12

epar at1 on enant i omer s): colum: Chiral cel
CD (250 x 20 mm; met hanol /i sopropanol 1/1;
t enper at ure: 'Cl-fl ow rate: 20 ml/mn; UV detection:
254 nm Met d (1'C- N®),: MS instrument type:

M cromass ZQ Idilnstrurrent type: HP 1100 Seri es;
UV DAD; colu Phenonenex Synergi 2 Hydro-RP Mercury
20 mnx4nm0rmblle 20 phase A: 1 | of water + 0.5 m
of 50% strength form c acid, nobile phase B: 1 1 of
acetoni,trLIe + 0.5 m of 50 strength formc acid,
gradi e¥Mi8h 0 min 90% A 4 2.5 min 30%A 4 3.0 min 5%A
4 4.5 mn 5% flowrate: 0.0 min 1 mM/mn, 2.5

m n/ 3. @ axd f/afe & dBfined aboval / M n; oven: 50C, WV

det ection: 210 rim Method 14 (LG I\/S) %S instrurrent

e: M.cronass é HPLC | nstrunent pe: Waters
ihF Zsactionis generally) Sargd °F*h‘§ﬂ6‘?%§‘i’é‘$€m9y‘ﬁ éprgpprrzte ipys mpse of a base, if

Wbﬁﬁfﬁat@@1m&ﬁe$ potiksiR Bbdie, RS RLAY inla ]texﬁlger%@% errang"é of from room
of 50% strength form c acid, nobile phase B:
1 tgppesatie rietlys qfdhe solvgntat ?ﬁm&ﬁle%l’}’&%ﬂrleengt h formc
aC|d gradient: 0.0 min 90% A 4 2.5 min 30%A 4 3.0
NMiRerD 861ventsdaré,. for Tkanmd dherd, | s hatiRinhyD e@lelmn‘fétlﬂll - H&t?l ether, 1,2-di-

2.5 mMn/3.0nin4.5mn 2 n/mn; oven: 50C
methoxyethane, dioxane or tetrahydrofuran, hydrocarbons, such as benzene, xylene, toluene,

hexane or cyclohexane, or other solvents, such as ethyl acetate, dimethylformamide,



detection: 210 nm 30 Method 15 (LC-MS): Instrunent:

M cromass Quattro LCZ with HPLC Agilent Series 1100;
col um: Phenomenex Synergi 2 Hydgo-RP Mercury 20 nm X
4 mm nobile phase A: 1 1 of waféer -37+05n1 of 50%

LGRS RS, BRFRRAR, & sl s & sven

grchxdethyifomﬁniﬁenﬂtaﬁé)@&foﬂlrél.z.S mn 30%A 4 3.0 mn 5% A
45mn 50A flow rate: 0.0 mMn 1 mM/mn, 2.5

&gases A0 rp%rngxalgglﬁbatlﬁa&omﬁ%l ltyﬂ@xﬁ%%/ %Qth?gggﬁ%%gromﬁg tplogigs:ium hydroxide
M e liHims dydrbatd, of AlkklGAetal &aﬁ'bohml%ec sl ds @RdsiuRPakiRfatd, 1B8ium carbonate or
col um: Phenonenex ﬁ nergi. 2. Hydro-RP Mercury 20 mm X

4 pﬁﬁﬁsm% vl gnaﬁﬁ a¥esogiumy rrft}@fude V%tré}tasqmlg methexigss o pogium ethoxide or

StyoRBgih eftlﬂfxmecoraﬁd)tﬁissmﬂp ) Bt BRES Sor Bimidles! sQh as sodium amide, lithium
acetonitrile + 0 of 50% strength form c aci

grbéﬁg'il“é'ﬁ{hylséyléﬁfw‘wgb%w Auispropyiemids0os ather Bases, reieh S9osium hydride,
p@n@xn@bmw r@f'erefmécqy\@l'i/éﬂt@so&mghmrﬂel m/mn, 2.5

mn/3.0 mn/4.5 mn oven: 50C, UVdetectlon

10 210 nm_ Met hod 17 (HPLC separ ation of

diln&p alieEutivg BoeqsR vnds idsptigal reagtiongpnditme it isralsampssibletakeact, instead of

10 Alotpodnd®et tMoh@Q(Momﬂom%}‘ﬁi@ g4qffaanol 55045

15

(vol /vol); tenperature: ow rate: 15 mM/mn; W
detection: 220 nm Method 18 (HPLC, separation of
enanti oners): chyra cs|| Jica gel selector KBD 5326 (250
mm x 15 20 mT)Easdont sel ector

pol y( N- net hacr yl N.-1euc -| -ment hyl am de) ; et hyl
acetate; tenperdture: 24C flowrate: 25 mM/mn; W
detection: 2€N Met hod 19 (HPLC, separation of
enantioners): chiral silica gel selector KBD 5326 (250
mm x 20 nm) based on the sel ector

pol y( NiwwhibRcr yl oyl - L- | euci nedi cycl opr opyl net hyl ani de)
; acetic acid; tenperature: 24C, flow rate: 25

m/mn detectjlo 260 nm 20 Method 20 (HPLC,

separ aﬁ%ﬁ“&f“’éﬁﬁﬁﬂ HGH‘E’FS) chiral silica gel selector
KBD 5326 (250 mm x 20 mm) based on the sel ector

pathy (cbhlﬁﬁinhﬁﬁf he Qyrmulae | (EDCIIVE CtW YR Wﬂpxmihﬁ'?(ﬁﬁge d8dwn or can be

acetic cid, tenperature: 24C, flow rat
miSYTHISTZed RY KNOPFB PFqCEses fEampthy ﬁ?ﬂ%ﬁctrﬁala sipting mpagerials.
separation of enantioners): chiral selector Daicel
CiTihe pheparatiéaDof-the carbfbufids of (RO foratlh;(1)i caR BENARR4:Ed BANR!synthesis scheme
%60 (vol/vol); tenperature: 40C, flow rate: 15
Pn: 25 WV detection: 220 nm Method 22 (HPLC,

separ ation of enanti omer s): chiral selector Daicel
Chiralcel OD-H (250 mm x 20 nm; isohexane/ et hanol
50:50 (vol/vol); tenperature: 25C flowrate: 15
m/mn; UV detection: 220 nm -38 Starting material s:
Exanple | 5 -Methoxy-3, 4-di hydro-2Hpyrrol e 5 20 g
(235 mml ) of pyrrolidin-2-one are added to 22.2 i
(235 mmol ) of di nethyl sul phate, and



the resulting mxture is stirred at 60C for 16 h.
After cooling, the mxture is added to 200 m of sat.
aqueous potassi um carbonate sol 6ion and stirred for
30 min. The mxture is extracted three tines with
diethyl.ether, and the conbi ned organi c phases are
dégégﬁ%#er sodi um sul phate. Renoval of the solvent is
followed by distillative purification (70 nmbar). This
gives 10.2 g (44% 10 of theory) of<the desired

product. GC-Ms (nethod 7): R . ESI pos):
mz =99 (MH + ' HHNWR (2 MHz, : = 1.95-2.12
(m 2H) 1 ' 6 (dde?_saﬁ) 1 N EN SH)
ppm ExahpiNd H—35— o

1-[ 2- (4- Bgionophenyl ) - 2- oxoet hyl | @MFrol i di n ne 11.3

g (114 nmmol ) of 5-nethoxy- ZH4- di hydro-2Hp le are
added to a solution of 26.4 g (94.9 mok
2- brono-1-(4-bronophenyl ) -2-et hanone in/90 m of DM,

and m xture is n stirred at 50C for 24 h.

Afte \ng,/t he tikon is stirred1)eH00E@Her and
extrgcte 20%di chl or omethane. the 2ewpAbENEd

or ga ar e §ri&eCove( slodi Um sul phate and,
afte attom—purtfi ash chromat ogr aphy

ong &l S nobi | e phase et hyl CEt at e). This
g the desired product.

-39 HPLC (et hod %: R = 3. in MS (ESIpos): mz =
O . —

282 (M+H) + ' H- NWR 0 MHzsr = 2. (dt, 2H),
2.47 (dd, 2I—RC, 3. gd, 2H), 4.66 (s, ~B'E0( d,

2H) , 83 (4 2H) ppm5 Exanpl.e LI c

1-[ % o;_g‘bhemxoet hﬁrg - 2561% 2. 19
g (22.1 ) of 5-net hoxy- 3,4-divydeosH pykrole are
a 6 a¥solQtion of 4.00 g (58 4nmyol ) of

2 1- (AN uor ophenyl ) - 2-yt hanone” i'n 15 nml of DMV,

angtie m e is then stirred at 50C fqg 4 h.
After cgoling, the sol u@ IS stigred into
extracted w th dichl oroffet he conbi ne ]
phases dried over sogiumsyl phate and,
concentAt|i on, purified f | ash=¢hr omat ogr a
silicaEg8l| (nobil e phas 7cl o @ e/ et hyl ;. 7a

4.1 - ethyl acetate). ®This gives3—3.93 g (90% of c
thecﬁy)}q of tiﬂ% desi red productc’ HPLC (nethod 1): R =

d

3.56 [DCl (NH3)]: mz = 222 (M:H) + ' H- NMR
%: S=1.93-2.07 (m 2H), 2.30 (dd,
H, 4.74 (s, 2H), 7.34-7.44 (m 2H),
11 ( H) ppm The conpounds of Exanple IV to
| Xgrr € prep anal ogously to Exanple H -40
Ex-StructureYiel dRt [m n]Mass DCl anpl e( met hod) ( NH3)

The compounds according to the invention have an unforeseeable useful pharmacological and

pharmacokinetic activity spectrum. They are PAR-1 antagonists.

Accordingly, they are suitable for use as medicaments for the treatment and/or prophylaxis of

diseases in humans and animals.

The present invention furthermore provides the use of the compounds according to the invention
for the treatment and/or prophylaxis of disorders, preferably cardiovascular disorders, for example

thromboembolic disorders and/or thrombotic complications.
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N VO 037%3.53 (1)251 H8C~O[NHNH4]+ N VO

05198. 77(1)235 H3C] MtNH4]' N VIO 07498. 49(1) 221

[ MENHA] + N VI1 0 08198. 40(1)246 MC 1 /[ MrNH4] +

VI 11 N63%t. 25 (1)310 0 O /[MH ¥ I\ICStartlng mat eri al :

O AR b P 3% BORE Pl Begia mtrion, s
1-ahging $Hedbbriso napdtdn yhgina?paoroniet ok, sayH ﬁQHbld b)ﬁm%ieo fi@orkbotic stroke and
126 4- chloko hen brom de

aﬁﬁrorfgera %5511'0!’361 RSt 0)') O q€MMiG. AYAC ¥ rgoc& uswn and restenosis after coronary

diifegaefiods Hieydchidof ahd rek@¥dodd afedr p@icﬂﬁﬁé'b)ﬁ COoRmY & véHiBns, reocclusion
heat ed at 50C overni The solution is then poured

00 TS0 57 CHEARY PARRES ERFHROD oS EINS i T Sase] peagulation, decp vein

etthybee il tRrombhentRligani ¢ phase is washed with
saturated sodi umchl ori de solution and dried over

na nesi um sul phat e. Renpval of the solvent under
CERPPHNES §9§P’é‘m§| tQ de igpengon opuuphermpdieysedyfor supporting thrombolytic

I t forl ) ,
? éﬁsgliiér;tf}" for ﬁljogiﬁﬁ—th% \(f&ﬁﬁdhﬁk‘ahﬁ% F%rN@IS r(b'tg%eélﬁ%n_k Thd treh@nent s)f atherosclerotic

S vascglaggw?rﬁ?rs 295h ag fggxqmgle,gpgtenogs,g@rc(ngxy }@ﬁ) dlsqasas5 cgrebral ischaemias
2khd p%ngﬁeral(merlgl"%cch%w%gdlgélses?w ‘myocardial insufficiency, of hypertension, of

inflammable disorders, such as, for example, asthma, inflammable lung disorders,
glomerulonephritis, inflammable disorders of the intenstine and rheumatic disorders of the
locomotor apparatus, of degenerative disorders, such as, for example, neurodegenerative disorders

and osteoporosis, and of neoplastic disorders, such as, for example, cancer.

The present invention furthermore provides the use of the compounds according to the invention

for the treatment and/or prophylaxis of disorders, in particular the disorders mentioned above.

The present invention furthermore provides the use of the compounds according to the invention
for preparing a medicament for the treatment and/or prophylaxis of disorders, in particular the

disorders mentioned above.

The present invention furthermore provides a method for the treatment and/or prophylaxis of
disorders, in particular the disorders mentioned above, using a therapeutically effective amount of

a compound according to the invention.

The present invention furthermore provides medicaments comprising 2 compound according to the

invention and one or more further active compounds.

The active compound, i.e. the compound according to the invention, can act systemically and/or
locally. For this purpose, it can be administered in a suitable way, such as, for example, by the
oral, parenteral, pulmonary, nasal, sublingual, lingual, buccal, rectal, transdermal, conjunctival,

otic route, or as implant or stent.

For these administration routes, it is possible to administer the active compound in suitable

administration forms.

Suitable for oral administration are administration forms which work as described in the prior art

and deliver the compounds according to the invention rapidly and/or in modified form, which
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Exanpl e X 15

3-[2-(4-Bronophenyl ) -2-oxoet hyl ]-1, 3- oxazol i di n- 2- one

157 mg (1.80 nmol) of 1, 3- oxazogbdln 2-one are added

to a suspension of 79 ng (2 0 nmiol) of sodiunlhydride
cRmprésG% C()Bl-gg@dmﬂrélgg tors tﬁé/gl?tiﬁ)?h 1%2%?5&azldxgn@dg>r amorphous and/or

S@hwélwﬁnfoﬁﬁ $u0P) afifof dxafilefblels @hcoated and coated tablets for example tablets
2- bro 4 bronD henyl ) - 2- et hanone -42 in

TR BT SRR ATRBL E0% GoroEion G deP STy are insoluble and

f Qihl&ocdﬂtrolpﬁqta @Eledz0 QF ittRJcombaurlls ac@rdiM@ e the 3hRnkéH). eﬂ(ab'l'eﬂs Ywhich rapidly
added, and the mixture i s extracted three tines wt

didesAmpeeis the 9l CTHE, oF GHby wfers.oraganese sygaBeated datdets, granules pellets,
V‘%@'@gs WhiuRioad sidpaksiils, Sa%‘sdi%rc‘spfuﬂoﬂsde sol ution and

dried over sodi um sul’phate. After concentration, the

residue is purified by flash chromatography on silica
gdlaresterahgpminstrptions eancipke plaesk ith/aseidgrice E @n zabeorption) step (intravenously,
Tﬁ%tgaag%ﬁéﬁiipﬂawn%tglﬁfo Qtfrasbllﬂﬁgf @ éﬂ%ahﬁmrlg)'\é} “%%I inclusion of absorption
(r(nqs)u]rmscnltaliy, ssmta@MHNM) mmwmsvsomrweo@cmy irraperitoneally).

( i 2 t&attlon go?pns s%lta?]% gél p(are%t% F_Srﬂingéat‘oéfrez “‘?ter aﬁ? %%epara§§ns for injection

1-ang m(ﬁysiongn 2 f¢rh-di iselntigris.onspehsichs conpedidng) Iy opinldazodristrile-powders.

2-one 0 230 ny (1.80 nnDI) of

1?@g§g I: 4 - I di n-.2- are added to a suspensi on

of 7/ %%1%%9%&§hgf§ﬂm%§9 %lun1hydr|de in4mM of THE

and the mxture is stirred at RT for I h. The m xture

i Exginplas sudtable tfor ather] adwinisHefion romtes ptoepl‘sugqgan'shlcﬁorrhsfor inhalation (inter

gggao(vqela JH%%% gbL?lfergg rﬁ?&% I( ]%S?SOHMQAS sprayssD ‘g’t‘g’l 8Me administered

-lbgwm $ubtmgub1ﬂ>omow¢eaiyl b patlésa suppesitoriesd prebaraﬂﬁon?l-ﬂﬁ the eyes or ears,

cagpgtabiles, | Rt ouSiendibs” oBhonfy ey e AR sty i suspensions,

nmoxttmerngs, cresme niitkapstes] diudting @owden® Stets blhxmplants

di chl or onet hane. The conbi ned organi c phases are

rated sodi um chl oride sol ytion and . .

PR Craubt SRk A% SR e oR e i i M Srtion forms in

Maxthatther ksowpuper fse.eThibyar taRs Blacd tsiigp ineg rridpiaYic Phasakbdutidally acceptable

r’ﬂd)élfla’ree e@nei%gange dl C@Jlag;:grg%té gseza%})ggﬁgo%%tglg:%%gellulose), solvents (for
preRshislé . ligufl 601@&&}?15&(11 ghrols)Rientulsffiedd (fok Nexbiaple Es%hﬂl(ﬁﬁ )dodecyl sulphate),

md%@erf"?ts (3{5_1) CXH%lplfé)Of Hl}’%'\{%oa%ﬂp’“('\@zc a%:atm)&l @?p((l)émers (for example

2H)bum?n)ﬁaablﬂzc&7(f6mxaﬂid)e, anfioxi8ants, 8&11(551 asédtbic FH@M‘) colorants (for example
le XI1 1- §4 Br onpphenyl ) 5-di hydro-1

len?agmlgfaenﬁ% 9 6™ <aa1dﬁs)z>r élﬁtous azd/a’eoqwr-ms&ms 2gePbY )

of piperidine are added dropwi se to a solution of 4.67

9 The CorésemiBibgntieh flkrthedmore provides medicaments comprising at least one compound

according to the invention, preferably together with one or more inert nontoxic pharmaceutically

acceptable auxiliaries, and their use for the purposes mentioned above.

In general, it has been found to be advantageous to administer, in the case of parenteral
administration, amounts of about 5 to 250 mg per 24 hours to obtain effective results. In the case

of oral administration, the amount is from about 5 to 100 mg per 24 hours.



(4- bronophenyl ) - 2- oxoet hyl ] pyrrol i din-2-one (Exanple

1) and 2.01 g (24.8 mol) of formaldehyde in 25 ni

of ethanol. The mixture is stirred at RT for 20 h. The

resul ting preC|p|tate IS fllteﬁgd of f, washed with 6

n|L of et%@p@ and dried Hnder reduced pressure. The

crt FBY FEEAGEEsS & 16°SHIpRRTE dPPRPAARD tRideypte o s amounts mentioned,

anddpehdB@ @ he body RN, tR adiidis@dion oty dﬂh@tn?dlﬂ&%l ’%i?@rge to the active
The suspension is heated under reflux f

CGOMPRE. PhEodGPhEsRETaen SR e BRI oV sraion akes place.
triturated with a mxture of 24 m of diethyl ether

anthe$eftkntddes W itR ItestsTdHE ckBiplElURIdvw ark] bl QS §fdic@fefi otherwise, percentages by
mashed twice with 3 nl of diethyl ether and then dri éd

untraght BT 8% PR B aerght. Tielwenigraties; dalutien gptiog wgbsstated concentrations of
t hﬁlgfd)'l)quﬁ‘lf sofulﬁgns‘(ja?@ inre%% &1@99&%&1 o, J'(;_Pu I:I@e (e%t‘ Qﬂ)d ni'e%%s ?&@ht/volume

| pos

M%l%lus dfgcr:sa)mple '20%, wg” zm@ss nhOO zﬂ)of s@h@@n Z>r$08p@m10n2bd)mprlse 10 g of

g t%?ﬁd 1H), 3.38 (ddd, 1H), 3.49 (dd, 1H), 3.66
(J , , 5.87 (dd, 1H), 7.46-7.52 (m 2H), 7.55-7.62
(m 2H) ppm -44 Exanple X I
1-[ 3-(4-Fl uorophenyl)-4,5 -di hydro-1
H pyrazol -4-yl ] pyrrolidin-2-one 2.62 m (26.4 mol) of
pi peri dine are added dropwi se to a solution of 3.90 g
(17.6 mmol ) of 1-[2- 5
(4-fl uorophenyl)-2-oxoet hyl ] pyrrolidin-2-one (Exanple
[11) and 2.15 g (26.4 mol ) of formal dehyde in 30 n
et hanol. The mxture is stirred at 70C for 18 h. The
solvent is renmoved, and the crude product is then
suspended in 30 m of ethanol and 4.49 g (90 mmuol ) of
hydrazi ne hydrate are added. The suspension is heated
under reflux for 1 h. After cooling, the solid is
filtered off and washed with nmethanol. This gives 2.19
g (34% of theory) of the desired product. 10 HPLC
(method 1): Rt = 3.28 mn M (ESIpos): mz = 248
(MtH) + " HH NWVR (300 MHz, CDC13): 6 = 1.76-2.05 (m 2H)
2.23-2.48 (m 2H), 3.01 (ddd, 1H), 3.38 (ddd, 1H)
3.48 (dd, 1H), 3.65 (dd, 1H), 5.83 (dd, 1H), 7.01-7.19
(m 2H), 7.65-7.74 (m 2H) ppm The conpounds of
Exanple XIV to XX are prepared anal ogously to Exanpl e
XIl. -45 Ex-StructureYi el dR, [m n] Mass anpl e( net hod)
(Reaction tenperature nethyl enation) N Xl VNH
2193. 27(1)260 0 N H3C 0(50C) ESI pos



[ MFH + N xvN NH993. 42(1) 244 H3C(50C 20h; thenESI pos
70C 20h) [M+H + N NH XVI 0 N1998. 18(1)230 (50C 20h;

t henESI pos 70C 20h) [ M+H + N XV%%)(—N N H5098. 35 (1) 255
NC( RT 48h) ESI pos [ M+H] + -46 Ex-StructureYiel dRt

[ m.n] s_ampl e(nmet hod) (Reaction tenperature

mePhy | ) ? X N 6798.61 (1)264 IINH ci (RT 48h)DCl
(NH3) [MrH + on  XI XNH 2198. 76(1)310 o N Br (RT
2XbbeSligtivms] MrH] +

Boc tert-butoxycarbonyl

CDCl, deuterated chloroform

CO, carbon dioxde

d day

DIEA N, N-diisopropylethylamine

DMAP 4-N, N-dimethylaminopyridine

DMF dimethylformamide

DMSO dimethy] sulphoxide

EDC N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide x HCI
eq. equivalent

ESI electrospray ionization (in MS)

sat. saturated

h hour

HOBt 1-hydroxy-1H-benzotriazole x H,0

HPLC high pressure, high performance liquid chromatography
conc. concentrated

LC-MS liquid chromatography-coupled mass spectroscopy
min minutes

MS mass spectroscopy

MW molecular weight [g/mol]

NMM N-methylmorpholine

NMR nuclear magnetic resonance spectroscopy

R¢ retention index (in TLC)

RP-HPLC reverse phase HPLC

RT room temperature

R, retention time (in HPLC)

TEA triethylamine

THF tetrahydrofuran



HN y xxNH 2492. 18(2)311 o N Br(RT 20h) ESI pos [ MtH] +
Preparation process for Exanple XVIII 1st step 1- |
1- (4- Chl orob enzoyl) vinyl ] pyrrglldln 2-one -47 Cl 13
g (54. 69 nmol) of
Lé4' J) 2- oxoet hyl ] pyrrolidi n-2-one and
6 5 of 37% f ormal dehyde are initially
char ged in 150 M of ethanol and, with 6.98 g (82.04
nmiikthod fi (HBLﬁaernsinunem Heat ek DKD(BCQVthnnEcQJMm mfnh@sﬁl RP 18, 60 mm x

O |in fﬁ‘gfbég? ¢ ol ngge tgﬁ 8?{'%5:‘&&03%\&%?”1{1@;12 @rg%{sn% acetommle gradient:

f wmez% B 0.5 it 298, UlsehinD0% B, 602hin®0% B:AdVorate8 Y5 8 min, temp.: 30°C,
% wnn %S (ESIpos) mz = 249 (MtH) +
5 %ngtgﬁlon 210 nm

1 [ 3- (4- Chl orophenyl ) - 4, 5-di hydro-| H pyrazol -4-ylj
DYMEﬂathﬂ (L(?-Msge IRkt CMiddBsies: @ra&wwfs?wﬁﬁ P Ayt Series 1100;

1) 4 chIorobenzoyI)V|n ]pyrrolldln 2-0ne
arfé’lmgmrv 12 RDBGHR) S0gm &Ml 3 BmgmoRijetphase A: 33 ofwater + 1 ml of

( 240, reNPR I adity Qd’o@ﬂé PO B Al Bl Eacedbfiniied 18k o:l”gﬁ‘f/o: strgr{gth formic acid;

one houf. After cooling to roomtenperature,
pr@%qlwtoa(i B Ho%dace 0. 3min 100 é&&?mmn@VMSheﬁl g 86 A - 4.5 min

10 Wi foB, @ obildf 552, 95»0?4?9'0 8 {ﬂéﬁ@say\rggtt%ﬁ%aogog%o@éﬁq% of

theory) of produc =1.72
&gs mz = 264 (MH) + “H NVR (300 MHz,
Dl\l’ééih%f'* Sﬂ MS ingirumey type: dcrompss1ZAY;, HEL(ISns(mment type: HP 1100

2 : 6
I'ﬁenesz I]\ﬁD%A'BZl é:ufgrlr']m %r ’-Sx} (IE%C)P?A 51%54)2!1}1(13112 frﬂ, 31(Edu.§1, mobile phase A:
wtmﬁw o ooqo‘ya_stg@gmﬁoaﬁo roig Heln yopiledptasel Bhyabtomitdile + 500 pl of 50%
H pyr 4-yl e I - ano ,
B R L TR PO o L B L1 Bl g n > 45
15 ( 03B ;aveh: )50, flbwlrate: (B8 ml/min, UV detection: 210 nm.
(4- br onmophenyl ) - 2- oxoethyl]azepan 2-one (Exanple Vi)

ot 3 RS M PRl NPRoBR O G O gy 2-column stup,
t WateB2699DEolfrtn: YMCHODS-AQ, 50 mm x 4.6 mm, 3.0 um; mobile phase A: water + 0.1%
formic acid, mobile phase B: acetonitrile + 0.1% formic acid; gradient: 0.0 min 100% A >
0.2min 95% A = 1.8 min 25% A 2> 1.9 min 10% A - 2.0 min 5% A -> 3.2 min 5% A; oven:

20 40°C; flow rate: 3.0 ml/min; UV detection: 210 nm.

Method § (LC-MS): Instrument: Micromass Platform LCZ with HPLC Agilent Series 1100;

column: Grom-SIL120 ODS-4 HE, 50 mm x 2.0 mm, 3 sm; mobile phase A: 11 of water + 1 ml of

50% strength formic acid, mobile phase B: 11 of acetonitrile + 1 ml of 50% strength formic acid;

gradient: 0.0 min 100% A > 0.2 min 100% A - 2.9 min 30% A = 3.1 min 10% A - 4.5 min
25 10% A; oven: 55°C, flow rate: 0.8 ml/min, UV detection: 210 nm.

Method 6 (HPLC): Instrument: HP 1100 with DAD detection; column: Kromasil RP-18, 60 mm x
2 mm, 3.5 um; mobile phase A: 5 ml of HCIO,/ of water, mobile phase B: acetonitrile; gradient:
0 min 2% B, 0.5 min 2% B, 4.5 min 90% B, 15 min 90% B; flow rate: 0.75 ml/min, temp.: 30°C,
UV detection: 210 nm.

30 Method 7 (GC-MS): Instrument: Micromass GCT, GC6890; column: Restek RTX-35MS, 30 m x
250 pm x 0.25 pm; constant flow with helium: 0.88 ml/min; oven: 60°C; inlet: 250°C; gradient:
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After addition of 0.20 g (2.45 nmmol) of formal dehyde,
the m xture is stirred at 70C for 24 h. Concentration
under reduced pressure gives 2,63 g of crude product.
0.69 g (2.15 mmol ) of the crude product is suspended

| oddS (rﬂimt%e@?d?m m1 O it d/gg %(Y"é%@%ln) —)0550°C 30°C/min = 300°C

hydrazi ne hydrate is e suspensi on
hém@mdnmdﬁeﬂ7nmh)ux for 24 h. After coollng, the
solvent is renoved and the residue is triturated with

?]tm)di t@ @&%Hlﬁfr%@y rr?f ex%anglo §/I chérfi]hgl)clzat %&l sgﬁ%{){f KBD 6136 (10 um,
d 13i5excB Oonng) dased @d mlmexdlepweﬁay(Wemetﬂ'dm&omwamrﬁ 151&ng1y(aﬁﬂc%) mobile phase:

LSS Ml RS D e A R g, O

(31@@cthZ254(ﬁB(313) S=1.39-1.76 (m 6H), 2.54 (dd,
3.19 (m, 2H), 3.45 (dd, 1H), 3 72 (dd, 1H),

5 @%hgfpééﬁl)}h&:ybﬁqu%p%ma(ggﬁéﬂpﬁ%% 361A° (530 )g 4.6 1%1?1? based on the selector

%@1@(}%&@%&9@% Jeudin€ Ymbrithylarhide)0 xaeoiler phdse ferl- t')\|uéyl methyl ether/ethyl
li hydr gra zol e-1 -phenylimdate -49 00

mjlc talte é(g( ra(g.P 24°C; flow rate: 1 ml/min; UV detection: 254 nm.

1-[ 3- (4- bronophenyl ) - 4, 5- di hydro- | H pyrazol -4-yl ] pyrro

| il\fﬂbtﬂod’Z lQnEHPl(‘@(mL'ﬁloxl b eRiRtiodftd9d chRa12siBS BANSIQRr KBD 8361A
387 g of di phenyl cyanocarboi mdate in

of
7 (250 20gpmp &aﬁ;ﬂan@} ththe sﬂfc)gqrur poly@-methacadoykhdeycine-1-menthylamide);

I @fohskand/@hylAcate 26/1 @ terqR B2 4°¢; TR WLRCI PhAIEUD detection: 254 nm.
obtained is fil tered of f with suction and washed w t h

alittle dieth ether. This gives 409 ng (56% of
t Adeshed 14(HP d%@i)ﬁl@f& HRlefel rgral sijigaceed rfelt:%rdKEP 8381 A=(250 x 4.6 mm)

4 bﬂﬁdré'h %e@eét&%oﬂﬂﬁ-)metmgloyl ﬂ%c{nw 'Eoeﬁth\élﬁhlmwls()gggne/ethyl acetate 3/7;
3 tmpe(aélaer 44¢y)flowzatgpl mien; 1dyte£H)n 2% 1m. (dd, 1H)
4.38 (dd, 1H), 6.21 (dd, 1H), 7.10-7.20 (m 2H)

7 Mé&ndde312 gﬁPL sepaz-at?(ﬁ: bf annt{(me éH) ?lu?lg zih@éllce(l "®D (250 x 20 mm);
2H), 7.65-7.77 ppm

srl(e&lmml(jmpwhmw 1y tempey@rﬁo 241’(3( ﬂowx@pyﬁ mdimiin i LAV detsdtipn: 4254 nm.

5-di hydr opyrazol e-I -phenylimdate NC 15 500 ng (2.02
m'ﬂi[i’ést)l(z(ﬁfl? I(Il](c):rl\(l)I[SJ el\gilu)ls:trzmgnt e: é\'[lcrom_fspg(r),a IZ-I(I)’ C nstru.]nent t|ype HP 1100
oIS|CU¢ShU2’ BAP; cqlmwmrfiiepondnkx ﬁm@ 2acHisieo-RB Mergurs g mrsn 4 mm; mobile

;} T4 o(f %va%? +’U‘§31rdrﬂP§0v9 Et%?tg i ﬁ ? Nl gfxaqghe g I1 f acetonitrile +

2- pr opanol e mxtu
f @rS 18 of 50 Afréngth fouwk aeidy, gradivat: rlooin$itos & 2.6 lntlmB(B%ok 3. 0 min 5% A >

figl Rf ] shed, wi t ho di.ethyl, . epor.
4 08 holtbhD g 0808 MBRAEK s B T v s uv
desfectea: bWoduct 20 HPLC (method 1): R = 4.30 mn -50

M5 (ESIpos): mz = 392 (M+H) + ' H NWVR (300 MHz, CDC13):

f _etili(}‘(i3 igz(z%%lggn Nl%'_QnStruzme%p_tyzpbzs §/Ii<(,ro ass '_EQ, ﬁP]c_)g 1$1strum’ent type: Waters
Alliance 2795; column: Phenomenex Synergi 2 ¢ Hydro-RP Mercury 20 mm x 4 mm; mobile
phase A: 11 of water + 0.5 ml of 50% strength formic acid, mobile phase B: 11 of acetonitrile +
0.5 ml of 50% strength formic acid; gradient: 0.0 min 90% A - 2.5 min 30% A = 3.0 min 5% A
= 4.5 min 5% A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV

detection: 210 nm.

Method 15 (LC-MS): Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100;
column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 mm; mobile phase A: 11 of water
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1H), 4.20 (dd, 1H), 4.38 (dd, 1H), 6.21 (dd, 1H),

7.08-7.20 (m 4H), 7.29-7.35 (m 1H), 7.39-7.48 (m

2H), 7.82-7.90 (m 2H) ppm 5 E §|rrple XXI 'V

Cycl obutyl acetonitrile 181 ng (3.69 mml) of sodium

;éﬁ@'j q{? OPWA) ?tp n tér%mg ?m%b)le 812a§e3 36 I:ig:;g)alc%omg'ﬁe # 5% ml of 50% strength
brfonmm&)dl’ad}ant Outiard@%i A -ﬂZIﬁmlﬁBO%lm BipImis 8Yephex s denin 5% A; flow

acgs” Sl BoBaE B I ER) B R RTTIOR 8o B i ttecion 208

amdonme m xture is extract ed with ethyl acetate. The
organi ¢ phase is washed with saturated sodi um

Fiiethed Jo ARt SR dermere ATRer Modueart? B ot At Series 1100;
n@o(uﬁﬂq%’ﬁffnoh&&ﬂr%e@f 2 ﬁ)@)‘@@lﬂ’%&@lﬁ& QU'IﬁIﬁ'X' £ nin®) hddfle |{;gasc:-: A:11of

form of an are obtai ned intermedi ate. 15
( ﬁt@[tqu-do SIjnl oﬁSO% sgengg) formic amggn?tE]gp wﬁ Iyof agetggméq\/)- 9.5 ml of 50%
1%%91@ aMglz a&%@(@ 6lBn 90% A 3. 2E|)§mxl1 3%%(&”—) é'd)mm 5% A => 4.5 min 5%
(m : anpl e
2-@*&%% ;P}Oemﬁyl e 22-"0n1q;2 umrérS ramg?oml/msm, pserm50°C UV detection:
(31830l ) of a 1M solution of borane/tetrahydrofuran
conplex in THE are added to a solution of 100 ny
(1.05 mmol ) of cycl obut I.acetonitrilein2m_ of '
akMefm‘i &7 C,amwratlweo igsteneemers/enantiomeys) achinabsstector Chiralpak AD-H
BRELAL LS If lgs1 ) : in:
and SR (fmfrf? 18&-\1%“%%3&?%% I5 é%é%ﬁligﬁrﬁ étﬁ\f: i#gaﬁg?gate 15 ml/min;
réﬂ%é@@tlpne?égume The product obtained is 120 ny
(quant.) of -51 2-cyclobutylethylam ne in the form of

f‘rhg&h{;@; ) ﬁsﬂét Sse#%‘iﬁ}éﬁ("l(tt JHRH& d;Lé}%)L *&%’fal Bt i %ggéctoqu}i;g%% (250 mm x
(E8I r;lpx)slaasednmz the ed@tof Mﬂﬂ”—m@aﬁymybLéeWﬁﬂ-ﬁeggflggg%l Ieethyl acetate;
LI%%: * ‘@g‘%‘é ‘i‘f"g’agl 2SR %Ji/z‘% e"“‘t"oﬂm‘g’t‘ ol ) of

N- Boc-et hyl enediamine is mxed with 0.1 g (0.769 mmol)
ofM&hod 1h(BXBLCdhepardtiof of anan@orbers): ohieal sitica gdl selécyor KB 8326 (250 mm x

t (ﬁolrgz(r)&bas-gcrll eonttﬁggeqec%tr upro?y(N met acryfoai f?e%c1fneJ1cch<\>?)rop)91meaxylam1de) acetic

acid; temperature: 24°C; flow rate: 25 ml/min; UV detection: 260 nm.

—
-

Method 20 (HPLC, separation of enantiomers): chiral silica gel selector KBD 5326 (250 mm x
20 mm) based on the selector poly(N-methacryloyl-L-leucinedicyclopropylmethylamide); acetic
acid; temperature: 24°C; flow rate: 25 ml/min; UV detection: 280 nm.

Method 21 (HPLC, separation of enantiomers): chiral selector Daicel Chiralcel OD-H
(250 mm x 20 mm); isohexane/ethanol 4Q:60 (vol/vol); temperature: 40°C; flow rate: 15 ml/min;
UV detection: 220 nm.

Method 22 (HPLC, separation of enantiomers): chiral selector Daicel Chiralcel OD-H
(250 mm x 20 mm); isohexane/ethanol 50:50 (vol/vol); temperature: 25°C; flow rate: 15 ml/min;

UV detection: 220 nm.



10

15

20

10 After cooling to roomtenperature, the product is,
W t hout further purification, converted into 1-(2-

am noet hyl) - 3- net hoxypyrrolidin- § 5- di one
trifluoracetate. Exanple XXVII )

1- t2-Arri naet 1) - 3- met hoxypyrrolidine-2,5-dione

tr e 0 1 CH3 15 1 m trifluoroacetic acid
is added to 0.21 g (0.77 mml) of tert-butyl

[ ZEXaBepiel hoxy- 2, 5- di oxopyrrolidin-
1-yl)ethyl]carbamate in 5 m of tetrahydrofuran, and

t J, XL U Ls.stirred for 30 mn. The solvent is
rgfﬁ%f\%gaxyd%g'g}hyﬂrggd%woﬂﬁ essure and the product is,

wi t hout further purification, convered into Exanple

414. -52 Exanple XXVIII enyl
3-(4-chl or ophenyl ) - N-cganoy 4- ( 2- oxopyrrolidin-1-yl)-
4, 5-di hydr o- | H pyrazol car boxi m doate CI 5 Under

argon, 10 g (37.91_}(:]@8) 0
)

1-[ 3-(4-chl oropherdyl )*¥4, 5-di hydr o-| H pyrazol -4-yl ] pyrr

olidin- 2-one and 9 g (37.91 mmol) of

difp L 7 HINCE ' of, 3zpropanal.. are

A SHAREERERGITLIZE bl sy B30 RAIEL 1 e,
t ehpresulting mixturdi& stiged bt G0AG for I6di. pifttateling thd hixered adddd to 200 ml of

i,t.h _diethyl. et . is.gi
TR T
15imes Ryith= dR1H3D ethien, and 1tBe MBmbiltsl orpasiy :phidez are 4Q&1 (M+Hpdium sulphate.

Z%e'hlf@a 1&391% rﬁ“c{f\'%f%if _oxgg%%déqlﬁti}e g%@i%% ’fﬁjzir:).z'él?iéélnves 102 g (44%
( o thet) of the Bbirédprodid)., 7.47 (d, 2H), 7.62 (m 2H),

7.7 (m 2H). - 53 Working Exanples: Exanple 1

1-L3:4é4-.B henyl),- 1- ( 3- phenyl propi onyl ) -4, 5-di hydro

- I@B@Sﬁ%nzec{al}%ﬁ?%‘] %S??Fgﬁ din-2-one 5 At RT, a mxture

of 77.1 mg (0.25 mmuol) of

1-MS(ESIpdsy: ampp O(MHEH4, 5- di hydr o- | H pyr azol - 4-

yl T pyrrolidin-2-one (Exanple XII) and 0.04 m (0.30

SoRR R G Crindt 8 P19 G SRR RS 20 36 12D B 5. 310 pom
solution is stirred at RT for 18 h. After

c@ExaaipleBt i on, the residue is stirred with 1 m of
war m di met hyl sul phoxide and 0.4 ml  of warm net hanol .

The 17 re.is.filtered off w.th suction through a
sihll'ﬁzgg%éé’?(’pggnryt])Fil'%f‘é’ge,i’y@wopﬂlg'ziﬁer esi due that renmains
Is washed with diethyl ether. This gives 79.2 ng (72%
of theory) of p ct. HPLC (nethod 1): R, = 4.90 mn
M5 [DCl (NH3]: {mzl= 440 (M+tH)+ ' H NVR (200 MHz,
CDCI3): S =1.7%.2Na8 (m 2H), 2.20-2.47 (m 2H),
2.65-2.78 (m 1), 2.199-

o)

Br

11.3 g (114 mmol) of 5-methoxy-3,4-dihydro-2H-pyrrole are added to a solution of 26.4 g
(94.9 mmol) of 2-bromo-1-(4-bromophenyl)-2-ethanone in 90 ml of DMF, and the mixture is then
stirred at 50°C for 24 h. After cooling, the solution is stirred into water and extracted with
dichloromethane. The combined organic phases are dried over sodium sulphate and, after
concentration, purified by flash chromatography on silica gel (mobile phase ethyl acetate). This
gives 17.2 g (64% of theory) of the desired product.
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15

3.22 (m 5H), 3.90-4.09 (m 2H), 6.01 (dd, 1H),
7.14-7.31 (m 5H), 7.49-7.65 (m 4H) ppm 15 The
conpounds of Exanples 2 to 25 ang_prepared anal ogously
to Exanple 1. The crude products fromthe reactions

| il Ry _tardat urati on and/ or by preparation
aglﬁp&%‘(r{é{iﬁogg)? 3d3tath

tructureYi el dRt [m n] Mass anpl e( net hod)
(reaction time) 0 C 91 N 2Y70%. 17(1)513 Br (2h)DC
( NMSXES I E # 282 (M+H)" CI 3N539%4. 97( | )477 Br (2h) DCl
(NH3) [ M+NH4] + 914 O 4NNB79%5. 25 (1)449 (18h)DCl ( NH3)

AN SRRSO L0 £ O D i, ., 22

2H), 7.83 (d, 2H) ppm.

Example 111

1-[2-(4-Fluorophenyl)-2-oxoethyl]pyrrolidin-2-one

2.19 g (22.1 mmol) of 5-methoxy-3,4-dihydro-2H-pyrrole are added to a solution of 4.00 g
(18.4 mmol) of 2-bromo-1-(4-fluorophenyl)-2-ethanone in 15 ml of DMF, and the mixture is then
stirred at 50°C for 24 h. After cooling, the solution is stirred into water and extracted with
dichloromethane. The combined organic phases are dried over sodium sulphate and, after
concentration, purified by flash chromatography on silica gel (mobile phase cyclohexane/ethyl
acetate 4:1 -> ethyl acetate). This gives 3.93 g (90% of theory) of the desired product.

HPLC (method 1): R, = 3.56 min
MS [DCI (NH)]: m/z = 222 (M+H)"

'"H-NMR (300 MHz, CDCL): & = 1.93-2.07 (m, 2H), 2.30 (dd, 2H), 3.39 (dd, 2H), 4.74 (s, 2H),
7.34-7.44 (m, 2H), 8.03-8.11 (d, 2H) ppm.

The compounds of Example IV to IX are prepared analogously to Example II.



anpl e(nethod) (reaction timne) O S N "N

61" 35%t. 76(1)449 Br (2h)DCl (NH3) [MENH4]+ O ¢ N -N
7Y629%.05 (1)477 Br (2h)DCl (NH3) [M:tNH4]+ 0 O ~N N
N 879%. 33(1)444 Br (2h)DCl (NH3) [MrH + ON N O - 9Y

(IO TR Yield  |R min]  |Mass DCI
ample (method) (NH;)

51% 3.77 (1) 235

[M+NH,]

3
VI <o;‘ L 74% 3.49 (1) 221

[M-+NH,]*

~0

é
N.

? 81% 3.40 (1) 246

vi Q}

NC [M+NH,]

%
v 0 LO 37% 353(1)  |251
H,C [M+NH,]"
N
0
H,C
o
N
N
o)

63% 4.25 (1) 310

VIII Q
(¢
[M+H]"

NC

Starting material: caprolactam

methyl ether

%

IX 0 o 92% 3.81(1) 255

a [M+NH,]"
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N Br (2h)DCl (NH3) [M:NH4]+ O 91 - ' 10; 6% 99
(1)57 FN / CH Br (2h)DCl (NH3) [ MtNH4] + -56

Ex- StructureYi el dRt [m n] Mass qg%l_] (rmet hod) (reaction
time) ¢ N 110 59%. 70(1)487 N Br (2h)DCl ( NH3)

[ MENHA]Y O 9. 121 4998.82 (1)427

Preparation process for Example IX

1-[2-(4-Chlorophenyl)-2-oxoethyl] pyrrolidin-2-one
od
N

Cl

29.44 g (126.09 mmol) of 4-chlorophenacyl bromide and 15 g (151.31 mmol) of 5-methoxy-3,4-
dihydro-2H-pyrrole in 100 ml of dimethylformamide are heated at 50°C overnight. The solution is
then poured into 800 ml of water and extracted three times with ethyl acetate. The organic phase is
washed with saturated sodium chloride solution and dried over magnesium sulphate. Removal of

the solvent under reduced pressure gives 30 g (98% of theory) of product.
LC-MS (method 14): R, = 1.65 min,
MS (ESIpos): m/z = 238 (M+H)"

'H-NMR (300 MHz, DMSO-dg): § = 2.00 (m, 2H), 2.29 (t, 2H), 3.38 (t, 2H), 4.75 (s, 2H), 7.64
(m, 2H), 7.99 (d, 2H).

Example X

3-[2-(4-Bromophenyl)-2-oxoethyl]-1,3-oxazolidin-2-one

Br

157 mg (1.80 mmol) of 1,3-oxazolidin-2-one are added to a suspension of 79 mg (2.0 mmol) of
sodium hydride in 3.6 ml of THF, and the mixture is stirred at RT for 1 h. 60 mg (0.36 mmol) of

potassium iodide and a solution of 500 mg (1.80 mmol) of 2-bromo-1-(4-bromophenyl)-2-ethanone
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20

FN Br (18h)ESIpos [MrH - 9N O b s 13CF 662%. 86(1) 432
| Br (18h)ESIpos [MH - ON O cl 1439%.17(1)453 C, c
(18h)ESI pos [M+H] - \/N 150 NN,47%}.88(1)398 1 ° /
ci (18h)ESIpos [M+H] -57 Ex-StrdtiureYiel dRt [min] Mass

ar{RlB %(rrrﬁe c}fhﬁﬂ) are added, and the mixture is then stirred at 70°C for 20 h. After cooling, 15 m!
of water are carefully added, and the mixture is extracted three times with dichloromethane. The
combined organic phases are washed with saturated sodium chloride solution and dried over
sodium sulphate. After concentration, the residue is purified by flash chromatography on silica gel
(mobile phase cyclohexane/ethyl acetate 4:1). This gives 49 mg (8% of theory) of the desired
product.

HPLC (method 1): R; = 3.94 min
MS [DCI (NH3)]: mvz = 301 (M+NH,)"

'H-NMR (300 MHz, CDCl3): & = 3.55 (t, 2H), 3.93 (t, 2H), 4.66 (s, 2H), 7.63-7.68 (m, 2H), 7.81-
7.85 (m, 2H) ppm.

Example X1

1-Acetyl-3-[2-(4-bromophenyl)-2-oxoethylJimidazolidin-2-one

MO /™
I r

o)

Br

230 mg (1.80 mmol) of 1-acetylimidazolidin-2-one are added to a suspension of 79 mg (2.0 mmol)
sodium hydride in 4 ml of THF and the mixture is stirred at RT for 1 h. The mixture is diluted with
4 ml of THF, and the suspension is added to a mixture of 60 mg (0.36 mmol) of potassium iodide
and 500 mg (1.80 mmol) of 2-bromo-1-(4-bromophenyl)-2-ethanone in 4 ml of THF. The mixture
is then stirred at 70°C for 20 h. After cooling, 15 ml of water are carefully added and the mixture
is extracted three times with dichloromethane. The combined organic phases are washed with
saturated sodium chloride solution and dried over sodium sulphate. After concentration, the
mixture is purified by flash chromatography on silica gel (mobile phase dichloromethane/ethanol

100:1). This gives 139 mg (24% of theory) of the desired product.
HPLC (method 1): R, = 4.05 min

MS (ESIpos): m/z = 325 (M+H)"



10

15

(reaction tinme) 16C CH3 ~ Cl63%.13(1)505 Br (1
8h)DCl (NH3) [M¢NH4]+ 2 O / o 17N598. 55 (5) 392
H3C~O / (18h) ESI pos [ MrH] + ~ r 1879%3.70 (5)376
H3C (2h) ESI pos [MH + N 190 ° NN%%%a 61 (1)362

NG Ty o, S, ORI LT

[ rmien](Mp23s), 7.79-7.86 (m, 2H) ppm.

Example XII

1-[3-(4-Bromophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one

NH

Br

2.46 ml (24.8 mmol) of piperidine are added dropwise to a solution of 4.67 g (16.6 mmol) of 1-[2-
(4-bromophenyl)-2-oxoethyl]pyrrolidin-2-one (Example II) and 2.01 g (24.8 mmol) of
formaldehyde in 25 ml of ethanol. The mixture is stirred at RT for 20 h. The resulting precipitate is
filtered off, washed with 6 ml of ethanol and dried under reduced pressure. The crude product is
suspended in 100 ml of ethanol, and 2.86 g (57.1 mmol) of hydrazine hydrate are added. The
suspension is heated under reflux for 1 h. After cooling, the solvent is removed and the residue is
triturated with a mixture of 24 ml of diethyl ether and 8 ml of water. The residue is filtered off,
washed twice with 3 ml of diethyl ether and then dried under reduced pressure. This gives 3.70 g
(73% of theory) of the desired product.

HPLC (method 1): R, = 3.69 min
MS (ESIpos): m/z = 308 (M+H)"

'"H-NMR (300 MHz, CDCl;): § = 1.78-2.05 (m, 2H), 2.29-2.40 (m, 2H), 2.98 (ddd, 1H), 3.38 (ddd,
1H), 3.49 (dd, 1H), 3.66 (dd, 1H), 5.87 (dd, 1H), 7.46-7.52 (m, 2H), 7.55-7.62 (m, 2H) ppm.
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anpl e(nmet hod) (reaction tinme) 91, o ci
210179%. 45(1) 524 (48h)ESI pos [ MtH - ~N 22~ 56%l. 84
(1)396 1 ° N ci (48h)ESIpos [N%E%E%9" OC ON d«

534996. 14 (1)467 Cl (48h) ESI pos ™ MiNHA] + ON
245095 )468 a~ -(48h)ESIpos [MH + HN rN N O
2%@%441 Br - (4h)DOl (NH3) [ M+NHA] + -59 Exanpl e

26

1-1FB3-(¢-Fhisraphoyheibydihydre-| B-pyyaedlopalpyibitiopiogsny! ) 4, 5- di h
ydro- | H pyrazol 4-yl ] pyrrolidin-2-one As a suspension
in 0.5 mM of DVE, 19.6 ng (0.15 mmol) of HOBt, 55.6 ny
(0.29 mmol ) of /E 5and | ng (0.01 mmvl) of DMAP are
added to 24.7 §\p- 17 _mmol ) of

3-cycl opentyl c oXWAT\acid. After 5 mn, a
suspensi on of (@ 06 (ONB 8 Mol ) of

N- net hyl nor pholTi.pe 4.7 ny

2.62 ml (26.4 mmol) of piperidine are added dropwise to a solution of 3.90 g (17.6 mmol) of 1-[2-
(4-fluorophenyl)-2-oxoethyl]pyrrolidin-2-one (Example HI) and 2.15 g (264 mmol) of
formaldehyde in 30 ml ethanol. The mixture is stirred at 70°C for 18 h. The solvent is removed,
and the crude product is then suspended in 30 ml of ethanol and 4.49 g (90 mmol) of hydrazine
hydrate are added. The suspension is heated under reflux for 1 h. After cooling, the solid is

filtered off and washed with methanol. This gives 2.19 g (34% of theory) of the desired product.

HPLC (method 1): Ry = 3.28 min

MS (ESIpos): m/z = 248 (M+H)"

'"H-NMR (300 MHz, CDCL,): 8 = 1.76-2.05 (m, 2H), 2.23-2.48 (m, 2H), 3.01 (ddd, 1H), 3.38 (ddd,
1H), 3.48 (dd, 1H), 3.65 (dd, 1H), 5.83 (dd, 1H), 7.01-7.19 (m, 2H), 7.65-7.74 (m, 2H) ppm.

The compounds of Example XIV to XX are prepared analogously to Example XII.



(0.15 mmol ) of

1-[3-(4-bronophenyl) -4, 5-di hydr o-| H pyrazol

-4-yl]pyrro

lidin-2-one (Exanple XI1) is q%?ed, and the m xture
i's kept at RT for 18 h. Preparat én HPLC (GomSil RP
18—+robi S TasSe auctnn I H-e—wat-er/0-3%form-c—acid—
gr E&i ent TB“SBC > 90: 5edg| ves 17. SR'H@‘"’(]ZS% Mass
t hemple) (10 of product.|5.19 m n HPLGxe m%,M_[god 1): R M
[DCI (NH3) 1: m z432 ( action- NI\/R(ZOO apcl3): 8
1.05-1.28 (m 2H), 1{41-2.07 (m | 2. 38 (ddd,
2H), 2.72-2.94 (m 3H)temperpureqqq, IH) '3.93-4. 09 (m
2H), 6.04 (dd, IH), 7. meﬂwﬁ&at{m 4H ppm 1§ The
canpounds of Exanples 27 to 60 are [prepared
an.a_l__g_g_g.l, 2 -60_Ex-StructureYiel dit
[m n] Mags a e net hod) (reaction tine) O Nj|27N
64%4. 74(1) 42 é13h) ESlpos [MHH + 9N N [F 28~-F
62%pv10(!)527% {18MmPpE (NH3) [ IMHY '1'@* ONoBh F  29F
499%. 28 (1) 5 N1 ,|c. Br(1 8h)Dd
HCq (50°C) ESIpos
[M+H]
<A
NH
XV o =\ 9% 342 (1) 244
H,C (50°C 20h; then ESIpos
70°C 20h)
[M+H]"
A
NH
XVI :@):;/ 19% 3.18 (1) 230
(50°C 20h; then ESlIpos
70°C 20h)
[M+H]
A
NH
XVII o =\ 50% 3.35(1) 255
NC (RT 48h) ESIpos
[M+H]"




[ MFNHA] + TN O 30N 429%. 16(1)474 N Br(18h) ESI pos Cl
[MtH + 9N N O N 31Y-54%l. 55 (1) 461 Br(18h)DCl (NH3)
[ MMH] + - 61 Ex-StructureYi el th

(reaction tims) NOF N 3211

FDul‘IOL II_L||_|/|1_L I\I('\

n] Mass anpl e( et hod)
/5 14(1)511 0 N\ / F

—{16h 33N-55%468(})501
Y-| N Br ‘3Do (NH3 Yield N + O (min| | Mass
ample (method)
(Reaction
temperature
methylenation)
?N
XVII &; 67% 3.61(1) 264
(RT 48h) DCI (NHs;)
[M+H]"
XIx 21% 3.76 (1) 310
(RT 20h) ESIpos
[M+H]
XX 24% 2.18(2) 311
(RT 20h) ESIpos
[M+H]

Preparation process for Example XVIII

1st step

1-[1-(4-Chlorobenzoyl)vinyl]pyrrolidin-2-one




519%6.20 (1)527 F-N F O4F (1 8h)DCl (NH3) Br F [ MrNH4] +
9N 35N 229%.37(1)511 0O N\ / a 1/ a (18h)DCl (NH3) Br
[MENHA]+ N N O 0 36N2693. 17(2) 418 Br(18h) ESI pos

[ MFH] + -62 Ex-StructureYiel dR mn] Mass anpl e( net hod)
(reaction tinme) 9N 37 N38%.97(2 472@1 (18h) ESI pos B
1/ HC, N3 H3C [MtH + 9N O 15(2) 486 Br

-(18h) ES| pos \ / N

Cl

13 g (54.69 mmol) of 1-[2-(4-chlorophenyl)-2-oxoethyl]pyrrolidin-2-one and 6.65 g (82.04 mmol)
of 37% formaldehyde are initially charged in 150 ml of ethanol and, with 6.98 g (82.04 mmol) of
piperidine, heated at 70°C overnight. After cooling to room temperature, the solvent is removed

under reduced pressure and the product is reacted further without further purification.
LC-MS (method 13): R, = 1.97 min,

MS (ESIpos): m/z = 249 (M+H)"

2nd step

1-[3-(4-Chlorophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one

o

NH

Cl

Under argon, 17.58 g (70.40 mmol) of 1-[1-(4-chlorobenzoyl)vinyl]pyrrolidin-2-one are dissolved
in 100 ml of ethanol and, with 12.33 g (246.4 mmol) of hydrazine hydrate, heated at 100°C for one
hour. After cooling to room temperature, the precipitated product is filtered off and washed twice

with a little ethanol. This gives 7.05 g (44% of theory) of product.
LC-MS (method 13): R,= 1.72 min,
MS (ESIpos): m/z = 264 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): 8 = 1.74 (m, 1H), 1.85 (m, 1H), 2.18 (m, 2H), 2.76 (m, 1H), 3.27
(m, 1H), 3.42 (m, 2H), 5.66 (dd, 1H), 7.43 (m, 2H), 7.55 (d, 2H), 7.61 (m, 1H).
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H3C-o[ MrH] + TN O 39N 509%8. 19(2) 456 N Br (18h) ESI pos
[ MtH + 9N O 40 N359%3. 28(3) 516 Br(18h)ESI pos H3CO
O CH3[ MFH + N O 41N 199%8. 34(3) 442 0 N Br(18h)ESI pos
H3C- O [ MtH] + - 63 Ex-StructureYi el dR, [m n] Mass

angl, d) (reaction tinme) N O 42N 30%3.32 (3)472

0 ES|I pos H3C[ MtH] + 43N O 34%3. 54(3)456 N N
Br (18h) ESI pos CH3
1-[3-(4-Bromophenyl)-4,5-dihydro-1H-pyrazol-4-yl]azepan-2-one

Br

0.67 ml (6.74 mmol) of piperidine is added dropwise to a solution of 1.90 g (6.31 mmol) of 1-[2-
(4-bromophenyl)-2-oxoethyl]azepan-2-one (Example VII) and 0.75 g (9.19 mmol) of
formaldehyde in 15 ml ethanol. The mixture is stirred at RT for 23 h and then at 50°C for 44 h.
After addition of 0.20 g (2.45 mmol) of formaldehyde, the mixture is stirred at 70°C for 24 h.
Concentration under reduced pressure gives 2.63 g of crude product. 0.69 g (2.15 mmol) of the
crude product is suspended in 15 ml of ethanol, and 0.38 g (7.52 mmol) of hydrazine hydrate is
added. The suspension is heated under reflux for 24 h. After cooling, the solvent is removed and
the residue is triturated with 7.5 ml of diethyl ether. The solid is filtered off, washed twice with
3 ml of diethyl ether and then dried under reduced pressure. This gives 0.55 g (71% of theory) of
the desired product.

HPLC (method 1): R, = 3.89 min
MS (ESIpos): m/z= 338 (M+H)"

'"H-NMR (300 MHz, CDCL): & = 1.39-1.76 (m, 6H), 2.54 (dd, 2H), 3.19 (m,, 2H), 3.45 (dd, 1H),
3.72 (dd, 1H), 5.85 (br.s, 1H), 6.35 (dd, 1H), 7.45-7.52 (m, 2H), 7.56-7.63 (m, 2H) ppm.

Example XXII

3-(4-Bromophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydropyrazole-1-phenylimidate



MtH + N o 44N 28938.46(3)478 0 N1 ~ / \ (18h)ESI pos
r FF[MH+ NO 45N 30%3.28(3)486 N Br (18h)ESI pos
[/ \ | [MrH + 46N O 2698.43(33472 0 -N N Br H Q0
(18h) ESI pos [ MtH] + -64 Ex-StructureYiel dRt [m n] Mass
npl e(nmet hod) (reaction tine) N O 47N 20%3.52(3)456 0
Br FI 3C(18h) EZSI pbs [ M+H| NC<18N O

N y N
B2aSe

[
B
1
/ -
a
N

Br

500 mg (1.62 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one
(Example XII) are added to a suspension of 387 mg (1.62 mmol) of diphenylcyanocarboimidate in
7.5 ml of 2-propanol. The mixture is heated under reflux for 3 d. After cooling, the precipitate
obtained is filtered off with suction and washed with a little diethyl ether. This gives 409 mg (56%
of theory) of the desired product.

HPLC (method 1): R, = 4.43 min
MS (ESlIpos): m/z = 452 (M+H)"

'"H-NMR (200 MHz, CDCLy): § = 1.83-2.20 (m, 2H), 2.25-2.57 (m, 2H), 3.01 (ddd, 1H), 3.36 (ddd,
1H), 4.19 (dd, 1H), 4.38 (dd, 1H), 6.21 (dd, 1H), 7.10-7.20 (m, 2H), 7.29-7.37 (m, 1H), 7.38-7.50
(m, 2H) 7.52-7.61 (m, 2H), 7.65-7.77 (m, 2H) ppm.

Example XXI1T

3-(4-Fluorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydropyrazole-1-phenylimidate

NC
\N
N
£
/N

500 mg (2.02 mmol) of 1-[3-(4-fluorophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one
(Example XIII) are added to a suspension of 482 mg (2.02 mmol) of diphenylcyanocarboimidate in
9 ml of 2-propanol. The mixture is heated under reflux for 3 d. After cooling, the precipitate
obtained is filtered off with suction and washed with diethyl ether. This gives 570 mg (72% of
theory) of the desired product.

HPLC (method 1): R, = 4.30 min
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20

993. 44(3)478 N N Br(18h)ESIpos F F [MrH + N O 49N
2998.58(3)510 0 N Br -(18h)ESIpos F F F{M-H + 50N O
28%. 08 (6)469 N Br N(18h)ESIpog,[M+ 9N 0 51N
5202. 13 (3)440 0 N Br -N(18h) ESTpos [ MrH| + - 65

cturevyi n] Mass anpl e(met hod) (reaction
t] neﬁés?é?%’ 58 B i)gq( 3)388 0 N NC - N( 18h) ESI pos
[ MEH] +
'H-NMR (300 MHz, CDCLy): § = 1.88-2.15 (m, 2H), 2.30-2.53 (m, 2H), 3.02 (ddd, 1H), 3.36 (ddd,

1H), 4.20 (dd, 1H), 4.38 (dd, 1H), 6.21 (dd, 1H), 7.08-7.20 (m, 4H), 7.29-7.35 (m, 1H), 7.39-7.48
(m, 2H), 7.82-7.90 (m, 2H) ppm.

Example XXIV

Cyclobutylacetonitrile

AN

181 mg (3.69 mmol) of sodium cyanide and 50 mg (0.34 mmol) of sodium iodide are added to a
solution of 500 mg (3.36 mmol) of bromomethylcyclobutane in 4 ml of dimethyl sulphoxide. The
mixture is stirred at room temperature for 3 days, saturated sodium chloride solution is then added
and the mixture is extracted with ethyl acetate. The organic phase is washed with saturated sodium
chloride solution, dried over magnesium sulphate, filtered and concentrated under reduced
pressure. 100 mg (31% of theory) of cyclobutylacetonitrile in the form of an oil are obtained as

intermediate.

GC-MS (method 7): Ry = 3.14 min.

MS (ESI pos) m/z = 95 (M)"

'H-NMR (300 MHz, DMSO-d¢): 8 = 1.65-1.9 (m, 4H), 2.0-2.15 (m, 2H), 2.53-2.64 (m, 3H).

Example XXV

2-Cyclobutylethylamine

H,;N—

Under argon, 3.15 ml (3.15 mmol) of a IM solution of borane/tetrahydrofuran complex in THF are
added to a solution of 100 mg (1.05 mmol) of cyclobutylacetonitrile in 2 ml of absolute THF, and
the mixture is stirred at room temperature for 1 h. Methanol is then carefully added, and after 1 h,

the solution is concentrated under reduced pressure. The product obtained is 120 mg (quant.) of
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N O 53N 279%.94 (3)397 N Cl N(18h)ESI pos [ MrH + 54N 0
6298.91 (1)428 N N N (18h)ESI 1 / H3C Cl pos H3C
[MrH + N'O 55N 479%. 45 (5)431 N;1 / N N (18h) DOl
(NH3) Br N~/ [MrH[+ N O 56N N-~ 2594. 92 (5)450 0~

[C%-%%K%Er?cgﬁp %g erlé gﬁga?%)%nné a?l r(T)IleET;(W(hrl%l[IUCt ;ﬂw?tgout further purification for the next

step.

GC-MS (method 7): Ry = 2.73 min.
MS (ESI pos): m/z = 100 (M+H)"

Example XXVI

tert-Butyl [2-(3-methoxy-2,5-dioxopyrrolidin-1-yl)ethyl]carbamate

0.123 g (0.769 mmol) of N-Boc-ethylenediamine is mixed with 0.1 g (0.769 mmol) of 3-methoxy-
dihydrofuran-2,5-dione and slowly heated to 160°C. The temperature is maintained for two hours.
After cooling to room temperature, the product is, without further purification, converted into 1-(2-

aminoethyl)-3-methoxypyrrolidin-2,5-dione trifluoracetate.

Example XXVII

1-(2-Aminoethyl)-3-methoxypyrrolidine-2,5-dione trifluoracetate

@)

@)
C OH O

|
O CH,

1 ml trifluoroacetic acid is added to 0.21 g (0.77 mmol) of tert-butyl [2-(3-methoxy-2,5-
dioxopyrrolidin-1-yl)ethyl]carbamate in 5 ml of tetrahydrofuran, and the mixture is stirred for
30 min. The solvent is removed under reduced pressure and the product is, without further

purification, convered into Example 414,
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NO 57N 69%R.47 (5)431 0 ~N 1 ~ ~N (18h)DCl (NH3) Br
[McH + N O 58N 25%. 61 (1)380 0 N F(18h)ESI pos [ M+H] +
NO N 590\ NH 71%4.56(1)410.3 (18h)ESIpos O F
[MH + N O 60N 24%. 95 (1)372 0°<N 4- b F(18h)ESI pos

Example XXVIII

Phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)- 4,5-dihydro-1H-pyrazole-1-

carboximidoate

Cl

Under argon, 10 g (37.91 mmol) of 1-[3-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-4-yl}pyrrolidin-
2-one and 9 g (37.91 mmol) of diphenylcyanocarboimidate in 180 ml of 2-propanol are heated at
reflux overnight. After cooling to room temperature, the resulting precipitate is filtered off and

washed repeatedly with diethyl ether. This gives 10.85 g (70% of theory) of the product.
LC-MS (method 15): R, = 2.29 min,
MS (ESI pos): m/z = 408 (M+H)"

'"H-NMR (300 MHz, DMSO-dy): § = 1.85 (m, 2H), 2.24 (m, 2H), 2.80 (m, 1H), 3.49 (m, 1H), 4.44
(m, 2H), 6.10 (dd, 1H), 7.31 (m, 3H), 7.47 (d, 2H), 7.62 (m, 2H), 7.71 (m, 2H).
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[ MPtH + -67 Exanple 61 1-
{3-(4-Bronophenyl)-1-[4-(2-thienyl)butanoyl]-4,5-di hyd
ro-1 H pyrazol -4-yl }pyrrolidin-2;0ne As a suspension
in DVF, 13.5 ng (0.10 mmol) of HOBt, 28.8 ng (0.15

| ), .0f LEDC. 40.4 ng 5 (0.40 nmol) of
Z?Wo N ®ine and 17.0 mg (0.10 mmol ) of
4-t hi ophenebut anoic acid are added to 30.8 ng (0. 10
nidanpdd 1
1-[ 3- (4-bronophenyl) -4, 5-di hydro-| H pyrazol -4-yl ] pyrro

I i,dian; 2 lLe XI1).. Th Lxture is kept at RT.
r o3 B B SR bt S o By eas o i 2-one
phase acetonitrile-water/0.1 %formc acid gradient
30: 70 -> 90: 10) yg~yes 18.9 ng (41% of theory) of
product. 10 LGIMS (nethod 4): R = 2.19 min LCM
(ESI pos): mz =\4sD H) + TiHé conpounds of Exanpl es
62 to 76 are pr gously to Exanple 61. Ex-
StructureYi el dRD [ m nj=IVHss aapl e(net hod) ESI pos CH 0
ag Br [MH + A39N 0 89%2. 13 (4)452 0 NN

(4)468 0 N' Br
N 4) 505 Br[ MeH] +

At RT, a mixture of 77.1 mg (0.25 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-1H-pyrazol-4-
yl]pyrrolidin-2-one (Example XII) and 0.04 ml (0.30 mmol) of TEA in 2 ml of dichloromethane is
added to 50.6 mg (0.30 mmol) of 3-phenylpropionyl chloride. The solution is stirred at RT for
18 h. After concentration, the residue is stirred with 1 ml of warm dimethyl sulphoxide and 0.4 ml
of warm methanol. The mixture is filtered off with suction through a silica gel cartridge, and the

residue that remains is washed with diethyl ether. This gives 79.2 mg (72% of theory) of product.
HPLC (method 1): R, =4.90 min
MS [DCI (NH;]: m/z = 440 (M+H)"

'"H-NMR (200 MHz, CDCL): & = 1.73-2.08 (m, 2H), 2.20-2.47 (m, 2H), 2.65-2.78 (m, 1H), 2.99-
3.22 (m, 5H), 3.90-4.09 (m, 2H), 6.01 (dd, 1H), 7.14-7.31 (m, SH), 7.49-7.65 (m, 4H) ppm.

The compounds of Examples 2 to 25 are prepared analogously to Example 1. The crude products

from the reactions are purified by trituration and/or by preparation HPLC.
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anpl e(met hod) ESI pos 709N N O 58%2. 36(4) 420 F- N Br
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 CH33494. 82(4)416 N
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Q 5 s
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O [M-H + Br 729N N O 60%.. 92 (4)434 | T-N Br q|v++H1+
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(2h) DCI (NHs)
[M+NH,]"
O
7 g 62% 5.05(1) 477
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[M+NH,]"
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A solution of 79.4 ng (0.24 mol ) of

1-[3-(4-bronophenyl) -4, 5-di hydro-I H pyrazol -
15 2-one (Exanple XXI)

n_

in 2._Qg

4-y

is added to 62 2 ngy (0.28 mmol) of 2- chloro

| ] azepa

m of dichl oronet hane

1{gift OXyphenyt—= Jocyanate: xtgte—1s
stlﬂ#red atﬁ[ﬁ for 18 h. qAHeer concentrg‘rm I] 8
resmpleefis stirred with L m of warm EMiGlha&)d ( 4 m
of warm net hanol and fil t(eeaetiorofiley t B sucti or
through|a silica gel cartridge, and the residue that
r e s swashed—wth—drethyt—ether Fhi-s—gtves
119.5|ﬂ;€§ﬁ.9@0f tthry of product. [-74 HPLC|( et hod
1): R ¥ 5¢2 DA (NH3)]: mz|= 572 ( MENH4) +
"HRINMVR (2 f 8% 0. 98- 1. 21 5@m(1)1H) ,| 524
1.34-1.3% SFD 2.55 (dd, 2H), 3.11 (dddd, :
4,07 (dddd, 2H), 6.49 (d 6. 63 (ldd, 1H), 1
(dd, 1H], 7.44 (dd, 1H), C@S}éz (e, 4H)|, 5 7. 7‘%?%%’8? |
Hl, 8.01 (s, 1 H ppm The conpounds dqf Exanpleées 84 to
97 are prepared anal ogously to Exanpl g 83. [M+H]"
E>anple5tructureYieIth [nln]Nhss (nethod) reagtion
tirmme—S—T—A&N-S8 5NN +——¢
Bt 18 hD N - 85N 60%./75 (1)444 N H\
/ {Br18 [+ NO N /cH3 86 N H %2%!. 66
(13457 56% 4.84 (1) 396
(48h) ESIpos
[M+H]"
o \Nﬁw’Cl
23 49% 5.14 (1) 467
[+}
(48h) ESIpos
[M+NH,]'
Ny
L
24 N %‘D 50% 5.17(1) 468
Br
(48h) ESIpos
[M+H]"
/\‘
HN N 0
25 % 463(1) |44
Br
(4h) DCI (NH;)
[M+NH,]"
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Br18 hDCl (NH3) [M+Hl + -75 Exanpl eStructureYi el dRt
[m n] Mass (nethod) reaction tine 9N F F 87Y-N ~", \
[ 87%4.66 (1)472 Cl1 NC18 hESI pogo[MtH - F H N O F N-
/ 88 NH\ / 79%1.93 (1)483 1 / C1 G 18 hESI pos [ MtH] +

0 29%. 15(1)491 NNAN\ / F Br18 hESIpos [MtH + O
9%1 (1) 455 C NN4H Br18 hESI pos [MrH + 0 N

1-[3-(4-Bromophenyl)-1-(3-cyclopentylpropionyl)-4,5-dihydro-1H-pyrazol-4-yl|pyrrolidin-2-one

Br

As a suspension in 0.5 ml of DMF, 19.6 mg (0.15 mmol) of HOBt, 55.6 mg (0.29 mmol) of EDC
and 1 mg (0.01 mmol) of DMAP are added to 24.7 mg (0.17 mmol) of 3-cyclopentylcarboxylic
acid. After 5 min, a suspension of 0.06 ml (0.58 mmol) of N-methylmorpholine and 44.7 mg
(0.15 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one (Example
XII) is added, and the mixture is kept at RT for 18 h. Preparation HPLC (Grom-Sil RP18; mobile
phase acetonitrile-water/0.3% formic acid gradient 10:90 -> 90:10) gives 17.3 mg (28% of theory)
of product.

HPLC (method 1): R,=5.19 min
MS [DCI (NH,)]: m/z = 432 (M+H)"

'"H-NMR (200 MHz, CDCl,): § = 1.05-1.28 (m, 2H), 1.41-2.07 (m, 11H), 2.38 (ddd, 2H), 2.72-2.94
(m, 3H), 3.22 (ddd, 1H), 3.93-4.09 (m, 2H), 6.04 (dd, 1H), 7.49-7.68 (m, 4H) ppm.

The compounds of Examples 27 to 60 are prepared analogously to Example 2.



91CH3 67% 485 ' 93 (1) O N . H Br18 hESI pos [ M+H] +
-76 Exanpl eStructureYiel dRt [ m n] Mass (et hod)
reaction time 0 92N O 61%!. 92 (13500 NN~-N\ / NCO2

Br18 hEl [M+ \/N_ 4~/ C 93I/F1 N 4508.46 (3)498 N
H N 18— hESHpos - HTF—ON—F - N-04- N\
6(L 79 %tﬂlgg:/e 17/ ci ield R, [min] Mass
ample (method)
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27 J<__® 64% 474 (1) 426
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[M+H]"
% )
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5 A suspension of 150 ng (0.33 mmol) of
3-(4-bronophenyl ) - N-cyano-4- (2- oxopyrrolidin-1-yl)-4,5

- di hydropyrazol e- 1- phenyl i m da
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(2- pIICII_‘ ety )-4, 5=—¢t hydi’ oY azote— 20
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car boxam di ne NC Separation of the enantioners of
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pr] oduct HPLC ( net hod DPCR E 3.62 nin M8 (ESI POSIM+H]
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49 :)Q):N/N 29% 3.58 (3) 510
o (18h) ESIpos
F
¢ F
[M+H]'
ouy
50 D)i\,NJ{_b 28% 408(6)  |469
(o] \N
78
o — (18h) ESIpos
(M]
51 o </ 529% 2.13 (3) 440
/N
Br =N (18h) ESIpos
[M+H]"




N 41 1080 N H~_NO'338%3. 72 (1)446 1 / \CH3 Br1l
dESI pos [ MtH] + -82 Exanpl eStructureYiel dR [ m n] Mass
(nethod) reaction time NQ  cN 1Q9 N H\_ 859%3. 81

(1)472 N Brl dESI pos [MH + N /N 110Y-N

H-h—F5% 38+ H486B-—aEStHpes—{-MeHl+=—NS—N—J=_H

_ ﬂf- ‘Structureé "Yield R, [min] Mass
ample (method)

(reaction time)

[M+H]"

oy
/

g o
52 o ¢ 31% 1.72 (3) 388
7/ N
NG = |(sn) ESIpos
Ji_b

53 27% 1.94 (3) 397
cl (18h) ESlpos
[M+H]
?N
54 j@):\ 62% 3.91 (1) 428
N
H,C \
cl 7/4\:) (18h) ESIpos
H,C
[M+H]"
?‘N 4
55 0 \N/"_<_\ 47% 2.45 (5) 431
F
Ny N
Br » (18h) DCI (NHs)
[M+H]"
56

o

0]
N’<__\ 25% 1.92 (5) 450
O

B (18h) ESIpos

=,

[M+H]"




1113 59%.36 (1)455 N

~NH\ /

a F3 dESI pos [ M+H] +

NCO. N 4' 112 'N HEN \7398.74(1)488 Brl dDCl (NH4)
[MiH + NC ¢ N 113, 5493. 84(|)%6 H- N\--CH Bri1
dDCl (NH4) [I\/H—|] + -83 Exanpl eSt ct ureYi el dRt
[I’ ] o et hud) reacttot—t —rH-—114N E
2093 38 ?’:[i“i NH F3 dDCl Y'RW) [Mwh&lmml Mass
ample (method)
(reaction time)
?‘N 0
57 6 \N/N{.\ 69% 2.47 (5) 431
o (18h) DCI (NH;)
[M+H]"
58 /@)i\ K_@ 25% 461 (1) 380
(18h) ESIpos
[M+H]'
59 /@Ji\ /\_W |71% 4.56 (1) 410
(18h) ESIpos
[M+H]*
60 /@)\A % 24% 4.95 (1) 372
(18h) ESIpos
[M+H]"
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NO F N/ F 115N o 11%. 54(1)471 ~ H F3 dESI pos
[MFH + NC. N/ 116 N H7098.59(1)420 1 F1 dESI pos
[MiH+ NC N/ N ' " 117 F-Ng 1H 3198.65 (1) 420 \ /
FI dESIpos [MrH + NC N N/ 118~7r: H3298.71 (1)426
FEdRpidas [ MH +

1-{3-(4-Bromophenyl)-1-[4-(2-thienyl)butanoyl]-4,5-dihydro-1H-pyrazol-4-yl} pyrrolidin-2-one

Br

As a suspension in DMF, 13.5 mg (0.10 mmol) of HOBt, 28.8 mg (0.15 mmol) of EDC, 40.4 mg
(0.40 mmol) of 4-methylmorpholine and 17.0 mg (0.10 mmol) of 4-thiophenebutanoic acid are
added to 30.8 mg (0.10 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-
one (Example XII). The mixture is kept at RT for 18 h. Preparation HPLC (Grom-Sil RP18:;
mobile phase acetonitrile-water/0.1% formic acid gradient 30:70 -> 90:10) gives 18.9 mg (41% of

theory) of product.
LC-MS (method 4): R;=2.19 min
LC-MS (ESIpos): m/z= 460 (M-+H)"

The compounds of Examples 62 to 76 are prepared analogously to Example 61.

Ex- Structure Yield R {min] Mass
ample (method) ESIpos
g 0 CH,
62 o \N’N 59% 2.16 (4) 440
Br [M+H]"

QN
63 /bI;/“ - 8% 213(4)  |452
[M+H]"

Br




-84 Exanple 119 4-Tri fl uoronet hyl phenyl
3-(4-bronophenyl ) -4-(2- oxopyrrol idin-|

-yl )-4,5-di hydropyrazol e- - cg,)%boxyl ate F 5 At RT,
004n1 (OBOmmI)of TEAand 4 mg (0.30 mmol) of

el -Fr\r te—are arlrh:rl t a

4" | | 1 1 UIICt :‘yl [JIICIIyI bll T
sqidt i cﬁij ny (0.25 Mo Y'EB‘r Rc[min] | Mass

1- [aﬂlp(e4-br0rmphenyl) 4,5-di hydro-  |(method) |ESIpos
1H pyrazol - 4- yI]pyrrolldln->-one (Exanple Xijl) 1n
diehtertorethane—AHer—2htthe solient s - renpved
under reddcad pressure and the crude product|is

pyrified b C (Gom{Si| RP18 col umm;
nmyle4| e |phase: g aci trac@s oniftaeg | e

grladi ent : This 10| gi ves 65.6 nmg (|53%
of| theqry foduct. HPLC (netjhod 1): R

= 4. 94 BB [ NDRYE iz = 518 ( MeNHa) HMHTR
.12 (m| 2H), 2.27-2.51|(m

2H), 2./98 (ddd, Hdd, 1H), 3.98-4.10 (m

1h—411529(m 1'r.,, 6—tp—de—HH)—F3+1e—2H),
7.151-7.5 2H) o 7.64- 15|/7.74 (mp 4H) ppm Exanpl e
120 is|pr dna OngéHy to Exanple 1109.

EX&8pl @St puet UF e YIENdR I[ m pds%vass DA @ret had3 ( NHI)
ON N 0|12 No\ / c' 76%. B2 (1)479 [ M+NH4]| Br -85
EXxanpl e & +

N|( 2- I or obenzyl ) - 3- ( 4- br ofrophenyl | - 4- ( 2- oS o1i di
n-l1-yl)-4, 5-dihydropyrazole- | - carboxamde 5 A
mixture o O ng (0.16 mmol ) of

1-[3-(4-b nyl9 - 4, 5- di hydro- 1 H pyrazol -|4-yl ] pyrro
li|din- |2- E | e and, 32. 3 0.19 of
2-|chl orfob Fsocyﬂ@ ‘&2/ l%o(gl:hl 043@ hane
Ig stinre RT for 18 h. After concentratl

prlepar agg HPLC (GomSil RP 18; |mobile ph@M&H]

agetoniftrile-water/0.3% forpm c acidf gradient| 10: 90 |->
90:10) 129.1 ng (37%of thepry) of the prodyct. 10
HRPLC (gethod 1) R = 4 85 n M ([ESIpos): ImMfz = 475
C , CDCL3): S =1.80-2.05 (m 24H),
9 (dt, 1H), 3.29 |(dt, 1H),| 3.98

.1H), 4. 64%%?1,7.2?)377@ 04 |(,de, 1H),

-7.29 (m
[M+H]"
38% 2.23 (4) 476
[M+H]"
CH,
34% 1.82 (4) 416

[M+H]*




(m 2H),

122
3-(4-FIuorophenyl)-4-(2-oxopyr[%bidin-1-y|)-N—(2-pheny
l ethyl)-4,5-di hydro-1 Hpyrazole-l - carboxanide -86 A

S
1-
0
d

(2

7.52 (d,

2H),

AV

7.59 (d, 2H) ppm 15 Exanple

EX (4

raond

£
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| Strhicty

GG Ilg (G 24 LILLLAYJ
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83- 2.
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,  prepar
itrile wg
2H8)4pi ve
C (et hod
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15 ' H NMR (200 MHz, CDC13): 6 = 0.91 (t, 3H),
1.20-1.46 (m 6H), 1.51-1.68 (m 2H), 1.73-2.08 (m
2H), 2.37 (me, 2H), 2.90 (ddd, 3§), 3.22-3.39 (m 3H),
3.91-4.06 (m 2H), 5.93-6.09 (m 2H), 7.02-7.15 (m

27766 IO tm—2H—ppm f Exanphes
12 xt 0 ﬁty}c are prepared ana %@llgusl ﬁ:ﬁ“‘%mﬂ"&fsizz.

- $8mple anpl eSt ruct ur eYi el dRr| [ m n] VagmethaBy hcqt)shﬁ,lg\l 126\
~IN H55%4. 63(1) 458 Br DCl (NH3) - [I\/HNH4]+ cN|O 127N

HB35944 Ro/1\AEQ P FOESHpes rl\lu.l_l'l_l_ ON-N-O 128- N

DJ /70T. rpw ] - J \<I— HU
H309%. 85@492 _ DO (NH3) Br Gi [MrNH4]+ 9N N O
%

129N Hp4 409 Br FESIpos F F|[MH + N|N O CH
76 S N 30% 2.16 (4) 519
N
Br o] -
e [M+H]
H,C
Example 77

N-(3-Chloro-4-difluoromethoxyphenyl)-3-(4-bromophenyl)-4-(2-oxopyrrolidin-1-yl)-4,5-
dihydropyrazole-1-carboxamide

F H

Iz

Cl
Br

3060 mg (13.95 mmol) of 2-chloro-1-difluoromethoxyphenyl 4-isocyanate are added to a solution
of 4300 mg (13.95 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one
(Example XII) in 140 ml of dichloromethane. The mixture is stirred at RT for 1 h. After
concentration, the mixture is stirred with diethyl ether and filtered, and the residue that remains is
washed with diethyl ether. The resulting: solid is purified by silica gel chromatography (mobile
phase dichloromethane/methanol gradient 95:5). The residue is then triturated with diethy] ether
and filtered off and washed with diethyl ether. This gives 6500 mg (88% of theory) of product.

HPLC (method 1): R, =4.94 min

MS (ESIpos): m/z = 527 (M+H)"



o 130, 509%3.20 (3)487 F-N H -\-a ) ESIpos Br [ MtH] +
-89 Exanpl eStructureYiel dRt [ m n] Mass (et hod) cN
13IN H -\-~ ci 5498. 47 (3)485 BrF7§I pos [MtH + 0
132NNAN 449%3. 41 (3)491 H BrESl p H + 9N N O

L33 @?ﬁsgﬁgﬁwé&)ﬁzg TEs ’i"B§ (L'V*z*ﬁﬂ 5 12334 Bh), 2.48-2.54 (m, 1H),

2.72-2.80 (m, 1H), 3.95-4.10 (m, 2H), 5.98 (dd, 1H), 7.19 (dd, 1H), 7.33 (d, 1H), 7.68-7.82 (m,
5H), 7.99 (s, 1H) , 9.42 (s, 1H) ppm.

Example 78

N-(3-chloro-4-difluoromethoxyphenyl)-3-(4-bromophenyl)-4-(2-oxopyrrolidin-1-y1)-4,5-
dihydropyrazole-1-carboxamide

H
o F

o) /N 0]
—
N
N H
Cl
Br

Separation of the enantiomers of Example 77 according to method 8§ gives the title compound as

enantiomer A (97.9% ee).
HPLC (method 9): R, = 5.35 min.

Example 79

N-(3-chloro-4-difluoromethoxyphenyl)-3-(4-bromophenyl)-4-(2-oxopyrrolidin-1-y1)-4,5-

dihydropyrazole-1-carboxamide

Irz

Cl
Br

Separation of the enantiomers of Example 77 according to method 8 gives the title compound as

enantiomer B (97.9% ee).

HPLC (method 9): R, = 7.56 min.
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CH3ESI pos [MtH + IjIr N O N H\\ H 1353 40%. 14(3) 391
--C 0 ESIpos F CH3 [ M+H] + - 90 Exanpl eStructureYi el dRt

[mn] Mass (nmethod) 9N N 136N, H--' ~

cHa39%2.10(3) 405 0 ESIpos F CH [M+H + cN 137N--\_ CH

379 )419 0 3 - CH3 F CH3ESI pos [ M+tH] + Exanpl e
3 i b

N- Cyano- 3- (4-f 1l uor ophenyl ) -4-(2-oxopyrrolidin-1-yl)-N
( 2V-PyChloiort-@ifluomtnieyHoxy)ghenyl]-3-(4-chlorophenyl)-4-(2-oxo-1,3-0xazolidin-3-yl)-4,5-

i S ORY AN Lababogam dine 5

F

Jesatost

A solution of 45 mg (0.17 mmol) of 3-[3-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-4-yl]-1,3-
oxazolidin-2-one in 2 ml of dichloromethane is added to 45 mg (0.20 mmol) of 2-chloro-1-
difluoromethoxyphenyl 4-isocyanate. The mixture is stirred at RT for 18 h. After concentration,
the mixture is stirred with DMSO and methanol and filtered, and the residue that remains is

washed twice with diethyl ether. This gives 48 mg (58% of theory) of product.
HPLC (method 1): R, =4.97 min
MS (ESIpos): m/z = 485 (M+H)"

'"H-NMR (300 MHz, CDCL,): 8 = 3.13 (ddd, 1H), 3.52 (ddd, 1H), 4.08-4.38 (m, 4H), 5.88 (dd, 1H),
6.48 (dd, 1H), 7.17-7.49 (m, 4H), 7.72-7.83 (m, 3H), 8.01 (s, 1H) ppm.

Example 81

N-[3-Chloro-4-(difluoromethoxy)phenyl]-3-(4-chlorophenyl)-4-(2-oxo-1,3-o0xazolidin-3-y1)-4,5-
dihydro-1H-pyrazole-1-carboxamide

O/\\ F H

Cl
Cl

Separation of the enantiomers of Example 80 according to method 10 gives the title compound as

enantiomer A (>99% ee).
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Separation of the enantioners of Exanple 102 according
to nethod 19 gives the title conpound as enantioner 2
(99.3% ee). HPLC (nethod 19): Rg3— 21.97 mn. (second

fraction) Exanple 139 10

NZ§M3$&Q%%&§-;:E?R?Fhenyl) 4-(2-oxopyrrolidin-1-yl)-N

di hydr opyrazol e-| - car boxam di ne -91 Separation of the
enbampa® s of Exanple 117 according to nethod 20
gives the title conpound as enantioner 2 (10096ee)

Ay ﬁ’pf&@e B it Rbomethoxyyphchy 3 chrorcbRens B2 ok 3L Xeolidine-3-y1)4.5-

3- @mwmmlmmpﬁhﬂﬂykmb&bhﬁk(z chl orophenyl ) et hyl ] - N-cyano
-4-(2-oxopyrrolidin-1-yl)-4,5-di hydro- 1 H pyrazol e-
-carboximdamde C C 0.1 g (0.245 mmol ) of phenyl

3- (4-chl or ophenyl 3N cyano- 4- ( 2- oxopyrrolidin-1-yl)-4,
5-di hydro- 10 @ _H razol e-1 gcarboxim d atlé and 0.076
g (0.49 mml) o 2 or oghenyl ) e hyla € are

di ssolved in 3 of -tth and refl ux
overni ght. Afte Nt O T T ure, the

same vol unme of 4&ate( is addedM o the reaction m xture,
wher eupon t he \odu«t crystallizes as solid. The
product is fil e e of f with suction and washed

repeatedly vlth diethyl ether. Drying under high
vacuun1gives O 082 g (71% of theory) of the product.

15843 gatccmﬁ_b dtm]@%z ((g%axm)_lf 88 Bﬁ;‘gél%tf ngeg'n l@ogg\)fs El{;‘gtl%le compound as
| Rnantibm3PB (96.8% E), 2. 21 (m 2H), 2.75 (m 1H), 3.02
(t, 2H), 3.25 (m | , 64 (m 2H), 4.24 (m 2H),

6A$ﬁé9r@@oeaﬁ9m4%§néé“ iy o5 Exampie 141

3- (4- Chl or ophenyl ) - N—cyano 4- (2 oxopyrrolidin-
ﬂb@gﬁﬂi__(z thienyl)ethyl] 4,5-di hydro-1 H pyrazol e-
-carbOX|n1dan1de d 5 0.1 g (0. 245 nnDI) of phenyl
| or i din -4,

5. d?%&@f’%“o ‘fﬂfi %@ 133#6558 Bedba g )é>4’5-dlhydr°-1H-
(qwﬁedﬁnma%oﬂﬁmac(Z-thlenyl)ethanan1ne are di ssol ved

in 3 mM of ethanol and heated at reflux overnight.
After cooling to_roomtenperature, the sanme volune of
wat er i s adde he reaction m xture, mhereupon t he

product cryst@llizgs as a solid. The pro is
filtered off W edly Wi th

di et hyl ether. |ves

0.081 g (75% of

Br

A solution of 79.4 mg (0.24 mmol) of 1-[3-(4-bromophenyl)-4,S-dihydro-lH-pyrazo]-4-yl]azepan;
2-one (Example XXI) in 2.0 ml of dichloromethane is added to 62.2 mg (0.28 mmol) of 2-chloro-
1-difluoromethoxyphenyl-4-isocyanate. The mixture is stirred at RT for 18 h. After concentration,
the residue is stirred with 1 ml of warm DMSO and 0.4 ml of warm methanol and filtered off with
suction through a silica gel cartridge, and the residue that remains is washed with diethyl ether.

This gives 119.5 mg (91% of theory) of product.



LC-MS (nethod 13):
441 (MtH) +
1H), 1.92 (m 1H),

(t,

0 g gtk r, 0595 o

2H),

R = 2.43
2.19 (m 2
3.28 (m 1H), 3.61
2H),
‘[’ns 10 (

m n.

H) 5

(m
7.35 (dd,
t,

VS (ES|
“H- NVR (300 Mz, DVBO d6):
276 (m 1H),
"S5, 4.20 (m 2H).
1H),

pos) :

m z

S=1.78 (m
3.10

7.59 15
1H). Exanpl e 142
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sane of water

is added to the reaction m xture,

wher eupon the product crystallizes as a solid. The

pr oduct
repeatedly wth dlethyl

is filtered off with su

et her.

ion and washed
y|ng under hlgh

LG EREPI

449 (M+H)

1H),

(t

‘ﬁﬁd“fﬁ’l 22 o1
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3.3 (m 3H), 4.22 (n
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.
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(m 3H),
3.31 (m

(dd, 1H),

1.87 (m 3H), 2.23 (

1H), 3.88 (m 1H),
7.53 (d, 1H), 7.56

-96 Exanple 147 N—

m 2H),

4.20 (m 2H),
7.79 (d, 2H).

(de2H)

6. 02

2.76 (m 1H),
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{
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(GO dV]
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15

15 0.1 g (0.245 mmol ) of phenyl

3-(4-chl orophenyl ) - N-cyano- 4- ( 2- oxopyrrol i din-1-yl) -4,
5-di hydro- 1H pyrazol e-1- carbOX|g1doate and 0.042 g
(0.49 nnDI) of n- pentylanlne are dlssolved in 3 m of
et aIIUI f—heated—at—refw—pyver A "I“' Afte" o+ g
t F‘%‘Bme Sﬂﬂ‘éﬁ“ﬁet ure, the sol vVl S 7 o iRy g undéflass
reduced pressure and the prodlct is purjdefiddpy
prlepar atilve HPLC. This gives }.eQ&ﬁmgin(eB?% of " t Heory)
off the product. 20 LC-MS (nmethod 14): R, = 2.4 nin. M5
( BS—posi—mz—=401+—(M-H+— —Mz—DMEO--d 6 )

HUO} T \J L \ LA A LN Il T
S|= o.88 H, 130(m 4H), 1.57 (my 2H), 1.[77 (m

1H), 1.89 22 (n1 H, 2.76 (m 1H), [3.25
( 592H), 6. Qslls((dﬂ lH)m
7.77 (d , [7.95 (t, 1H). Bxanpl e

(me71H), |3.
F F

7.157 (d,
150

rophenyl) N-cyano- N- é1ohepty|-4-(2-ox5§§ﬁ¥gﬁ
|')-4,5-di hydro-1 H pyrazol e-|

haon~l

3-/(4- Chl g
lildi n-1-y

car boxi m
3-{(4-chl g

5-leHi

danide C 5 0.1 g (0} 245 mmol )
rophenyl) N-cyano- 4- [ 2- oxopyrr

r-orln VI m Hngf e

of pheny
ol i di n- 1-

IIM+NH,]"
yl ) -4,

anrl 00

In rh-r
_y O

= = |

LI ny ra—rnlr\ |
_ylu A\

u

(0.49 mmol ) of heptylam ne are dissolved in 3 ni of
refl ux overnight.

et hanol

and heat ed at

t CExamsple 9&Nper at ure,

t he sane

added to the reaction m xture,

vol ume of

After cooling

wat er i

S

wher eupon the product

i 1 Soper T Sueked s bRt o b G oongr B -+

Dr dihydigopytad6le-1 Rdbxanadiiem 10 gives 0.09 g (85% of
theory) of the product. LC-MS (nethod 14): R = 2.55

mn. M5 (ESI pos mz = 427 (MrH)+ ' H- NMR (300 MHz,
DVMSO-d6): S = 31. 66 (MNCL1H), 1.89 (m . 3H), 2.26
(m 2H), 2.77 25m 1H), 4.87f(m 1H),

4.20 (m 2H), SeNH) , //7. 49 1H) Y-#F56 (d,

2H), 7.79 (d, 2H) | _ExHmpie 15/

3- (4- Chl or ophen Thi%) et hyl ] - 4- (2
-oxopyrrolidin-
pyrazol e-| -carb
of
phenyl - 3- (4-Bhl or ophenyl ) - N-cyano- 4- (2- oxopyrrolidin-1
-yl )-4,5-di hydro- 1H pyrazol e-1-carboxi m doate and

oygfﬁ?%PgP ngQHD(%?i DS§EQ¥LnerCﬁ%yﬁéﬁ%gﬁbfqgwwpwnﬂmup-wy45-

hecﬁh}&iﬂop@fazéle-fl lptenybiviedatd gEdamphf D@IH)Cﬁ@ 00 i (5:66 ARdl) of 4-difluoro-

rature, the vol u ter dded to the )
¢ GRS kPP en S ar B ited BBt B 9, Alcoipe. th reulin

aSpr&lﬁaEakd i@ filtdhee oﬂﬁ@ﬂﬂ@&@rﬁanﬁi@dsﬁefd&dlﬂpzf flttl‘éﬂd‘iéihﬁ Eﬂ%&ﬂ @He material is pre-
and washed repeat ed W th

O Py ARG d8rog 5 RP CYhmmomotisaniy) grerp At formic acid-

pr&%ﬁﬁ‘nle gradient: 90:10 -> 10:90). The product fractions are combined and subjected to fine

-4, 5-di hydr o-
damde -99 C 0.1 g (0.245 mmol)

purification by another preparative HPLC (Grom-Sil RP18 column; mobile phase: water-

acetonitrile gradient: 90:10 -> 10:90). This gives 19 mg (11% of theory) of the desired product.
HPLC (method 1): R;=4.61 min

MS [DCI (NH3)]: m/z = 517 (M+H)*
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15

20

LC-M5 (nethod 14): R = 2.18 mn. M5 (ESI pos): mz =
419 (MkH) + 10 ' H NVR (300 Mz, DMBO-do): b = 1.20 (t,
3H), 1.75 (m 1H), 1.91 (m 1H)_ 2.22 (m 2H), 2.56
(d, 2K, 271 (m 31, 3.20 (m ) 3.54 (m 2H),

4@&1\&@&@%&%?&3) zfs?z% ?ﬁ) (z%u-zzs'?)(fn Zﬂq 94 ?cﬂfd 1H), 3.40 (ddd,

3-1{8,-438 @d olm)amyj oddNE)yam:o(d@ (1, 9599ympl7ndl(mﬁ? yil.44- (Nzn) 7.53-7.72
[i (%&Fﬂggym , 5-di hydro-1 H 15 pyrazol e-

r a 0 1 g (0.245 mol) of phenyl
3-(4-chl or ophenyl ) N- cyano- 4- ( 2- oxopyrrol idin-1-yl)-4,
S5mkahlpiree- 1H pyrazol e-I-carboxi m doate and 0.062 g
(0.49 mmol ) of 2-(3-thienyl)ethanam ne are di ssol ved

[ m 0 heat e refl ux overn

ATW '@Wéﬁ%f‘ﬁ& CWYBin&t%ﬂ?}?Pgﬂla HeD- %’ﬁ%vléf‘aﬁléthzb%\ﬁoqlwpyrazole-l-
ofcatbata@fidihé added to the reaction m xture, whereupon

the product crystallizes as a solid. -100 The product

is filtered off with suction and washed repeatedly

w th diethyl Dryi ngilcunder  hi gh vacuum gi ves

0.069 g (64% ory) of t\,t}e product. LC-Ms (nethod

13): R = 2.44 . ESI//pos): mz = 441 (MtH) + 5

"H NVMR (300 50 d6l)l. :1.77(m 1H), 1.89 (m

1H), 2.23 (m 6/ (m N 3.1 2H), 3.27
4. 22H (dd, 1H),
| H, 7.58 H, 7.76 (d,

(m I H, 3.6
6.95 (m 2H),
2H), 8.06 (t, /¥y Exan'ple 153 3
- (4- Chl or opHenyl ) - N-cyano-4- (2-oxopyrrolidin-1-yl)-N|
2-(3 -thienyl)ethyl] -4, 5-di hydro 1 H 10 pyrazol e- 1
- car boxi m d de of the enantioners
SRSt By MedDH e 6 4 EET RPN B SR domElidin Ly,
e diyiopyrRiole2] - F}%ﬂﬁhrﬁl%ﬁt@e)(Exa'ﬁ'@fc k}tﬁt)h%dl%ﬁ i .30 &bol) of (-
Emcond ra(:tlon%l l e 15
3PF?IW YOrBBR &hy M okethgnoh é. mat(eén@d@@ pgﬂur(éprl B fier ppolingg. the solvent is
( ge‘rﬁmz@dﬂh’r{dﬂﬁ@ﬂ){dlt)iﬂg“prgb Oﬁiamg&ﬁ’reh i P}ﬁﬁ Qizcﬁ(l:tﬁyl Jc%h@r This gjves 61 mg (95% of
ar boxi m dam de ﬂ
Slkeﬂwéﬂf%?éeﬁﬁﬁvp‘}ucl\l- cyano- 4 (2 oxopyrrol i di n- I-yI) 4,
5-di hydro- 1H pyrazol e- 1- carboxi m doate and 0. 066 g
(@;}4@; (FeBbd 19R, 32 p66RY! propan-1-am ne are dissol ved
3 m of ethanol and heated at reflux overnight.
After cooling to room.tenperature, the same volume of

wWHESTRes)a Btfet 4D MHD 1 eact i on mi xture, wher eupon the

product crystallizes as a solid.
'H-NMR (300 MHz, CDClLy): 8 = 1.79-2.11 (m, 2H), 2.22-2.49 (m, 2H), 2.85 (ddd, 1H), 2.93-3.02

(m, 2H), 3.32 (ddd, 1H), 3.85 (q, 2H), 4.15 (dd, 1H), 4.40 (dd, 1H), 6.13 (dd, 1H), 6.39 (¢, 1H),
7.06-7.15 (m, 2H), 7.25-7.39 (m, SH) 7.63-7.70 (m, 2H) ppm.

Example 100

N-Cyano-3-(4-fluorophenyl)-4-(2-oxopyrrolidin-1-y1)-N-(2-phenylethyl)-4,5-dihydropyrazole-1-

carboxamidine
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5 The product is filtered off with suction and washed
repeatedly with diethyl ether. Drying under high
vacuum gi ves 0.094 g (85% of th%)ry) of the product.

LC-M5 (nethod 13): R = 2.59 mn. M5 (ESI pos): mz =
449 (M+H) + 1H (300 MHz, CDC13): S =1.90 (m 2H),

2.02 (t, 2H), 2. (m 2|—|)NC2 74 (t, 2H), 2.87 (m 10
1H), 3.34 (m NH) 3459 (m QH) 4.16 (dd, 1H), 4.40
(dd, 1H), 6.15 d, i B0 (t, 1H), 7.22 (m 5H),
7.41 (d, 2H), 464 (4, ; anpl e 155

3-(4- Chl or ophe ‘ no 4 N\OXO0p idin- |
-yI)-N-(2-pheyI) 4, 5- difhydne azol e-
)5 d 0.1 g (0.245Nmdf) of phenyl
Py N cyano- 4- (2- oxopyrrolidin-1-yl)-4,

1- car boxi m da
3- (4-chl oroph
5- di hydr o- 1f+ pyrazol e-| - car boxi mi doate and 0. 059 ¢
(O 49 mml) of 2-phenyl et hanarri ne are dissolved in 3
and heat.ed fl ux overn Af t
COSPHED oA BBaF St OF ARsORRIo TR 60 Rty compound s
| snaddedr AL Ied)eact i on m xt ure, whereupon the
product crystallizes as a solid. 20 The product is
d of f th ction and washed repeatedly with
}gﬁ%meg‘("ﬁé?% y?ﬁﬁ“’bnder hi gh vacuum gi ves 0.080 g
(75% of theory) of the product. LC-M (nethod 14): R
= Examplenon. M5 (ESI pos): mz = 435 (MtH) + -102 ' H- NWVR
(300 MHz, DMSO-d6): S = 1.76 (m 1H) 1.89 (m 1H),

2, #}? %y%\o&[&%m & i 1)&@%%0%1&1-91 -361 &52 P%MeMA Sg%)giropyrazole 1-

( rearbokdmidife 58 (m 2H), 7.76 (d, 2H), 8.03 (t, 1H).
Exanpl e 156 5

3- (4- Cnl orophenyl ) - N-cyano- 4- (2- oxopyrrolidin-1-yl)-N
{[3-(trifluorofethyl)cycl (Nﬁbxyl]rrethyl}- 4, 5-di hydro-1
H pyrazol e-| - mmdamdg Cl ONCNNNHTI '

CF30.1g (0. of /
,5‘1 cyano 4-(2-oxopyrrolidin-1

phenyl - 3- (4-ch

-yl)-4,5-di hyd N azol & arb doat e and
0.053 g (0.29 H
1-[3-(trifluor yl)cycl ohexyl] 10 anam ne are
di ssolved in of ethanol and heated at reflux

overnight. After cooling to room

Separation of the enantiomers of Example 99 according to method 12 gives the title compound as

enantiomer B (99.5% ee).

HPLC (method 12): R, = 10.46 min,

Example 102

N'-Cyano-3-(4-fluorophenyl)-4-(2-oxopyrrolidin-1-y1)-N-(2-pyridin-2-ylethy1)-4,5-

dihydropyrazole-1-carboxamidine
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tenperature, the solvent is renoved under reduced
pressure and the product is purified by preparative
HPLC. This gives 0.103 g (85% of theory) of the
product. LC-Ms (nethod 14): R, 2 7 mn. M5 (ESI

pos): mz = 495 (M+H) + 15 H-NI\/R(SOOI\/HZ DVSO-d6) : 8
=0.90 (m 2H/ 1323 (m ZNG.) 1.49 (m 1H), 1.77 (m
6H), 2.25 (m\3Hy\_ 2.76 (leH) 3.27 (m 3H), 4.20
(m 2H), 6.02 ( Y (d, 2H), 7.77 (d, 2H),
8.08 (t, 1 I—I)O

yrrolidin-1-yl

Qno- NN-3=\pet hyIFBunyl ) - 4- ( 2- oxop
{ ydro- I' H ragpl e- |

- car boxi m dam @ 03 C 0.1 g (0.24 ) of phenyl

3- (4-chl or ophefy N-cyano 4- (2-oxopyrrolidin-1-yl)-4,

5-di hydro- 1+ pyrazol e-1| - car boxi mi doate and 0. 042 g

(0.49 mmol ) of 3-nethyl butan-1-am ne are dissolved in

o doriReFs B fimé BioRRelioe 3 Rleraten b et oignipticin 114
urtﬂl@rdrd’pﬁﬂmled-pbélﬁﬁﬁluﬁ& admple EXRIMdatelt 25 Sndd .20 in@ebIPWf (2-pyridin-2-

prﬁ%o g)aab’:m\(/‘}glﬂgf} mll_e;r%srm%é%/ ﬁ%&:d 1%8&1‘ rﬁ%x_ 8% of te?%g(;‘l,gg, the solvent is
( EShovashd tl'lﬁrésuﬂm@q&ecﬁﬂi'ﬁﬂé)lé' takédhr M\/B (896r ME% 1 dPGhd 05 ml of ethanol.

F%lllcalgeiggromtogwphyl@obllg r{}ggse }_c?ﬁhl(gmeth@n)p@laleqh40|lp.|)glves q‘3 mg (31% of

tgé)r)()fﬁlfthyd):sueagﬁ)au&tm 2H), 4.19 (m 2H), 6.01 (dd,
7.56 H, 7.77 (d, 2H) 7.92 (t, 1H).

{Eﬁ@éﬂ%@gdé%nﬁ@@nM (3-thi enyI ) but anoyl ] - 4, 5-di hy

dro-1 H pyrazol -4-yl }pyrrolidin-2-one 0 C 15 0.1 g
( OMS (Es1pawplny/z f 420 (M+H)*

1-[3- (4 chl orophenyl) 4 5 di hydro IH-pyrazoI 4-yl ] pyrr
ol,i di n-

4- HIYMR; (éQR/WsU%ﬁb & awsuz 15(%92}1()02 @3734%%@)& 85 (ddd, 1H), 2.93-3.00
di (metzﬁylsagn (G@cpyllﬂ)dj §b§(q, 2, 1441% @, (1@1)75’@0 {H&Dl%)é@fw (dd, 1H), 6.39 (¢, 1H),

di net h Iamn M et hyl car bodi
hy7e96olziﬁ & 2HS,7- (gn 41(1 7.6378 7tro| 2H) afpm.
1- hydroxy- I H benzot riazole hydrate and 0.16 m (1.138
MEe koRpounfid SLHERYIMAIRE 118 1o A Eard Hefaa[rapan'aﬁﬁgusm to ﬁf(ample 98.

anhydrous tetrahydrofuran overni ght e salts are
filtered off the solvent is 20 then rempved under

r e Butmple pPwaeiire and the resj¥ied t hat r|/@vhnisd | d Mass
purified|by preparative HPLC This gi vx@eﬁmg) g |(65%
off theory) of the product. -],lecdo{;-ﬁl}@( thod 1 R,
=12.50 min. M (ESI pos): nfz = 4 (MEH) + " H- NIMR
300 MHz| DMBQ-dG): S =1 91 (m ’2|—h 2 18 (m 2H) .

(
2166 (m »—QPS% m 2H), 5.94

CHs
103 DI\ ’Q’ 67% 458 (1) 515

o 34 DCI (NH,)
[M+H]

I
~—




(t, 1H, 6.99 (dd, 1H), 7.17 (dd, 1H), 7.46 (dd, 1H
7.56 (d, 2H), 7.63 (d, 2H). 5 Exanple 159
1-[3-(4-Ch|orophenyl)-l-(4-cyc|g?exylbutanoyl)-4,5-dih
ydro-1 H pyrazol -4-yl]pyrrolidifi2-one d 0.1 g (0.379

i hYigldo- | H py[Radmind 4- yMasy
9 mmol ) of (method)

I'WadtidnQige nol ) Of
.45 g (0.758 mmol) ¢

rbodi i m de

—h

dr ochl ¢ . (0.379 mol ) of
1-{hydr oxy-| tri/azole hydrate and |0.16 m (|1.138
mypeg of |tricet h .La?‘n ,@ gabgred in [3gigpf (451

anhydroug t hyﬁrofmr.- overni ght. The salts gre
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Example 119

4-Trifluoromethylphenyl 3-(4-bromophenyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydropyrazole-1-

carboxylate

Br

At RT, 0.04 ml (0.30 mmol) of TEA and 67.4 mg (0.30 mmol) of 4-trifluvoromethylphenyl
chloroformate are added to a solution of 77 mg (0.25 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-
1H-pyrazol-4-yl]pyrrolidin-2-one (Example XII) in dichloromethane. After 2 h, the solvent is
removed under reduced pressure and the crude product is purified by preparative HPLC (Grom-Sil
RP18 column; mobile phase: water/0.3% formic acid-acetonitrile gradient: 70:30 -> 10:90). This
gives 65.6 mg (53% of theory) of the desired product.

HPLC (method 1): R, = 4.94 min
MS [DCI (NH;)]: m/z = 513 (M+NH,)"

'H-NMR (300 MHz, CDCL,): 8 = 1.83-2.12 (m, 2H), 2.27-2.51 (m, 2H), 2.98 (ddd, 1H), 3.35 (ddd,
1H), 3.98-4.10 (m, 1H), 4.15-4.29 (m, 1H), 6.15 (dd, 1H), 7.37 (d, 2H), 7.51-7.59 (m, 2H), 7.64-
7.74 (m, 4H) ppm.

Example 120 is prepared analogously to Example 119.

Example | Structure Yield R; [min] Mass DCI
(method) (NH;)

o]
120 °© = o—-@‘c' 76% 4,82 (1) 479

[M+NH,]"
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H, C -109 Exanpl eStructurem zRt LC- M5 net hod [ MtH] +[ m n]
~4802.4313 N NNCN 172N-</ N H\ / C QZN 5032.6913 N
N-CNCl 173N N H C G ~4532.5313 N -CN 174N</ F N
/ H\ Cl 5372.4213 175% CN e i "~ CH 3 Cl 4812.1713

CYExalee 121

N-(2-Chlorobenzyl)-3-(4-bromophenyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydropyrazole-1-

carboxamide

Br

A mixture of 50 mg (0.16 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-
2-one (Example XII) and 32.3 mg (0.19 mmol) of 2-chlorobenzyl isocyanate in 2 mi of
dichloromethane is stirred at RT for 18 h. After concentration, preparative HPLC (Grom-Sil RP18;
mobile phase acetonitrile-water/0.3% formic acid gradient 10:90 -> 90:10) 29.1 mg (37% of
theory) of the product.

HPLC (method 1): R; = 4.85 min
MS (ESIpos): m/z = 475 (M+H)"

'H-NMR (400 MHz, CDCL): & = 1.80-2.05 (m, 2H), 2.36 (m, 2H), 2.89 (dt, 1H), 3.29 (dt, 1H),
3.98 (dd, 1H), 4.04 (dd, 1H), 4.62 (d, 2H), 6.04 (dd, 1H), 6.52 (t, 1H), 7.22-7.29 (m, 2H), 7.36-7.48
(m, 2H), 7.52 (d, 2H), 7.59 (d, 2H) ppm.

Example 122

3-(4-Fluoropheny1)-4-(2-oxopyrrolidin-1-y1)-N-(2-phenylethyl)-4,5-dihydro-1H-pyrazole-1-

carboxamide
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N 176-CN -CHI N OH Na\ / C ~4802.4413 N N-CN
177NN-/ NO, // H\ C ~4512.1513 NCN 178, NN OH dC
~ -110 Exanpl eStructuren zR, LC- Mo net hod [ MtH] +[ mi n]
~4632.313 179N NNCN CH O ~4561.9713 180N J~-CN |~

N HsSthtion of 60 mg (0.24 mmol) of 1-[3-(4-fluorophenyl)-4,5-dihydro-1H-pyrazol-4-yl}pyrrolidin-
2-one (Example XII) in 2 ml of dichloromethane is added to 43 mg (0.29 mmol) of
(2-isocyanatoethyl)benzene, and the mixture is stirred at RT for 18 h. After concentration,
preparative HPLC (Grom-Sil RP18; mobile phase acetonitrile water/0.3% formic acid gradient
10:90 -> 90:10) gives 42 mg (44% of theory) of the product.

HPLC (method 1): R, = 4.48 min
MS (ESIpos): m/z = 395 (M+H)"

'"H-NMR (300 MHz, CDCly): § = 1.78-2.08 (m, 2H), 2.34 (m,, 2H), 2.83-2.95 (m, 3H), 3.28 (ddd,
1H), 3.60 (m, 2H), 3.914.06 (m, 2H), 6.02 (dd, 1H), 6.09 (t, 1H), 7.04-7.12 (m, 2H), 7.21-7.28
(m, 3H), 7.30-7.35 (m, 2H), 7.63-7.72 (m, 2H) ppm.

Example 123

3-(4-Fluorophenyl)-4-(2-oxopyrrolidin-1-y1)-N-(2-phenylethyl)-4,5-dihydro-1H-pyrazole-1-

carboxamide

Separation of the enantiomers of Example 122 according to method 12 gives the title compound as

enantiomer A (99.6% ee).

HPLC (method 12): R;=6.51 min,

Example 124

3-(4-Fluorophenyl)-4~(2-oxopyrrolidin-1-y1)-N-(2-phenylethyl)-4,5-dihydro-1H-pyrazole-1-

carboxamide
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CH3 ~04421.8413 NN NCNO 181~ NN-\ N, C

4652. 314 182N-CN O-CH3 N~ NH 1 C Qo4 692. 4313

183i-cNCl N-( NHC C 41%%._0613 " N 184N-CN
8

N-(. NHO C ~/ Ct04112.1813 SN N-CN N~

Separation of the enantiomers of Example 122 according to method 12 gives the title compound as

enantiomer B (99.5% ee).
HPLC (method 12): R, = 12.30 min.

Example 125

3-(4-Fluorophenyl)-N-hexyl-4-(2-oxopyrrolidin-1-y1)4,5-dihydro-1H-pyrazole-1-carboxamide

. CH,

A solution of 50 mg (0.20 mmol) of 1-[3-(4-fluorophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-
2-one (Example XIII) in 2 ml of dichloromethane is added to 31 mg (0.24 mmol) of hexyl
isocyanate, and the mixture is stirred at RT for 18 h. After concentration, preparative HPLC
(Grom-Sil RP18; mobile phase acetonitrile-water/0.3% formic acid gradient 10:90 -> 90:10) gives
31 mg (39% of theory) of the product.

HPLC (method 3): R, =2.55 min
MS (ESIpos): m/z = 375 (M+H)"

'H-NMR (200 MHz, CDCLy): = 0.91 (t, 3H), 1.20-1.46 (m, 6H), 1.51-1.68 (m, 2H), 1.73-2.08 (m,
2H), 2.37 (m,, 2H), 2.90 (ddd, 1H), 3.22-3.39 (m, 3H), 3.91-4.06 (m, 2H), 5.93-6.09 (m, 2H),
7.02-7.15 (m, 2H), 7.66-7.78 (m, 2H) ppm.

The compounds of Examples 126 to 137 are prepared analogously to Example 122.
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Example 138

N'-Cyano-3-(4-fluorophenyl)-4-(2-oxopyrrolidin-1-y1)-N-(2-pyridin-2-ylethyl)-4,5-

dihydropyrazole-1-carboxamidine

I

Separation of the enantiomers of Example 102 according to method 19 gives the title compound as

enantiomer 2 (99.3% ee).

HPLC (method 19): R;=21.97 min. (second fraction)

Example 139

10 N-Cyano-3-(4-fluorophenyl)-4-(2-oxopyrrolidin-1-yl)-N-(2-pyridin-3-ylethyl)-4,5-

dihydropyrazole-1-carboxamidine



H Cl 4592.4213 N N-CN C 196N-</ F NHC
c04372.2213 N NNCN 197N-<i cH3 N Cl 4372.1314 N N-CN
0-CH3 198N ~NH 1 C C 4232.2214 f N

Separation of the enantiomers of Example 117 according to method 20 gives the title compound as

enantiomer 2 (100% ee).

HPLC (method 20): R, =21.23 min. (second fraction)

Example 140

3-(4-Chlorophenyl)-N-[2-(2-chlorophenyl)ethyl]-NV-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-

1H-pyrazole-1-carboximidamide

g
N N—CN
N—(
~./
N N
H

Cl cl

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.076 g (0.49 mmol) of 2-(2-chlorophenyl)ethylamine are
dissolved in 3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the
same volume of water is added to the reaction mixture, whereupon the product crystallizes as a
solid. The product is filtered off with suction and washed repeatedly with diethyl ether. Drying
under high vacuum gives 0.082 g (71% of theory) of the product.

LC-MS (method 13): R, = 2.6 min.
MS (ESI pos): m/z = 469 (M+H)"

'"H-NMR (300 MHz, DMSO-d): 8 = 1.81 (m, 1H), 1.89 (m, 1H), 2.21 (m, 2H), 2.75 (m, 1H), 3.02
(t, 2H), 3.25 (m, 1H), 3.64 (m, 2H), 4.24 (m, 2H), 6.03 (dd, 1H), 7.29 (m, 2H), 7.41 (m, 2H), 7.59
(d, 2H), 7.80 (d, 2H), 8.09 (t, 1H).
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CIExample 141

3-(4-Chlorophenyl)-N-cyano-4-(2-oxopyxrolidin-l-yl)-N-[2-(2-thienyl)ethy]]-4,5-dihydro-lH-

pyrazole-1-carboximidamide

Ci

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.062 g (0.49 mmol) of 2-(2-thienyl)ethanamine are dissolved
in 3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the same
volume of water is added to the reaction mixture, whereupon the product crystallizes as a solid.

The product is filtered off with suction and washed repeatedly with diethyl ether. Drying under

high vacuum gives 0.081 g (75% of theory) of the product.
LC-MS (method 13): R, =2.43 min.

MS (ESI pos): m/z = 441 (M+H)"

"H-NMR (300 MHz, DMSO-de): § = 1.78 (m, 1H), 1.92 (m, 1H), 2.19 (m, 2H), 2.76 (m, 1H), 3.10
(t, 2H), 3.28 (m, 1H), 3.61 (m, 2H), 4.20 (m, 2H), 6.04 (dd, 1H), 6.95 (m, 2H), 7.35 (dd, 1H), 7.59

(d, 2H), 7.76 (d, 2H), 8.10 (t, 1H).

Example 142

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-y1)-N-[2-(2-thienyl)ethyl]-4,5-dihydro-1H-

pyrazole-1-carboximidamide
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Separation of the enantiomers of Example 141 acccording to method 18 gives the title compound

Cl

as enantiomer 2 (99.2% ee).

HPLC (method 18): R; = 10.83 min. (second fraction)

Example 143

3-(4-Chlorophenyl)-N'-cyano-N-(cyclohexylmethyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-

od
N N—CN
N—(
~. 7
N

N
H

pyrazole-1-carboximidamide

Cl

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.055 g (0.49 mmol) of 1-cyclohexylmethanamine are
dissolved in 3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the
same volume of water is added to the reaction mixture, whereupon the product crystallizes as a
solid. The product is filtered off with suction and washed repeatedly with diethyl ether. Drying
under high vacuum gives 0.057 g (60% of theory) of the product.

LC-MS (method 13): R, = 2.68 min.
MS (ESI pos): m/z = 427 (M+H)"

'H-NMR (300 MHz, DMSO-dg): 8 = 0.93 (m, 2H), 1.17 (m, 3H), 1.68 (m, 7H), 1.91 (m, 1H), 2.22
(m, 2H), 2.76 (m, 1H), 3.27 (m, 3H), 4.20 (m, 2H), 6.01 (dd, 1H), 7.57 (d, 2H), 7.77 (d, 2H), 7.95
(t, 1H).
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Example 144

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-y1)-N-[3- (1H-pyrazol-1-yl)propyl]-4,5-dihydro-

1H-pyrazole-1-carboximidamide

. )

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.062 g (0.49 mmol) of 3-(1H-pyrazol-1-yl)propan-1-amine are
dissolved in 3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the
same of water is added to the reaction mixture, whereupon the product crystallizes as a solid. The
product is filtered off with suction and washed repeatedly with diethyl ether. Drying under high
vacuum gives 0.071 g (66% of theory) of the product.

LC-MS (method 13): R, =2.01 min.
MS (ESI pos): m/z = 439 (M+H)"

'H-NMR (300 MHz, DMSO-dg): 8 = 1.95 (m, 1H), 1.88 (m, 1H), 2.06 (m, 2H), 2.21 (m, 2H), 2.77
(m, 1H), 3.3 (m, 3H), 4.22 (m, 4H), 6.03 (m, 1H), 6.23 (t, 1H), 7.44 (d, 1H), 7.58 (d, 2H), 7.75 (d,
1H), 7.80 (d, 2H), 7.9 (t, 1H).

Example 145

N,3-Bis(4-chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-1H-pyrazole-1-

od
N —CN
N—(/\‘
~. 7/
H

carboximidamide

Cl
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c (?il.%l\{ol\ng mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.062 g (0.49 mmol) of 4-chloroaniline are dissolved in 3 m! of
ethanol and heated at reflux for six days. After cooling to room temperature, the same volume of
water is added to the reaction mixture, whereupon the product crystallizes as a solid. The product
is filtered off with suction and washed repeatedly with diethyl ether. Drying under high vacuum
gives 0.039 g (36% of theory) of the product.

LC-MS (method 14): R, =2.27 min.
MS (ESI pos): m/z = 441 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): 8 = 1.80 (m, 1H), 1.90 (m, 1H), 2.22 (m, 2H), 2.81 (m, 1H), 3.39
(m, 1H), 4.29 (m, 2H), 6.08 (dd, 1H), 7.42 (dd, 4 H), 7.59 (d, 2H), 7.79 (d, 2H), 9.82 (s, 1H).

Example 146

3-(4-Chlorophenyl)-N'-cyano-N-cyclohexyl-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-1H-pyrazole-1-

og
N
N—CN

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-

1H-pyrazole-1-carboximidoate and 0.048 g (0.49 mmol) of cyclohexylamine are dissolved in 3 ml

carboximidamide

Cl

of ethanol and heated at reflux overnight. After cooling to room temperature, the same volume of
water is added to the reaction mixture, whereupon the product crystallizes as a solid. The product
is filtered off with suction and washed repeatedly with diethyl ether. Drying under high vacuum
gives 0.080 g (79% of theory) of the product.

LC-MS (method 13): R, = 2.49 min.
MS (ESI pos): m/z =413 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): & = 1.12 (m, 1H), 1.29 (m, 2H), 1.41 (m, 2H), 1.15 (d, 1H), 1.74
(m, 3H), 1.87 (m, 3H), 2.23 (m, 2H), 2.76 (m, 1H), 3.31 (m, 1H), 3.88 (m, 1H), 4.20 (m, 2H), 6.02
(dd, 1H), 7.53 (d, 1H), 7.56 (d, 2H), 7.79 (d, 2H).
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Example 147

N-{3-[(4-tert-Butylcyclohexyl)oxylpropyl}-3-(4-chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-yl)-
4,5-dihydro-1H-pyrazole-1-carboximidamide

S G
-

N
H

O

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.261 g (1.22 mmol) of 3-[(4-tert-butylcyclohexyl)oxy]propan-
1-amine are dissolved in 3 ml of ethanol and heated at reflux overnight. After cooling to room
temperature, the solvent is removed under reduced pressure and the product is purified by

preparative HPLC. This gives 0.12 g (93% of theory) of the product.
LC-MS (method 13): R,= 3.16 min.
MS (ESI pos): m/z = 527 (M+H)"

'H-NMR (300 MHz, DMSO-dy): § = 0.80 (s, 9H), 1.00 (m, 4H), 1.75 (m, 6H), 1.88 (m, 2H), 1.98
(m, 2H), 2.22 (m, 2H), 2.76 (m, 1H), 3.10 (m, 1H), 3.47 (m, 4H), 4.20 (m. 2H). 6.02 (dd. 1H). 7.56
(d, 2H), 7.87 (d, 2H), 7.87 (t, 1H).

Example 148

Isopropyl N-[(E)-[3-(4-chlorophenyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-pyrazol-1-

yl](cyanoimino)methyl]beta-alaninate

r°
N N—CN
»
=~ 7/
N ” 0
_\—< CH,
Cl O_<

CH,
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Cl_Bg.l g (Oézlé % N’nen%g }i\l-(g%lorophenyl)-N-cyano-4 (2-oxopyrrolidin-1-yl)-4,5-dihydro-
1H-pyrazol-1-carboximidoate und 0.064 g (0.49 mmol) of isopropyl beta-alaninate are dissolved in
3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the solvent is
removed under reduced pressure and the product is purified by preparative HPLC. This gives 0.1 g
(92% of theory) of the product.

LC-MS (method 14): R, = 2.08 min.
MS (ESI pos): m/z = 445 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): & = 1.19 (d, 6H), 1.77 (m, 1H), 1.91 (m, 1H), 2.23 (m, 2H), 2.59
(t, 2H), 2.76 (m, 1H), 3.26 (m, 1H), 3.61 (m, 2H), 4.23 (m, 2H), 4.91 (m, 1H), 6.04 (dd, 1H), 7.58
(d, 2H), 7.75 (d, 2H), 7.92 (t, 1H).

Example 149

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin- 1-yl)-N-pentyl-4,5-dihydro-1 H-pyrazole-1-

carboximidamide

o)

N —CN
)@r”‘)
~. /
N N
H_\_L
Cl

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-

CH,

1H-pyrazole-1-carboximidoate and 0.042 g (0.49 mmol) of n-pentylamine are dissolved in 3 ml of
ethanol and heated at reflux overnight. After cooling to room temperature, the solvent is removed
under reduced pressure and the product is purified by preparative HPLC. This gives 0.086 g (87%
of theory) of the product.

LC-MS (method 14): R; = 2.4 min.
MS (ESI pos): m/z = 401 (M+H)"

'H-NMR (300 MHz, DMSO-dg): & = 0.88 (t, 3H), 1.30 (m, 4H), 1.57 (m, 2H), 1.77 (m, 1H), 1.89
(m, 1H), 2.22 (m, 2H), 2.76 (m, 1H), 3.25 (m, 1H), 3.38 (m, 2H), 4.19 (m, 2H), 6.01 (dd, 1H), 7.57
(d, 2H), 7.77 (d, 2H), 7.95 (t, 1H).
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Example 150

3-(4-Chlorophenyl)-N'-cyano-N-cycloheptyl-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-pyrazole-1-

carboximidamide
r
N N—CN
N—(
>~ 7/
N

NH

Cl

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.055 g (0.49 mmol) of heptylamine are dissolved in 3 ml of
ethanol and heated at reflux overnight. After cooling to room temperature, the same volume of
water is added to the reaction mixture, whereupon the product crystallizes as a solid. The product
is filtered off with suction and washed repeatedly with diethyl ether. Drying under high vacuum
gives 0.09 g (85% of theory) of the product.

LC-MS (method 14): R, = 2.55 min.
MS (ESI pos): m/z = 427 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): & = 1.51-1.66 (m, 11H), 1.89 (m, 3H), 2.26 (m, 2H), 2.77 (m,
1H), 3.25 (m, 1H), 4.07 (m, 1H), 4.20 (m, 2H), 6.01 (dd, 1H), 7.49 (d, 1H), 7.56 (d, 2H), 7.79 (d,
2H).

Example 151

3-(4-Chlorophenyl)-N'-cyano-N-[2-(ethylthio)ethyl]-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-

pyrazole-1-carboximidamide
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Cl \—CH

0.1 g (0.245 mmol) of phenyl-3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.069 g (0.49 mmol) of 2-(ethylmercapto)ethylamine
hydrochloride are dissolved in 3 ml of ethanol and heated at reflux overnight. After cooling to
room temperature, the same volume of water is added to the reaction mixture, whereupon the
product crystallizes as a solid. The product is filtered off with suction and washed repeatedly with

diethyl ether. Drying under high vacuum gives 0.077 g (74% of theory) of the product.
LC-MS (method 14): R, =2.18 min.
MS (ESI pos): m/z = 419 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): & = 1.20 (t, 3H), 1.75 (m, 1H), 1.91 (m, 1H), 2.22 (m, 2H), 2.56
(g, 2H), 2.71 (m, 3H), 3.29 (m, 1H), 3.54 (m, 2H), 4.23 (m, 2H), 6.04 (dd, 1H), 7.58 (d, 2H), 7.77
(d, 2H), 8.08 (t, 1H).

Example 152

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-yl)-N-[2-(3-thienyl)ethyl]-4,5-dihydro-1H-

pyrazole-1-carboximidamide

Cl

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.062 g (0.49 mmol) of 2-(3-thienyl)ethanamine are dissolved
in 3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the same

volume of water is added to the reaction mixture, whereupon the product crystallizes as a solid.
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The product is filtered off with suction and washed repeatedly with diethyl ether. Drying under
high vacuum gives 0.069 g (64% of theory) of the product.

LC-MS (method 13): R; = 2.44 min.
MS (ESI pos): m/z = 441 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): 5 = 1.77 (m, 1H), 1.89 (m, 1H), 2.23 (m, 2H), 2.76 (m, 1H), 3.11
(m, 2H), 3.27 (m, 1H), 3.63 (m, 2H), 4.22 (m, 2H), 6.04 (dd, 1H), 6.95 (m, 2H), 7.34 (dd, 1H),
7.58 (d, 2H), 7.76 (d, 2H), 8.06 (t, 1H).

Example 153

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-yl)-N-[2-(3-thienyl)ethyl]-4,5-dihydro-1H-

od
N# N
\/N/ /S

=

pyrazole-1-carboximidamide

Cl

Separation of the enantiomers of Example 152 by method 18 gives the title compound as

enantiomer 2 (>98.9% ee).
HPLC (method 18): R; = 10.87 min. (second fraction)

Example 154

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-yl)-N-(3-phenylpropyl)-4,5-dihydro-1H-

pyrazole-1-carboximidamide

od
N —CN
N‘é\‘
4
N

N
H

Cl



10

15

20

- fl~ N H\--OQ O"-CH3 ~0 4792.1714 N 234N-CN
NN(N--\ _ HOC 0 Q- 118

Exanpl eStruct urenm zR, LG M5 net hegh [ MrH| +[ m n]
04872.5314 235N NNCN 'r -(Ncl o-\~ CH3 ~ 4592.2314 N

2 3@ Ng%.%k ’mr%lj of N‘negylc !3-(&chl&b%yl%yano4-(2-oxopyrro]idin- 1-yl)-4,5-dihydro-

1H-pyrazole-1-carboximidoate and 0.066 g (0.49 mmol) of 3-phenylpropan-1-amine are dissolved
in 3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the same
volume of water is added to the reaction mixture, whereupon the product crystallizes as a solid.
The product is filtered off with suction and washed repeatedly with diethyl ether. Drying under
high vacuum gives 0.094 g (85% of theory) of the product.

LC-MS (method 13): R, =2.59 min.
MS (ESI pos): m/z = 449 (M+H)"

"H-NMR (300 MHz, CDCL): § = 1.90 (m, 2H), 2.02 (t, 2H), 2.36 (m, 2H), 2.74 (t, 2H), 2.87 (m,
1H), 3.34 (m, 1H), 3.59 (m, 2H), 4.16 (dd, 1H), 4.40 (dd, 1H), 6.15 (dd, 1H), 6.30 (t, 1H), 7.22 (m,
5H), 7.41 (d, 2H), 7.64 (d, 2H).

Example 155

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-y1)-N-(2-phenylethyl)-4,5-dihydro-1H-pyrazole-

od
N /N"-CN
' /\/Q
N N

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-

1-carboximidamide

Cl

1H-pyrazole-1-carboximidoate and 0.059 g (0.49 mmol) of 2-phenylethanamine are dissolved in
3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the same
volume of water is added to the reaction mixture, whereupon the product crystallizes as a solid.
The product is filtered off with suction and washed repeatedly with diethyl ether. Drying under
high vacuum gives 0.080 g (75% of theory) of the product.

LC-MS (method 14): R, = 2.33 min.

MS (ESI pos): m/z = 435 (M+H)"*
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'"H-NMR (300 MHz, DMSO-dg): 8 = 1.76 (m, 1H), 1.89 (m, 1H), 2.22 (m, 2H), 2.75 (m, 1H), 2.89
(t, 2H), 3.26 (m, 1H), 3.61 (m, 2H), 4.18 (m, 2H), 6.02 (dd, 1H), 7.28 (m, SH), 7.58 (m, 2H), 7.76
(d, 2H), 8.03 (t, 1H).

Example 156

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-yl)-N-{[3~(trifluoromethyl)cyclohexylJmethyl} -
4,5-dihydro-1H-pyrazole-1-carboximidamide

od
N N—CN
—
>~ /
N N

H CF,
Cl

0.1 g (0.245 mmol) of phenyl-3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.053 g (0.29 mmol) of 1-[3-(trifluoromethyl)cyclohexyl]-
methanamine are dissolved in 3 ml of ethanol and heated at reflux overnight. After cooling to room
temperature, the solvent is removed under reduced pressure and the product is purified by

preparative HPLC. This gives 0.103 g (85% of theory) of the product.
LC-MS (method 14): R,=2.7 min.
MS (ESI pos): m/z = 495 (M+H)"

'"H-NMR (300 MHz, DMSO-de): 8 = 0.90 (m, 2H), 1.23 (m, 2H), 1.49 (m, 1H), 1.77 (m, 6H), 2.25
(m, 3H), 2.76 (m, 1H), 3.27 (m, 3H), 4.20 (m, 2H), 6.02 (dd, 1H), 7.59 (d, 2H), 7.77 (d, 2H), 8.08
(t, 1H).

Example 157

3-(4-Chlorophenyl)-N'-cyano-N-(3-methylbutyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-

pyrazole-1-carboximidamide
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0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.042 g (0.49 mmol) of 3-methylbutan-1-amine are dissolved in
3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the solvent is
removed under reduced pressure and the product is purified by preparative HPLC. This gives
0.087 g (88% of theory) of the product.

LC-MS (method 14): R, = 2.38 min.
MS (ESI pos): m/z = 401 (M+H)"

'"H-NMR (300 MHz, DMSO-dg): & = 0.92 (d, 6H), 1.48 (m, 2H), 1.61 (m, 1H), 1.77 (m, 1H), 1.89
(m, 1H), 2.22 (m, 2H), 2.76 (m, 1H), 3.25 (m, 1H), 3.37 (m, 2H), 4.19 (m, 2H), 6.01 (dd, 1H), 7.56
(d, 2H), 7.77 (d, 2H), 7.92 (¢, 1H).

Example 158

1-{3-(4-Chlorophenyl)-1-[4-(3-thienyl)butanoyl]-4,5-dihydro-1H-pyrazol-4-y1} pyrrolidin-2-one

/S

Cl =

0.1 g (0379 mmol) of 1-[3-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one,
0.064 g (0.379 mmol) of 4-(3-thienyl)butanoic acid, 5 mg (0.038 mmol) of dimethylaminopyridine,
0.145 g (0.758 mmol) of N-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride, 0.05 g
(0.379 mmol) of 1-hydroxy-1H-benzotriazole hydrate and 0.16 ml (1.138 mmol) of triethylamine
are stirred in 2 ml of anhydrous tetrahydrofuran overnight. The salts are filtered off, the solvent is
then removed under reduced pressure and the residue that remains is purified by preparative

HPLC. This gives 0.1 g (65% of theory) of the product.
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LC-MS (method 14): R, = 2.50 min.
MS (ESI pos): m/z = 416 (M+H)"

'H-NMR (300 MHz, DMSO-de): 8 = 1.91 (m, 3H), 2.18 (m, 2H), 2.66 (m, 7H), 3.96 (m, 2H), 5.94
(t, 1H), 6.99 (dd, 1H), 7.17 (dd, 1H), 7.46 (dd, 1H), 7.56 (d, 2H), 7.63 (d, 2H).

Example 159

1-[3-(4-Chlorophenyl)-1-(4-cyclohexylbutanoyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one

go
N
>~ 7/

Cl

0.1 g (0.379 mmol) of 1-[3-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one,
0.064 g (0.379 mmol) of 4-cyclohexylbutyric acid, 5 mg (0.038 mmol) of dimethylaminopyridine,
0.145 g (0.758 mmol) of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride, 0.05 g
(0.379 mmol) of 1-hydroxy-1H-benzotriazole hydrate and 0.16 ml (1.138 mmol) of triethylamine
are stirred in 2 ml of anhydrous tetrahydrofuran overnight. The salts are filtered off, the solvent is
then removed under reduced pressure and the residue that remains is purified by preparative

HPLC. This gives 0.077 g (49% of theory) of the product.
LC-MS (method 14): R,= 3.1 min.
MS (ESI pos): m/z = 416 (M+H)"

'"H-NMR (300 MHz, DMSO-de): 5 = 0.86 (m, 2H), 1.22 (m, 6H), 1.63 (m, 8H), 1.89 (m, 1H), 2.23
(m, 2H), 2.71 (m, 3H), 3.26 (m, 1H), 3.96 (m, 2H), 5.94 (dd, 1H), 7.51 (d, 2H), 7.66 (d, 2H).

Example 160

3-(4-Trifluoromethyl)-N'-cyano-4-(2-oxopyrrolidin-1-yl)-N-[2-(3-chlorophenyl)ethyl]-4,5-dihydro-
1H-pyrazole-1-carboximidamide



10

15

5422.3913 N 246N-CN t1IN--< NH CH ~C N SO0 ~0
5422.3213 N 247NCN NN~ NH | '-\' G _NO So -~
CH3 ~O 4412.9416 N 105~

\N/N—</ Cl

F,C

50 mg (0.113 mmol) of phenyl-3-(4-triflucromethylphenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-
dihydro-1H-pyrazole-1-carboximidoate and 35 mg (0.227 mmol) of 2-(3-chlorophenyl)ethanamine
are dissolved in 2 ml of DMF and heated at 100°C overnight. The product is purified by RP-
HPLC. This gives 44 mg (77% of theory) of the product.

LC-MS (method 4): R, = 2.29 min.
MS (ESI pos): m/z = 503 (M+H)"

Example 161

1-[3-(4-Chlorophenyl)-1-(1H-imidazol-1-ylcarbonyl)-4,5-dihydro-1H-pyrazol-4-yl]piperidin-2-one

O
o ¢

At 0-5°C, over a period of 30 min, 200 mg (0.72 mmol) of 1-[3-(4-chlorophenyl)-4,5-dihydro-1H-
pyrazol-4-yl]piperidin-2-one (preparation analogously to Example XII) are added in 4 portions to a
solution of 140 mg (0.86 mmol) of carbonyldiimidazole in 1 ml of anhydrous THF, and the
mixture is stirred at this temperature for 45 minutes. The resulting precipitate is filtered off,

washed with methyl tert-butyl ether and dried under reduced pressure.
Yield: 138 mg (52% of theory) of a solid

Concentration of the mother liquid and chromatography on silica gel (dichloromethane/methanol

40:1) yields a further 114 mg (43% of theory) of product.
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N N sCnethb 13): R, = 1.80 min.
MS (ESI pos): m/z = 372 (M+H)"

"H-NMR (300 MHz, DMSO-dg): & = 1.5 (m, 2H), 1.7 (m, 2H), 2.25 (t, 2H), 2.82 (m, 1H), 3.3 (m,
1H), 4.13 (dd, 1H), 4.32 (dd, 1H), 6.43 (m, 1H), 7.1 (m, 1H), 7.59 (m, 2H), 7.75 (m, 2H), 7.87 (m,
1H), 8.52 (m, 1H)

Example 162

3-(4-Chlorophenyl)-4-(2-oxopiperidin-1-y1)-N-(2-phenylethyl)-4,5-dihydro-1H-pyrazole-1-

carboxamide

N N
H
Cl

At room temperature, 13 mg (0.11 mmol) of phenethylamine are added to a solution of 40 mg
(0.11 mmol) of the compound from Example 161 in 0.5 ml of THF and the mixture is stirred at RT
overnight. The mixture is partitioned between in each case 50 ml of ethyl acetate and saturated
sodium chloride solution comprising 1 ml of 1M acetic acid, and the organic phase is washed
again with saturated sodium chloride solution, dried over sodium sulphate and concentrated under

reduced pressure.

Yield: 46 mg (89% of theory)
LC-MS (method 13): R, = 2.52 min.
MS (ESI pos): m/z =425 (M+H)"

'"H-NMR (300 MHz, DMSO-de): 5 = 1.5 (m, 2H), 1.7 (m, 2H), 2.25 (t, 2H), 2.63 (m, 1H), 2.7 (m,
2H), 3.1 (m, 1H), 3.34 (m, 2H), 3.35 (dd, 1H), 4.0 (dd, 1H), 6.43 (m, 1H), 7.25 (m, SH), 7.59 (m,
2H), 7.52 (m, 2H), 7.72 (m, 2H), 8.52
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Example 163

3-(4-Chlorophenyl)-N*-cyano-N-(2-cyclobutylethyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-

pyrazole-1-carboximidamide

e

Cl

0.28 ml (2.02 mmol) of triethylamine is added to a solution of 274 mg (0.67 mmol) of phenyl 3-(4-
chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-1H-pyrazole-1-carboximidoate  and
100 mg (1.01 mmol) of 2-cyclobutylethylamine in 3 ml of DMF, and the mixture is stirred at 70°C
for 24 h. The solution is then concentrated under reduced pressure, water and saturated sodium
chloride solution are added and the mixture is extracted with dichloromethane. The organic phase

is dried over magnesium sulphate, filtered and concentrated under reduced pressure. The residue is

purified by preparative HPLC. This gives 79 mg (28% of theory) of the product.
LC-MS (method 14): R, = 2.43 min.

MS (ESI pos): m/z = 413 (M+H)",

MS (ESIneg): m/z=411 (M-H)

'"H-NMR (300 MHz, DMSO-dg): 8 = 1.55-1.98 (m, 9H), 1.98-2.1 (m, 2H), 2.12-2.38 (m, 3H), 2.75
(dt, 1H), 3.25-3.4 (m, 2H), 4.15-4.28 (m, 2H), 6.0 (dd, 1H), 7.55 (d, 2H), 7.79 (d, 2H), 7.9 (t, 1H).

The compounds of Examples 164 to 404 are prepared analogously to the Examples described.
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Preparation process for Example 393

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-y1)-N-(3,3,3-trifluoropropyl)-4,5-dihydro-1H-

pyrazole-1-carboximidamide

M

N NTN_-cF,

Cl

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.055 g (0.49 mmol) of 3,3,3-trifluoropropan-1-amine are
dissolved in 3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the
precipitate is filtered off and washed repeatedly with diethyl ether. This gives 0.089 g (85% of
theory) of the product.

LC-MS (method 13): R, = 2.30 min,

MS (ESIpos): m/z = 427 (M+H)"*
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~4262.1913 N NNCN 394\ N1\ N N HOC CN
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'H-NMR (300 MHz, DMSO-dg): 8 = 1.77 (m, 1H), 1.91 (m, 1H), 2.23 (m, 2H), 2.61 (m, 2H), 2.71
(m, 1H), 3.25 (m, 1H), 3.58 (m, 2H), 4.27 (m, 2H), 6.05 (dd, 1H), 7.58 (d, 2H), 7.76 (d, 2H), 8.04
t, 1H).

Preparation process for Example 396

N-Butyl-3-(4-chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-pyrazole-1-

carboximidamide

Cl CH,

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.035 g (0.49 mmol) of n-butylamine are dissolved in 3 ml of
ethanol and heated at reflux overnight. After cooling to room temperature, the same volume of
water is added, whereupon the product precipitates. After filtration, the product is washed

repeatedly with diethyl ether. This gives 0.072 g (76% of theory) of the product.
LC-MS (method 13): R; = 2.44 min
MS (ESIpos): m/z = 387 (M+H)"

'H-NMR (300 MHz, DMSO-dg): § = 0.91 (t, 3H), 1.32 (m, 2H), 1.55 (m, 2H), 1.76 (m, 1H), 1.91
(m, 1H), 2.22 (m, 2H), 2.75 (m, 1H), 3.29 (m, 1H), 3.39 (m, 2H), 4.19 (m, 2H), 6.01 (dd, 1H), 7.51
(d, 2H), 7.77 (d, 2H), 7.95 (t, 1H).

Example 405

3-(4-Chlorophenyl)-N'-cyano-N-[2-(2,4-dichlorphenyl)-2-fluoroethyl]-4-(2-oxopyrrolidin-1-y1)-4,5-
dihydro-1H-pyrazole-1-carboximidamide



CH3 C 5052.4414 NINCN 397\ NN\N- " C ~/ I H
\' \ O / FF ~4592.4513 398N NCN N-</ NH\-S, d
CF3 4792.5513 N CN 399N \ ‘N_m_o a / \ ~4172.0514
400N NNCN \ N | \ O-\H,

~ /N_</ cl

F
Cl Cl

Separation of the enantiomers of Example 354 according to method 17 gives the title compound as

enantiomer 2 (>98% ee).
HPLC (method 17): R = 5.90 min. (second fraction)

The compounds of Examples 406 to 415 are prepared analogously to the examples described

above.
Example Structure m/z, R, LC-MS method
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Example 416

3-(4-Chlorophenyl)-N'-cyano-N-(5-cyanopentyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-

pyrazole-1-carboximidamide
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3- (4- Chl orophenyl ) - N-cyano- 4- (2- oxopyrrolidin-1-yl)-N
(3,3,3-trifluoropropyl)-4,5 -di hydro-1 H

pyrazol e- 1-carboxi mdanmde 5 ClL4 1 g (0.245 nmol ) of
phenyl

3- (4-chl orophenyl ) - N
5-di hydro- 1H pyraz
(0.49 mol ) of 3,3,3tri/fl uoropropan-I|-anine are

di ssolved in 3 m of siNakol and ReagRd at reflux
overni ght. After cooling oom/s enperature, the 10
preC|p|tate|sf|Itered oq;ah| shed repeatedly wth
di et hyl ether. Thig eS OND89 gN f theory) of
the product. LG hod 13): R
(ESIpos): mz = fFH) + - 143 H-NI\/R(SOO
DVSO- d6) : s = £177 (m 1H), 1.91 (m 1H), 2.23
2H), 2.61 (m 2H), 2.71 (m 1H), 3.25 (m 1H), 3.58

(m 2H), 4.27 (m 2H), 6.05 (dd, 1H), 7.58 (d, 2H),

7. Separdion dflthe enBntdmers(df Exdmply 394 uceq@dingtd meth@d DCE &S tieaitle compound as

Exampl e 3 0

l\l—%%iﬂmeé??ﬁ?gcﬁ"g?)whenyl ) - N- cyano- 4- ( 2- oxopyrrolidin-

1-yl)-4,5-di hydro-| H pyrazol e-|1 - car boxi m dam de N-CN

- HAPIAT (method@ 1[: R, 2437miml ) of phenyl

3- (4-chl orophenyl) - N-cyano- 4- (2- oxopyrrolidin-1-yl)-4,

5- 1H pyrazol e- 1- car boxi mi doate and 0.035 ¢

Oﬁ#@/ﬂ'm&r') of n-butylam ne are dissolved in 3 m of

10 et hanol and heated at reflux overnight. After

c d&S-IBmtyQS {(@chlm@mmglmémumﬂﬁ-oxdpgrrﬁahml YDlisadihyalio-1Migl@role-1-
aabddeolldamv}/c@er eupon the product precipitates. After

fl‘if Fon. °t he product is washed repeatedly wth

di et hyI ether. This gives 0.072 g (76% of theory) of

nop4- (2- oxopyrrolidin-1-yl)-4,
ar boxi m doate and 0. 055 g

the product. LG M (net G)). Rt =2.44 mn MS
(ESIpos): nmlz = 387 (MrH) 715 ' H NWVR (300 Mz,
DVSO-d6): S = 0.91 (t, : &32(m 2H), 1.55 (m

2H), 1.76 (m 1H), 1.91
(m 1H, 3.29 (m 1H),
6.01 (dd, 1H), 7.51
H). Exanple 405

3- (4- Cnl or ophenyl ) - -N-[2-(2, ydl chl or @ianyl ) - 2-
fluoroet hyl]-4-(Zloxopyrrolidin-1 -yl)-4,5- 20

di hydro-| H pyrazol e-| - car boxi m dam de -144 Cl1 C

2Nz*zC(Nn 2H), 2.75
3.39|(m 7/ 4.19 (m 2H),
2=\ (- 77 2H), 7.95 (t, 1

Separation of the enantiomers of Example 396 according to method 22 gives the title compound as

enantiomer 1 (> 99.5% ee).

HPLC (method 22): R, =5.32 min

Example 418

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-yl1)-N-(3,3,3-trifluoropropyl)-4,5-dihydro-1H-

pyrazole-1-carboximidamide
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Cl Separation of the enantioners of Exanple 354
according to nethod 17 gives the title conpound as
enantiomer 2 (>98%ee). HPLC (ngjpod 17): R = 5.90
mn. (second fraction) 5 The conpounds of Exanples 406
to 415 are prepared anal ogousl
descri bed above. ExanpleS
[ MPFH + [ min] 406~4312. 3415
Cl CH3 4074361. 6415 N

NCN NNH- N /y
\/N—<

C%( to the exanpl es

urem z, R LG M5 net hod
NCN \ N/ CH N \ N
NOH H O 4Q84661. 6814 N

Cl

Separation of the enantiomers of Example 393 according to method 22 gives the title compound as

enantiomer 1 (> 99% ee).

HPLC (method 22): R, = 5.14 min

Example 419

3-(4-Chlorophenyl)-NV-cyano-N-(2-ethoxyethyl)-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro- 1H-pyrazole-

1-carboximidamide

/4
H O\/C

H3
Cl

Separation of the enantiomers of Example 391 according to method 22 gives the title compound as

enantiomer 2 (> 99.5% ee).
HPLC (method 22): R, = 11.35 min

Example 420

3-(4-Chlorophenyl)-N'-cyano-N-(3-methoxybutyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-

pyrazole-1-carboximidamide



Cl O CH 3 409~5092.7715 N-CNC N NH/ G dC
-145 Exanpl eStructurem z, R LC-MS net hod [ M+H] + [ m n]
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Cfo

#

N—
— CH,
N
H

O’CHa

Separation of the enantiomers of Example 410 according to method 22 gives the title compound as

enantiomer 1/diastereomer ! (> 99.5% ee).

HPLC (method 22): R, = 5.11 min

5 Example 421

3-(4-Chlorophenyl)-N'-cyano-N-(3-methoxybutyl)-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-1H-

pyrazole-1-carboximidamide

A o,

Cl

Separation of the enantiomers of Example 410 according to method 22 gives the title compound as

10  enantiomer 1/diastereomer 2 (> 99.5% ee).

HPLC (method 22): R, = 6.64 min
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N HC O-\rCH H3C 412C 5032.2314 7" N NCN NO

Cl F F F 413~4672.2413 NNCN N/ F\ \N--\ N

0--CF C 414~4861.9614 N N-CN @ _ N /

B) Assessment of the physiological activity

Abbreviations:

DMEM Dulbecco's Modified Eagle Medium

FCS Fetal Calf Serum

HEPES 4~(2-hydroxyethyl)-1-piperazineethanesulfonic acid

The suitability of the compounds according to the invention for treating thromboembolic disorders

can be demonstrated using the following assay systems:

In vitro assays

a) Cellular functional in vitro test

A recombinant cell line is used to identify agonists of the human protease activated receptor 1
(PAR1) and to quantify the activity of the substances described herein. The cell is originally
derived from a human embryonal kidney cell (HEK293; ATCC: American Type Culture
Collection, Manassas, VA 20108, USA). The test cell line constitutively expresses a modified
form of the calcium-sensitive photoprotein aequorin which, after reconstitution with the cofactor
coelenterazine, emits light when the free calcium concentration in the inner mitochondrial
compartment is increased (Rizzuto R, Simpson AW, Brini M, Pozzan T.; Nature 1992, 358, 325-
327). Additionally, the cell stably expresses the endogenous human PAR1 receptor and the
endogenous purinergic receptor' P2Y2. The resulting PAR1 test cell responds to stimulation of the
endogenous PARI] or P2Y2 receptor with an intracellular release of calcium ions, which can be
quantified through resulting aequorin luminescence with a suitable luminometer (Milligan G,

Marshall F, Rees S, Trends in Pharmacological Sciences 1996, 17, 235-237).

For testing the substance specificity, its effect after activation of the endogenous PAR1 receptor is
compared to the effect after activation of the endogenous purinergic P2Y2 receptor which utilizes

the same intracellular signal path.

Test procedure: The cells are plated out two days (48 hours) before the test in culture medium
(DMEM F12, supplemented with 10% FCS, 2 mM glutamine, 20 mM HEPES, 1.4 mM pyruvate,
0.1 mg/ml gentamycin, 0.15% Na bicarbonate; BioWhittaker Cat.# BE04-687Q; B-4800 Verviers,
Belgium) in 384-well microtitre plates and kept in a cell incubator (96% atmospheric humidity,
5% v/v CO,, 37°C). On the day of the test, the culture medium is replaced by a tyrode solution (in
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e Q@Jgd'g(qgrﬁ{e lréesugtli?% A8ht %0899 imniddlatelf MBINRE indRe funfhonTter- "1?62distinguish an

mn xanp : . o - :

3-ApugQnift bsigrreRplion frene g toxis-agtiqm the epdpgenayh pefingrgic rp¢eptorlis immediately
- i ¥oyo - i - . | e- . .

! SRkt SRRl MR or Y6 1A, i the gesing ligh

ofsighdagmpeasurgd Ihg eesvltscirnghowo imEabhod: 22 gi ves the title

conpound as enantioner 1 (> 99% ee). HPLC (nethod

2ablefA: = 514 min 5 Exanple 419
314~ or ophenyl ) - N-cyano- N- ( 2- et hoxyet hyl ) - 4- (2- oxop
yrraolidin-1-yl)-4 5-di hydro-1 H pyrazol e-

Ex. No. 1Csy [nM]
41 2
79 3
102 15
119 220
132 4
230 31
297 140
373 130
417 4
418 32

b) Platelet aggregation

To determine the platelet aggregation, blood of healthy volunteers of both sexes who had not
received any thrombocyte aggregation-influencing medication for the last ten days is used. The

blood is drawn into monovettes (Sarstedt, Niimbrecht, Germany) which contain, as anticoagulant,
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1-carboxi m dam de CI H~~O,-CH3 Separation of the
enanti oners of Exanple 391 according to nethod 22
gives the title conmpound as 1fénantiomer 2 (> 99.5%
ee) HPLC (nethod 22): Rt mn Exanple 420

s&c?igrﬁm dt?arté) ?%%ngl ér{; £ Xlﬁnto %%ﬁﬁmég,ﬁgég yolb am plgtelet-ngh plasma, the

- (caramdxn'}wiedzi\wnddeoehﬂtrfﬁhgeﬂl at 254)8 r1§sh arfaefd aT@fok Q(Iﬂmﬁf the
enanti omers of Exanple 410 according to nethod 22

g'F\(l)? §I§egh§%yg%{1|3>l1e Wgt ﬁlzautgsg ?tté?on'fateée]fzi%h rﬁﬁ%emggggqgcubated with
Biamgkiag 4@icentrations of test substance at 37°C for 10 min. A%%regatlon is then triggered by

4-.Chl th but 4-(2-0
p)#lills?r} af N %?mblglr%ceators ano glﬁi m gr)l( %ggl#egometer and determmed at 37°C

PYEiag @ﬁ&mﬂhﬁﬁétﬂ@%&ﬂhd&%&@m@ogﬁ%@tG QR OérOEzhﬁI J The Aggregation of
enanti oners according to met hod

gitlend Rlpglets; t’ | léhyeehﬁéléﬁad 6&517811@5)3 TR SFOREN congentration giving maximum
1logirahi6h %Q!’f@\ﬁdl?allgl BetdhimrGGhch fRbC (MBthod 22): R =

6.64 mn -149- Assessnent of the physiol ogica

activjt AbbreV|at|ons DVEM Dul becco' s Mdifi ed

EdGI @leNati thinhibitagy efipel) theiicreassef lightiypegssion (amplitude of the aggregation
4-c(ide iy o) OxX3eRdriiied 5 TniRitBELRE LABESNG {ﬁesé’%oﬁﬁphc‘th@ﬁﬂegéngwﬁld absence of
suitability of the conpounds according

i ARFEFRORtERrer 29 theiahibiting 1stcalculaisd s shacentitisn piiwhich the aggegation is 50%
bénHisER idalcafakd ﬁldﬁf tﬂglnfnlﬂﬁlor'x Qhrl QT GFS A% SR 1§ TRble B

vitro assays a) Cellular functional Tn vitro test A
reconbinant cell line is used to identify agonists of

t dableBian protease activated receptor 1 (PARL) and to
quantify the activity of the substances descri bed

hefBl Re. TTE CElE iwr' ginally 10 derived froma human
enpryonal kidney“é (HEK293; ATCC. Anerican Type
Culture Colleftion, nassas, VA 20108, USA). The
teffh celT Tineggonstitutively expresses a nodified

79 5

102 14

119 200

230 12

417 5

418 8
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formof the calciumsensitive photoprotein aequorin
whi ch, after reconstitution with the cofactor

coel enterazine, emts |ight whepsthe free calcium
concentration in the inner mtochondrial conpartnent

g i e D (IR —

cel | stGdblSprexpr esses t he endogenous hurran PARL
receptor and the endogenous purinergic receptor P2Y2.

AR test cell responds to stimulation
gOI i 84 platcters or P2Y2 receptor with an

[ ntracel | ul ar rel ease of cal ciumions, which can be
0 URumeanf whale thiwoduig hobtasad| via rng.ntpenpnﬂe iof \}olum'taﬂ;eslcﬁﬁﬁ: @nd transferred into

ge%%o%t%¥r(éaﬁ§s£1 #ld Olﬁﬁbgf%a&% ﬁ‘fhm%c?oé’f?gbsas 1@§€°aag‘f?“t sodium citrate

235p28 ?@dmm?éltrEteB 8esVipags bhehaldlliséd TR HidHeGdtied e lodntrifuged at 900 rpm

RSB o % R & Rl R E s e By OREBT ablogige 1 0RS). Th

Ofplettdﬂ& r&,nqmﬁla Q! SarPilly PRAFEC afPi¥ahsfeRe® i@k 5Ol Hicon tube. ACD buffer
[ e same intracellular signal path. Test
it BB gt B Eel) L i aside 2 ¥ € oty diepgaed o th plasma. The
h%hﬁ)e srehe T berféesoired c@n&uiot #ﬁﬁ‘arf@? dF wp plﬁﬂﬂdhﬁrg 'The platelets are

suppl ement ed with 10% F

t
HEsptgented Ry FHVITW\“GQ/% @nn'g"ggagoq at,-,%i,()gm“?trgn@qg any é?q}‘ ,The sums9matant is then
“Qaﬁﬁﬂl@rdé%ﬁ:ﬁ%nd s qt q‘ﬂé(ﬁ%mﬁatcd#plﬁﬁgé a@&za’allfczﬂ‘&gﬁy resuspended in

Vervi ers, mcrotitre

kepe mifjiligre cPé I"(ash r‘i’rr%fer (1d3 niMeosinmnehdsider # an LdnochmryhydrogenphOSphate
5044\#11\){ s68€m cﬁﬂﬁo (ejrgﬂo%h?ce da otta{lﬁm{ 986 det 8§ f&l\glew&e glycol bis(2-

mlumlsrepace eSOUt On
1 20unegthyD)-NoN ]GV, -telraavgnsl QCld 2) @a@l@pseiencgﬂun arstek uﬁ@wth wash buffer to a

; I n of act
coeFJe nt“é%ﬁz:&%ee%ggg f&%ﬁﬁ dr he % F%I a(ﬁ ?n%a ’%18 thgperepeated. The
mindatadets Fﬂe@f@hmﬂaed ibg andther temmu‘mtm @f cenftrifingaiof Ut 2300rrof3tighs and 4°C and

D S B VG kU DB S R e, 12

t hedituasmcadmh&t ahe e pothssmm&ﬂw&iel 8.30fmM hSdlﬂﬁl(Hi}@degélﬁarbonate 5 mM

I the.plate is ansf.erred t thelumnomst
2 @Kﬁﬁ gg‘%ﬁ%@f“&&w@rﬁaﬁ eriffia 419 e FegisEHgshiogdy) {8 adjusted with
E@ifbdtion baffetaéla ssidertaton €300 000gatele@htr i gnal is

i mredi ately nmeasured in the |um nometer. To

sub 5t aﬁnce acti on froma
g h rembin in the presence or

Sle bl

i md«teadfale\R BMHM gent |y acti ‘vated with agonl st (ATP,
final concentration 10 AV and the resulting i glht
si.gnal. is neasured, The results_are shown in Ta
(ﬂ?a‘ﬂ? fglefa SuspRnsioRy I E’SBICFWP A137 ngvlttoﬁlissuﬂthot°1*394ested or the

2 36mcspafifnbAdIvens 10301 (A tftfhtes (Eppendorf, Germany; Thermomixer Comfort). Platelet
activation is triggered by addition of the agonist (0.5 M or 1 uM o-thrombin; Kordia, the

Netherlands, 3281 NIH units/mg; or 30 pug/ml thrombin receptor activating peptide (TRAPS);
Bachem, Switzerland) at 37° and with shaking at 500 rotations per minute. After 0, 1, 2.5, 5, 10
and 15 minutes, in each case an aliquot of 50 ul is removed and transferred into one millilitre of
singly concentrated CellFix™ solution (Becton Dickinson Immunocytometry Systems, USA). To
fix the cells, they are incubated in the dark at 4°C for 30 minutes. The platelets are precipitated by
ten minutes of centrifugation at 600 g and 4°C. The supernatant is discarded and the platelets are
resuspended in 400 pl of CellWash™ (Becton Dickinson Immunocytometry Systems, USA). One
100 pl aliquot is transferred into a new FACS tube. 1 pl of the platelet-identifying antibody and
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41832 b) Platel et aggregation To determ ne the
pl at el et aggregati on, blood of healthy vol unteers of
both sexes who had not receiveggany thrombocyte
aggregation-infl uenci ng nedlcatlon fortthe Iastk;en

in
(P o e il 4R pitedt oy Gk BB i CRIACER! 63 votume of 1001,
arfihicansibedyzaplution i Stn e ddéid torthe lptateﬂ*tt eusBen‘E%n (aﬂ.d maxﬁttateaﬁn the dark at 4°C for

or0uhfies” kheP@ibibe e KRR & Byl s b af Torher 400t of

ZKEM“MMWNand at 4C for 20 mn. For the aggregation

measurenents, aliquots of the platelet-richfplasna are
entrations of test

o b QPaHEEn o thpr S co B o A Bigeed EAF e SeMB ycoprotein I (CDAI)

t (Ing@eiorch [Wpulerabhéd; @at. afo. 6‘06745? RrLd erelgg'ng)?ﬁ%g%oﬁﬁtélEts. Using the

(SELLRN). in an a onet er det erm ne _ _
é’ Hiy© “t"BPJBF’é‘?%neﬁ“?P‘LdywéW%}ad aeggegsdi g Boman (Bpeoprotein  P-selectin
G(larR: o
Pl ol oreh o eltoanee; CAE MRS O3t BibyBle o By Bire gt sat of e
C@W? Payeleghin (f 2#?@!8&99@11:94@ t}aguggragﬂﬁswcﬁ rnestisg platelets However, after in-
donor.. To cal cul ate
{ Rt b N G o a6 (R B0RF st icieiane
transn1SS|on (anplltude of the aggregation 10 curve
Pals: Jempen; aridrevalus e &g par addition of the
agoni st in the presence and absence of test substance,
rati
s R BBl e P R R o RS DA Defin from Becton
f thntsm Impividgiytomotry cSysteas,. USAe and svhlustedifafd 0660 sthg the software

T%gggbérzég?gl) i?S(I%)i(tgg I\glfgﬁsog){"g{l 41%%“5{2 )b‘%egééiﬁéa The extent of

pltlaorebeeyts ativhtiands yistesnihdl bh&hF&%er{tﬂeWﬁﬁWmve platelets (CD41-
G NI S T

venlpuncture of voluntary donors and transferred into
5Th¢) mhmketbtyea;:n(nﬁabst}eckhbstdﬂbtsnﬂarteqbdted feanaaMd Mhe Reduction of platelet
q s, anti ulant, sodiumcitrate (1 part
s%c o f‘lf‘éis 2 agt1Ysipn &Y F 28Rt bl ood). The
nDnovettes are centrlfuged at 900 rpm and at 4C for a
pExjvivd asday20 mi nut es (Heraeus Instruments, Gernany;
Nbgafuge 1.0RS). The platelet-rich plasna is
%5& nmoved and transferred into a 50 m Fal con
[? ,&ééegafe}f“lne(gum'(aﬂf M sodium citrate, 20.9 mM
C|tr|c acid, 74.1 nMglucose) is then added to the
pAaskenor éﬁhesthetized guinea pigs (strain: Dunkin Hartley) are treated orally, intravenously or

intraperitoneally with test substances in suitable formulations. As a control, other guinea pigs are
treated in an identical manner with the corresponding vehicle. Depending on the mode of
application, blood of the deeply anaesthetized animals is obtained by puncture of the heart or of
the aorta for different periods of time. The blood is transferred into monovettes (Sarstedt,
Niimbrecht, Germany) which, as anticoagulant, contains sodium citrate 3.8% (1 part of citrate

solution + 9 parts of blood). To obtain platelet-rich plasma, the citrated whole blood is centrifuged
at 2500 rpm and at 4°C for 20 min.

Aggregation is triggered by addition of a thrombin receptor agonist (SFLLRN, 50 pg/ml) in an
aggregometer and determined using the turbidimetric method according to Born (Borm, G.VR,,
Cross M.J., The Aggregation of Blood Platelets; J. Physiol. 1963, 168, 178-195) at 37°C.
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10 volunme of the ACD buffer corresponds to a quarter

of the plasma volune. The platelets are sedinented by

ten minutes of centrifugation a{s42500 rotations and

4C. The supernatant is then carefully decant ed and

di P L are in .

o APEREfFhe B8 GeRlpRinblr MR RO} Forplpop il of e agaregation
bufifvenn (4) 18 derdrinsedi Suminntek @fttrckeldltlén withdiagorditUThe inhibitory activity of the

T R O ML i S

1 %asdion citniedh pf the Bonlfo] ddimdlet r aacet I c acid, 0.1%
gl ucose) and then nade up with wash buffer to a
qlune whi ch corresponds to that of the anount of
e washing is then repeated. The platelets

are preC|p|tated by anot her ten m nutes of
C ik ?brlfq'btgxﬁﬂd #bording gﬂg@ invertidh icﬁnBel ﬁlrﬂﬂedQEt}&?ﬁbostsh%ﬁdels in suitable animal
carefu suspended.in. o ilitre of jncubation
bdPess ) RN eRS @f%tf&% SgEFEHHOR 15 LD Via the PAR-1 receptor
bisuassie Rahel sgecﬁzs ik [R0#nas pigd Nan@ N k0 parelGular): paﬁaﬁM(&fﬂgia#émKogushl ,
d|h dr ogencar bonate, 5 nM 20 HEPES, 5 nmM gl ucose

RYP ol MRFYOS Sz KagphwaiTy ReinriarA, dushingmg 1, Circulation 2003,

aC#Josl Styoa 1 vingol D%&%@K P B, AliGy MFCORRRPAL AbARBLPUR, Nedelman
300 0O g]ﬁlatelets FACS sfaining and stimulation

ofMi4han T%Ma@raaeﬁg& AndyaderGoréqmia . Bharmecsiribim Ther- 2008, 304, 855-861).
presence or absence of a PAR-1 antagonist: The

pl atel et suspension is preincubated at 37C with the
substance to be tested or the 25 corresponding
solvent for 10 m nutes (Eppendorf, GCernany;

Thernom xer Confort). Platelet activation is triggered
by addition of the agonist (0.5 Mor 1M a-thronbin;
Kordia, the Netherlands, 3281 NIH units/ng; or 30
g/m thronmbin receptor activating peptide (TRAP6);
Bachem Switzerland) at 37 and with shaking at 500
rotations per mnute. After 0, 1, 2.5, 5, 10 and 15
m nutes, in each case an aliquot of 50 Al is renoved
and transferred into one mllilitre of 30 singly
concentrated Cel |l Fi xTM sol uti on (Becton Di cki nson

| mmunocytonetry Systens, USA). To fix the cells, they
are incubated in the dark at 4C for 30 m nutes. The
platelets are precipitated by ten m nutes of
centrifugation at 600 g and 4C. The supernatant is

di scarded and the platelets are resuspended in 400 Al
of Cell WashTM (Becton Di cki nson | nmunocytonetry
Systens, USA). One 100 Al aliquot is transferred into
a new FACS tube. 1l of the platelet-identifying

anti body and -153 1 | of the activation
state-detecting anti body are made up with Cel | WAshTM
to a volunme of 100l. This antibody solution is then
added to the pl atel et suspension and i ncubated in the
dark at 4C for 20 mnutes. After staining, the volune
of the batch is increased by addition of a further 400
Al of CellWashTM 5 A

fl uorescei n-i sot hi ocyanat e- conj ugat ed anti body

di rected agai nst human gl ycoprotein |l b (CD41)

(I mmunot ech Coul ter, France; Cat. No. 0649) is used
for identifying the platelets. Using the

phycoeryt hrin-conjugated anti body directed agai nst the
human gl ycoprotein P-selectin (Inmunotech Coul ter
France; Cat. No. 1759), it is possible to determ ne
the activation state of the platelets. P-Selectin
(CD62P) is localized in the a-granules of resting

pl atel ets. However, after in- 10 vitro or in-vivo
stimulation, it is translocalized to the outer plasm
menbr ane. FACS nmeasurenment and eval uati on of the FACS
dat a:




10

15

20

25

The sanpl es are neasured in the instrunent
FACSCal i bur TM Fl ow Cytonetry System from Bect on

Di cki nson | nmunocytonetry Systeps,. USA, and eval uated
and plotted using the software Il Quest, Version 3.3

g ch)gtn ?"%ﬁﬁ%@-{f%ﬁ“ﬂ‘@%ﬁ gfgﬁg(;ﬂ‘,%&glxicﬁyc%}nigsﬁm%Hgg\)n-e dTgfa

t he percentage of CD62P-positive platelets (CD41-
poldhiet subgiancess of tthg inventiopacdn bamphwerted OntdGharmaceutical preparations in the

- L fjve results are counted. The inhibitory
adr RSk

VI t he substances to be tested is cal cul ated
by the reduction of platelet activation, which is
bd&abteton t he activation by the agonist. Ex vivo assa
20 Pl atel et aggregation (guinea pig) Awake or
a es%gg&{zed guinea pigs (strain: Dunkin Hartley) are
tregF%d—Ufally, i ntravenously or intraperitoneally
with test substances in suitable formulations. As a
c 30 my qof tit dvepognd ofdixamplgd, 40 eng df Iz &€ (ndndhyfate), S0 mg of maize starch,

i dent i cal. nmapner W t rr | ng vehigle. _
e ag SRp e Wated P 35 Eor AR, iy G 20me afepenesium scaate
deeply anaesthetized aninmals is obtained by puncture
ofTableewtiglat 212 mg. Dibm2er § ine, ;diuk af dubvatnde {F mment peri ods

of time. The blood is transferred i nto nonovettes

( 2dt, Nunbrecht, Germany) which, as

a%@&%@%&ﬂlant, contains sodiumcitrate 3.8% (1 part of

citrate solution + 9 parts of blood). To obtain

p| e atintrerdfdhe inmpowrs], oftBxempletl; st ardaitaectbis @esluiated with a 5% strength

c g 00 rpm.and at . 4C for .20, mn. . : .
3BT H95 o B 538 B B0y Gl S S0 i it o mognesiom
I stceptedbr Hodm This nfiShatel iIRdbmresséd)nml donventiaal taBRt press (see above for tablet
a %ﬁggoneter and determ ned using the turbidinetric

“according to Born (Born, GV.R, Cross MJ.,
The Aggregation of Blood Platelets; J. Physiol. 1963,
1@3%al dugflentidh) at 37C. -154 For neasuring the
aggregation, the increase of the light transm ssion

( | it.ude of the aggregation curve in % is

dgggpﬁﬁﬁ%ﬁ 5 mnutes after addition of the agonist.

The inhibitory activity of the adm nistered test

s ﬁﬂ@ﬁ Ampotthe icompdfuad of Bamptt larllﬂ)Oﬁa’ggSOﬁ ?jhaﬁall (Qﬂ%ﬁﬂﬁﬂmg b?%odigel (xanthan
t he uct| a e i on, ased on the nmean o

t ﬁé’“ﬁ i gwﬁﬁﬁ%f‘%g%ggﬁlﬁ”\%rvo assay The conpounds

according to the invention can be studied in

t iy onglodoss ofiblems of the sathjicabd eccardingatb thedeaiicSconBgposds to 10 ml of oral
tQ&;tgﬂpnbin-induced pl at el et aggregation is nedi ated

vitaPPHE PAR- 1 receptor. Suitable animal species are

gui nea pigs and, in particular, primtes (conpare:

KdgeduftionM  Kobayashi H, Matsuoka T, Suzuki S,

Kawahara T, Kajiwara A, Hi shinuma I, Circul ation 2003,

%/g"h% %?d?ge\?v ‘i)sl&il_l?p]é%le&h%/ Ftﬁagn%w%{{% ggrfl%Hd (?ﬁﬁ?‘a%%g:rgg?ﬂ(@g goothe suspension.
ATy awate fis Bided Avhile adaingoThomixtyre Is stithedr fopeldut 6EX{ntil the Rhodigel has
TR%r (ﬁ%pﬁ 304, 855-861). - 155 C) Exenplary

et BRGS0t phar maceuti cal conpositions The

substances of the invention can be converted into

pisalutian swhichah bp hdRinistéred Dftrdvendusy: f ol | owi ng way:
Tabl et :

Composition:




5 Conposition: 100 ng of the conpound of Exanple 1, 50
mg of | actose (nonohydrate), 50 ng of maize starch,

10 ng of polyvinyl pyrrolidone (R¢P 25) (from BASF
Germany) and 2 ng of magnesi um stearate. Tabl et wei ght

212 ] adi us urvature 1

Prloglgg’tfit}?n: %ﬁ%gf %[%&plifr g lgsfg ? ﬁg&¥%ﬁ%nﬁr?gy °8$4(g<n%{’r‘?p%53 g of water for
1,inje¢tonewse and starch is granulated with a 5% strength
solution (mMmnm of the PVP in water. The granul es are

dﬁ%&%c&gd then m xed with the magnesi um stearate for

5Tmm. s mixture is conpressed in a conventiona

tabl et press (see above for tablet format). Oal

s UBpenspamnd of Egan@derp Gsdissbived tof @0 with polyethhRne Ap@OUOEDby stirring in the

%L\%a%gfe?el s%;l éﬁl{ g'?%%%lié% Oftzlgétgﬁ:z%{&gi%(s?&é 022 8mg%1dgcli§?pnsed under aseptic

wabaditiond. isto rightesterlitised @fusib botilgs. Ofhetlhteer GAIFIB4AGvith infusion stoppers and
accor@igg to the invention corresponds to 10 m of
or’Af"Pe8 W ensi on. 20 Production: The Rhodigel is
suspended in ethanol, and the conpound of Exanple 1 is
added to the suspension. The water is added while
stirring. The m xture is stirred for about 6 h until

t he Rhodigel has finished swelling. Solution which
can be adm ni stered intravenously: 25 Conposition: -
156 1 ng of the conmpound of Exanple 1, 15 g of

pol yet hyl ene gl ycol 400 and 250 g of water for

i njections. Production: The conpound of Exanple 1 is
di ssol ved together with pol yethylene glycol 400 by
stirring inthe 5 water. The solution is sterilized
by filtration (pore dianeter 0.22 m and di spensed
under aseptic conditions into heat-sterilized infusion
bottles. The latter are closed with infusion stoppers
and crinped caps. WD 2005/007157 _ °

PCT/ EP2004/ 007227 -157 Patent Clainms 1. Conpound of
the formula E\1C'2)n OL NR2 in which 5 E represents
nmet hyl ene, NH, an oxygen atom or a sul phur atom
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mrepresents 0, 1, 2 or 3, n represents 1, 2 or 3, 10
R WPO29P&8@EH2  hal ogen, hydroxyl, anmino, cyano, niRGTEP2004/007227
trifluoromethyl, trifluoromethoxy, alkyl, alkoxy,

hydr oxycar bonyl , am nocar bonyl ;15l-koxycar bonyl ,

al kyl am nocar bonyl or -NH(C=0 OR9, where R9 represents
( @atep® Clailmky| , (C3-C7)-cycl oal kyl, (C6-C, o)-aryl,
(C3-C7)- cycloal kyl methyl or (C6-C, 0)-arylnethyl, R2
repres I f.the formula S X 15 where NNY N Y
HqH orgﬁﬁiP@%Fﬁpﬁq. 1arepresents t he point of
attachnent to the pyrazoline ring, -158- X represents
R3 or (C,-CB)-aIkngneg where al kyl ene may be
substituted by I t(Ezlfﬁ%%#Wne atons, Y represents R3
or (C, -CB)-al kyl ene-\g&-Nwhere al kyl ene may be
substituted by 1 to fluprine atons, 5 R3 represents
1, 3- benzodi oxol e, ZCQ-diqupré'IBS-benzodioxole,

2, 3-di hydro- 1, 4- bepRdjoxi N

2,2,4,4-tetrafl uor @ , 3- benzodi oxj n, indanyl,
1,2,3,4- tetrahydrdhdpmhyl, (C6-Cléd-aryl, 5- to

10- nenber ed heteroaryl’, (C3-C6)- cycloalkyl or 5- to 1
0- nenber ed heterdByeiyl, 10 15 20 25 30 where aryl,

het eroaryl, cycloal kyl or heterocyclyl may be

in which

E represents methylene, NH, an oxygen atom or a sulphur atom,

m represents 0, 1, 2 or 3,

n represents 1, 2 or 3,

R! represents  halogen, hydroxyl, amino, cyano, nitro, trifluoromethyl,

trifluoromethoxy, alkyl, alkoxy, hydroxycarbonyl, aminocarbonyl, alkoxycarbonyl,
alkylaminocarbonyl or -NH(C=0)OR®,

where

R’ represents  (C,-Cq)-alkyl, (Cs-C;)-cycloalkyl, (Cs-C)p)-aryl, (C;-C)-
cycloalkylmethyl or (C¢-C,g)-arylmethyl,

R? represents a group of the formula
[ i
X N—Y —I-I—N—Y
’ H ! H y
o N _CN

where

* represents the point of attachment to the pyrazoline ring,
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substituted by 1 to 3 substituents independently of
one another selected fromthe group consisting of
hydroxyl, am no, halogen, cyangg nitro

nonohal omet hyl , dihalonethyl trihalonethyl nono-

hal onet hoxy; d|h mephoxy, al kyl,
al koxy, %&Ian1ﬁo aryl, (% %@ @?@ar onyl ,
alkoxycarbonyl an1nocarbony| alkylan1nocarbonyl,

al kyl car bonyl , awhyitallcalanmawlbecsnwiuaédm Icte A flmasihecanony
and al kyl sul phonyl, R4 represents hydr ogen,

1, 3- benzodi gxol e f epzodi oxol e,
2, 3-di hydr 09{>1< 4- Bgnz%ésdk Ar L€)-nfreRER?

2,2,4,4-tetrafl uoro- 4H—1,3 benzodioxin, i ndanyl ,
1,2,3, 4-tetr ahy dwbera plryleyd may @GulBtioiteddryyll to 45luotine atoms,
10- menbered heteroaryl, (C3-C7)-cycloalkyl, 5- to

10.' menber ed het e Pezégty Il 3 b@(%fl%%glg 2 Z%Yfﬁlr&{o’-{ 3- Pen&odloxole 2,3-dihydro-

trlfluorone onall uor I’ne-su
al kyl t hi o, O?S 1,4- b@zod‘i)oﬁlﬁ @,Q 4:4NRrdRBprowib i e-bamzpth,oxm indanyl, 1,2,3,4-
het er oaryl, cyclp

substituted by 1 to mnu%glf @%%ﬂ"i ’l'y%dseﬁ%?%gﬁ?’l’ve%?etemaryl (Cs-Co)-

one anot her sel eglatkyf sroRtd Mem@ritleryd heerwyd$l| ng of
hydr oxyl, am no, hal ogen cyano nitro, oxo,
nonohal onet hyl , d|halo r|halo

nonohal onet hoxy, di haTNoere %%Xy, SPITR %Yﬁg’%bfg&fr hytgrggyelyl may be
optional | y al koxycar bamyttutedibgtl tous aobsétusarx independently of one another

21 Koxycar bonyl - arm noBSRPIsa A U A1 SRSt gy, amino, halogen,
al kyl carbonyl , al kyl Cégl’ab@mﬁ@)ﬁ%no}ﬁldﬁ)éhﬁ'ﬁrdbﬁf(b)ﬂethyﬁ?ﬂ}ﬁlbmethyl mono-
and al kyl sul phonyl -159 5 10 édS 20 R5 represents

optional l'y fluorine- sieRFheRyedibalepsthoxy cpribglompetagny)  alkyl, alkoxy,

benzyl, (C3-C,)-cycla lkﬂﬂno or ariyl c aﬁﬁ@MEarbM@Pr € alkoxycarbonyl
aryl , benzyl or cycl oal may be substituted by 1

3 “substituents inde p%‘ﬂ’&%‘i‘?‘f‘?%ylof dledargipenarhenyls ef W%@Oﬂ}’l alkyl-

fromthe group consi ghibddgioRd, ahéﬂ%EIQKN}JIamlﬁ&I{HOAIkylsulphonyl
hal ogen, cyano, nitro, ox0, "~ nonohal onet

di hal onet hyl , tri hal onet hyl , nonohal onet hox
di hal omet hoRy, t FPHEIGTEYAGES bﬁtbymzodlar%x;zg 2-difluoro-1,3-benzodioxole,

al kyl am no, aryl p 3.d3688%Y1 4-bdheediOxy.car PORY la.tetrafluoro4H-1 ,3-benzodioxin,
al koxycarbonyl , ami nocarbonyl, al Kyl - @ani nocarbonyl

al kyl car bonyl , alq!é%%all’léérﬂy‘le@%ydmmﬂhWb atlpéhyiarylafi rie 10-membered
and al kyl sul phon}{étcroaryl, (Cs-Cy)-cycloalkyl, 5- to 10-membered heterocyclyl, hydroxyl,

cyano, trifluoromethyl, optionally fluorine-substituted alkylthio, -OR’,
-C(=O)R°® or -NR'R?,

where aryl, heteroaryl, cycloalkyl or heterocyclyl may be
substituted by 1 to 3 substituents independently of one another
selected from the group consisting of hydroxyl, amino, halogen,
cyano, nitro, oxo, monohalomethyl, dihalomethyl, trihalomethyl,
monohalomethoxy, dihalomethoxy, trihalomethoxy, alkyl,
optionally alkoxycarbonyl-substituted alkoxy, alkylamino, aryl,
benzyl, hydroxycarbonyl, alkoxycarbonyl, aminocarbonyl, alkyl-
aminocarbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonyl-
amino and alkylsulphonyl,
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R6 represents hydroxyl, amno, alkyl, alkylam no,

al koxy, (C6-C,o0)-aryl, benzyl oxy or 5- to 10-nenbered

het er ocycl yl, where aryl or quloxy may be

substituted by 1to 3 substitu |ndependently of

g;gr g)r(];)lt heramﬁﬁloec;{]gﬂqsefn[sogﬁttogg ﬁg b3S rP e-s%‘s%ﬁu% ngyl (C6-Cio)-aryl, benzyl,
monohal onet hyl , (ﬁs’lﬁi] cylcrbhlkyllqr alkyichﬂbrqﬂret hyI ,

nonohal omet hoxy, di hal onet hoxy, tri ha: onet hoxy,

al kyl , al koxy, al kyl ale ryl ., -benz :
hyd¥oxycar boﬁyl al)/kes\%ca%/dn nzyl Oﬁicﬁ%lgilt“%dﬂa}'l be substituted by 1 to 3
al kyl am no- car bonyl suh&tkgelntsaﬁd&pﬂmhntly&ifk)yié ﬁrﬂﬁl’(w@é{éc@ﬂy&om the group
al kyl car bonyl am no and . kylis R7 repr esents

hydrogen, al kyl or be®3§f ngg L‘*@fﬁ rﬁ‘@n‘hy 318858 cyano, nitro, oxo,

al kyl, phenyl, al kyl casdoRilyhethy] &Hﬁyﬁaﬁﬁoﬁﬂﬁhlom@tﬁﬁylnonohalomethoxy,
sul phonyl , optionally, al kyI substituted ﬁ%wcar bony

or optionally al kyl - 4haipethoxy.emhalepethoxy, i»lalkoz&sz, alh]dammo aryl,
its salts, its sol Vat&ﬁmnﬁ&dm?ca%ﬂnwataﬁc% dﬁ%rbbﬁﬁ %ﬂing&rbonyl alkyl-

for the treatnent and/or prophyl axis of di seases
Conpound of the for mAngnecarberyl,” pikgcarbempy, | alkyl@rhonyhixgoalkylcarbonyl-

in which E represent Sanﬂﬁ‘&i?M'aﬁ&EulpMﬂvyl an oxygen atom or
a sul phur atom mrepresents 0, 1, or 3, 5n

represents 1.,.2 or 3, R represents haI ogen, hydroxyl,
am no, cyan ni trp]g;eseptisl lp}{dwybmnpwmlkyl alkylammo alkoxy, (Ce-Cio)-aryl,

trifluoromet hoxy, beawfaséy,orgtmmm{ﬂgr@? RKGALCRE nyl,

am nocar bonyl , al koXycar bonyl, amn bonyl or
- NH( C=0) OR9, V\,here 10 RO represents (C, -C6)-al ky
(C3-C7) - cycl oal kyl , ("d6re@y)w Resayloxy agy @v);ubstltuted by 1 to 3 substituents

cycl oal kyl met hyl or G@B&dgﬁtryad'f%h%h%ﬁ &R%d CSﬁig"altlpsconsmtmg of

a group of the fornula
H H hydroxyl, amino, halogen, cyano, nitro, oxo, monohalomethyl,

dihalomethyl, trihalomethyl, monohalomethoxy, dihalomethoxy,
trihalomethoxy, alkyl, alkoxy, alkylamino, aryl, benzyl,
hydroxycarbonyl, alkoxycarbonyl, aminocarbonyl, alkylamino-

carbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonylamino
and alkylsulphonyl,

R’ represents hydrogen, alkyl or benzyl,

R represents hydrogen, alkyl, phenyl, alkylcarbonyl, alkoxycarbonyl, alkyl-
sulphonyl, optionally alkyl-substituted arylcarbonyl or optionally alkyl-
substituted arylsulphonyl,

and its salts, its solvates and the solvates of its salts
for the treatment and/or prophylaxis of diseases.

2. Compound of the formula



10

15

O NNX Hwhere 15 * represents the point of
attachnment to the pyrazoline ring, X represents R3 or
(C, -C8)-al kyl ene-R4, where al ky]ene may be substituted
by 1 to 4 fluorine atons, -161 represents

(C, -C8)-al kyl ene- R4, where al kyl ene may be substituted
by 1 to 4 quorineing\ HB% 10 R3 represents

1, 3- benzodi oxol e, Z\2-dj,fl uoro-1, 3- benzodi oxol e,

2, 3-di hydro- 1, 4- benyodi i
2,2,4,4-tetrafl uorogph 1 B- benzoem? oxi n, indanyl,

1, 2, 3, 4- tetrahydronapht pA¥s,/( C6- Clo)-aryl, 5- to

10- nmenber ed het erog (CS)%B)- cycl oal kyl or 5- to
10- menber ed het erodyg , Where arylm, heteroaryl,

cycl oal kyl or heterpsy€lyl nmay be substituted by 1 to
3 substituents inggpendently of one another selected
fromthe group consl'sting of hydroxyl, am no, hal ogen,
cyano, nitro, nonohal onethyl, dihal onethyl,

trihal gpefhy!, nono- hal omet hoxy, di hal onet hoxy,
tri hal onet hoxy, al kyl, al koxy, alkylam no, aryl,
hydr oxycar bonyl , al koxycarbonyl, am nocarbonyl,

al kyl afi noc sapbeseny$ methylknel WHy forxygen atdok g a sutphndeooy,| oxy,

al kyl car bonyl am no and al kyl sul phonyl, 15 R4

represepts n¥ﬂ£88§@4 1,35 benzodi oxol e,

2,2-di fluoro-1, 3-benzodi oxol e,

2, 3-di hydro-1, 4- benzodi oxi n,

2,2, 4, 8-t et Ffesesy b24H31, 3- benzodi oxi n, i ndanyl,

1, 2, 3,4-tetrahydronapht hyl, (C6-Clo)-aryl, 5- to

10- e red 0 ( G3; cygl-oal k 5- .

10- msmr edret%)gbt% Eerﬁ%c;}%hgfn ﬁ%&&rw ,ﬂlg(;gang}%am’ nfe,  trifluoromethyl,
tri f1 uor ometrifitoromgthoxnadkiyl, plkbxyy bydrorecarbbrl, iamirtoeatbonyl, alkoxycarbonyl,
al kyl thio, - : - :(3¢§b_ -NR7R8, 25 where

aryl , heterggﬁép?méggrﬁérky 635 gferocyclyl may be
substituted by 1 to 3 substituents independently of

one anot her whewel ected fromthe group consisting of

hydr oxyl , am no, hal ogen, cyano, nitro, oxo,

nonohal onet Ryl , i -tk hat e -Cyo)- -C,)-
nonohal ot net oxy,p&?ﬁ§?§§g¥%%§§v’tﬁ%ﬁgfﬁﬁé%ﬁgkny6CW)myL G0
al kyl , cycloalkylmethyl or (Ce-Co)-arylmethyl,

R’ represents a group of the formula

o] O S
3 IR I

O

N
oy o S
H

where

* represents the point of attachment to the pyrazoline ring,
X represents R’ or (C;-Cg)-alkylene-R?,

where alkylene may be substituted by 1 to 4 fluorine atoms,
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optional |y al koxycarbonyl -substituted al koxy,

al kyl am no, aryl, benzyl, hydroxycarbonyl,

al koxycar bonyl, am nocarbonyl, _g;kyl - am nocar bonyl,

al kyl car bonyl, al kyl car bonyl oxy, al kyl carbonyl - am no

and al kyl sukphon A€ s optionally

fluori ne-sulggt i tﬁ éeéé‘gﬁ@@e%@@%%) -aryl, benzyl,

(C3-C7)-cycl oal kyl or al kyl carbonyl, -162 5 10 15

where aryl, benzyhemnlkglgnd nay beydubsinyedisy IstodStubting R6nd)y

1 to 3 substituents independently of one another

selected frgmthe _gro ansi,.sti,ng,qf.. hydr I . .

ani no, hal ogen, E?geﬁ%nt{grwt% Fgzodisele, 2%%#2‘%&‘1‘@%?‘}%9?“?“‘@ 2,3-dihydro-
di hal onet hyl , triljdcdensodiokinl 2,2 pehalvereiHr08benzodioxin, indanyl, 1,2,3,4-
di hal omet hoxy, tri hal onet.hoxy I | k ,

al kyl ami no, aryl ’tctra éiﬁozm)}}th)ﬁy%-%%ra’},égﬁ?ﬁ)e’)(-}[nembered heteroaryl, (C;-Cq)-
al koxycar bonyl , aydldalhenso fy10-méhieydd-hefdchgigiar bonyl |

al kyl car bonyl, al kyl car bonyl oxy, al kyl carbonyl - am no

and al kyl sul phonyl, R6.represents hydroxyl m no,

al kyl, al kyl ani no, al Rb%§, ar(yébg‘f‘f%ﬂr\//lar %c?loan%@rﬁyﬁ?f?)?cydyl may be
or 5- to 10-nenbered Elﬁ)%t@tﬁ@@)b%' Vo 3 \WliHtiiers WhdePéndently of one another
benzyl oxy may be substituted by 1 to 3 substituents

i ndependent |y of one &ittHeFom dhecEpenicmpising Hehygiosilp amino, halogen,
consi sting of  hydr oX¥janoafikd) Snonbl AGAN1, dRERARhy ) iriHafmethyl, mono-
oxo, nonohal ormet hyl, di hal onet hxl , trihal onet hyl,

monohal onet hoxy, di hahdemethexyy, dihalpmetbexymetriheamethoxy, alkyl, alkoxy,
al kyl, al koxy, alkyl agiA@min8! ¥! - arPeNZY hydroxycarbonyl, alkoxycarbonyl,
hydr oxycar bonyl , al koxycarbonyl, am nocarbonyl,

al kyl ami no- car bonyl , aminRearkoal onglkylaminpgarteaylb o rafkydserbonyl,  alkyl-

al kyl car bonyl am no apgh, Miami
hydr ogen, al kyl or beggyﬁy%%%%l%?%gr}easgﬁg ‘ﬁ"%&%&@%’,‘cﬂ’

al kyl, phenyl, al kyl carbonyl, al koxycarbonyl, al kyl - _

sul phonyl , épti OFfRRFds§Nts| Igirogenibd Sibenaodivxeley 120adiBunrgdl,3-benzodioxole,

or opt| onal l y al 5»3'—51]’1}%1’89?,&-8& )ngiﬁ‘,ryl Sﬁl,b,a!lgtgt}qﬂuor%%-l,3-benzodioxin,

its salts, its solvates dn ne sol vates of 1ts salts.

3. Conpound accofrfenyd tl@,33-wirshydropgphithyl, WGs6ho)taryl, 5- to 10-membered

represents nethy Of & I (L@ in

represents 0, 1 il_)l?tgrg?ryhufb; ) %{Jclg ,%n to 5(9 rr}’kabered heterocyclyl, hydroxyl,
cyano, trifluoromethyl, optionally fluorine-substituted alkylthio, -OR’,

-C(=O)R® or -NR'R?,

N

where aryl, heteroaryl, cycloalkyl or heterocyclyl may be
substituted by 1 to 3 substituents independently of one another
selected from the group consisting of hydroxyl, amino, halogen,
cyano, nitro, oxo, monohalomethyl, dihalomethyl, trihalomethyl,
monohalomethoxy, dihalomethoxy, trihalomethoxy, alkyl,
optionally alkoxycarbonyl-substituted alkoxy, alkylamino, aryl,
benzyl, hydroxycarbonyl, alkoxycarbonyl, aminocarbonyl, alkyl-
aminocarbonyl, alkylcarbony!, alkylcarbonyloxy, alkylcarbonyl-
amino and alkylsulphonyl,

R’ represents optionally fluorine-substituted alkyl, (C4-C)p)-aryl, benzyl,
(C5-Cy)-cycloalkyl or alkylcarbonyl,
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n represents 1, 2 or 3, R represents hal ogen, am no,

cyano, nitro, trifluoromethyl, alkyl or al koxy, -163-
R2represents a group of the forygla 00 * SXN-Y ,CN H N

HY or NX Hwhere * denotes the point of attachnent

to the pyrazoline ringy.p Xi 6R8SEN or .

(C -C8)-al kyl ene-R4, YT eaé’r ’eseni sgr {ytioRtiyl may be substituted by 1 to 3
(C -C8)-al kyl ene- R4, abstitGenRSindeppudestynbfone another selected from the group
1, 3-benzodi oxol e, 2,2-difluorq-1,3-benzodi oxo] e, ,

2 3-di hydro- 1, 4- benZ%o |18t>1(1}gn,°? }})’droxyf amino, halogen, cyano, nitro, oxo,

2,2, 4, 4-tetrafl uoro- 4H0ﬂQ}x3}obﬁfh?Ddihﬁl>éhlgthyi, ﬂﬂfgl’bﬂe%l, mo(xj'nohalomethoxy,

1, 2,3, 4- tetrahydronaphthyl henyl, 5- or 6-nmenbere _

heteroaryl, ( CSYOB) ) glgfgp%gpy& n—g%koglet}mty,@lmﬂﬁl@@d alkylamino, aryl,

heterocycl yl, where phepyl) hyda@tyeﬁrsﬁfyllclz.-tlko@%&km!/l‘fx}mﬁarbonyl, alkyl-
0

heterocyclyl may be substituted b
substitﬁen?s independ@ﬁ@?ﬁm%?ﬂoﬁﬁwéﬁ@@ﬁérﬂkﬁ@@b@wéuy,amykmbmWL

fromthe group consi sihifgafailydipBayh, am no, hal ogen

cyano, nitro, trichloronethyl, trlfldor?rethyl, )
monof | uor onef hoxy, difl uoromethoxy, trifl uoromethoxy,
(C -C4)- al ki}F {@?@894?}8- Bydeexys, anuig, - eyl alkilaminei atkoxy, (Co-Cio)-aryl,

henyl, hydroxy- GREeRM: s- oGbrfeivertl KogpERRONY! |
gninocarbonyl, (C,-%E?Q'alkylan1nogarbonyﬁﬁgﬁd
(C, -C4)-al kyl carbonyl,. R4 represents hydrogen,

1, 3- benzodi oxol e, 2, 2Vifrg drylogrpenzytnxy @y ddisehstituted by A0to 3 substituents

2, 3-di hydro- 1, 4- benzagdid¥idently of one another selected from the oup consisting of
,2,4,4-tetraf|uoro-4Hf%,3-benzod|OX|n, |néhnyﬂf group 8

2 . :

1, 2, 3, 4- t et r ahydr onagHEmY], aptinen yielogena pivarey Injtrcs -oxoy monohalomethyl,
6-menbered het er oar ydihal&n%?ﬁ:ﬁ, )nhﬁ%ﬁ&@?l', '%xfohﬁ'mﬁ%oxy, dihalomethoxy,
6- me no, u %%y )

nmbered heterocyclyl, cy tri orone
OR5, -C(=O R6 or - NRrildometloxy, alkyl, alkoxy, alkylamino, aryl, benzyl,

hydroxycarbonyl, alkoxycarbonyl, aminocarbonyl, alkylamino-

carbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonylamino
and alkylsulphonyl,

R’ represents hydrogen, alkyl or benzyl,

R® represents hydrogen, alkyl, phenyl, alkylcarbonyl, alkoxycarbonyl, alkyl-
sulphonyl, optionally alkyl-substituted arylcarbonyl or optionally alkyl-
substituted arylsulphonyl,

and its salts, its solvates and the solvates of its salts.
3. Compound according to Claim 2
in which
E represents methylene, NH or an oxygen atom,
m represents 0, 1 or 2,
n represents 1, 2 or 3,

R’ represents halogen, amino, cyano, nitro, trifluoromethyl, alkyl or alkoxy,



wher e phenyl, naphthyl, heteroaryl, cycloal kyl or
heterocyclyl may be substituted by | to 3
substituents independently of pgg_another sel ect ed
fromthe group consisting of hydroxyl, am no, hal ogen,

-164 cwano, _ni ' onet hyl ,
trifluéﬁone%ﬁ@%%ﬂﬂ%%égjwﬁﬁ%@ghg%hoxy, di fl uor onet hoxy,
trifluoronmethoxy, (C -C4)-alkyl, (Cl-C4)-alkoxy,

(d -C4)-al kyl a@ no, phenyl, Ohydr oxycar bonyl ,

(C, - C4) - al kox argpnyl, ahiHoc&LQ§nyl,

(C -C4)-al kyl am nb- *5 car bonyl Han J

(C, -C4)-al kyl carbonyl, R5 represents optionally
fluorine-substituted (C, -C4)-al kyl, phenyl, benzyl or
(CL -C4)-al kyl garbonyl, R6 representsCNa - C4) - al koxy,
R7 represents drogen or (C,-C4L-alkyl, 10 R8
represents (T - —arkyl Obr opt i —X

(C -C4)-al kyl -substituted phenylcarbdﬂyl,,and its
salts, its solvates and the solvates of its salts. 4.
Conpound ac&&rding to daim2 or 3, in which 15 E
represents tyl ene, NH or an oxygen atom m
represents 0, 1 or 2, nrepresents 1, 2 or 3, R

represents hal og@éhoted MePpRint 654Ahmehf to thelfIFR6M e Mk,
(C -C4)-alkyl or (C -C4)-al koxy, R2 represents a

roup of the formula N H where *
?eprgsents e pHWHFmEﬁ£2¥E§%h$%ﬁ%kP%E€he pyrazol i ne

ring, X represents R3 or (C, -C6)-al kyl ene-R4, -165 R3
represents ¥, 3- bepzeaeito0piOs)-alkylene-R*,
2,2-difluoro-1, 3-benzodi oxol e, 2, 3-di hydr o-
1, 4- benzodi @xi n, ) . . .
2.2, 4, A-t et faf | uBPESAE 13 Ppradoatfok? HillugiehyPenzadiotgle, 2,3-dihydro-
6- menbered het el @akeytodidkin( §3:4@60ktrafi61024H -k B ben2bbiRkia, indanyl, 1,2,3,4-

phenyl, heteroaryl or cycloal kyl nmay be substituted by
D or’ 5 2 substi 1TEREETERUE RIS v off GBeTaRSERSh Bfteroiryl, (C+-Co-

10 sel ected from theycloalky! or 5- or 6-membered heterocyclyl,

15

20

25

where phenyl, heteroaryl, cycloalkyl or heterocyclyl may be
substituted by 1 to 3 substituents independently of one another
selected from the group consisting of hydroxyl, amino, halogen,
cyano, nitro, trichloromethyl, trifluoromethyl,
monofluoromethoxy, difluoromethoxy, trifluoromethoxy, (C,-C,)-
alkyl, (C,-C,)-alkoxy, (C;-C,)-alkylamino, phenyl, hydroxy-
carbonyl, (C;-C,)-alkoxycarbonyl, aminocarbonyl, (C,-C,)-
alkylaminocarbonyl and (C,-C,)-alkylcarbonyl,

R* represents hydrogen, 1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole,
2,3-dihydro-1,4-benzodioxin, 2,2,4 4-tetrafluoro-4H-1,3-benzodioxin,
indanyl, 1,2,3,4-tetrahydronaphthyl, phenyl, naphthyl, 5- or 6-membered
heteroaryl, (Cs-C¢)-cycloalkyl, 5- or 6-membered heterocyclyl, cyano,
trifluoromethyl, -OR’, -C(=0)R° or -NR'R?,

where phenyl, naphthyl, heteroaryl, cycloalkyl or heterocyclyl may
be substituted by 1 to 3 substituents independently of one another

selected from the group consisting of hydroxyl, amino, halogen,
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group consisting of hal ogen, cyano, trichloronethyl,
trifluoronethyl, nonofluoronethoxy, difluoronethoxy,
trlfluoronethoxy, (C,-C4)-a|ky|tﬁnd (C, -C4)-al koxy, 10
15 R4 represents hydrogen, pheny - or 6-nmenbered

075550 Tocnd KR e oI g, oro
where phenyl, het er oaflybromethetyo diflogtomethoke tréfhaegmdtydxy, (C,-C)-alkyl,
dependent 1y of one KSEIoO eltace bR iTip: benyho droryearbonyl
consi sting of hal ogen(Cchy,aﬁllQoxwa&Bonylt r hmlmoedr%?r}iiz{, RZE(C)}-C‘,)-alkylamino-
{r1 11 tor oot hoxy, | (O, SRAERBSEr Gt abeR. ol koxy

R5 represents optlonally fluorine-substituted

(Cl-C4)-al kP, Rprds&ids GsRAAIE ﬂwlxhélmm@fed (cl-c4) alkyl phenyl benzyl or
(C -C4)-al kyl, ? R8 represents (Cl-C4)-alkyl, and its
salts, its sol valeCoRUYeHBowh vates of its salts. 5.
Compound according to any of Clainms 2 to 4, in which E

represents et hykpnRtents @3-OP-dIRRAFESENtS 1, n represents
1, R represents hal ogen, R2 represents a group of the
formula -166,N RCN N X where * sents the point
of attachne tor?pFFéeWYEEO@F‘?WéCFFH e ?X represents R3

or (C -C6)-al kylene-R4, 5 R3 represents phenyl, 5- or

6- menber ed &t er epreséntOr (CC&,)%Q}& cyel oadpkiydally 10(@\@; Blkyl-substituted
phenyl , heteroar *ﬁfg{ E | oal kyl may be substituted by

| or 2 substitu T, bendently of one anot her

sel ected fromthe

and its salts, its solvates and the solvates of its salts.
4. Compound according to Claim 2 or 3,
in which
E represents methylene, NH or an oxygen atom,
m represents 0, 1 or 2,
n represents 1, 2 or 3,
R represents halogen, amino, cyano, trifluoromethyl, (C,-C4)-alkyl or (C,-C,)-alkoxy,

R? represents a group of the formula

where
* represents the point of attachment to the pyrazoline ring,

X represents R’ or (C,-C¢)-alkylene-R*,
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group consisting of hal ogen, cyano, trichloronethyl,
nmono- fl uoronet hoxy, difl uoronethoxy, trifluoronethyl,
trifluoromethoxy, (C, -C4)-alkylj@nd (C -C4)-al koxy, R4
represents hydrogen phenyl, 5- or 6-nmenbered

heteroaryl, 5=
het er ocycl y cy% CS&%{ 1%"&%%‘%%’%‘?15’3,? 2%1ﬂu%@ﬁgirgoc\%ﬁxole 2,3-dihydro-
phenyl, " het er oar y}4;benaediosi) R214,4otetrifhivsr4H-y Gibghzottiayinbhenyl, 5- or 6-

substituted by 1 or.2 stituen ently of

one another sel BEFRY® ‘ﬂijg ‘Wll °ré¢3o%'°%g%§fygt i ng of

hal ogen, cyano, trichloronethyl, nonofl uoronethoxy,

di f 1 uor onet hoxy, tri fvherephenst, thytlex;oaxtyr orf dydioalRytahdyde)substituted by 1 or
(C -C4)-al kyl and (Cl: .. al koxy, rep esents

methyl or ethyl, 20 af os“?’stt%“%él ‘Péepeﬁ%gt y5,8 V¢ guothgy elected from the
the solvates of its sglolp. &nsiRiQcess ft&[og@d’ epayaha,g trichloromethyl,

conpounds of the formula (1) defi ne Claim?2
characterized in that? f@‘e H‘ﬂﬂsﬂs of M1 “‘PTBF‘FFE’}P’%Y 1@fffluoromethoxy,
E/~-- fCHO N O NH i ntrimlbfbﬁleﬁ{oxy AR g 19C9-§1koxy,

defined in aim2, are reacted e|t er 5]

conmpounds of ,the formula in which X is as def
Caim2 andRz  r EBFSEEhREogsn. Rhem). SpPéfSé‘Feéfl?FS?d @E‘FTGFWhéCs-Ce) -cyclo-

or brom ne, or h}(HHIlO)SWor 6119c:lﬂl5ered[ Rlter¥éyeh1, COIRD l—iﬂﬂ&ar&ftethyl -OR’ or
the fornmula Y-NCO , which Y is as défined
t

Caim2, 15 or th conpounds of the fornula
Y-NCS (V),

where phenyl, heteroaryl, cycloalkyl or heterocyclyl may be
substituted by 1 or 2 substituents independently of one another
selected from the group consisting of halogen, cyano, oxo,
trichloromethyl, trifluoromethyl, monofluoromethoxy,
difluoromethoxy, trifluoromethoxy, (C;-Cy)-alkyl and (C;-Cy)-
alkoxy,

R’ represents optionally fluorine-substituted (C;-C,)-alkyl,
R’ represents hydrogen or (C,-C,)-alkyl,
R® represents (C;-Cy)-alkyl,

and its salts, its solvates and the solvates of its salts.

5. Compound according to any of Claims 2 to 4,
in which
E represents methylene,
m represents 1,
n represents 1,
R represents halogen,

R? represents a group of the formula



10

15

20

in which -168 Y is as defined in daim2, or [D] wth
conpounds of the formula OCIO'X (VD, 5 in which Xis
as defined in Caim2, or 10 [Egin two steps first
wi t h di phenyl cyanocar boi m date and then wi th conpounds
of the formula XNH2 (VI1), in which X is as defined
in Claim2. 7. N2onpound of the fornmula (1) as defined
in any of d ai 2 to 4 for the treatnent and/or
prophyl axi s |

?ﬁ'@és. 15 8. Use of a conpound of
the formula (1) as defined in any of Clainms 1 to 5 for

preparing a nedicanent for the treatnent and/or
pr ophyl axi s“%L cardi ovascul ar disorders. 9. Use of a
t

compound of Re formul a (1) as defined in any of

Claims 1 to 5 for preparing a nedicanent for the
treat nent arfd/ or represpitytharoist affattachmentbyo éwripglaiadine ring,
di sorders. 10. Method for the treatnent and/or

rophyl axi s yof ¢ ' cul ar ~di s which
gon‘Briyses 58 us?ér?gésgl}{?ﬁeérjrépgg%a@(g[ege)e}kéffective anmount

of a conpound of the formula (1) as defined in any of
Clainms 1 toRS. 1teprésends pemeni- or 6ompbesi hgemarybariGuBg-cycloalkyl,
of the formula (1) as defined in any of Clains | to 5

in conbination with a.“fl'ulf'lretgpng{yl,%ge%)\éﬁ'éSgﬁﬁgﬁ%ﬁelgsgbstimted by 1 or

12. Medi canent, conprising a-“conp
(1) as defined i n any2ofubgitentssinfiependebtly iofi cporibothert sebmated from the

\gluf( ihl Iagr Iyner t non-tox |g1cou8 hg})rnrs"i?t(i:negmo&" C}zliaIIA n,a%)(l:a%at %rkxnclh‘leoromethyl, mono-

fluoromethoxy, difluoromethoxy, trifluoromethyl,

trifluoromethoxy, (C,-C,4)-alkyl and (C,-C,)-alkoxy,

R represents hydrogen, phenyl, 5- or 6-membered heteroaryl, (Cs-Cg)-cyclo-
alkyl, 5- or 6-membered heterocyclyl, cyano, trifluoromethyl or -OR’,

where phenyl, heteroaryl, cycloalkyl or heterocyclyl may be
substituted by 1 or 2 substituents independently of one another
selected from the group consisting of halogen, cyano,
trichloromethyl, monofluoromethoxy, difluoromethoxy,
trifluoromethyl, trifluoromethoxy, (C;-Cy)-alkyl and (C,-C,)-
alkoxy,

R? represents methy] or ethyl,
and its salts, its solvates and the solvates of its salts.

6. Process for preparing compounds of the formula (I) as defined in Claim 2, characterized in

that compounds of the formula
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in which
R', E, m and n are as defined in Claim 2,

are reacted either

5 [A] with compounds of the formula
0
z‘/u\x (I,
in which
X is as defined in Claim 2 and
z' represents halogen, preferably chlorine or bromine, or hydroxyl,
10 or

[B] with compounds of the formula
Y—NCO (IV),
in which
Y is as defined in Claim 2,
15 or

[C] with compounds of the formula

Y—NCS (V),

in which



5
[E]
10
7.
15 8.
9.
10.
20
11.
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Y is as defined in Claim 2,
or

[D] with compounds of the formula

0

L x
cl o~

in which

(VD,

X is as defined in Claim 2,

or

in two steps first with diphenylcyanocarboimidate and then with compounds of the

formula
X=NH, (vm),
in which
X is as defined in Claim 2.

Compound of the formula (I) as defined in any of Claims 2 to 4 for the treatment and/or

prophylaxis of diseases.

Use of a compound of the formula (I) as defined in any of Claims 1 to 5 for preparing a

medicament for the treatment and/or prophylaxis of cardiovascular disorders.

Use of a compound of the formula (I) as defined in any of Claims 1 to 5 for preparing a

medicament for the treatment and/or prophylaxis of thromboembolic disorders.

Method for the treatment and/or prophylaxis of cardiovascular disorders which comprises
using a therapeutically effective amount of a compound of the formula (I) as defined in

any of Claims 1 to 5.

Medicament, comprising a compound of the formula (I) as defined in any of Claims 1 to 5

in combination with a further active compound.
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12. Medicament, comprising a compound of the formula (I) as defined in any of Claims 1 to 5

in combination with an inert non-toxic pharmaceutically acceptable auxiliary.



