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FOR TREATI Nz ARG OFASiahlCabhtheSCRIDERIPC The present invention relates to the
field of blood coagul ation. The present invention relates in particular to
t he use of pyrazolines as nedi canents, to_novel pyrazolines and to processes
for their 5 preparation, and also to t heid “use for prepari ng nedi canents for

the treat ment and/ or prophyl ax of di seases, _in _particul ar cardi ovascul ar
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pl at el et s) gig)ijﬁgsent ial factor both in physiological suppression of
bl eedi ng (haenostasis) and in thronboenbolic disorders. In particular in
the arterial system platelets play a central role in the conpl ex
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e occurrence of clinical sequelae, such as nyocar I nfarction and
stroke. Furednditione| | ul ar thronbin actions, for exanple on endot helial and
snoot h nmuscle cells of blood vessels, on Ieukocytes and on fibroblasts, are
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20  antatonists of the effect of throinibini-on blood platelets reduce the formation of thrombi and the
occurrence of clinical sequelae, such as myocardial infarction and stroke. Further cellular thrombin
c actions, for example on endothelial and smooth muscle cells of blood vessels, on lenkocytes and

on fibroblasts, are possibly responsible for inflammatory and proliferative disorders.

At least in part, the cellular effects of thrombin are mediated via a family of G-protein-coupled
25  receptors (Protease Activated Receptors, PARs), the prototype of which is the PAR-1 receptor.

PAR-1 is activated by binding of thrombin and proteolytic cleavage of its extracellular N-terminus.

The proteolysis exposes a new N-terminal with the amino acid sequence SFLLRN... which, as

agonist (“Tethered Efgand“) leads to intramolecular receptor activation and transmission of

intracellular signals. Peptides derived from the Tethered-Ligand sequence can be employed as
30 agonists of the receptor and, on platelets, lead to activation and aggregation.

Antibodies and other selective PAR-1 antagonists inhibit the thrombin-induced aggregation of
platelets in vitro at low to medium thrombin concentrations (Kahn ML, Nakanishi-Matsui M,
Shapiro MJ, Ishibara H, Coughlin SR, J. Clin. Invest. 1999, 103, 879-887). A further thrombin



platelets in vitro at low to nmediumthronbin concentrations (Kahn M,
Nakani shi - Ma¢ Ai36 6R§-Foreign §iopntrie3 | shi hara H, Coughlin SR, J. din. Invest.
1999, 103, 879-887). A further thronbin Le A 36 625-Foreign Countries -2 C
receptor of possible inportance for the pat_hophysi ol ogy of thronbotic
processes, PAR-4, has been identified on"human and animal platelets. In

experinental throphoses .in ani mpl g hayi a, PAR. .expressi on rn simlar
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i nhibition of the protease activity of thronbin using direct thronbin
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razol i ne derivatives factor. Xa jnhibitors for treating thronmboenbolic
@sor ders. ¥ tﬁ?@“W@?é‘ﬁ@?ﬁ?@gm?fjﬁﬁ%‘% des compounds of the fornula
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oxygen at omAeéordingiil| i1/ an AbREI of the 'REEASBMNEOR to brovRleOioval, PAR-1/Aant{gonists for
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treating cardiovascular disorders, such as, for example, thromboembolic disorders, in humans and

15 animals.

EP-A 466 408, EP-A 438 690, EP-A 532 918 and WO 93/24463 describe pyrazoline derivatives of

a similar structure and their use as pesticides.

WO 02/00651 describes pyrazoline derivatives as factor Xa inhibitors for treating thromboembolic

disorders.

20  The present invention provides compounds of the formuia
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in which
E represents methylene, NH, an oxygen atom or a sulphur atom,

m represents 0, 1,2 or 3,



-3 nrepresents 1, 2 or 3, R represents hal ogen, hydroxyl, am no, cyano,
nitro, trif|Ledk#ne2SiRpreien Countriear omet hoxy, al kyl, al koxy, hydroxycarbonyl,
am nocar bonyl , al koxycarbonyl, al kyl am nocar bonyI or -NH(C=OO0OR9, 5 where
RO represents (Cl-C6)-al kyl, (CB G )-cycloal kyl, (C6-ClD)-aryl,

(C3- C+cycl oal kyl - net hyl or (C6-Cl10)-aryl et hyl, R2 represents a group of
the formula 0 "5i X t%\li N-Y CO --~-0-x or 10 where 15 20 * represents
t he poi nt of atta to the pyrazoline ring, X represents R3 or
(C1-C8)-al kyl ene- R4, where al kyl ene may be substituted by | to 4 fluorine
atonms, Y réjires memmgem@yt ahilny,l ogae; Mo, tifiesremethiyrifineronathoke alkyl,
substituted byI o4f| r|n at.ons represents 3- be di.oxol e

2,2-di fluoro-1, 32 5"13 ?ﬂ“ﬂ%fbé‘" ‘%IE é?ﬂ bxﬁﬂ‘yﬁ’m‘“‘”arlbmy] or
2,2,4,4-tetrafl uoNH((zﬁA@)@RQ benzodl oxin, i ndanyl , 1, 2,3, 4-

tetrahydronapht hyl, (C6-C19)-aryl, 5- to 14- menbered heteroaryl, (C3-C.6)-
cycl oal kyl or 5- to 10-nenbered heterocyclyl where aryl, heteroaryl,

cycl oal k>5l or het"@F’(’?cycI yl may be substitut ed by 1 to 3 substituents

i ndependently of one another selected fromthe group consisting of
hydroxyl, ami no, pial oggesety , (OPOARAI&IBAhYt,-C al e, :
tri hal onet hyl , m)nohal onet hoi?l{?_:ﬂg?or(mt hoxy, Le A¥3gé %g%rﬂ For ei g)::_]?%]oalky]
Countries -4 trihal onﬂeﬁﬁk?(capwl‘%ﬁﬂml)xy, al kyl am no, aryl,

hydr oxycar bonyl, al koxycar bonyl, am nocarbonyl, al kyl am nocar bonyl

al kyl car bonyz, a'rgﬁfésénts a group of the formula
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10 where
* represents the point of attachment to the pyrazoline ring,

X represents R or (C)-Cy)-alkylene-R®,

C where alkylene may be substituted by 1 to 4 fluorine atoms,
Y represents R or (C;-Cs)-alkylene-R*,

15 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, (Ce-Cio)-aryl, 5- to 10-membered heteroaryl, (C;-Cg)-
cycloalkyl or 5- to 10-membered heterocyclyl,

20 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, monchalomethyl,
dihalomethyl, trihalomethyl, monohalomémoxy, dibalomethoxy,



car bonyl oxy, al kyl carbonyl am no and al kyl sul phonyl, C5 to 15 Ra represents
hydrogen, 1, 3-benzodi oxole, 2,2-difluoro-1,3-benzodi oxole, 2, 3-

di hydr o- 1, 4-Lleadn36hR5Kereign Qountties 4- t et r af | uor o- 4H- 1, 3- benzodi oxi n, i ndanyl ,

1, 2,3,4- tetrahydronaphthyl, (C6-Clo)-aryl, 5- to 10-nenbered heteroaryl,
(CG3-C7)- cycloalkyl, 5- to 10-nenbered hetgrocyclyl, hydroxyl, cyano,
trifluoronmethyl, optionally fluorine-substituted alkylthio, -OR, -C(0)R6

or -NR R8, where aryl, heteroar yC | kvl _or heterocyclyl be
substituted by | to 3 subg'iﬁh%ﬁ‘}}e%"s’fﬁi Hagpe Ry y"“@?a‘“d‘h"é Iyl (JErouicathopyly
fromthe group consisti ngalkbxjrydonplydminaaibosy], dilelmegrscarboyydadkyldaitiongl, alkyo,

nonohal onet hyl , di hal onethyl , tri hal t.hyl.. nono thoxy,

di hal onet hoxy, tri hal omet hﬁ?&??ﬂyiﬂ’ﬁ‘éyﬁ"?ﬂ%bﬁﬂﬁmﬂw ﬁkﬁ%ﬂﬁbnyl - substituted
al koxy, al kyl am no, aryl, benzyl, hydroxycarbonyl, al koxycarbonyl,

ami nocar bonyl , alRlyl ampiaems bhpdtbgenal kglbemobionolt,, 2,2b#fbod BPenyddiosple, 2,3-

| kyl b | am .al kyl sul ph |, R5 t tiopal l
Fl e nessubst tuted SHRGILE berbedio a2 s igaRayr AH e beriors, Shaamiul 3 dr
al kyl car bonyl , where qg@é},dydraﬁpm 1, o(rcﬁ.@oqja%l ey | Hmw_,hgn&;gastﬂegewﬂgql, Rgs-Et o 3

substituents 20 indepen entlg/ of one anot'her selected fromthe group
consi sting of 25 30 hyutlealigl, S-ats h:membered) daterogychylo hydipxyl,ocyans otriflucromethyl,

nonobal onmet hyl , di hal mﬂy i . . MRRoh éaﬁﬁt XYW TR S

di hal onmet hoxy, tri halogrret oi}ly}?ﬁn%]s%h&%g%%!&l?’ a y'?{am no&oigyyllij benzyl ,

hydr oxycar bonyl, al koxycar bonyl, am nocarbonyl, al kyl am nocar bonyl,

al kyl carbonyl, al kyl car borshersxayyl, betdrgdrdaestoalklylberi hetsrasmelylahdyesubstitused by, I R6

represe hydr oxyl, am no I . ' X - -ary]

benzyl OQ;OS or 5- to 10- nen%%?éé“#&ﬁ?f%@ﬂ%@&%ﬁé&ﬂ% %‘P&W@ %‘%%%ﬁ%eym n% be
bstituted by | to 3 substodsisting s ofi rigemeyld eraine, ofhalbgen, anytier sed, e codxed

o the group consi sting ol YL o2y SAEBmeY " noithiibRun S

dihalomethoxy, trihalomethoxy, alkyl, optionally alkoxycarbonyl-

substituted alkoxy, alkylamino, aryl, benzyl, hydroxycarbonyl,
15 alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, alkylcarbonyl,

alkylcarbonyloxy, alkylcarbonylamino and alkylsulphonyl,

R? represents optionally fluorine-substituted alkyl, (Cs-Cio)-aryl, benzyl, (C;-Cq)-
cycloalky! or alkylcarbonyl,

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

25 alkylcarbonyloxy, alkylcarbonylamino and alkylsulphonyt,

R® represents hydroxyl, amino, alkyl, alkylamino, alkoxy, (Cs-Co)-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
30 hydroxyl, amino, halogen, cyano, nitro, oxo, monohalomethyl,
dihalomethyl,  trihalomethyl,  monohalomethoxy, dihalomethoxy,
trihalomethoxy, alkyl, alkoxy, alkylamino, aryl, benzyl, hydroxycarbonyji,



di hal omet hyl , trihal omet hyl, nonohal onet hoxy, dihal onet hoxy,
tri hal omet hd&ﬁiﬁa@iﬁgfﬂﬂl_&ﬁ&&mﬁal kyl ami no, aryl, benzyl, hydroxycarbonyl, Le
A 36 625-Foreign Countries -5 al koxycarbonyl, am nocarbonyl,

al kyl am nocar bonyl, al kyl carbonyl, al kylgarbonyl oxy, al kyl carbonyl am no
and al kyl sul phonyl, R represents hydrogen, alkyl or benzyl, 5 RS

represents hydrogen, alkyl al kvl car.bonyl . n Nﬁ bonyl|
al kyl sul phonyl, optionall ?/lkg’p%} -‘?&bs@‘bﬁﬁb&'@ry?'&‘?ﬁ@gny %‘Peopﬁl‘%ﬁaﬁ"f‘&"
al kyl -substituted aryl sul plkgloarbonyboxy, ditybiarbosgathine abdakylsuphlonylf es and t he

solvates of their salts for the treatnent and/or prophylaxis of diseases, in

particul ar cardi gvasc | sorders uch as, for exanple, thronboenbolic
di sorders. 10 Co(r?r(poung‘J’é’%gtca':ng‘(lo'?y & en’tati)kyf?fg’ew ention are the conpounds of the

formula (1) and their salts, solvates and solvates of the salts; the
conmpounds of t he Rf or mpasehiehahogenaikyh) phant atkyichbongl) skoxgchyboayidaliyimilphosg] t s,
sol vates _.and solvates of the salts nd, al so the conpounds ntjoned bhel ow
as worki’ng exanpl es 8P|té°6‘ﬁ@'as ggcaf-%@stﬁgp%ﬁg?iait}ongndo hBPtPO“glgFt §i,ky‘sj%'g§}ﬁ'ft8
and sol vates of the sahdsalphbidyl, t he conpounds nentioned bel ow enconpassed by

formula (1) are not already salts, solvates and 15 solvates of the salts.

Depending on their struycture, the conpouynds according to the invention can
exist in st é‘F%E‘F’é%rq‘ed"m#’ﬁ‘f’?}”ﬂ“?@ﬁ&ﬁ?‘l’ﬁ#@f@,“&i astereoners). Accordingly,

the invention enbraces the enantioners or diastereoners and their

respective Mhpthe!fr@Smenlr AIrPesihy kX bEdi®ased] in PAABHAQUARSVaRORF @orders, such as, for
di astereoners, the stereogisonerically uniformconponents can be isolated in

a known nanrsEamples thrgmbgembglic disgilstinds according to the invention may be
@esent in tautomeric fornms, the present invention enconpasses all

ut omerigC femipBunds hcddMing & X invéfiok Rfe e CSRRburldS b8 hd ?u?munegii)f &1d" @ékr At S

are physiologically acceptable salts of the conpounds accordi'ng to the
i nvention. Xeteesnd salvates efihe paliasihe gompoundseifithe fafmulte bedow encempaspagrhy famenla not

suitabl e f Or(gan@ng%a&g L fifhresTRRSIGALS S AL, A LEL 1EWmBSIS Rlntiched baSR P! &
for isolating or 5 purifying the conpounds according to the I nvention.
Physi ol ogi catdrkingpewmplea bicompagsedsbyoformile (I amdabeinshits, solyateglandgolvates bithe saitgrif i on

i ncl ud ' ddi ti | I ' | i cid I
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aci d, phissphsoivates éfthakaitsret hanesul phoni ¢ acid, et hanesui phoni c acid,

t ol uenesul phoni ¢ aci d, benzenesul phoni ¢ aci d, napht hal enedi sul phoni ¢ aci d,

acetic acid 'Depending on their structure, the compounds according to the invention can exist in sterecisomeric
forms (enantiomers, diastereomers). Accordingly, the invention embraces the enantiomers or
diastereomers and their respective mixtures. From such mixtures of enantiomers and/or

diastereomers, the stereoisomerically uniform components can be isolated in a known manner.

c 20 If the compounds according to the invention may be present in tautomeric forms, the present

invention encompasses all tautomeric forms.

In the context of the present invention, preferred salts are physiologically acceptable salts of the

compounds according to the invention. However, also encompassed are salts which for their part are

not suitable for pharmaceutical applications but which can be used, for example, for isolating or
25  purifying the compounds according to the invention.

Phystologically acceptable salts of the compounds according to the invention include acid addition
salts of mineral acids, carboxylic acids and sulphonic acids, for example salts of hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid, ethanesuiphonic acid,
toluenesulphonic  acid, benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid,
30 tifluoroacetic acid, propionic acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid,

maleic acid and benzoic acid.



30 trifluoroacetic acid, propionic acid, lactic acid, tartaric acid, malic
acid, citri dedcih25FomignGounwiesl, mal ei c acid and benzoic acid. Le A 36

625- Foreign Countries -6 C Physiologically acceptable salts of the conpounds
according to the invention also include saglts of customary bases, such as,
by way of exanple and by way of preference, alkali netal salts (for exanple

ot um 2, BRLATGHAIS Skl ol S Bm Rt oues B Bt A Rl

am nes havi ragstdmem bdses, GadhB) bAtWARTf eRarbpl€ Bndby wWay om@yefaéncemml Bet@AN@hd yforay

of preference, Jan1ne dj et triethyla

et hyl di i sopFERA %ﬁ?ﬁ %gﬁﬁaﬂe eagh wetRks eﬁénpl%aiceehaﬂdv%swe
di cycl ohexylkag) i, amxﬁhnm{ el aem@@%b%%mamr%@hneamﬂ RsRey | @M6\&rbon atoms,
N-r net hyl nor phol i ne, ar |n|ne w@§3|ne et hyl enedi am ne and

N- et hyl Bi pevshdisnby way by way of arefersnes tefhylamingo digthylaming, wiethylamineof
the Comoun%&yfaﬁ%gfogga@ysonm ﬂ{aﬂMﬁﬂﬁkoﬁleﬁMl L& Nriethiholallfine od%;gir?%?,mnﬂw d

state, forma coor nation wt vent nol ecu are
a speci fic Honathylaminwsthand.es prwhane tdlbencyjumm,naMxmlimorpmhhe,wamemmeJ n lysive,

context of t [esent t he substituents are as defined bel ow,
unl ess speci lgge eapemﬂr\sllge%y@“ﬁhﬁmf per se and "al k" and "al kyl" in al koxy,
al kyl am no, alkoxvcarbonyl, aIkyIaanlnocarbonyI 15 al kyl car bonyl

al kyl car bonys meyqonakkgﬂ thahiymnph,asmiuams aredforrhskofl ‘Ithel lcqnh;muyds aceqrding ed theainvention

or o1 or ati%y TRy, T A P e SR eaBley B ogeasol i afReT rllseen ot o

exanpl e and ab:yaspayﬁabnméﬁmim&mwwdmaﬁamwmmmopyl, i sopropyl,
-butyl, tent-butyl, n-pentyl and n-hexyl. A lene represents a

ralght-ch or branched al kyl ene radlc havi n en to 8, .
pr ef er abl y °1°°t"5’"%°fcg’ﬁ RSFt ROy e pp Btﬁl"ingn%fg ﬂg dﬁgrﬁ‘? d‘ﬁ[?sso?wﬁﬁ?‘le
doubl e or traiRh@sdoonds. Met hyl ene, et hyl ene, propyl ene, propane-1, 2-diyl,
propane-2, 2-diyl, butane-1, 3-diyl, butane-2,4-diyl, pentane- 2,4-diyl,

2- nethylpentane 2 4-diyl may be nentloned by may of exanmpl e and by may of
pr ef er ence. "_‘&. ¥ b alilh o And — AIKYy A I BAY, @ik A 1 A Yie QX DONEAL, :..l‘ HOLAIDON ,
met hoxy,jset hy )f:aran n lg b £r Ya¥hind £ b iPIdhIBK h@pﬂé%ﬁ Qﬁhlﬁﬂ%am

n- hexoxy Al g anlno Tepresents an am no radi cal having one or two
(sel ect ed i rdbpaashed aikylradival beeing éﬁb@ rsene)raﬂaulléyﬁ, mﬁb@bbth}eﬁt@mcbyﬂmyfemﬂyl
exanpl e and f ﬁnﬁfé I %aﬂmtﬂﬁ

i sopropyl amtgr’l)% é&tﬁ:\é?tgfo b?‘&% £e E[ehﬁtbg n%r;gfe%}{ exylam d"%&w zﬁ)ﬁ?‘oﬁﬂ,
NNdi et hyl am-tmyl tert-butyl, n~penty1 and n-hexyi.

Alkylene represents a straight-chain or branched alkylene radical having generally 1 to 8, preferably

20 1 to 6, carbon atoms which optionally contains one or more double or triple bonds. Methylene,

ethylene, propylene, propane-1,2-diyl, propane-2,2-diyl, butane-1,3-diy}, butane-2 4-diyl, pentane-

C 2,4-diyl, 2-methylpentane-2,4-diyl may be mentioned by way of exampie and by way of

preference.

Alkoxy represents, by way of example and by way of preference, methoxy, ethoxy, #-propoxy,
25  isopropoxy, fert-butoxy, n-pentoxy and n-hexoxy.

Alkylamino represents an alkylamino radical having one or two (selected independently of one
another) alkyl substituents, by way of example and by way of preference methylamino, ethylamino,
n-propylamino, isopropylamino, fert-butylamino, n-pentylamino, n-hexylamino, N,N-dimethylamino,
N,N-diethylamino, = N-ethyl-N-methylamino, = N-methyl-N-n-propylamino,  A-isopropyl-N-n-
30  propylamino, N-fert-butyl-N-methylamino, N-ethyl-N-n-pentylamino and N-n-hexyl-N-methylamino.
C,-Cs-Alkylamino represents, for example, a monoalkylamino radical having 1 to 3 carbon atoms or
represents a dialkylamino radical having in each case 1 to 3 carbon atoms per alkyl substitvent.



N, N- di et hyl am no, N-ethyl-N-nethyl am no, N-nethyl-N-n-propyl am no,

N-i sopropyl - N-n 30 propylam no, N-tert-butyl-Nnethylam no,

N- et hyl - N- n-3f i QEuUINKies. hexy| - N- et hyl ami no.  C1- C3- Al kyl ami no
represents, for exarrpl e, a nonoal kyl ami no radical having | to 3 carbon atons
or represents a dialkylam no radical havifg in each case | to 3 carbon
atons per al kyl substituent. Le A 36 625-Foreign Countries -7 Al koxycarbonyl

ot hoxycar borlBiibdtyl SYARBE el er il b DREDF op R MERLRRMOmY

n- pent oxycardnhnxyttarboayld nmmxmshowib@nprbpox@:aﬂiohyll aart- hmmarcdﬂmyl, nEptorgertbsyl an
al kyl am nocarg H% |c havi ng one or two (selected 5 independently of
one another) V uents, where the al kyl substituents, independently
of one anot her, generally have | to 6, preferably |I to 4, particularly

pref erably mn_cglaﬁ;n Mh reyireeBts hy a!rlqzlamnmf:arbot@hm&caariﬁwhg ok yorotwp(seleete@nce

nmet hyl am ocarbon | am nQ- . car bonyl ,
i sop?/opyl %’ﬁ?‘%ﬁt}yﬁ on é'i‘o[thag)lﬂ M‘B?‘éﬁ’ 3‘8 l%}é aﬁg'})é‘ﬁ’ﬂfl’%‘m Wgéﬁ’i’%ﬂﬁl?ﬂ/?f"“e
n- hexyl am nOmoﬁ.a:r Baaially hdVe sl rpiéfbmb@mt@mq,a&iaaw preftRibI A 1tH Y| Aol ABRE, twwb

N- et hyl - N- met hyI am nocar bonyl , 10 N nethyl - N n-propyl am nocar bonyl ,
| V-i sopr opyl Q WE)‘P@W b v o ArabereRee m "@F‘FWH?‘VM"@W WOHM HCRERH,

€

N-et hyl - SeR! m%l)nﬁ%%@raﬁ%ﬂrbd}bm ﬂﬁ] BOFARRACHY, lag'i]ino-
C3- Al kyl am nocar bo repr esents, for éxanp monoal kyl am notar
radi cal havi saghonyls J Nadimgthylsminocarksml, &N-dleﬁby!e@@masboayldemem@%«wL

radi cal Vi gy ca ﬂgg bst 5
Al kyl car E‘gnyl rg%r esg‘ﬁ?@%ﬁn&my of eﬁ%@énﬁ %@?fmﬂoﬁﬁon?éferﬁe/#ggﬂftylkl
net hyl car bo nlynbﬂmylmnmboptboaylb@-m}nﬂ N-n-pentglaminoca twoyhand Nl-rsimxyldp}mleﬂmladnmngdrbonyl. Cy-
ert-butyl ca entyl car bonyl nd 0 hex arbonyl . Al ar.bonyl gxy
o coond s R RabREA Ry TP BEEHPRRRR S pay Tyl R T4
et hyl car bo nyéaeboyi atofs [ emdsemsr bahutyl@mmocarﬁmplrmw hﬁﬁmﬂy:hme 1 to 3 carbon atoms
tert-butyl car bgﬁ%l ogsxg/, n- 20 pentyl carbonyl oxy and n-hexyl car bonyl oxy.
Aekyl car bonyPAATHS" B‘F'&sents by way of exanple and by way of preference,
nmet hyl car bonyl am no, et hyl carbonyl am no, n-protyl carbonyl am no,
|sopropyh5:arqutprés‘aﬁt§ Byt wiyC AF hsxyipla nandOby \Wypeﬂtp)ﬂf&&fcboﬂiéh@m&:yﬁnd
n- hexyl car bonyl am no. Al kyl sul phonyl presents, exarrpl e and by
way of pref e?‘éﬂ%aébmhlet"fﬂf?@’!ﬂ“ﬁ’ﬂb‘ﬂwmpm W - W?N‘P"“Y‘ﬂ "pl?eaﬁﬂi: r&oms) A5h -
I sopropyl sul R-.'Sk?l@%bon jert-butyl sul phonyl, n-pentyl sul phonyl and

n- hexyl sul phonyl . foal | represents a nono- or bicyclic cycloal kyl group

havi ng general ly 3 to 8, preferably 5 or 6
Alkylcarbonyloxy represents, by way of example and by way of preference, methylcarbonyloxy,

ethylcarbonyloxy, n-propylcarbonyloxy, isopropylcarbonyloxy, rert-butylcarbonyloxy, »n-

20  pentylcarbonyloxy and n-hexylcarbonyloxy.

C Alkylcarbonvlamino represents, by way of example and by way of preference, methylcarbonylamino,
ethylcarbonylamino, n-propylcarbonylamino, isopropylcarbonylamine, fert-butylcarbonylamino,
n-pentylcarbonylamino and n-hexylcarbonylamino.

Alkvisulphonyl represents, by way of example and by way of preference, methylsulphonyl,
25  ethylsulphonyl, #-propylsulphonyl, isopropylsulphonyl, ferz-butylsuiphonyl, #-pentylsulphonyl and
n-hexylsulphonyl.

cycloalkyl represents a mono- or bicyclic cycloalkyl group having generally 3 to 8, preferably 5 or 6
carbon atoms, by way of example and by way of preference, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl and norbornyl may be mentioned for cycloalkyl.

30  Aryl per se and "aryl" in aryloxy and arylcarbonylamino represents a mono- to tricyclic aromatic
radical having generally 6 to 14, preferably 6 to 10, carbon atoms, by way of example and by way of

preference phenyl, naphthyl and phenanthrenyi.



carbon atons, by way of exanple and by way of preference, cyclopropyl,

cycl obutyl, LyalémehFyreign Coumtighexyl, cycloheptyl and norbornyl may be
menti oned for cycloal kyl. 30 Aryl per se and "aryl" in aryloxy and

aryl carbonyl am no represents a nono- to tricyclic aromatic radical having
generally 6 to 14, preferably 6 to 10, carBon atons, by way of exanple and
by way of preference phenyl, naphthyl and phenanthrenyl. Le A 36

625- For ei gn &Blexyrersesenty by way plsxgmple prddwerity of prefpropesy phenylaxyasd nephitiyloxpy  way
of preference, phenyl oxy and napht hyl oxy. Arvicarbonyl am no represents, by
way of  exanpheyiabnmid Yepdsels, B a9 B¢ BxamPRERY b§ Va 8P YeRAMEO pheftiarbonylamino,
napht hyl car bonyl am no. Heteroaryl represents an aromatic nono-"or bicyclic
radi cal havi ngpitirlearbopylaning 10, preferably 5 5 or 6, ring atons and up to
5, preferably up to 4, heteroatons fromthe group consisting of S, 0 and N,
by way of ex I r enNEe, ki I I r

t hi azol yl , ogglx%to#@wgéxﬁg | aaégfl%/tﬁn?{])l?fr%;g ;P%‘hiﬁ%m&g‘zﬁgxgﬁ‘%eratllﬁszitggp,ﬁr?femblyS
pyridyl, pyr end,dipg atomy padiepriordy prefepabhaur thy hetéroatarhs/from thergieupaiogdisting of S, O and

benzof ur anyl nz.Qt hd | ui nol i-nylo i sogui nolsi nyl . tar.ocvel yl
represents aﬁf’ ?)’gt‘?rzg’ngﬁ y gcyn%ﬂc()l- gveg oéoar%%@mg?e |°8r§1'g|f?’¥yﬁ¥¥‘g‘§“o?’;%\°'u\§g ra |y<]:’al
havi ng 10 gexsdiaadlyly pirazodyl,l Gmidpnisd, etiadolyy, pyridel, kQrimidyl, paritazinyl, apyraainglk ifidolyli ng
atons and up.t.o pr ef er t.0 2, hef.eraqat ons.and/ or hetero groups from
the group coH’é?@ﬁM%@ﬁ@?M%@ﬁwasmw@M yclyl radicals can be
saturated or partially unsaturated. Preference is given to 5- to 8-nenbered
monocycl i ¢ s#etroaidtyl rbyméseiitd ay epiydnally Bélize-Alsed NRotonGr biPyctio httddcytfit eddfval Riving
fromthe _grou consistdn . o%yo I%and S, bg_vvay, of exanple and by way of
gtef erend8 ofdeElly 31910, pisms ?_Eﬂ - BLRgrticulan Fogf, ripg ploges 4 ‘!WP?’WF’B\Y!W??’

r ahydr of Upgepshtomé W@W’Qfocgnmp@ b m@ﬁ@aﬁw&misﬂg&fm @, 8; S0, W0,. DienRfckdtyyi
2-yl, piperidin-3-yl, piperidin-4-yl, thiopyranyl, norpholin-I-yl,
nor phol i n- 2- Adicalypaphisi satrated wr partighy Hpentwsated pPrafprenceiis givel ith St -tg |8-membered
pi per azi n- 2- | QR R RR G Sadi LA S p G WoiB Ho Rt Gl Ve 138 bRt
preferably f Sg?c?%é: aﬁ‘ﬁ“éﬁgg&ri ﬁe& C'Aﬂﬂlamglnlp# at Hg&caatrog%n at o?ngﬂrég%tr]s_ t%g”t
t he conmpoundef @, thh ané S dwt wayo of example fand) by awayonf atefarérics oxgan-3at, bpymrolidioiyli s

present ip e | Oner i e i QL e 1. 2sent
Pventi of i BARARERYY fitciipithoRirRanst eflhyalohidn) plaRi ibertlinc 10 REAES

t han 90% (> 98% meeridini¥yly apeddih-d-yi, thichgrandmpompha - bfl, trivephbbu-2ayl, andriifolini3hdj r
salts, their SHI‘i/at es or .t he. SP| vat es .o tlhei r salts are substituted, the
radi cal s may POl PIReraag -3k PRFA7E4Y be nono- or pol ysubstituted by
identical or different substituents. Preference is given to a substitution
With up to t HakReer rdpedent dluotive, 2Hlortlief bromine tand 108t | frefenably fludddeand akitbrimeL| ar
preference is given to the substitution with one substituent. The present

vent i on fur ReLIPE & PLOYSI8Sm SUROHATRe SmbdiSa LR D)

its configuration at this
20 carbon atom, is present in enantiomerically pure form, which, in the context of the present

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

If radicals in the compounds of the formula (), their salts, their solvates or the solvates of their

salts are substituted, the radicals may, unfess specified otherwise, be mono- or polysubstituted by

identical or different substituents. Preference is given to a substitution with up to three identical or

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



in which E represents net hyl ene, NH, an oxygen atomor a sul phur atom m

represent s e AB6 625-EFereign Cpuntles36 625- Forei gn Countries -9 n represents 1, 2
or 3, R represents hal ogen, hydroxyl, am no, cyano, nitro, trifluoronethyl, .
trifluoronethoxy, alkyl, alkoxy, hydr OXK||$—|§r bonyl , am nocar bonyl,

al koxycar bonyl , al kyl am nocarbonyl or -NH(C=0 OR9, Rg represents

(C1-C6) -al kyl, (C3- -cycl.pal kyl, (C6-Cl10)-aryl, (C3-C7)-cycloal kyl - net hyl
or (C6-C 10 -aryﬂe%%yllfyféﬁrepresents a group of the formula C or N RCN N X
HCS5 where 0 0 S----Y H 10 where 15 20 * represents the point of

attachnment Rb t hepresenadelogenchydroxyl, ainoegyaes aittos trifRiommeth§l, rfioramekhoke ntieyR4,
wher e al kyl ene be stituted by.1 tp 4. flyorine ato Y. represents
(Cl1- Cg) - al kyl enrer%f?’ ’ \Aﬁ‘}é&?"é‘y ‘éafrwp’gné%ﬁ’&ﬁ”g‘g'ykuﬁ ﬁcﬂ‘ﬁ%gﬁyl’byn‘ﬁbl?’ﬂmﬁc%ﬂ@r iHe
atoms, R3 represayH(E=0)@R’penzodi oxol e, 2, 2-difl uoro-1, 3- benzodi oxol e,
2, 3-di hydro-1, 4- benzodioxin, 2,2,4,4-tetrafluoro-4H 1, 3- benzodi oxi n,

I ndanyl, 1,2, 3,4- tetrahydronaphthyl, (C6-Cl0)-aryl, 5- to 10-nenbered
heteroaryl, (C3-Wye _

R’ represents (C;-Ce)alkyl, (Cs-Ci)-cycloalkyl, (Cs-Cio)-aryl, (C;-C;)<cycloalkyl-
methyl or (C4-Cg)-arylmethyl,

R? represents a group of the formula
C 0 O
Ay _IJ_ﬁ___Y -J]—p;—\’

O N
‘—-u—O—X or ’_”_N_X
H

10 where
* represents the point of attachment to the pyrazoline ring,
X represents R* or (C,-Cg)-alkylene-R?,
C | where alkylene may be substituted by 1 to 4 fluorine atoms,
Y represents (C,-Cy)-alkylene-R®,
15 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-
benzedioxin, 2,24, 4-tetrafluoro4H-1,3-benzodioxin, indanyl, 1,2,3,4-
tetrahydronaphthyl, (Cs-Cio)aryl, 5- to 10-membered heteroaryl, (Cs-Ce)
cycloalkyl or 5- to 10-membered heterocyclyl,

20 - 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, monchalomethoxy, dihalomethoxy,



cycl oal kyl or 5- to | 0O-nenbered heterocyclyl, where aryl, heteroaryl,

cycl oal kyl &e AniébdoridmTountrigs be substit ut ed by I to 3 substituents

i ndependent|ly of one anot her selected fromthe group consisting of

hydr oxyl , am no, hal ogen, cyano, nitro, ohal onet hyl, di hal onet hyl,

tri hal onet hyl , nonohal onet hoxy, di haI orret oxy, Le A 36 625-Foreign Countries
- 10 trihal onet hoxy, al kyI a droxycar bon |,

al koxycar bonyl , am nocar boRyP h%!icam %ylaikg’w E ﬁw

car bonyl oxy, al kyl car bonyl alkb:t}@ar&dﬁdr} ahkgdcaﬂb@m&mﬁamnﬁcﬁb&]ylm%aﬂﬁnﬁ&lm
represents hydrogen, 1, 3-benzodjoxo , 2-di fluo benzodi oxol e, 2, 3-
di hydro- 1, 4- benzodi oxi n, 2P x%’é'b]?y ?fn‘ﬂﬂa'fi’?gb%%’ﬁ’fﬁ@i]’om n, indanyl,
1,2, 3,4- tetrahydronapht hyl, (C( -Clo)-aryl, 5- to 10-nenbered heteroaryl

(C3-C7}  cycloal Ryl retsauslohymgeﬂr eLj3 BeizBaiofs mmny&m&yﬂemﬂmm, 2,3-
tnfluororrethyl optlongpﬂyfluorlne substituted al kylthiog, - CéO)R6
or NRR , 3where aryl Setridtetratiuomest iyl W"%}" B'@’l 1,2,3,4-

subst i t ut ed by 1 to Ruatieddapeill S _@%@_Q@pdgnt {oy lgtm%regn%llgl%@el(@;@gd

fromthe group consisting of h droxy , am no, E cyano, ni'tro,  oxo,
nmonohal onet hyl , di hal eyaealipd,, 5-t tol l&mmﬁ%ﬂletemytb&a howyno trifiuoromethy,

di hal onet hoxy, tri haI W@éﬁ?ﬁL E%tls%tu&ﬁtai LI é}{al 5@_@2&@5@1@@@- substituted

al koxy, al kyl am no, roxyc o’ny oxycar bohyl ,
am nocar bonyl , al kyl am nocar bonyl , aI kyl car bonyl al kyl car bonyl oxy,

al kyl car bonyl am no and al kwhsmIapﬂ,dmdrqan%cwbpﬂcglscsdtsmymylmlHeysubstituted by 1
fluori nemsubst I tuted al kyl

al kyl carbonyl, where aryl, ér?‘z’?/ﬁg )lts m e F'ﬁ(}'lzgijn%ne ethglh%) etc%? fogglﬂbeygrf’"qo 3
bstituents independent I yomsisting e oﬁndtybmnylselaeﬁ:toed Halogeén, t hogagy; Ouitro,  oxo,
nsisting of monohalomethyl, dihalomethyl, trihalomethyl, monohalomethoxy,

dibalomethoxy, trihalomethoxy, alkyl, optionally alkoxycarbonyl-

substituted alkoxy, alkylamino, aryl, benzyl, hydroxycarbonyl,

15 alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, alkylcarbonyl,

atkylcarbonyloxy, alkylcarbonylamino and alkylsuiphonyl,

R’ represents optionally fluorine-substituted alkyl, (C¢-Cyo)aryl, benzyl, {(C;-C7)-
cycloalkyl or alicylcarbonyl,

where aryl, benzyl or cycloalkyl may be substituted by 1 to 3 substituents
20 independently of one another selected from the group consisting of
hydroxyl, amino, halogen, cyano, nitro, oxo, monohalomethyl,
C dihalomethyl, trihalomethyl,  monohalomethoxy, dihalomethoxy,
trihalomethoxy, alkyl, alkoxy, alkylamino, aryl, benzyl, hydroxycarbonyl,
atkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, atkylcarbonyl,
25 alkylcarbonyloxy, alkylcarbonylamino and alkylsulphonyl,

R® represents hydroxyl, amino, alkyl, alkylamino, alkoxy, (Cs-Cio)-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
30 hydroxyl, amino, halogen, cyano, nitro, oxo, monohalomethyl,
dihalomethyl, trihalomethyl, = monohalomethoxy, dihalomethoxy,
trihalomethoxy, alkyl, alkoxy, alkylamino, aryl, benzyl, hydroxycarbonyl,



hydr oxyl , am no, hal ogen, cyano, nitro, oxo, nonohal onethyl, dihal onethyl,
tri hal omet hyl , monohal onet hoxy, di hal onet hoxy, tri hal onet hoxy, al kyl,

al koxy, alk -F 1 | , hydroxycarbonyl, al koxycarbonyl,

am nocar bonyl , al kyl am nocar bonyl, al kyl carbonyl, al kyl carbonyl oxy,

al kyl carbonyl am no and al kyl sul phonyl, RG6ifepresents hydroxyl, am no, alkyl,
al kyl am no, al koxy, (C6-Ci o)-aryl, benzyloxy or 5- to 10-nenbered

het erocycl yl, where aryl omkp@gﬂbﬂy &ﬁ){o&&oﬁﬂpsﬁj %;lﬁuﬁfacam)’odyl,t (.]a.ll%flcarbonyl,

substituents independently of one another selecte romthe group
consi sting of 30 hydroxyl , aicarbonyloxy.odietrarbopylamine aid allylsuiphonyl,

nonohal onet hyl , di hal onet hyl, tri hal onmet hyl, nonohal onet hoxy,

di hal omet hoxy, tgri halr%gggéfgg I y, al kylam no, aryl, benzyl,
hydr oxycar bonyl, Le A wgorggﬁll’g#y&%ﬁt I'es -11 al koxycar bonyl,

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

al kyl car bonyl ani ®3" andepeskts kydrqgenrajiyl, pheriyl, atkylsarbonyls alkarycirtmginatkelbulphonyly

b I, ) d | kvl h Kyl b .
al Koxybarbony . ai Kyt SHRIRy AP ficu® Sbeaefot Lo SpR, symbringss,

or optionally al kyl - sabésulphoityed aryl sul phonyl, and their salts, their
sol vates and the solvates of their salts. Preference is given to conpounds

of the formul 1) .in, which 10 represents t hyl ene, NH or an oxygen atom
m r epr esent sang, T%‘F’Q'Z"Sﬂﬁ’?tgqung atgs o eﬁfg%; R represents hal ogen,

am no, cyano, nitro, trifluoronethyl, alkyl or alkoxy, R2 represents a
group of t hepréferenaslivgigfendo compouhds of theNorfth @ S

C' in which
10 E represents methylene, NH or an oxygen atom,
m represents_O, tor2,
n represents 1, 2 or 3,
R! represents halogen, amino, cyano, nitro, triflucromethyl, alkyl or alkoxy,

R? represents a group of the formula

O O
| - J_ﬁ_\,

g _CN
;”-—NﬂY or ;JL_N_ X

15

where

* denotes the point of attachment to the pyrazoline ring,

X represents R® or (C,-Cy)-alkylene-R’,

Y represents {C;-Cg)-atkylene-R°,
20 R®  represents 1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-dihydro-1,4-

benzodioxin, 2,24, 4-tetrafluoro-4H-1,3-benzodioxin, indanyl, 1,23.4-



N---Y 15 Hor N ,CN ---L--N—X H where * denotes the point of attachnment to
t he pyrazol ilgeh 3¢ 6d5-Forsign Gountrics (Cl-Cg)-al kyl ene-R4, Y represents
(C 1-C3%) - al kyl ene- R4, 20 R3 represents 1, 3-benzodi oxol e,

2, 2-di fl uoro-1, 3-benzodi oxol e, 2, 3- dlhydr 1, 4- benzodi oxin,

2,2,4,4- tetrafluoro 4H- 1, 3- benzod|OX|n %anyl 1,2,3,4 Le A 36 625-Foreign

Count ries -12 tet rahycjggggﬂgé y er ter .
(C3-C6}-cycl oal kyl BM&%@“’%@ #u (frerocyb(??edl ?d(rch 0%151}4}1 or 3
het eroaryl, cycl oal kylor 6smdmbteed beyotyclylmay be substltut ed by I to 3
substituents independently of one anot her sel ected fromthe group

consi sting of hydroxyl, amwr]]o hen ?qlg{; ﬁ%ﬂlﬁﬁ {-Ret#y:p%%,g%m? hthutbdby

trifluoronethyl, monof | uor SHEE oxy,
(A -C4}-al kyl, (Cl-C4)-al kaxy,3 :(uﬁﬂtn@ﬁisahde]aérﬂaﬁtljoof qinlaaﬂother seipeted frgm thagroomy |

(C1-A4) - gl koxycarbonyl, am nocar bo yI &}% | kyl am no- c¢arbao

(Cl -C4)-al kyl carbonyl , 1Q R8nSstng ME’ &P‘b‘é}' ﬁ'ah’ °“3 By M B BE °’°m°‘ﬂyl
2, 2-di f 1 uor o- 1, 3- benzodi OX @diffuordimethyl dmbnealh&oﬂaeﬁogemmt&awmxy, trifluoromethoxy,
2,2,4,4-tetrafl uoro-4H 1, 3- benzodi oxi n, i ndanyt

t et r ahydr onapht hyl , pheny! (Cragtifked| (Cmscoﬂlkmaané%@élkymr@romﬂ sy ) -

cycloal kyl, 5- or 6- menber eghbbii e (OLy S alkl) gﬁgﬁg ahfidcdchriOy® TRE
-C(=OR6 or -NRR8, 15 20 where phenyl > ct hetleroaryl cyc‘ll)- k?,@g or

het erocyclyl may be subst |calb99dawa-0b)oal@l®dbsrhtuents |ndependently of one
anot her sel ected

_ 10 R* represents hydrogen, 1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-
C dihydro-1,4-benzodioxin, 2,2.4,4-tetrafluoro4H-1,3-benzodioxin, indanyl, 1,2,3,4-
tetrahydronaphthyl, phenyl, naphthyl, 5- or 6-membered heteroaryl, (Cs-Cg)-

cycloalkyl, 5- or 6-membered heterocyclyl, cyano, trifluoromethyl, -OR’,
-C(=0)R® or -NR'R?,

15 where phenyl, naphthyl, heteroaryl, cycloatkyl 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,
trichloromethyl, trifluoromethyl, monofluoromethoxy, difluoromethoxy,
trifluoromethoxy, (C;-Cj)alkyl, (C;-Cylalkoxy, (C,-C4)-alkylamino,

20 phenyl, hydroxycarbonyl, (C,-Cs)-alkoxycarbonyl, aminocarbonyl, (C;-
C,)-alkylaminocarbonyl and (C;-C4)-alkylcarbonyl,

C R’ represents optionafly fluorine-substituted (C,-Cy)-atkyl, phenyl, benzyl or (Ci-C,)-
alkylcarbonyl,

R® represents (C,-C,)-atkoxy,
25 R’ represents hydrogen or (Ci-Cy)-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 (),

in which



fromthe group consisting of hydroxyl, am no, hal ogen, cyano, nitro, oxo,
trichl or onetlisA 36 625 Fdreign Gomeitdingl , nonof | uor oret hoxy, di fl uor onet hoxy,
trifluoronethoxy, (Cl-C4)-alkyl, (Cl-C4)-al koxy, (Cl-C4)-alkyl anm no,

phenyl , hydroxycarbonyl, (Cl-C4)-al koxycarigonyl , am nocar bonyl, (Cl-

C4) - al kyl am nocar bonyl and (Cl-C4}al kyl carbonyl, R5 represents optionally
fluorine-suhstituted SCl-&i?- a%‘gyl , phenél benzyl or (Cl-C4) al kyl carbonyl,
R6 represents (cCTeREspitsmetiylene, M oranoxygenatom s hydrogen or (Cl-C4}-al kyl, R&
represents (Cl-C4)-al kyl or optionally (Cl-C4)-al kyl -substituted

phenyl car bonyl , répeketithe)ror2alts, their solvates and the solvates of their
salts. Particular preference is given to conpounds of the formula (1), in
which Le A 36 625-Forei ﬁn Countries -13- E represents nethylene, NH or an

oxygen atom® m FEPPEREL&O"F: 1 or 2, n represents 1, 2 or 3, R represents
hal ogen, am no, cyano, trifluoronethyl, (Cl-C4)-alkyl or (Cl-C4)-al koxy, 5

R2. T epr esentye 2. Geduin@ halbfth, ihaTubanoNiHoblethyk (CROMBE of EHICAERES, t he
or

poi nt of attachment to the pyrazoline ring, X represents

(C -C6)-alkylene-R4, 10 R3 represents 1, 3-benzodi oxol e,

2, 2-di f1 dor R'1, 3-BREeEMAR SYP &t the fexmylany dr o- 1, 4- benzodi oxi n,
2,2,4,4-tetrafl uoro-4H 1, 3- benzodi oxi n, phenyl, 5- or 6-nmenbered heteroaryl
or (C3-C6)-cycloalkyl, 15 C ZO/CN

c |

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

10 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 (C;-Cs)-cycloalkyl,

where phenyl, heteroaryl or cycloalkyl may be substituted by 1 or 2

substituents independently of one another selected from the group

15 consisting of halogen, cyano, trichloromethyl, trifluoromethyl,

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

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

20 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, triflnoromethyl,
monofluoromethoxy, difluoromethoxy, triflucromethoxy, (C,-Cs)-alkyl
and (C;-C,)-alkoxy,

25 R’ represents optionally fluorine-substituted (C,-C4)-alkyi,



where phenyl, heteroaryl or cycloal kyl may be substituted by I or 2

subst i t uent deiAtteiPsrivengr Goupfrieone anot her sel ected fromthe group

consi sting of hal ogen, cyano, trichloronmethyl, trifluoronethyl,

nonof | uor omet hoxy, difl uoronethoxy, triflyoronethoxy, (Cz-C4)-alkyl and
(C3-CA)-al koxy, R4 represents hydrogen, phenyl, 5- or 6-nenbered heteroaryl,
(C5-C6) -cycl oal kyl, 5- or 6-nenbered heterocyclyl, cyano, trifluoronethyl,
-OR5 or -NR7R8, where™pié& gﬁﬁﬁ?%P%@& w-alec) oal kyl " or heterocyclyl may be

substituted by 1 or 2 substituents independently of one another sel ected
fromthe group ®3nsi sdprdaentofC fGa)-ar@n, cyano, oxo, trichl oronethyl,
trifluoronmethyl, nonofl uoronethoxy, difluoronethoxy, trifluoronethoxy,

(Cl-c4)-al kyl , .and ?- C4) - al k , 25 R5 represents optionally

fluori ne- su@??"t"ﬁf"é‘g(ﬂ%@l@@‘)"iﬁﬁ}ls?ﬁﬁés oA thelg sgfb5- Forei gn Countries -14 R7
represents hydrogen or (Cl-C4)-alkyl, R8 represents (Cl-C4)-alkyl, and their
salts, thei IVeppparidut pRfsedch @ gheh YRBipoaids bbb foralal(, Very particul ar
preference is given to conpounds of the formula (1), 5 in which E
represents nethylene, mrepresents 1, n represents 1, Rl represents

hal ogen, 510 W¥hicbpresents a group of the formula N RCN * 11 IL N-X H where
C * represents the point of attachnent to the pyrazoline ring,

E represents methylene,
m represents 1,

C n represents 1,
R'  represents halogen,

10 R®  represents a group of the formula

H
where
¥ represents the point of attachment to the pyrazoline ring,
C X represents R? or (C;-Cs)-alkylene-R’,
15 R’ represents phenyl, 5- or 6-membered heteroary! or ('Cs-Cﬁ)-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, monofluoromethoxy,
difluoromethoxy, triflucromethyl, trifluoromethoxy, (C;-C4)-alkyl and (C;-
20 C,)-alkoxy,

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



X represents R3 or (C -C6}al kyl ene-R4, 15 R3 represents phenyl, 5- or

6- menber ed Het 436625 Foreign COMmRe) - cycloalkyl wher e phenyl, heteroaryl or
cycl oal kyl may be substituted by I or 2 substituents |ndependently of one
anot her selected fromthe group consisting of halogen, cyano,
trichloronethyl, nonofluoromethoxy, difluoronethoxy, trlfluoronethyl

trifluoronethoxy, (C - C4) aI Kk and 20 4 sent S
hydr ogen, phenyi, 5- 'F%S@P%dof"lel}aiorgg 2’ %%’“ﬁ‘g@t Pomg‘emﬁi‘y
6- menber ed het er ocycl yI , cmm\msromdthdxbuﬁﬂmhhuﬁ ﬁﬂuoﬂﬁ%o%ﬁﬁﬂ),ﬂlm}mﬂnd (Cr-

het eroaryl, cycl oal kyl or ttgﬁ_qggéyclyl may be substituted by |
substituents i ndependently anot her selected fromthe group Le A 36

625- Foreign Countries -15 consisting of hal ogen, cyano, trichloronethyl,
monof | uor omet hoxyr®  dirbprevente MRtHyDareshyt,r i f | uoronet hyl, trifl uoronet hoxy,
(C1l-A)-alkyl and (C,- C4)-al koxy, R5 represents net hyI or ethyl, 5 and
their salts, their solvates and the solvates of their salts. Particul ar

preference | @ddielanits; Beif splvaies apsishegplvates of their salts.
N butyl - 3- (4-chl or ophenyl ) - N-cyano- 4{ 2- oxo- pyrrolidin-1-yl)-4, 5 -di hydro 1

Hpyrazo |e- Pdrncuﬁ@rpl?&&bﬁﬂed@r%% HBe ComPaiindl FbFI- 3-@4-@&‘1&651{393%8!\1%5%&%

given to the conmpound 3-(4 | or ophenyl ) - N-cyano- 4- ( 2- oxo- pyrrolidin- |
-yl) - N{ 3, 3, 3pymolidindadohd-dikydrp-14- Wl@yld%dmmml#ﬂww azol e- | - car hoxi ni dani de Cl

N NCN <, H~, CF3 The present invention furthernore provides conpounds of

t he forrrula (1), in which E regg\e%é nmet hyl ene, NH, an oxygen atomor a
) 11

sul phur atom 15 mrepresents or 3, nrepresents 1, 2 or 3,

' N_# _
C N}\lCN

NN~
H CH

Cl

Particular preference is likewise given to the compound 3-(4-chloropheny!)-N-cyano-4-(2-oxo-
10 pyrrolidin-1-y1)-N-(3,3,3-trifluoropropyl)-4,5-dihydro- 1 H-pyrazole-1 -carboximidamide

Cl

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

in which

E represénts methylene, NH, an oxygen atom or a suiphur atom,
15 m represents 0, 1, 2 or 3,

n tepresents 1,2 or 3,

R! represents halogen, hydroxyl, amino, cyano, nitro, alkyl, alkoxy, hydroxycarbonyl, amino-
carbonyl, alkoxycarbonyl or alkylaminocarbonyl,



R represents hal ogen, hydroxyl, am no, cyano, nitro, alkyl, alkoxy,

hydr oxycar bbeil36 6afFomign Canigges/| , al koxycar bonyl or al kyl ami nocarbonyl, Le A

36 625-Foreign Countries -16 R2 represents a group of the formula O O 8
~NYNNYHHONCN O--Xor ~Nx H Cvxhege)_* represents the point of

attachment to the pyrazoline ring, 5 X

ene-R4, Y represent or (Cl-Cg)-al kylene-R4, 10 R3
$ ,0%%:‘32?"3?!:% uor o- 1, 3- benzodi oxol e, 2, 3-di hydro-1, 4-

2,2,4,4-tetrafl uoro-4H 1, 3- benzodi oxin, (C6-Clo)-aryl, 5- to

(Cl-C8)-al k
represents
benzodi oxi n,

het erocycl yl ,

3- HERTEHRE

resents R3 or

terocyclyl may be

10- nenbered heteroaryl, (C3-@6)-cyclodbkyl or 5- toaéo-nenbered
on

substituted by I

where aryl, het&roarylf gtcl al kyl or
subSTTtuehts in epdﬁﬂé tly O

to 3

anbt her sel ected

fromthe group consisting of hydroxyl, am no, hal ogen, cyano, nitro,

nmonohal onmet hyl , di hal omet hyl, trihal onethyl, nonohal onet hoxy,

di hal onet hoxy, tri hal onet hoxy,,_ al kyl, al koxy, alkyl@Ni no, aryl,

hydr oxycar bonyl, al koxycarbony , am nocarbonyl, 15tal kyl am nocarbonyl,
al kyl car bonyl , al kyl car bony @lkyl capponyl am x al kyl sul phonyl,

R4 represents hydrogen, 1, 3-benzodi oxole, 2,2-difluomp-1, 3- benzodi oxol e,
2,3- dihydro-1, 4-benzodioxin, 2,2,4,4-tetrafluoro-4H 1, 3- benzodi oxi n,

(C6-d 0)-aryl oxy, benzyloxy, 5- to 10-nenbered heteroaryl,
(C3-C7}cycl oal kywhere- to 10-nenbered heterocyclyl, hydroxyl, am no, al koxy,

(C6-do)-aryl,

al kyl am no,
al kyl am nocar bonyl ,

hydr oxycar bonyl , al koxycar bonyl, am nocar bonyl ,

al kyl bonyl | kyl car bonyl am ng, optionally
al kyl -substituted ar yFB’ﬁ‘B’gﬂb‘f %‘f#ﬁga&me"%% ¢ pyrazdliné g,

c

10

15

20

25

X

Y

R3

represents R® or (C)-Cg)-alkylene-R*,
represents R’ or (C,-Cy)-alkylene-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, (Cs-Cyo)-aryl, 5- to 10-
membered heteroaryl, (Cs-Cg)-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, monchalomethyl, dihalomethyl,
trihalomethyl, monohalomethoxy, dihalomethoxy, trihalomethoxy, alkyl, alkoxy,
alkylamino, aryl, hydroxycarbonyl, alkoxycarbonyl, = aminocarbonyl,
alkylaminocarbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonylamino and
alkylsulphony!,

represents hydrogen, 1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-
dihydro-1,4-benzodioxin, 2,2,4,4-tetraﬂuo_ro-4H—1,3—benzodi0xin, (C¢-Cio)aryl,
(Cs-Co)-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 al.kyl-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



or al kyl carbonyl oxy, where aryl, heteroaryl, cycloal kyl or heterocyclyl may
be substit utleds B/6A5-Horeigh Calfatregbst i t uent s i ndependent|y of one anot her
selected fromthe group consisting of Le A 36 625-Foreign Countries -17 C5
hydr oxyl , am no, hal ogen, cyano, nitro, zohalonethyl, di hal onet hyl ,

tri hal onet hyl , nonohal onet hoxy, di hal omet hoxy, tri hal omet hoxy, al kyl,

al koxy, al kylam no, aryl,  hydroxygarbonyl, al koxycarbonyl, am ngcarbonyl,
al kyl am nocar bonyl , a%K%P’@’é’r [einac ﬁ’é["ﬁ?’r’ c S PnyMY y,m%HWP’BﬁtPgong‘?@HF‘ﬁ‘Bﬂand
al kyl sul phonyl, and t h&fiafonfeftiyl, SmodofifibmetRGdyY 3inEIomeikeky, iShalcthetRix§SalRfl, ARGy

salts for the treatnent andl or prophyl axis of diseages, in particular
cardi ovascul ar di sor débylamines 3l f chydroxyeashomyl,  pikewysadamd) | caminegrheayls

The present inventi on AfiatEdrREH1, PARMESSohyE CMRALEREby Ry, ! snﬁ,(nzaﬁwiaﬁm{d hand 10

in which E represents nethyl ene, "NH, ‘an oxygen atom Or a sul phur "atom m
representss 0, 1, 2 or alkylswphamyhesents 1, 2 or 3, Rl represents hal ogen,
hydr oxyl, am no, cyano, nitro, alkyl, alkoxy, hydroxycarbonyl, am no- 15

car bonyl, al b j , R2 represents a group of the
formula O Oaﬁg:‘i}\éﬁ%ﬁl—q@“ﬁ?& ﬁﬁéﬁe-as@v%r%ﬁ%kl\kx H where * represents the
poi nt of attachnment to the pyrazoline ring,

for the treatment and/or prophylaxis of diseases, in particular cardiovascular disorders, such as, for

example, thromboembolic disorders.

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

C 10  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, hydroxycarbony!, amino-
15 carbonyl, alkoxycarbony! or alkylaminocarbonyl,

R?  represents a group of the formula

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

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



20 X represents R3 or (Cl-Cg)-al kylene-R4, Y represents

(C1-Cs) -al kél ene-%, Le A 36 625-Foreign Countries - 18 C5 10 15 20 R3
represents K Imes >- di f 1 uor o- 1, 3- benzodi oxole, 2,3' -d

hydro- 1, 4- benzodi oxin, 2,2,4,4-tetrafl uoro-4H 1, 3- benzodi oxi n,
(C6-Co)-aryl, 5- to 10- nenbered heteroanyl, (C3-C(,)-cycloalkyl or 5- to
10- menbered heterocyclyl, where aryl, heteroaryl, cycloal kyl or heterocyclyl
may be substitut by uRsdd ts Qﬂﬁ,g )| . n

selected fromt hgggr OJ%pr%sg%Lgl SI?I ng o?digﬁyd%gxy , F%%?E%%%Oépe? ﬂ%%ﬁ +
nitro, nonohal onet hyl ,benhorlrakmn&hﬁfﬂ-tetraﬂnart}aHeh%bMdiomn(fl?\saﬂ::ﬁirm!lhcﬁ(yto 10-

di hal onmet hoxy, tri haI al k I 1 N r

hydr oxycar bonyl , al koxycar *magm(%é@g' )éérqaglﬁylgr '%%llné‘%al}régboﬁ%lyl’

al kyl car bonyl , al kyl carbonyl oxy, al kyl carbonyl am no and al kyl sul phonyl, R4
represents hydrogen, whdrbapl betermayl, acycldalRyl dir fhetsmepelsli, rﬁayblmmbehmmlbg 1 @, 3B-

di hydro- 1, 4- benzodi oxi 4, 4- t trafluoro-4 Z oxi n,

(05 Cyoy Saryl o Coe CByfieh didspeniinB arcsps Snasberssesiaf REMLY Sxpon sousisgog gf
(C&3-Cy)-cycl oal kyl 5-hyliraxyll0- mﬁbermbgb‘et RYAHBY Chiyrb, ﬂﬂmhmmhthyxarrulnaﬂomaﬂmoxy,
al kyl am no, hydroxycarb nyl , al koxycar bonyl , am nocar honyl

al kyl anmi nocar bonyl , k@?‘%‘-’é‘f% ofgoha lamgthewa Sihalepresini drihalgmethons) alkyl, alkoxy,

al kyl -substituted aryI | ag0  RrdryKarbdnd, DORWLQMrbo eremﬁ\ﬁ,& bonvl
het eroaryl, cycl oal kyl et ﬁﬁgerocycl nﬁ‘ly be substltut ed *f}? | to Arony’

substituents i ndepend@ﬂ@layﬂwmtbﬂla’hanévhvbowbl dkyleatbdnylomy.t ﬁkylwmlwvslasdl ng

of hydrgxyl, am no, yano, nitro, nonohal onet hyl, dihal onethyl,

trihal ongit(hyl nonohal mgﬁg?(")ﬁ di hal omet boxy, tri hal onet hoxy, al kyl ,

al koxy, al kyI am no, ar yl, hydroxycarbonyl, al koxycarbonyl, am nocarbonyl,
kyl anmi nocar bonyR’, alrkgrbscnts bdmdrogenal kyjtbesaodiorgle,0x3.2-diflutapt Icabdnemijdxale, Nd,3and
kyl sul phonyl, 25 and,. tla f4_§9| t‘%bxmheif4§?etmﬁt es ﬁridB lt)eheods0 ol. vat(&gcog_ the| r

salts.

(Cs-Cyo)-aryloxy, benzyloxy, 5- to 10-membered heteroaryl, (C;-C+)-cycloalkyl, 5-
to  10-membered heterocyclyl, hydroxyl, amino, alkoxy, alkylamino,

15 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
20 hydroxyl, amino, halogen, cyano, nitro, monohalomethyl, dibalomethyi,

trihalomethyl, monohalomethoxy, dihalomethoxy, trihalomethoxy, alkyl, alkoxy,
C alkylamino, aryl,  hydroxycarbonyl,  alkoxycarbonyl, = aminocarbonyl,
alkylaminocarbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonylamino and
alkylsulphonyl,

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

Preference is given to compounds of the formula (I)

in which
E represents methyiene, NH or an oxygen atom,
m represents 0, 1 or 2,

30 n represents 1,2 or 3,



Preference is given to conpounds of the formula (1) in which E represents
met hyl ene, Nk 2086 625-FutsigeCowitiieyy mrepresents 0, 1 or 2, 30 n represents 1,
2 or 3, Le A 36 625-Foreign Countries -19- R represents hal ogen, cyano,
nitro, alkyl or alkoxy, R represents a 8roup of the formula ~~ 0 10 X NY
HH-Yor N---' NNX HRCNf where C5 10°15 20 25 * represents the point
of attachnent, to the pyrazoline ripng, X represents R3 or

(C1-C8) -al kﬁene-‘%?“‘}‘spgﬁeé‘s%’ﬁ?%“mglwﬂ ¥ ene- R4, R3 represents

1, 3- benzodi oxol e, 2,2-difluoro-1, 3-benzodi oxol e, 2, 3-di hydro-1, 4-

benzodi oxi n,g?2, 2,@,&35@5?@%@9&%@&, 3- benzodi oxi n, phenyl, 5- or

6- menbered heteroaryl, (Cs-C6)-cycloal kyl or 5- or 6-nmenbered heterocyclyl,
where phenyl, heteroaryl, cycloal kyl or heterocyclyl may be substituted by I
to 3 substituents indepghdently of o anot her selected fromthe group
consi sting of hydroxy 1yno, hal Mo, nitro, trichloronethyl,
trifluoronethyl, : ’ H ! ;

s N/CN
;H—N—Y or *_“—_N—X
H

represents 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, phenyl, 5- or 6-membered
10 heteroaryl, (Cs-Cg)-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,
C monofluoromethoxy, difluoromethoxy, trifluoromethoxy, (C,-Cy)-alkyl, (C,-Cy)-
15 alkoxy, (Ci-Cy)-alkylamino, phenyl, hydroxycarbonyl, (C;-Cs)-alkoxycarbonyl,
aminocarbonyl, (C,-C,)-alkylaminocarbonyl and (C;-Cy)-alkylcarbonyl,

R represents hydrogen, 1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-
dihydro-1,4-benzodioxin, 2,24 4-tetrafluoro-4H-1,3-benzodioxin, phenyl,
naphthyl, phenyloxy, benzyloxy, 5- or 6-membered heteroaryl, (Cs-Cg)-cycloalkyl,

20 5- or 6-membered heterocyclyl, (C,-Cyq)alkoxy, (C,-Cs)-alkylamino, (Cy-C4)-
alkoxycarbonyl, optionally (C;-C.)-alkyi-substituted phenylcarbonylamino or (C;-
Cy)-atkylcarbonyloxy,

where phenyl, naphthyl, heteroaryl, cycloalkyl or heterocyclyl may be substituted
by 1 to 3 substituents independently of one another selected from the group

25 consisting of hydroxyl, amino, halogen, cyano, nitro, trichloromethyl,



nonof | uor omet hoxy, difl uoronethoxy, trifluoronethoxy, (Cl-C4)-alkyl,
(C1-C4) - al kexyié Gdurieam no, phenyl, hydroxycarbonyl,

(C1l-A4) - al koxycarbonyl, am nocarbonyl, (Cl-C4)-al kyl am nocarbonyl and
(C-A)-allrylcarbonyl, R4 represents hydg@gen 1, 3- benzodi oxol e,

2, 2-difluoro-1, 3- benzodioxolc 2,3- dihyd 1, 4- benzodi oxi n,

2,2,4,4- tetrafl uoro 4H—é od| oxi n, phenyl, nap&t hyl , phen

benzyl oxy, 5- or 6- é‘i“B‘H Wmm?t@wd‘ﬂ)‘o‘??‘é @a}mum 063?’ (CI‘C4)'
6- menber ed heter ocycl yi 1 ((@ @Q]kﬁ&kwya}(aﬁ%raﬁﬁﬂo apHeHI

afﬂy&%xycfa@onﬁ@(t:.-c&

al koxycar bonyl , optlona yl “substi tuted phenyl carbonyl am no or
(Cl- C4)- aIkyIcarbonyP$R¥N e ﬁh@ﬁ%#mmhhpﬁ@h?ﬂﬂmﬁbﬁeﬁﬁﬁbvwl | dGi-Ryt or
heterocyclyl may be sy d by 1 to 3 substituents |ndependently of one
anot her sel ected fron1 e gr consi sting of hydroxyl, am no, hal ogen,

cyano, nitro, trichloronmet hyI Le A 36 625-Foreign Countrles -20 C

trifluor énetamj'thelrmmchdmmhetnmﬂtﬂwol%tﬂa‘dfdunm hoxy, trifluoronethoxy,
(C1-A4) - aI kyl, (Cl-C4)-al koxy, (d - C4) al kyl am no, phenyl, hydroxycarbonyl,

(C1-A) - a ﬁgﬁ}égﬁ{)@'ﬁfy@ﬁ“ﬁ?@?ﬁ?@% ??f(tﬁ:l {o%ﬁl? yl am nocar bonyl and

(C1-A) - car hei elr “sol vates and the sol vates

of their salts. Particular preference is given to conpounds of the formul a
(1) in whi dawhichepresents net hyl ene, NH or an oxygen atom mrepresents 0O
or 1, 10 n represents 1, 2 or 3, Rl represents hal ogen, cyano, (Cl-C4)-alkyl

or (Cl-C4)-al koxy rou of the formula N,.CN N X H where
C 15 * represent &WR%E)W%YCB‘T’&E?&Bﬁ MW { he pyrazoline ring, X
represents R3 or (Cl-C6)-al kyl ene-R4, R3 represents 1, 3-benzodi oxol e,
ez-di fluoraml , 3+beazasldoxhl e, 2, 3-di hydro-1, 4-

10 n represents 1,2 or 3,

R'  represents halogen, cyano, (C,-C,)-alkyl or (C;-Cy)-atkoxy,

R?  represents a group of the formula

C 15 * 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,

20 where pheny!, 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, difluoromethoxy,
triftuoromethoxy, (C,-C4)-alkyl and (C,-C,)-alkoxy,

R*  represents hydrogen, phenyl, 5- or 6-membered heteroaryl, (Cs-Cs)-cycloalkyl, 5-
25 or 6-membered heterocyclyl, (C;-C,)-alkoxy or (C;-C,)-alkylamino,



benzodi oxin, 2,2,4,4-tetrafl uoro-4H 1, 3- benzodi oxi n, phenyl, 5- or

6- menber ed Legt 36 625rRpreign Cquasiiess) - cycl oal kyl, 20 where phenyl, heteroaryl
or cycloal kyl nay be substituted by | or 2 substituents independently of
one anot her selected fromthe group consi i[ng of hal ogen, cyano,
trichloronmethyl, trifluoronmethyl, nonofl udromethoxy, difluoronethoxy,

trifluoronethoxy, (d- -al kyl, and (Cl-CA)-al koxy, R4 represen dr ogen,
phenyl, 5- or 6-nmenbe ga}l)ew@flgy,olg%ﬁap(l,(%glpe%xl_ogéugﬁeégmé|n,1ay X SE%"%?“@Yn{eﬂ%’gred
heterocycl yl, (Cl-C4) satskmuts didependently)of ank vhdherielectbd frdm3fie @rfap feorisistigy of
Countries -21 where phenyl, heteroaryl. cyclgal ky]l or heterocyclyl may be
substituted by 1 or th’lgéﬁsti‘f}i%?lts "ﬂ!?é‘ﬁ%?ﬁ'&'int I%hwrﬂwi’and{‘ Ruerameshoxyy
fromthe group consi siiffi@rofethoR!tIMRRomENREDAC,- )Ll SRaERiICVdikoxy,
trifluoronethyl, nonofluoronethoxy, difluoromethoxy, trifluoronethoxy,
(Cl-c4)-al kyl and (Cl-C4)-al koxy, 5 and their salts, their solvates and the
sol vat es Sof anththeir salig, their solyatesandahersplvatesef theirselSr ence is gi ven to conpeunds of
the formula (1), in which E represents nmethylene, mrepresents 1, 10 n
represents : S SRfi e RARGED SERF §?ﬁ%§l group of the formula N
,.CN NX H éhfgﬁg% mhgre * rggéesen?gﬁ%ﬁe %o?ht 0 agptachnent to the

pyrazoline ring, X represents R3 or (Cl-C6)-alkylene-R4, R3 represents
phenyl, 5- dnwbichenbered heteroaryl or (C5-C6)-cycloal kyl,

E represents methylene,
c | m represents 1,
10 n represents 1,

R'  represents halogen,

R? represents a group of the formula

c 15 * represents the point of attachment to the pyrazoline ring,
X represents R or (C;-Cg)-alkylene-R’,
R’ represents phenyl, 5- or 6-membered heteroaryl or (Cs-Cg)-cycloalkyl,

where phenyl, heteroaryl or cycloalkyl may be substituted by 1 to 2 substituents
independently of one another selected from the group consisting of halogen,

20 cyano, trichloromethyl, monofluoromethoxy, difluoromethoxy, trifluoromethyl,
triftuoromethoxy, (C,-C,)-alkyl and (C,-C4)-alkoxy,

R' represents hydrogen, phenyl, 5- or 6-membered heteroaryl, (Cs-Cg)-cycloalkyl or 5-
or 6-membered heterocyclyl,



where phenyl, heteroaryl or cycloal kyl may be substituted by I to 2

substi t uent fe A J6dRSFockimi Conntafes one anot her sel ected fromthe group

consi sting of hal ogen, cyano, trichloromethyl, nonofl uoronethoxy,

di fl uoronet hoxy, tricuoronethyl, trifl uoagmst hoxy, (Cl-C4)-al kyl and
(Cl-A)-al koxy, R4 represents hydrogen nyl, 5- or 6-nenbered heteroaryl,
(C5-C6) -cycl oal kyl or 5- or 6- dhet ch |, . Le A 36 625-Farejgn
Countries -22 where prﬁ’?Ipi’e'}Yé{I’g}e |cyc18§,l§¥l fvmwy W@V@F&H?ﬁgmdot?hlymb?e
substituted by | or 2yt tdde ?&&ﬂl?d}?%ﬁ@gﬁ‘dﬁéﬂéel@&e@ﬁ@m&ﬂ@#&ﬁ coiRisang of
fromthe group con5|st| ng of ogen, cyano, trichloroneth

nonof | uor omet hoxy, di b emmy mc‘ﬂ?‘?ﬂ’ﬁh&)‘s on@?ﬂ?ﬁpomtnﬁ'ihf’%or@ﬂ?ﬁfﬂ@%box)@

(C -C4)-alkyl and (CLlyfeid Elﬁg)f gﬂl;bggh Aol LCRAIVRL €S and the
solvates of their salts. 'rlgﬁll' esent 1 nve t(l on’ )%ul?t her re)QApr ides a

process for preparing the novel conpounds of the fornula (1) where
conpounds$ ofand their falts,theiso¥ates anfl ti@raplyvated Mfithejrbald. ~. NH C in which 10 R, E, m
and n are as defi ned above are reacted either [A] with conmpounds of the

];lglr glgjlaﬁ z pr gfhe P r;t 11(1: eptlo%hfu;tﬁeréo prg\ﬁdeqeaf cg é)?g'ye?ﬁnr%ntﬂ %ove'i &oh Cpo%ﬁt?s g Gt.ls1e of

ori ne or “priom ne, gi've corpoun
t he formul aﬁmﬁ@ﬁwﬁ%eoﬁmnmd&ﬁhthemmhlal es - 23 EfCH2)"

/\ CH2)
| )fN
c NH
(I,

1

R

in which
10 R', E, m and n are as defined above
are reacted .either

[A]  with compounds of the formula

C 9
PN

- Z X (),
in which
15 X is as defined above, and
z! represents halogen, preferably chlorine or bronﬁine, or hydroxyl,

to give compounds of the formuia



N X[la), inwhich W E, X in and n are as defined above, Cor 5 [S] wth
conpounds of the fornmula Y-NCO (IV), in which Y is as defined above, to give
conmpounds o U J)n ~NNr O 0" " 4 NY H(Ib), 10 in which
R, E, Y, mand n are as defined above, 15 or [C] with conpounds of the
formula Y-NCS (V), Le A 36 625-Foreign Coyntries -24 in which Y is as
defined above, to give conpounds of the f6rmula C5 in which R, E Y, in
and n are as defined above, or [D] with conpounds of the fornula '

E/\‘CHZ)N

(la),

in which
R!, E, X, m and n are as defined above,
C- or
5 [B}  with compounds of the formula

Y—NCO (IV),
in which
Y is as defined above,

to give compounds of the formula

(Ib),

10
in which
R, E, Y, m and n are as defined above,
or
[C]  with compounds of the formula

s Y—NCS (V),



0 A0 (VI), 10 in which X is as defined above, to give conpounds of the
formula in Wmch Le A36 625- Foreign Countries -25 or C[E 5 R, E X m
and n are adede irigst wo steps first with

di phenyl cyanocarbmmdate and t hen vvlth conpounds of the fornula X-NH2
(VIl), in which Xis as defined above, 2% ve conpounds of the formul a
ECH2)n )rN,,\.,". NCNO NNX H(Ic) 10 in which R, E, X, mand n

are as defined abov The general fornula (1) enconpasses t he conmpounds of
the formulae (Ia® F‘F‘b (I'c), (1d) and (le). The reaction according to"
process [A] (Z = hal ogen), process [B], process [C] and process [D is
general |y carri ed w©us défined #t@ké¢, Sol vents, if appropriate in the presence of a
base, preferably in a 15 terrperature range of fromd4C to 40C at at nospheric

pressure. Inert solvenis _ar r -exanpl e, hal ogenat ed hydrocarbons, such as
met hyl ene cHP &¥ gRmpoun of e Formfa

/(CH
E ' 2
YN
O — /N
N H—Y
(Ie),
C o
5 in which
RY E, Y, m and n are as defined above,
or
fD]  with compounds of the formula
O
L x
Cl o7 (v,
C 10 in which
X is as defined above,
to give compounds of the formula
/ (CH
E ‘ 2)n
NS
o] AN
N 0—X
(1d),
R

in which



trichl oromethane or 1, 2-dichlorethane, ethers, such as di oxane,
tetrahydrof&E&ﬂﬁh@éﬂiﬁﬂﬂﬂ@mmnmxy et hane, or other solvents, such as
acet one, di et hyl formam de, dinethyl acetam de, 2-butanone or acetonitrile;
preference is given to tetrahydrofuran or gethylene chl oride. 20 Bases are,
for exanple, alkali netal carbonates, suCh” as caesi um carbonate, sodi um
carbonate or potassiumc rbonate sodi um net hoxi de or potassi um
met hoxi de, or sohﬁ ’m P&B"aﬁrdcf‘f?glag‘%‘@r um et hoxi de or potassium
tert-butoxide, or am des, such as sodiumamde, lithiumLe A 36 625-Foreign
Countries -26 bis(trinmethylsilyl)amde or |ithiumdiisopropylam de, or other
bases, such as sodium hydride, DBU, triethylamne or diisopropylethylam ne,
preference i.s. given to dili oprp yl.ethyl ami ne or,. triethylamne. The reaction
accor di ng t &Ebr od®d¥wo [SRPS "ﬁ yangearbgimidate |apd, "(’ﬁi'r Witk comppunds, of e ¢
solvents, in th@mﬂﬁﬁﬁence of dehydrating agents, if appropriate in the
presence of a base, preferably in a tenperature range of from-70C to 40C
at atnospheric pressure. C C Suitable dehydrating agents are, for exanple,
car bodi i gi des, such as, forXeRllpI®mM,N, N -diethyl-, N N -dipropyl -
N, N -diisopropyl-, N, N -dicyclohexyl carbodiim de,
N- ( 3- di met hyl am noi sopropyl )- N-ethyl carbodii m de hydrochl ori de (EDC)
N- cycl ohexyl car badwhigh de- N' - pr opyl oxynet hyl 10 pol ystyrene
(PS-carbodiimde), or carbonyl conpounds, such as carbonyl dii m dazol e, or
1, 2- oxazoliumc h as 2-ethyl -5-phenyl -1, 2- oxazol i um 3-sul phat e
or 2-tert-butyl- gpggy@%yFQ%%gazollun1perchlorate or acyl am no conpounds,
such as 2-ethoxy-1-ethoxycarbonyl -1, 2- dihydroquinoline, or

opanephos pigine congrohydsrof the foromla sobut yl chl orof ormate, or bis(2-oxo-3-o0xa-

| i di nyl)phosphoryl chloride or
benzotrlazolyloxytrl(dlnethylanlno)phosphonlun115 hexaf | uor ophosphat e, or
O (benzotriazol -1-y1)- N, ¢ N~ CH.et ranet hyl ur oni um hexaf | uor ophosphat e
(HBTU), 2-(2-o0x0-1-(2H)- rlnyl) 1,1, 3, 3-tetranet hyl uroni um
tetrafl uoroborate (TPTU) N CN
azabenzotriazol -1-yl)-N,
(HATU), or 1-hydroxy- be otr|.~ﬂ43( _%%
benzotri azol - 1-yl oxytri '-thylanlno phoni um hexa- fl uorophosphate
(BOP), or mixtures of t with bases. 20 Bl¥es are, for exanple, alkali
net al carbonates, such ac, or exanpl e, sodium carbonate or potassium
carbonate, or sodlun13 % rbonat e or potassium bi carbonate, or organi c bases,
such as trial kylam nes,”™ or exanple triethylam ne, N-methyl norpholine,
N- net hyl pi peri di ne, 4-d|nethyl am nopyridi ne or diisopropyl ethylam ne, or
DBU, DBN, pyridine % m xtures of the bases; preference is givento a
m xture 3f dlneﬁhv? m nopyri di ne and N-met hyl nor phol i ne.

C

yIuron|unlhexafluorophosphate

R., E, X, m and n are as defined above.
The general formula (I) encompasses the compounds of the formulae (I2), (Ib), (Ic), (Id) and (le).

The reaction according to process [A]) (Z' = halogen), process [B), process [C] and process [D] is
generally carried out in inert solvents, if appropriate in the presence of a base, preferably in a

15  temperature range of from 0°C to 40°C at atmospheric pressure.

Inert solvents are, for example, halogenated hydrocarbons, such as methylene chloride,
trichloromethane or 1,2-dichlorethane, ethers, such as dioxane, tetrahydrofuran or 1,2-dimethoxy-
ethane, or other solvents, such as acetone, dimethyiformamide, dimethylacetamide, 2-butanone or

acetonitrile; preference is given to tetrahydrofuran or methylene chloride.

20  Bases are, for example, alkali metal carbonates, such as caesium carbonate, sodium carbonate or
potassium carbonate, or sodium methoxide or potassium methoxide, or sodium ethoxide or

potassium ethoxide or potassium fert-butoxide, or amides, such as sodium amide, lithium



25 The condensation is preferably carried out using

N- ( 3- di et hyllea? skomeign@duntrigset hyl car bo- dii m de hydrochl ori de (EDC),
1- hydroxybenzotrlazole (HOBt), 4-dinethyl am nopyridi ne and

N- et hyl nor phol i ne. I nert solvents are, fgg exanpl e, hal ogenat ed

hydr ocar bons, such as net hyl ene chl ori de, trlchloronethane car bon

tetrachl ori fric han tetrachlo oetf hane, 1 2-dic oro .haeo 30
t ri chl or oet ﬂ?ﬁ(@r‘?@my@flﬁiaﬂae 8{1 Fhium dH?‘@fW{““é‘{ehQF othge besgs, o rlB'fi‘H

, 2- di met hoxyRU hefthylamitieOtadiRoprbflétRRhe | preRncdlsyEifn Wi mbﬂwbylahmﬁmeror
dlethylene egcoI dlnethyl ether hydrocarbons, such as benzene, Xxylene,
t ol uene, hexa¢hyl apYe| ohexane or mineral oil fractions, or other solvents,
such as ethyl acetate, acetone, dinethylfornmam de, dinethylacetam de,
2-but anone, fjereici% ac'e@rdﬁlg%@pl@gés R @ 9 RydeBki) i 'g@l%ra'llg%aﬁféh BRGK iR solvents, in

acetonitrile or pyridine, in the case of water-m scible solvents al so
m xt ur es Sof thé@resenaenef Wehydrafing agents rif pppremiste insthglmﬁncpmfoﬁ heehprefeorbisnin de.

The reactio [ ﬁﬁgﬁ Frn carried out in two
steps: The ;}ea %‘%% %’ f%%ﬁdﬁmgggﬁ %M?:arrl ed out in inert
solvents, preferably in a tenperature 5 range of from50C to reflux of the
sol vent at a&uimlsip)ld&yidratipg agentsraes, fd:rmaamws,odaﬂmdiimidas, @uchfasy foexm[pllte N Midigindd, s,

such as net p r. i sopr na erence i s giyen
to isopr opa%ﬂp d ]Q’a]?gt %‘fs"%'ﬁpﬁ W@’?818%%B§$§'§lr?‘gé éve(ﬁe T’tF@""EEIPF? t

i ][1 i Eert iSOlN&ﬂiyR:arbﬁdlﬁﬁlﬁé alhlydrotHloride t(emga (r) a,!lwy‘ﬂo}reayllg@b@ﬁmﬁdmﬁeﬁf ]dx@mlémﬂl_ux
of the sol ve at at ressure. nert solvents are, for exarrp e
al cohol s!? U‘HEV “ﬁégg ““@f‘%aﬂbl“a" Wh CEBERHEHS, Gk %;’EP"GB%‘H““d”ﬁFePEr énce
c gi ven to ghhnnal coﬂﬁﬁnasormgurasisz&f)yllsh,ﬂleﬁﬁn%ﬁz&lhho mﬁ@hh@qwﬂz.w&ﬁﬂ 523“

prepared by reacti ng corrpounds of ~the foormul a E,

and n are asmifbylispreegolipppeschiqrate priagdamine sompayadss guoh jap gtethmcx ﬂrethexmba@rhle?e
and then wt t 1y
arri od out S RREHASoICRALSospHiRe LABEHACH: M Epbiokitha GRiERRERGKR

t enper at ur e Folidigehphosrhpryin roghiwtldmper@rur e heozqnmbbrloxm(ctlmahslmhme)phowhomum

at nospheyd c r t 3 co as
et hanol 1 H t}hag%"‘%m%ﬁgs Laqe o -{bgnzglgis%ogg p)é rfof J\F ?etrax%ner%nceiulmillmeaa@uorop{hospﬂate

et hanol . (HBTU), 2—(2-0x0-1-(2!—1)-pyndyl)—1 1,3 3-tetramethylur0mum tetrafluoroborate (TPTU) or O-(7-

azabenzotriazol-1-yl}- NN, N, “tetramethyluronium hexafluorophosphate (HATU), or 1-hydroxy-

benzotriazole (HOBt), or benzotriazol-1-yloxytris(dimethylamino)phosphonium  hexa-
fluorophosphate (BOP), or mixtures of these, with bases.

20 Bases are, for example, alkali metal carbonates, such as, for example, sodium carbonate or
potassium carbonate, or sodium bicarbonate or potassium bicarbonate, or organic bases, such as
C trialkylamines, for exampie triethylamine, N-methylmorpholine, N-methylpiperidine, 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-methyimorpholine.

25 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
30  trichloroethylene, ethers, such as diethyl ether, methyl-zers-buty! 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



Le A 36 625-Foreign Countries -28 Bases are, for exanple, organic bases,
such as am ne bases, for exanple piperidine, triethylamne,

di i sopropyl| diehy366A5Hpraien ORidiricsr ef erence i s given to piperidine. The

reaction in the second step. is generally carried out in inert solvents,
preferably in a tenperature range of fro?groomterrperature to reflux of the
sol vent at at nospheric pressure 5 inert [vents are, for exarrple

al cohol s, such, as, net hana nol , opanol or, ropan r ef nce
is given to hdl?’ oxidsy aceﬁ{'émte hﬁ ‘HT ﬁ%‘e gr"‘fﬂﬂ’ 5"“6@‘1 F‘)‘Veaw?%?rfa ?ftg

can be pr epasaﬁdwhuwa@a@wf&awe@s@mndamﬁthylf&m“ﬁw mula CC 10 in which R and
m are as defined above, wth conpounds of the fornula E ICH2)" (x), )r NH

O in which 15 E and n are as defi ned above. The reaction is generally
carried out Wr?aﬁ'é‘?“tac%#'%mlgmeﬁ[Eéﬁrﬂ""tffﬁ'i’léf’@“%m{‘Hbtwﬁrs@?%nce of a base, if

appropriate with added potassiumiodide, preferably in a tenperature range

of from roontheeRRGT ﬁtthE first Qeg ﬁfghwfal@fca}rrea 080 ifdt soflen@t pYOISRDIS fih & td?;{;ﬁﬁﬁh'é e.
Inert solvents are, for exanple, ethérs, such as diethyl ethef, methyl

t ent - but \fl mpfﬁmﬂio‘?ﬁ to reflyxe theselyentisbatmosphierin@Iessurer  t et r ahydr of ur an,
hydrocarbons, such as benzene, Xxylene, toluene, hexane or cyclohexane, or

ot her sol Veq& soltinl A8 fglt%i&lrj‘r‘gtﬁﬁ oo, stin rﬁ%ﬁaﬁ’n&r @@1 ‘jr-gllﬁ a égl,Bisopropanol,

625- Forei gn ntries -29 acet am mef hy
acetonitril q:refcreqmpmgivmpwpplepmt)bnce is given to dinethylforman de or
tetrahydrofuran. C Bases are, for exarrpl e, alkali netal hydroxides, such as

sodi um hydr oxi d t.as X | };nu dr oxi or kal i. net al
car bonat es, Oglﬁc%a‘ﬁ@gcfgeélé &%oléér gan?ast enemh ium ga'grntona “’e&((??ﬁgmpoqrgflgrgl& " @
car bonat e, aempaatinmangeef fron 5UE tolreﬂmtoﬁﬂ]slsoimumdnﬂosphiﬁ;c posssisdi um et hoxi de

e,

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

preference is given to ethanol.

The compounds of the formula (I} are known and/or can be prepared by reacting compounds of

the formula
/\fCHZ)
>rN
(VIID,

C (R),,

15 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

20  pressure,

Inert soivents are, for example, alcohols, such as methanol, ethanol, n-propancl or isopropanol,

preference is given to ethanol.



pot assi um et hoxi de or potassiumtert-butoxide, or am des, such as sodi um

am de, lithium bls(trlnethyIS|IyI)an1de or lithiumdiisopropylam de, or

ot her bases, 6 ride, pyridine or DBU, preference is given
to sodlunthydrlde. In an alternative process, under identical reaction
conditions, it is also possible to react, sgnstead of 10 conpounds of the
formula (X), conpounds of the formula EICH2)Rr N (XI), H3C.-D Cin which E

)™ AR A, SOPRURS g e I b

processes f r@mmlwmawﬂmﬂtgardmmelmgvaOpmeradlse The prepar at ion of the
conpounds of the fornmula (1) can be iIIustrated by the synthesis schene

bel ow. Le A g of ehdN.SQun CQ g ! ANVE The
conpounds accorggﬁﬁﬁté #ﬁe |n§e |§hg gﬁgyan unfégégglﬂgagfém%fﬁﬁkmbw n

phar macol ogi temperatoe rangh af fiem edoneinpera@retto vafluy ofthe sdlvenrat afi@pheric Preshie. |
antagonists 5 Accordingly they are suitable for use as nedi canents for the
treatment_‘a /or XIS o ases i n humans . ,and ani nal The present
Ivent L or £ intrhaFRBREARG B Pirae, ABORS st tactRh SUANL APIOBRIE A MOFORRGE

i nvention lﬁéfekh& it pioad RManaANd/ or prophyl axi s of disorders, preferably

cardi ovascul ar di sorders, for exanple t hr omboenbol i c dlsorders and/ or

t hronbotic conplications, A 36_625-Foreign Countries -31 For the purpose
of the preseHhe compemds aifhe t%@gle (YRR pisdwown anddopcpn be prsparedgygeacting sgmpounds of

infarction, &t aphfla

Br.

O

(R,

10 in which
R' and m are as defined above,

with compounds of the formula

/(CH
E i 2 X,
C Y
0
in which
15 E and n are as defined above.

The reaction is generally carried out in inert solvents, if appropriate in the presence of a base, if
appropriate with added potassium iodide, preferably in a temperature range of from room

temperature to reflux of the solvent at atmospheric pressure.

Inert solvents are, for example, ethers, such as diethyl ethcl:, methyl fert-butyl ether, 1,2-di-
20  methoxyethane, dioxane or tetrahydrofuran, hydrocarbons, such as benzene, xylene, toluene,

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



angi na pectoris, unstable angi na pectoris, stroke, such as, for exanple,
thronmbotic stroke and thronoenbolic stroke, transitory ischaem c attacks,
reoccl usi on Ladd3& 6@SiFeredmi Gouafrieer coronary interventions (reocclusion and
restenosis after percutaneous coronary interventions, reocclusion 5 and
restenosis after coronary bypass operati O?%), di ssem nat ed i ntravasal
coagul ati on, deep vein thronboses and thfonboenboli sm The conpounds
according to . the inventiop c fyrthernore he used for supporting

t hr ombol yt i dimetipdacgigiides dﬂmﬁ@}quﬁ'ﬂﬂmﬁ'emaﬁww&wrn@:ﬂ% Erepite e r#Ye8n %nd
treat ment ofgimdth@foRfidahits &ltbifahydafurdal ar di sorders, such as, for exanple,
restenosis, coronary heart diseases, cerebral ischaem as 10 and peri pheral
arterial occlusive diseases, of nyaocardjal insufficiency, of hypertension,

of i nfl ammédsss 4 SYreyerppte. alkpdimetal hydrgxides, suef|as sodium hygroxide, ppr@psivmm hydroxide
di sorders,” ghigfRE HRPGRI b hikai mbaf daARHRE, Suchlias ChddRinScaftondtd SolilnAfohdlE oA Nd
rheumatic disorders” of the |oconotor apparatus, of degenerative disorders,
such as, 5f ompotasaiunp|carbonpse, raydwdivmemgthoyide dir potadsivg  methekides toe spdinmséthoxidendr of
neopl asti ¢ di.sorder C r, ex .e . h resent, i i on
furthernor eﬁi’ﬁr&gs\l/"lg'lﬁe'g'zhc?K ﬁlg %s @a‘gﬁs{"ﬁh éﬁé%ﬁh & g aagnglg%f 5%%911 gmﬁﬁrg ?I?llécé nptl‘ﬁgﬂ}
for the tr eaisfeinethslsdyliamide op lithivax disopfopdlamideder stheri basparstchcas sudini dydride,
di sorders nent.i.one ove. The present.inyeption furthernore provides the
use of the @MB‘EJW ’d’é%?’al"i’? S@?Se"ttﬂéoq‘?w Bn for preparing a medi canent
for the treatnment and/or prophylaxis of disorders, in particular the
di scﬁr ge ][ S maﬂhi; BIeehtifd Proess, ?/n&’é) i&hﬂcﬁfelamtcoh?ﬁ@né; it m:jst) podsivps BTERL, .msswal 4 ees ha
met hod for the treatmenf a r prop iS O isorders, in particular the
di sor derld rré’ﬁ’é”P@Wgﬂoég%{?E{“ﬂﬁ n@“?OW%ng'é&WQI |y effective anount of a
npound according to the invention. The present invention furthernore
ovi des nedi canents corrpri/sj\ Béncomound according to the invention and
one or nore further activg coqg ds. 25 The active conmpound, i.e. the

conpound according to the tion, Xyn act systemically and/or |ocally.
For this purpose, it can beg admnistered in a suitable way, such as, for
exanpl e, by the oral, enteral, pul nonary, nasal, sublingual, |ingual,
buccal, rectal, trans mal , conjunctival, otic route, or as inplant or

stent. For these adm nistration routes, it is possible to adm nister the
active compound in sujtable 30 administration fornms. Le A 36 625-Foreign
Countries -32 Suil®®BiXB for oral administration are administration forns
whi ch work as described in the prior art and deliver the conpounds
according to the g f\Med RUcfirdaiagb). and/ or in nodified form which

The compounds of the formulae (II), (IV), (V), (VI), (VII), (IX) and (X) are known or can be

15 synthesized by known processes from the comresponding starting materials.

C The preparation of the compounds of the formula (I) can be illustrated by the synthesis scheme
below. -



conprise the conpounds according to the invention in crystalline and/or
anor phous ahelAGH 625 Fersighfmuintfies m such as, for exanple, tablets (uncoated
and coated tablets, for exanple tablets 5 provided with enteric coatings or
coati ngs whose dissolution is delayed or ﬂplch are insoluble and which
control the rel ease of the conpounds according to the invention), tablets
whi ch rapldéﬁ ﬁconpose in the oral cavity, or filnms/wafers, capsules,
sugar - coat e ts, granules, pellets, powdlers, enulsions, suspensi ons,
aerosol s or solutions. Parenteral administration can take pl ace with

avoi dance of an absorption step (intravenoushy, 10 intraarterially,
intracardially, intraspinally or intralunbarly) or w i ncl usi on of
absorption (|ntranuscularly, subcut eousl intrac ously,

per cut aneously, ég?Qrapqﬁégpnealﬁgil istrati roms suitable for
parental adm nistr Ma,Ynreparation® fopinjection and
infusion in the forfn of solutions uspensDﬂﬁs enul s, |yophilisates or

steril e powders. Préference is gi venctp oral adnminis
suitable for other administration routes are phar
inhalation (inter alia powder inhalers, nebuliz
sprays; tablet o be admi nisgered lingually,
capsul es, sup '

ion. C 15 Exanpl es
eutical fornms for

s), nasal drops/solutions,
blingually or buccally, or
@KCHE0, 8@HS,  vagi nal

capsul es, aquepus .u§j415|dhs oti'8ns, shakigg mynhiuees), |ipophilic
suspensi ons, et s,/ cr eaes cHim,| K,/ p3st e€, dusting powders, stents or
i nplants. 20 peds waccording t \nvention can be converted into

the stated adma#stragion forns in a nngr Mhown per se. This can take
(E;ace usi ng ¥ nert nontod c pharmaceuti cakly Hcceptable auxiliaries. These

clude, inter alia, carers (for ex  mcrocrystalline cellulose),
solvents (for exanple |iqui%, pol yet e glysol s) | sifiers (for
exanpl e sodi um dodecyl sul phate spersants ce

pol yvi nyl pyrr done)hmsynfw nd nat ur al biop y rs (for exanple 25
al bum n), stag;Ihzers 9 or e | e ant ilo%h aS§H#&bcor bi c acid),

colorants (forfex i ndf gaiiPa" blg nts on oxi des) or flavour-
and/ or odour - sk agents. The present i nventi on furt\ernore provi des

medi cament s ci si ng=at | east one conpounk® CHEkor di ng t he invention,
preferably together one or nDre i fert nontoxic ph ceutically
acceptabl e &uxiliaries—~and their for the purpose§§§§?tionedoabove. 30

In general, it has,been found to b 6 t ageous to ad 5t e—41 N the case
of parenteral i stration, a nts oﬂ“a out 5 to 280 ng 4 hours to
obtain effectiv ults. In the ga N ordl admini i is
fromabout 5 to Q ng per 24 hou 625- For ei i it may
neverthel ess be necgssary, wherg €

nent i oned, NG, o
C pos!

o --..N/ H

Br

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

pharmacokinetic activity spectrum. They are PAR-1 antagonists.

5  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.



dependi ng on the body weight, the adm nistration route, the individual

response towﬁjﬂgg@mmmd t he node of preparation and the tinme or

i nterval over which adninistration takes place. The percentages in the tests
and exanpl es bel ow are, unless indicated lthervvl se, percentages by 5
wei ght; parts are parts by wei ght . Solven Tatios, dilution ratios and

stated conc nt ations ui d/I| sol tlons are in eac based . on
vol une. The ﬁ’ﬁf’“Wﬁ?"’?Hﬁ m\/\%‘feﬁ 319 ude, 1 “ﬂr:dWO@?Qﬁ&“gm ql)\? "
nmeans: 100 Hhgigf p&firid] nREabRY gﬁe@hmu%mwses 6 ekaftfple, w&ﬁsaiacs%k&a@ Le
A 36 625- Fore| gn Countries -34 A Exarrpl es Abbrevjations: Boc

t ert - but oxy &upBesRmpolic strekes trgasiton; iekaamicnptiacks Jrasrclusion apd restarosis gRerecqtonssy
DI EA N, N- di
| '&&9{!89:3{4 D@%&M}hﬁm Qﬁdy %ls’hoxu g@ﬂcﬂﬁﬁé&ﬁé AP RP Yt tEns, Eclusion

d| met hyl f or mam I met p e EDC
- (3- di fret hyd estenasisr afisy k9rondre bimyass apdpgiging)niliseminated] intraygsal eepgirhatione deepEBin

eI ectrospray i o zatl sat. saturated h hour HOBt
1- hydr oxy- | I&r St 7 g’zm'%'e x% HPLC hi gh pressure, high performance liquid

chromat ography conc. concentrated LC-MS |iquid chromatography-coupl ed nass
spect r oscopyhe Rompdndudcesrdivlp torisineqnacit cansirtarmivid/enlsad for atpporting ikrombdimid )

NWM - et hy | %p?h?'r' r%odulaﬂng wound healing, for the prevention and treatment of atherosclerotic

vascular disorders, such as, for example, restenosis, coronary heart diseases, cerebral ischaemias

10  and peripheral arterial occlusive diseases, of myocardial insufficiency, of hypertension, of

inflammable disorders, such as, for example, asthma, inflammable lung disorders,

C' 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.

15  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.

20  The present invention furthermore provides a method for the treatment and/or prophylaxis of
C 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 a compound according to the

invention and one or more further active compounds.

25  The active compound, i.¢. 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

30 administration forms.



NMR nucl ear magneti c resonance spectroscopy Rf retention index (in TLC)
RP- HPLC r evie as36m26-Ferciil(Guntids r oom t enperature R, retention tinme (in HPLC
TEA triethylam ne TAF tetrahydrofuran Le A 36 625-Foreign Countries - 35
HPLC and LC-MS nethods: C C Method 1 (HPL%_): Instrunent: HP 1100 wi th DAD
detection; colum: Kromasil RP-18, 60 mmi 2 mm 3.5 m nobile phase A® 5
m of HCl Q411 of water, nobile phase B: acetonitrile; gradient: O mn 2% B,

0.5 min 2% Buitablesforpr! ampigiration greadmingimsion formy,whichwerk &5 deseribpd i3 the PR -

30C, 5 W dgf gaivkOihe c%ianﬂm acéMP&anOEJ) fhe Gvenddn) mplh@SWhMMeg r@m%ich
Quattro LCZ, wth HPLC Agilent Series 1100; colu G om SI'L120 ODS-4 HE,

50 mm x 2. ocmnss th@ cAmboUnds pmzacbngAto 1he1m@¢ntamuercrmsta|llmﬂ angfor aspYphous @ngorn
form c aci d 50%

form c aci d gra en’t ﬁg %f Tg%/& kﬁ&%ﬁ%&d&hﬁn{aﬁ}ﬁ Ataglfmf g)(egrﬁéggb%m
3.1 mn iO%pn%vﬂled“&h mhtaric mt:ﬂ@%pomumh%ﬁsoiMMsrcmaged & véhichl drennﬂolulﬂa' bhd
det ecti on: 8-400 thod (LC- NS nst r unent M cr,0

HPLC. i nat r u iBitD SOy he f5eag of the qormpunds SRFORRS Lop P APiFU b IEE (Wi

HE 50 nmMm X QedBMpost fa tht ofidRhViE, PN BRR/Wifers @ ﬁiles"‘s date@ftatﬂa%gﬁilful%@,gﬁdlﬂets
formc acid / 1, nobile phase B: acetonitrile + 500 1 of 50% strength
form c aci dPe¥e °T§F5‘Hlsl§'%5"sﬂe'§‘°ﬁ$ gergsglEpraolptionsni n 706 B - 3.1 min 90%B -3
4.5 mn 15 90% B; oven: 50C, flowrate: 0.8 m/mn, UV detection: 210 nm

Met hod 4 (L@uMnkral ¥Bminfi&htidATERAL takévbﬁéeomﬁ %va_ %cé %@’5)1 1abHPr§th' ﬂeﬁ} {diltpﬁgﬁously,

2-colum setup, Waters2690; col umn: .
mobi | e Phas dntrartesialls infragurdially, flma@prealbfc ptl mtwbmhady)phasﬁethsmche@en o ahsqnpbom

0.1% formc n. 0 4. % A
10 min 2GRkl bephedialy, pbihdingyfy, OpoiBoifiy”, B imferibita "
/mn; U delmigistration f@hd smmblel‘wrtmadt%airh:ﬁism)on atmsttﬁmharmparmmuscfnnwctmn

Platform LCZ, lnhglolﬁ'ﬁ)l!l_ &e@cﬂ"nl ?ntlutso%'é T - Q Woph T {' s 4 HE

50 nrmx 2.0 e 5% TR He"ﬁ’ B’fe sfé‘rs 1“1 i1 ?rseglf‘%o& 5ngth

formc acid, nobile phase B. 1 1 of acetonitrile + 1 m of 50% strength

formc aci d;Preference is given to oral administration.

15  Examples suitable for other administration routes are pharmaceutical forms for inhalation (inter
alia powder inhalers, nebulizers), nasal drops/solutions, sprays; tablets to be administered
lingually, suBlingually or buccalily, or capsules, suppositories, preparations for the eyes or ears,
vaginal capsules, aqueous suspensions (lotions, shaking mixtures), lipophilic suspensions,

ointments, creams, milk, pastes, dusting powders, stents or implants.

20 The compounds according to the invention can be converted into the stated administration forms in
a manner known per se. This can take place using inert nontoxic pharmaceutically acceptable

Cl auxiliaries. These include, inter alia, carriers (for example microcrystalline cellulose), solvents (for
example liquid polyethylene glycols), emulsifiers (for example sodium dodecyl sulphate),
dispersants (for example polyvinylpyrrolidone), synthetic and natural biopolymers (for example

25  albumin), stabilizers (for example antioxidants, such as ascorbic acid), colorants (for example

inorganic pigments, such as iron oxides) or flavour- and/or odour-masking agents.

The present invention furthermore 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.

30 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.



gradient: 0.0 min 100%A 4 0.2 mn 100% A 3 2.9 min 30%A -'! 3.1 mn 10% A
4 4.5 min [20A 360825 orcigmGounties, flow rate: 0.8 m/nin, UV detection: 210 nm
Met hod 6 (HPLC): Instrunment: HP 1100 with DAD detection; colum: Kronasil
RP-18, 60 mm-x 2 mm 3.5 m nobile phas A 5 m of HCLOA| of wat er,
nobi | e phase B: acetonitrile gradlent 8 mn 2% B, 0.5 mn 2%B, 4. 5 mn
90% B, 15 n 90% B I oW rate: m n, UV detectipn: 210
am 30 Vet Hbdey % <84 Pt e HPRDBiS <5 pite i gy, SRR EORBE ok
RTX- 35MB, 3fepéfiding A50e Body Qveibhit, the adiafs@itionf foGid] metnhdxbiahdl Epokbe &8 e bdtive;
oven: 60C, inlet: 250C, .gradient: Le A 36 625- Fore| Countries -36 60C
(i nt ai necFomgpUNg; @emﬂimf preggratinn andhe Bipeor intgryahqvier whlslswi@}lms@@%tq#ewlm
(maintained for 1.7 mn). Method 8 (HPLC, separation of enantioniers):
chiral siligg ;Q&knﬁfés 8 EHBrtesJ&BRd@k%?léslgeléﬂz mBméﬁqmatelaaoife@lw@@ ﬁe&ené%ek gt or
pol y(N-met hacryl oyl - L-1 euci ne-1 | am de | e phase: tert utyI _
met hyl ¢t hewlétt,hpﬂl’tsa%'étpa’ﬁ?e by oyeight. wabraamr lutlgmgtlor» |aonéPdecon9mwmqnm w
det ecti on: [ | v 560 3 v A
(550 x a5 ;ﬁﬁaﬁi@aggg}u@&ﬁﬂgﬂ ard irl Gl s 1B BRVolnb. 15 oG ! AR EN G
pol y( N- met hﬁms,yfomekamplb,e'umfmw *-mens:hyl0&nmidef) solwizlni dresuspeasien compriiseblit glof
nmet hyl et hergsj; acetate 40/10; tenperature: 24C, flowrate: i m/mn; W
detection C 10 Method 10 (HPLC, separation of enantioners): chiral
silica gel sel ect or KBD 8361A (250 x 20 nmm) based on the sel ector
pol y(N-net hacryl oyl - L-1 euci ne-1-nment hyl am de); isohexane/ethyl acetate
20/ 10; tenperature: 24C, flowrate: 25 m/mn; WV detection: 254 nm Method
11 (HPLC): analytical HPLC. chiral silica gel selector KBD 8361 A (250 x 4.6
@ based on the sel ector pol y(N nethacryl oyl -L-Ieuci ne-1-nenthyl am de);
wSohexanel et hyl acetate 317; 15 tenperature: 24C, flowrate: | m/mn; W
detection: 254 nm Methode 12 (HPLC, separation of enantioners): colum:
Chiralcel OD (250 x 20 mm); nethanol/isopropanol 111; tenperature: 24C,
flowrate: 20 mM/mn; LTV detection: 254 nm C Method 13 (LC-M5): M5
i nstrunent type: Mcromass ZQ HPLC instrunent type: HP 1100 Series; W
DAD; col umm: Phenonenex Synergi 211 Hydro-RP Mercury 20 mmx 4 nmm nobile 20
phase A: 1 1 of water + 0.5 m of 50% strength form c acid, nobile phase B:
| 1 of acetonitrile + 0.5 m of 50 strength formc acid; gradient: 0.0 mn
90% A 3 2.5 mn 30%A 4 3.0 mn 5% A4 45 mn 5% flowrate: 0.0 mn |
M/mn, 2.5 mn/3.0 mn/4.5 mn. 2 mM/mn; oven: 50C WY




detection: 210 nm Method 14 (LC-MS): M instrunent type: Mcromass ZQ HPLC
i nstrunment LyA36 628{Feretgn Colnttied | ance 2795; col um: Phenonenex Synergi 2 p
Hydro-RP Mercury 20 nmx 4 mm nobile phase A- 1 1 of water + 0.5 nl of 50%
strength formc acid, nobile phase B:- 1 |,pf acetonitrile + 0.5 m of 50%
strength formc acid; gradient: 0.0 mn 90% A 4 2.5 min 30%A 4 3.0 min5%A
4 4.5 mn 5%) Iow rate: 0.Omn I mM/mn, 225 mn/3.0 mn/4.5 mn 2

m / mn; ove™ 5 e detection: 210 nm 30 Method 15 (LCG-M5): Instrument:
M cr omass QJattro LCZ with HPLC Agilent Series 1100; colum: Phenonmenex
Synergi 2 Habbeeviitiodtr cury 20 nm x 4 nm nobile phase A: 1 1 of water Le A
36 625-Foreign Countries -37 + 0.5 mM of 50%strength formc acid, nobile
phase B: 11 of acetonitrile + f 50% strength formc acid; gradient:
0.0 min 909B&4 2.5 nmin 38@“)&%%“"??“?&& 5%A 4 4.5 nmin 5%A flow rate: 0.0
mn 1 M/ mgpd, 5 mn/ 3. Odéikddtéd chidrbfarre M / min; oven: 50C; WV detection:

208- 400 nm_ 5 I\/Ethod 16 (LCG-M5): Instrunment: Mcromass Platform LCZ with
HPLC Agi | enCBeri es 1100:; carbon digide  Phenonenex Synergi 2 Hydro-RP Mercury 20
mm x 4 nmm nobile phase Ag, 1 1 of water + 0.5 nl of 50%strength formc
acid, nobile phase B: 1 1 of acetonitrile + 0.5 mM of 50% strength formc
acid; gradi @EA 0.0 min QU%-diisaplﬁpﬁcﬂwlwn@@%A 4 3.0 min5%A 4 4 5 mn 5%

0 hevurt 2 gmRed 10 | iyl T % %m0 2/ m i oven: 50G
di aster eorrerDMBnantl oner s)lnnediylfomanﬁdbl ect or Chiral pak AD-H (250 mm x 20
nm ; i sohex éthanol g ﬁ1 7\931{‘ tenperature: 25C, flowrate: 15
m/mn, W ction: 228™KHY 18 (HPLC, separation of enantioners):

iral sili@ogel select owfm%ﬁﬁm(naﬁ,ep mymlmxmed on the

| ector pol y(N-net hacryl oyl -L-1euci ne-1-nenthyl am de); ethyl acetate;
t enper at ur e¥424C; f1l ow raf’@“"’%‘ m/mn; W detection: 254 nm Method 19
(HPLC, separaji on of enangkaf@fg@glonﬁgﬁgnqtnﬁgj ica gel selector KBD 5326 (250
mnm x 20 nmm) based on the sel ector
pol y( N- met haetr yl oyl - L- | eusdtwrel@d cycl opr opyl et hyl ami de); acetic acid;
tenperature:; 24C, flow rag'gur 25 mM/mn; WV detection: 260 nm C 20 Met hod 20
(HPLC, separation of enantiomers): chi ral silica gel selector KBD 5326 (250
mm x C 20 rHO9Btbased on t hdéydreketibenzotriazole x H,O

pol y(N-nmet h oyI L- 1 euci nedi cyc | met hyl am de); acetic acid;
t enper at ur eqﬁ; flowra {gﬂ '%’? }"rﬁg aﬁ%ﬂéﬁ@%’ﬁ’.’&%p Met hod 21
(HPLC, separoaﬁd.on of enant:mmemfaﬁe):l. chiral selector Daicel Chiralcel OD H

LC-MS liquid chromatography-coupled mass spectroscopy
min minutes
MS mass spectroscopy
MW molecular weight [g/mol]
C 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



(250 mm x 20 mm); isohexane/ethanol 40:60 (vol/vol); tenperature: 40C flow
rate: 15 mi /leid36 625F figsn: 220 nm Method 22 (HPLC, separation of

enantioners): chiral selector Daicel Chiralcel OO-H (250 nmx 20 m);

| sohexanel et hanol 50: 50 (vol/vol); terrper_e%gr e: 25C flowrate: 15 m/mn;
WV detection: 220 nm Le A 36 625-Foreign untries -38 C C Starting

mat eri al s: a{:fpl Sllg*ggmﬁ h&)s>_<y-3, 4-di hydro-2H pyrrole H3C 5 20 g (235
mmol ) of pyr¥ott 2= Added to 22.2 m (235 nmol) of dinethyl

sul phate, and the resulting mxture is stirred at 60C for 16 h. After

cool i ng, t heMethod unHPLE)aldstaghenty HPAQOMvith DADsdetectiarg ualonis: KroinasSRPHIS, c@mibmrat e
solution and,stirred for .30 mn. .The . re.1s extracted three. tinmes.with
G et hy! et et B i Wk U BPE A S et gl S ovters Botif Rbtee s ap S e aradient

sul phate.  Reamvzh BYD.5tniif 2508 \e9hinl 0% B 4. 080900y BOAIGH Hdtd: 8175 il/nih! tefrpe 309N
(70 nmbar). This gives 10.2 g (44% 10 of theory) of the desired product.
GC- M5 (net hodVAytectgn: 210m57 " i VB (ESI'pos): mz = 99 (MH) + ' H NVR (200
MHz, CDClI3): S =1.95-2.12 (m 2H), 2.46 (dd, 2H), 3.66 (tt, 2H), 3.81 (s,
3H ppm  Ex : ThebrufféatS' n Y YA dilent! Sé :
I n-2-one 11.%0(3111?%%3% I%%“‘Sréﬁgthﬁgﬁg% %%%ﬁ%ﬁ%&?é@g{gr%&@%é%&t 0]
a sol uti on ofoh@d): £rem-SHGIZ0 DR HHE, YT mm 3. Gmm, B 1y mobidephasromyl hof vater dmadrod i n
90 M of DMrene I ' .St g .-
cool i ng, B iToliE bl indsfe pREE , T uf dcttniblc 2 nd O 505 sldngdrtc ac

di chl or onet hgmadientTh@ miw d(i% &d>00.3 atin 009 Ases2.2mén 30% &d—20%.¢ mis bk LS diSphiat e

and, aft Le ,A 36 623; ei gn Countri :39.Cc0 ration, purified by

f1 ash chf(f)nafog/&?’aoﬁﬁg/%grﬁgoﬁ'%& ‘g@F‘i}{“H’o@ﬁ c’éﬂ%seﬁﬁ%{’sg&%ﬁ‘mm‘acet ate). This gives

6.2 g (64% of theory) of the desired product. HPLC (nethod 1): Rt = 3.93
rn M5 ( ES1pMRikiodd {LE-MS)? M3tiffrhment type: Micromass ZQ; HPLC instrument type: HP 1100

Series; UV DAD; column: Grom-Sit 120 ODS-4 HE 50 mm x 2 mm, 3.0 pm; mobile phase A:

water + 500 pl of 50% strength formic acid / |, mobile phase B: acetonitrile + 500 pl of 50%

strength formic acid / 1; gradient: 0.0 min 0% B - 2.9 min 70% B = 3.1 min 90% B -> 4.5 min
15  90% B; oven: 50°C, flow rate: 0.8 ml/min, UV detection: 210 nm.

Method 4 (LC-MS): MS instrument: Micromass TOF (LCT); HPLC instrument: 2-column setup,

Waters2690; column: YMC-ODS-AQ, 50 mm x 4.6 mm, 3.0 pm; mobile phase A: water + 0.1%

formic acid, mobile phase B: acetonitrile + 0.1% formic acid; gradient: 0.0 min 100% A 2>

0.2 min 95% A = 1.8 min 25% A < 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.

C Method 5 (LC-MS): Instrument: Micromass Platform LCZ with HPLC Agilent Series 1100;
column: Grom-SIL120 ODS-4 HE, 50 mm x 2.0 mm, 3 pm; mobile phase A: 1 | 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 pm; mobile phase A: 5 ml of HCIO,/1 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: .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 um x 0.25 pm; constant flow with helium: 0.88 ml/min; oven: 60°C; inlet: 250°C; gradient:



5"HNWR (300 MHz, CDC13): S = 2.12 (dt, 2H), 2.47 (dd, 2H), 3.48 (dd, 2H),
4.66 (s, 2HLeA3&G25kpreigipEhuntres83 (d, 2H) ppm Exanple |11

1-[ 2- (4- Fl uorophenyl ) - 2- oxoet hyl ] pyrrolidin-2-one C C 10 2.19 g (22.1 nmol)
of 5-net hoxy- 3, 4-di hydro-2H-pyrrole are added to a solution of 4.00 g (18.4
mmol ) of 2-brono- I-(4 quorophenyI) 2-ethanone in 15 m of DMF, and the

Xt | AR oSy b2 B el R EOR PE R b

phases are Ctﬁiaﬁthmeﬂ\f@-rl.ﬁmﬁlﬂ.um sul phate and, after concentration, purified
by flash chronatography on silica gel (mobile phase cyclohexane/ethyl 15

tate 4:1 - eth t at Thi 3..93 0% of th f ot
desi reg or odiethod T otepiratioy o lsatiomesiy it taher el elsRPBIGED i U0
(MtH " + " H W&io%ﬁg 1onmaor ?0 N-m%&.a&yl@?l ]ﬁ-ﬁhcnﬁ’éﬂ)-merﬁhﬁﬁmﬁédmogl@ phast: 39
(dd, 2H) 4.74 (s 34-7.4 8. 03- (d )ppm 20 The

conpoundss ofIE’E*)H‘Epr I“@thﬂ/ 01!119“' tlancetaty o B@(ll them@g?o 240G, flow lﬁm:-?p emy/min; |1V A

36 625- For ei S -40 CCEx r anple IVVv VI Vi' VIII Structure
H3C.p H, C Nég'%@q%‘{m'n] Mass DCI

Method 9 (HPLC): chiral silica gei selector KBD 8361A (250 x 4.6 mm) based on the selector
poly(N-methacryloyl-L-leucine-l-menthylamide); mobile phase: fert-butyl methyl ether/ethyl
acetate 40/10; temperature: 24°C; flow rate: 1 mi/min; UV detection: 254 nm.

10 Method 10 (HPLC, separation of enantiomers): chiral silica gel selector KBD 8361A
C' (250 x20mm) based on the selector poly(N-methacryloyl-L-leucine-l-menthylamide);
isohexane/ethy! acetate 20/10; temperature: 24°C; flow rate: 25 ml/min; UV detection: 254 nm.

Method 11 (HPLC): analytical HPLC: chiral silica gel selector KBD 8361A (250 x 4.6 mm)
based on the selector poly(¥-methacryloyl-L-leucine-l-menthylamide); isohexane/ethyl acetate 3/7,
15 temperature: 24°C; flow rate: 1 ml/min; UV detection: 254 nm.

Methode 12 (HPLC, separation of enantiomers): column: Chiralcel OD (250 x 20 mm);
methancl/isopropanol 1/1; temperature: 24°C; flow rate: 20 ml/min; UV detection: 254 nm.

Method 13 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: HP 1100
Series; UV DAD; column: Phenomenex Synergi 2u Hydro-RP Mercury 20 mm x 4 mm; mobile

C 20  phase A: 11 of water + 0.5 ml of 50% strength formic acid, mobile phase B: 1 1 of acetonitrile +
0.5 m! of 50 strength formic acid; gradient: 0.0 min 90% A 2 2.5 min 30% A 2 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 14 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: Waters

25  Alliance 2795; column: Phenomenex Synergi 2 p 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: 1 1 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.

30 Method 15 (LC-MS): Instrument; Micromass Quattro LCZ with HPLC Agilent Series 1100;
column; Phenomenex Synergi 2u Hydro-RP Mercury 20 mm x 4 mm; mobile phase A: 1 j of water



(met hod) (NH3) 3798.53 (1)251 [ M:N] + 5198. 77(1) 235 [ MtN] + 7493. 49(1) 221

[ MENHA] + 8198 A4d(6d5 2R idn\dovhigikst 63%4. 25(1) 310 [ MWH] + Starting material :
caprol actam nethyl ether Le A 36 625-Foreign Countries -41
Ex-StructureYiel dRt [m n]Mass DCl anpl e(net hod) (NH3) W I XD92%3. 81( | ) 255

, [ MFENH4] + Preparation process for Exanpl 31X

1-[2- (4- Chl or ophenyl ;»f 2- oxoet hyl ] %rro_l idin-2-one CCl 5 29. 44@2 (126. 09
mol ) of 4- ¢t mb@tyrf@ wditeneth famicrsidy mabilesphgse B:oh | of acetonitrije -©0.5 3alipd 506 strengtiv -
di hydr o- 2H - bqs : [ - ' : .
overni gnt . gkl paRAoBinif ool A0 Y iobOR 3% Py SGH & IniT 04 v
three ti mes rate:t h0 eihyll mfpat, 2 eminfh@ min/ddninn P haldein gvennadiea dUWI dekectiert: 1R0&t ed
sodi um chl o%éie solution and dried over magnesi um sul phate. Renoval of the
sol vent under. Peduced pressure gives 30 g (98% of theory) of product. 10
LC-Ms (nethod 14): R, = 1.65 nmin, M5 (ESIpos): mz = 238 (MrH) + ' H NVR (300
MHz, DV5®- dMéthéll 16 ZLOMS)MNInstrinent? MiGokiss Flatjorm 3.C38 with , HELIC! Agiléht Beri¢ss11084) |

/.64 (m Zt%l’umz:' lgl%mgrge’ne)% Ig%'ixerg@(zaMyﬁroz(RP Mercury 20 mm x 4 mm; mobile phase A: ! | of
water + 0.5 ml of 50% strength formic acid, mobile phase B: 1 | 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 2 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:
10 210 nm.

C Method 17 (HPLC, separation of diastereomers/enantiomers): chiral selector Chiralpak AD-H
(250 mm x 20 mm}); isohexane/ethanol 55:45 (vol/vol); temperature: 25°C; flow rate: 15 ml/min;
UV detection: 220 nm.

Method 18 (HPLC, separation of enantiomers): chiral silica gel selector KBD 5326 (250 mm x
15 20 mm) based on the selector poly(N-methacryloyl-L-leucine--menthylamide); ethyl acetate;
temperature: 24°C; flow rate: 25 ml/min; UV detection: 254 nm.

Method 19 (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: 260 nm.

20 Method 20 (HPLC, separation of enantiomers): chiral silica ge! selector KBD 5326 (250 mm x
C 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 40:60 (vol/vol); temperature: 40°C; flow rate: 15 ml/min;
25 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.



2 I P pErEes ) of 1 3 oxazol i di n- 2 one are added to a
suspensi on of 79 ny (2.0 nmol ) of sodiumhydride in 3.6 m of THF, and the
m xture is stirred at RT for | h. 60 ny 9836 mol ) of potassiumiodi de and
a solution of 500 ng (1.80 mml) of 2-brofd-I-(4-bronmophenyl)-2-ethanone 5
in 3.6 mM of  JLC are. zidded and the mxture is then stirred at 70C for 20

h. After cocﬁmﬂ-ng-g%—rﬁ— of water are carefully added, and the m xture is
extracted three tinmes with dichloronethane. The conblned organi ¢ phases are

washed wi t h Examplek ed sodi um chl ori de solution and dried over sodium
sul phate. After concentration, the residue is purified by flash

chr omat ogr a n.siki.ca I bi | e phase cycl ohexanel et hyl acetate 4:1).
This gives. W‘”H %‘8%‘1‘%@5‘?%}%"% the desired 10 product. HPLC (method 1):
R =394 mn M [DCl (NH3)): mz = 301 (MNI1)+ "H NWR (300 MHz, CDCl 3): 8
= 3.55 (t, 2H), 3.93 (t, 2H), 4.66~(s, 2H), 7.63-7.68 (m 2H), 7-81- 7.85
(m 214) ppm C 15 Exanple Xi |

- Acetyl - 3-[ 2- (4- bronophenyl ) -2-0 yl)im dazolidin-2-one HBC ~N1 N 0O
230 nmg (1.80 mmol ) of 1-a0ﬁ$$%nj dazol i di n-2-one are added to a suspension

@i

of 79 ng (2.0 nmmol ) sodiu de in 4 mM of THE and the m xture is
stirred at RT for I h. The mxture is diluted with 20 4 m of THF, and the

suspensi Qn i of 60 6 ibum j odi de Le
A SR 6 os o 6% e St S afe aBCpeflh b B2 0: funigh o HREtEN SFphal uSE
2- br orrg | - ( ;}laéc):fe&f nﬁ@mzomdre 1s?sﬂﬁ"étﬂl8ﬂ’ﬁmel forni6h. Mﬂeﬂéoofhf thelRitur istddﬁfl tloi280 iﬂggnd
stirre at or COOl._I ter_are carefu a e
d the mi xt$} d9Yyegus pags r»nawﬁww? é@“‘?‘i%n’é"é sm%%aﬁﬁ'a i IR S e’f‘FPé}gédWB? ned
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over sodlunlsulphate After concentration, the 5 mxture is purifie

flash chr ondteagvalhheciolvent is dollogied by distillative gwa@féﬂm ORI ERin gives k%a %
10 of theory) of the desired product.

GC-MS (method 7): R,=2.57 min
MS (ESIpos): m/z = 99 (M+H)"
'H-NMR (200 MHz, CDCl;): 8 = 1.95-2.12 (m, 2H), 2.46 (dd, 2H), 3.66 (1t, 2H), 3.81 (s, 3H) ppm.

Example I

15 1-[2-(4-Bromophenyl)-2-oxoethyl]pyrrolidin-2-one

Br

11.3 g (114 mmol) of 5-methoxy-3,4-dihydro-2H-pyrrole are added to a solution of 264 g
(94.9 mmol) of 2-bromo-1-(4-bromophenyi)-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
20  dichloromethane. The combined organic phases are dried over sodium sulphate and, after



100:1). This gives 139 ng (24% of theory) of the desired product. HPLC
(method 1): RR = 4.05 mn M5 (ESIpos): mz = 325 (MtH)+ ' H -NWVR (300 MHz,
CDA 3): | =Le A3 28-Fomign CamGies (dd, 2H), 4.44 (dd, 2H), 4.67 (s, 2H), 7.62-
10 7.67 (m 2H), 7.79-7.86 (m 2H) ppm Exanple X

1-[ 3- (4- Bronophenyl ) =4, 5-di hydr o- | prrg§&1-4-yl]pyrrol idin-2-one C 2.46
m (24.8 mmol ) of piperidine are added dropwi se to a solution of 4.67 ¢

(16.6 mmol) of 1-[.2- 15.(4: bt henyl ) - 2- oxoet hyl rtoljdin-2-one anpl e
1) and 2. b£STeqii miaghd by FRICAEicasrs S5 3ton ] GRS Pl 377 RGN T e
is stirred givell7.2 9(6420ofheon)@f the dedited p@dpteci pitate is filtered off,
washed with 6 ml of ethanol and dried under reduced pressure. The crude
product is ended.jn 1 nm. of ethanol, and 2.86 g (57.1 mmol) of
hydr azi ne hﬁﬁﬁgﬁ °§P81£§ﬂ6883Tﬂ% suspension is heated under reflux for | h
After cooling, the solvent is renoved and the residue is 20 triturated with
a mxture omgﬁmﬁospwﬂ%%hm+ﬂgher and 8 nil of water. The residue is
‘filtered off, washed twice with 3 m of diethyl ether and then dried under
reduced pressure. This gives 3,70 (73% of theory) of the desired,Product.
HPLC ( medhodPayMR S0 MEZETRIN: #5202 4t 2i0) 24794, Ziagess (o 2410 466 (n 248, 762 @,
625-Foreignjﬁgwa?qhggg-ﬂﬁ_'H-NNR (300 MHz, CDC13): 8 = 1.78-2.05 (m 2H)
2.29-2.40 (m "2H), 2. § (ddd, 1H), 3.38 (ddd, 114), 3.49 (dd, I H, 3.66
(dd, 114), 5.87 (dd,1 H), 7.46-7.52 (m 2H), 7.55-7.62 (m 2H) ppm Exanple
X 11 1-[3-(Z£xsmplelbhenyl )-4, 5-di hydro- | Hpyrazol -4-yllpyrrolidin-2-one C
C52.62mM (26.4 mol) of piperidine are added dropwi se to a sol ution of
3.90 g (17. 6_pw = [y2- 8Nyl ) - 2- oxoet hyl ] pyrrol i di n-2-one
Exanpl e IIﬁfggﬁghgg%%&gb%ég&%kﬁhﬁﬁ?ﬂggqugrnaldehyde in 30 mM ethanol. The
m xture is stirred at 70C for 18 h. The solvent is renoved, and the crude

oduct is then suspended in of ethanol and 4.49 g (90 mmol ) of
hydrazi ne 10 hydrate are add€d. The suspension is heated under reflex for 1
h. After cooling, the solid i tered off and washed with nmethanol. This
gives 2.19 g (34% of theory) s t hel desired product.
O
F

10 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 sclution is stirred into water and extracted with

dichloromethane. The combined organic phases are dried over sodium sulphate and, after

C concentration, purified by flash chromatography on silica gel (mobile phase cyclohexane/ethyl
15  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.

20  The compounds of Example IV to IX are prepared analogously to Example 1.



HPLC (nethod 1): Rt = 3.28 mn M (ESIpos): mz = 248 (MrH) + ' H NVR (300
MHz, CDC13) : L&A 36 §25/Foerdigh Bognitries 2H) , 2.23-2.48 (m 211), 3.01 (ddd, 11),
3.38 (ddd, 15 1H), 3.48 (dd, 1H), 3.65 (dd, 111), 5.83 (dd, 111), 7.01-7.19
(m 2H), 7.65-7.74 (m 2H ppm The corrpog@ds of Exanple XIV to XX are
prepared anal ogously to Exanple XII_ Le A"36 625-Foreign Countries -45 C C

ExSt r uct ur eYe+adR4--m-pl-Mass—anpte{rethgd)—(Reacti-ont-epperat

TVeAo O ol AL~

met hyl enat i dfge TN | SPURBY®R 27 (1) 260 H| Held 500 Kdmitls [ g PGy H9B. 42

(1) 244 (50C [@ipe thenESI pos 70C 20h) [ M-H+ ?N %mg% 18((NEgB0 N (50C 20h;
t henESl pos 70C 20H) [MrH + ¢ XVI I NH 5098. 35(1) P \

v 0 o 37% 3.53(1) 251
HyCm gy [M+NH,}"
A
Vv 0 Lo 51% 3.77(1) 235
C’ He [M+NH,]"

9
VI o Lo 74% 349(1) 221
[M+NH,]"
Q
VI o LO 81% 340(1)  |246
[M+NH,]"

N
Vi Q 63% 425 (1) 310
o o
[M+H]*

Starting material: caproiactam

methyl ether




NC(RT 48h) ESI pos [ MtH] + Le A 36 625-Foreign Countries -46 C
Ea- St r uct ur &xiAe36624-Hordigd Gdumtrieanpl e( met hod) (Reaction tenperature

met hyl enation) ¢ XVII1rNH67%8. 61 (1)264 C(RT 48h) DCl
~M\H2198. 76(1) 310 Br (RT 20h) ESI pos [ Mrn+ I

(NH3) [MrH + 0 N XI Xol |

XXNH 249%2. 18(2) 311 F-N Br ( RT

20h) ESI pos [MH—I] + Prepar at | on process for "Exanple XVI1I lst step
1-11- 4- Chl oFpgbenz Vi iy H+-oH—eH A2 ".“e - 3662 For o u"untrl es
ample {method) (NH3)
&
IX o o 92% 3.81 (1) 255
¢ [M+NH,]"
Preparation process for Example 1X
C 1-[2-(4-Chlorophenyl)-2-oxoethyl]pyrrolidin-2-one

Cl

o

5 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.

10 LC-MS (method 14): R, = 1.65 min,

MS (ESIpos): m/z = 238 (M+H)"

I'H-NMR (300 MHz, DMSO-dg): & = 2.00 (m, 2H), 2.29 (t, 2H), 3.38 (¢, 2H), 4.75 (s, 2H), 7.64

(m, 2H), 7.99 (d, 2H).

Example X

15 3-[2-(4-Bromophenyl)-2-oxoethyl]-1,3-oxazolidin-2-one



13 g (54.69 mol ) of 1-[2-(4-chlorophenyl)-2-oxoethyl]pyrrolidin-2-one and
6. 65 g (82. e ABObIS-FatigRTududesmal dehyde are initially charged in 150 m of
et hanol and, with 6.98 g (82.04 mmol) of piperidine, heated at 70C
overnight. After cooling to roomtenperature, the solvent is renoved 5
under reduced pressure and the product i s4eacted further without further
purification. LCGM (nethod 13): R4 = 1.97 min, WM (ESipos): mz = 249
(MtH) +  2nd step

1-[ 3- (4- Chl or ophenyl ) - 4, 5- di h§dr o-
Under argon, 17.58 g (70.40

1-[1- (4-chl orobenzoyl ) vi nyl ] pyrfolid{n-2-one are dissolved in 100 m of

et hanol and, with 12.33 g (24694 @®f hydrazine hydrate, heated at 100C
for one hour. After cooling t&T™®¢mtenperature, the precipitated product
is filtered off and washed tw ith alittle ethanol. This gives 7.05 g
(44% of theory) of produect. AL (nmethod 13): R =1.72 min, M -
(ESIpos): mz = 264 (M+H) + g4+ NVR (300 MHz, DMSO-d6): 6 = 1.74 (m 114),
1.85 (m 1H), 2.18 (m 211), 2.76 (m 1H), 3.27 (m 1H), 3.42 (m 2H), 5.66
(dd, IH, 7.43 (m 2H), 7.55 (d, 2H), 7.61 (m 1H). Le A 36 625-Foreign
Countries - 487madpi0enpsd) of 133xazpliwncnensirengdded A0 B supensinef|79 mg (2.0 mmol) of

02T AN 9 B 0 bl S0 s 300 o

( 4- br oo phe nydtassidmdodidet dnstlaJsalztigreot-S80 arpd 1. BEmam) of 2\brdnho-1-fhbrofopteng))-0 Sthafone

) of | in 1 t . The m xt S Sti t for .23
0 and Cheh. o R YiofHE, b gack g b B ettt 5670 31 918 Afpsfoolife 15
r mal dehydeof wake afé cerafoly addled tand Hetnikiure’ B GxfravtedAfired timeSOME @ithlofinhettiane! T

duced pressure gives,2.63 g of crude, product. 0.69 (2.15 nsnol). of the
crude pr bducerbined g@éﬁd@‘&sqsnwisvaﬁlreﬂow@ﬁﬁyﬁw,soglm @?@@%gsot"??rszm}nﬁ'ﬁff{ i
hydr azi ne hygdabtsulphat OARGE6kbentidiBn, SHE RIS B Pudified S ATEH RO ity lor %il & kel 24
h. After cooling, the solvent is renoved and the residue is triturated with
7.5 m of di @y pbaspsyclobenpnestivy acetate fil)t Erivaives 19 mee(@eefl thaprplofiihe Wesitpd
of diethyd eib&fand then dried under reduced pressure. This gives 0.55 g
(71% of theory) of the desired product.

H pyrazol -4-yl] pyrrolidin-2-one 10 C

HPLC (method 1): R, = 3.94 min
MS [DCI (NHy)]: m/z = 301 (M+NH,)"

'H-NMR (300 MHz, CDC);): § = 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.

c 15 Example X1

I-Acetyl-3-[2-(4-bromophenyl)-2-oxoethyl}imidazolidin-2-one

H3C N/'\l
r r

0

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
20 4 ml of THF, and the suspension is added to a mixture of 60 mg (0.36 mmol) of potassium iodide



HPLC(nethod 1): 1 = 3.8 mn 15 M5 (ESIpos): mz = 338 (MrH)+ ' H NWR
(300 MHz, CiXd. 836 635-FordigdQeuntrigs (M 6H), 2.54 (dd, 2H), 3.19 (nk, 2H), 3.45
(dd, IH, 3.72 (dd, 1H), 5.85 (br.s, IH), 6.35 (dd, IH, 7.45-7.52 (m 2H),
7.56-7.63 (m 2H) ppm Exanmple XXII

3- (4 Br onophenyl ) - N- cyano- 4- ( 2- oxopyr r ol idBn- | -yl)

4, 5-di hydropyrazol e- I-8hen limdate Le A 36 625-Foreign Countries -49 500 ng
(1.62 ol ) a5 500 mg (1.80 mmol) of 2-bromo-1-(4-bromophenyl)-2-ethanone in 4 ml of THF. The mixture

| - [ 3- (4- br onR gl ke af 7L, gfde}%danﬁms)méf&itlm&%ﬂuwa[&d.?dmehe.(,ﬁﬁm' e

Xl'l) are added to a suspension of

di phenyl cyan@@a?tﬁbﬂmﬂatnes ivith dnclgowmethﬁnez F(ﬂgmmed mlqmb@@r are washedh wvith
under reflux, Sl t bt red
of it h sucrpiie st (hEHoe AAG0 pd Bie AT B ot Hef St gy i
(56% of % hewixpire sfputified befashetiropraegaphy oHBliG gerlémbluht phise di’s:lﬂnrdmetﬂmmmmﬁﬁ

b 25 2. 57 (3L eévea%aa?%w@%zea% Ly 210 (dd, 1R

4.38 (dd, IM 6.21 (dd, 111), 7.10-7.20 m2H) 7.29-7.37 (m |H,
7.38-7.50 (BPLCHMethod3-F;=6105(min 21-1), 7.65-7.77 (in, 2H) ppm Exanpl e
XXl 3-(4-Fl uorophenyl ) N
cyano-4-(2-o0 p -1l ) <4, 5-di hydr opyraaol e-] - phenylimdate 15 500 ng
1-[3-(4- quorophenyI) 4, 5-di hydro- | H pyrazol -4-yl Jpyrrolidin-2-one (Exanple
XI11) are adgerMRO(380 m&ge:mmrﬁ ef] 2459(8 IRy, £.23 QA, oAR! 4.49{dd, 2H), 4.67 (s, 2H), 7.62-
di phenyl ¢ anocar b0| m date in nm of 2-propanol. The mxture is heat ed

der retfux %(‘"3}%7%7[%(“!283?1’% the precipitate obtained is filtered

f wth suction and washed with diethyl ether. This gives 570 ng (72% of
t heory) of tﬁga@,gxned product. Le A 36 625- Foreign Countries -50 HPLC
(et hod 1): mn I\/B (ESI pos): mz = 392 (I\/H-|)+ H - NVR (300 MHz,
CDC13): 8 = 5 (m . 2.30-2. 53_Sn] 214), 3.02 (ddd, I H), 3.36
(ddd, 1H), kr[3z@ l%raerOPhepylH& d@ad(OdHl prpol-Agllprqidi2-ang) 7. 08-7.20 (m 4H),
7.29-7.35 (m 1l-1), 7.39-7.48 5 (m 2H), 7.82-7.90 (m 2H) ppm Exanple
XXI'V Cycl obutyl acetonitril

N
J NH
=N
Br
C 2.46 mi (24.8 mmol) of piperidine are added dropwise to a solution of 4.67 g (16.6 mmol) of 1-[2-

15  (4-bromophenyl)-2-oxoethyllpyrrolidin-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 m! 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

20  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 diethy] 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 (ESlpos): m/z = 308 (M+H)"



0 C 181 ng (3.69 mml) of sodiumcyanide and 50 ng (0.34 mml) of sodium

i odi de are pelded 26 Fareich@oantried i on of 500 ng (3.36 mMml ) of

br ononet hyl cycl obutane in 4 m of dinethyl sul phoxide. The mxture is
stirred at roomtenperature for 3 days, sajurated sodium chloride solution
is then added and the m xture is extract with ethyl acetate. The organic
phase is washed with saturated sodium_ ch|oride solution, dried over

magnesi um s DR 600 Mz, S0Ch)thT 1 808 K1y A 4203 48 (my T 288 (dddr HDs 338 (ddd00
ng (31% of ) t ik i 4 I3 N1 re
obt ai ne%l asﬁh%g.?ﬁ:g?%gfég?@} 1&%@%@&&{1&&@%5} (%%j’q:s?ﬁrzﬁ(ﬁl.’ zm!\}g’"ﬁ?ESI pos)
mz = 95 (M+ 'HNVR (300 Mz, DVBO-d6): 6 = 1.65.19 (m 4H, 2.0-2.15 (m
21-1), 2. 53- Exsmple ®MMI3H) . Exanpl e. XXV 20 2- Cycl obut yl et hyl ami ne Under ar gon,
3.15 M (3.15 nmmol) of a IMsolution of borane/tetrahydrofuran conplex in

TIC are a [ 1 f

cycl obut yl agg?'gﬁrlg??ﬁae%’lz&f%ﬁ%@g@d{%r lﬁﬁé“dgﬁ%lm?he m xture is stirred
at roomtenperature for I h. Methanol is then carefully added, and after |
h, Le A 36 625-Foreign ries -51 the solution is concentrated under
reduced pressure. The pgodug¢t obtained is 120 ng (quant.) of

2-cycl obutyl et hyl am ne | form of an oil which is used w thout further
purification for the nex st ep. [{C-M5 (nethod 7): RQ = 2.73 min. 5 M5
(ESI pos): mz = 100 (Mm-8) Pl e XXVl tert-Butyl

[ 2- (3- met hoxy- 2, 5- di oxop in=1-yl)ethyl]carbamate a 1 CH3 0.123 g
ediamine is mxed with 0.1 g (0.769 mmol ) of

(0.769 nmmol ) of N-Boc-e
3- met hoxy- 10 di hydr of uris 75-shone and slowy heated to 160C. The
enperature i s nmaintaig or two hours. After cooling to roomtenperature,
e proddct is, without further purification, converted into 1-(2-
am noet hyl ) - 3- net hoxypyrrolidin-2,5-dione trifluoracetate.
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]pymrolidin-2-one (Example IH) 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
10 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): R, = 3.28 min
MS (ESIpos): m/z= 248 (M+H)"

C "H-NMR (300 MHz, CDCl;): § = 1.76-2.05 (m, 2H), 2.23-2.48 (m, 2H), 3.01 (ddd, 1H), 3.38 (ddd,
15 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.



Exanpl e XXVI

trifluoracetate 15 1 m

of tert-but

m of tetrahydrofuran,
is removed under reduced pressure and the

purification,

i

ro

duct is,

C 1-(2- Am noet hyl ) - 3- met hoxypyrrol i di ne-2, 5-di one
trifluoroacetic acid is added to 0.21 g (0.77 mol)

- dioxopyrrolidin-I-yl)ethyl]carbanate in 5
and the mxture is stirred for

30 mn.

The sol vent
wi t hout further

convened into Exarrpl e 414. Le A 36 625 Forel gg Countries -52

Exanpl e XXVI (4=thto nyt—=iFc Z=exopy+rotdi n- 1-yl ) -
4, 5-di hydro-jf‘k py +eel car bo<?irﬂaccioate Cl LE‘C‘E‘F argo 0 g (34.91 mmol ) -
of 1-[3-(4-chh1pleophenyl) 4, 5-di hydr o- | H- pyr azp(uethodh | py roI idin- 2-one and 9
g (37.91 nmml ) of |di phenyl cyanocpfReettinedate ip 180 m of 2-propandl are
heated at nrfeflux|overnight. Aft le cooling tolroomtenperature, the
resulting priecipitate is filteredg waphed repeatedly wth (diethyl
ether. This|gives|10.85 g (70% of mhhgnngﬁou)f [ he pr oduct. LC- M5 (nethod 15):
At = 2.29 mjn, 10 M5 (ES! pos):|mz = 408 (MtH){ 'H NMR (300 MHz,| DVBO- ds):
6 = 1.85 (ml2H—224fm—2H)—P 80{m—H) 1349 (m-fH 4 44 {(m 2H),
6.10 (dd, IH), 7.31 ( , 7.4 (d, 2M 7. 62 (m 2H) 7.71 (m 2H). CLe A
36 625- Foreijgn Countri ep~=§3~\Wor ki ng Exanpl es Exampl g} 1
1- [ 3- (4- Br orfxwyeny! )- | - n‘ Fepi onyl ) - 4, @ﬂ(@édro I3 pyr azol -{4-yl ] pyrro
lidin-2-one{C C 5|A m xt ufe of 77.1ng(02 moj ) of
1-[3-(4-bror'ophen3l)-4 @i hydr o4 | H;qpyra ol -4} yl]pyrrolidin-2-ong (Exanple
XI1) and 0.04 m (03¢ mol )~ of (EXOn 2 in] pf dichlor ane i added to
50.6 ng (0.30 nmlt) of 3-phenyl pfopionyl chlofide. The jsolution ig stirred
at RT for 18 h. After concentration, the resjdue is stifMeggt Wi thil m of
érm di met hyl sul phoxi de and 0.4|m
&
XV D A7 3.42 (1) 244
HC (50°C 20h; then ESlIpos
70°C 20h)
[M+H]”
<A
NH
XV1 b;:{ 19% 3.18(D) 230
(50°C 20h; then ESIpos
70°C 20h)
C [M+H}"
A
NH
XVII g} 50% 3.35(1) 255
NG (RT 48h) ESipos
[M+H]'




of warm net hanol. The m xture is filtered off wth suction through a silica

gel cartriddeAaheRtFgeig®Coetriecdue that remains is washed with diethyl ether.
This gives 79.2 ng (72% of t heory) of product HPLC (method 1): R1L = 4.90

mn M [DCl (NH3]: mz = 440 (M+H) + ' IXR(ZOO MHz, CDCl13): S = 1.73-2.08
(m 2H), 220247(m 2H) 2.65-2.78 (ny , 2.99- 3.22 (m 5H), 3.90-4.09
(m 2H), 6. (dd, 714721 Lm R!—I\ 7 AQ.7 A8 (nq’ AI—I\ ppm 15 The:
conpounds o EE‘xam)ﬁggaﬁ"’co 25 arg Y"5¥ﬂepar ed an‘aﬁ'éﬂlﬂlsl y MﬁsExanpl e|l. The
crude produghmplef fom the reactiops are purifi q,em(,djrlturatl on and/ or by
preparation(HPLC |Le A 36 625- Fof@egdtiogountriles -54° Ex-[StructureYijel dRt
[ m n] Mass anpl e( mgt hod) (reactiop tine) 2d GI 4-C~a 70%. 17 (1)533 ~ "
(2h)DCl (NH3) [ MrNH4] + v 3" 53%4| Gmperature ~ (2h) DCl [( NH3) [l\/HrNrﬂA]+ 914 a
4a87%. 25(1)449 OF (18h)DCl (NH3 mgmm 566%;4. 80(1[) 459 (2h) DQI ( NH3)
[ MENH4] +
&
Xvi | 6 s/ 67% 3.61 (1) 264
c (RT 48h) DCI(NHs)
[M+H]"
d )
)/N
XIX o =™ |21% 3.76 (1) 310
Br (RT 20h) ESlpos
[M+H]'
Hﬂm
)],N
XX 6 /M (24% 2.18 (2) 311
Br (RT 20h) ESIpos
C' [M+H]

Preparation process for Example XVIII

1st step

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



Le A 36 625-Foreign Countries -55 C Ex-StructureYiel dR{ | m n] Mass

anpl e( met hodie A B6623-F@eigh Cowntries~N 64. 76(1) 449 (2h)DCl (NH3) [ MENHA] + D 762%
5.05(1)477 & (2h)DCl (NH3) [M:NI14)+ N LLLrrr N 879%. 33(1)444 Br (2h)DC
(NH3) [M:H +  979%t. 75(1) 473 (2b) DCl (NH34)? [ MENH- 4]+ r" 10D26%t. 99( 1) 457 -Br

(2h) DCl (NH3) [ MtNH4] +
g
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% formaidehyde 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 femperature, the solvent is removed

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

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

2nd step

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

g

NH

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.

15 LC-MS (method 13): R,=1.72 min,
MS (ESIpos): m/z = 264 (M+H)"

'H-NMR (300 MHz, DMSO-d): 3 = 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).



Le A 36 625-Foreign Countries -56 C C Ex StructureYiel dK [ m n] Mass

anmpl e( met hod)e A 365t Foeign Coumiriecdl O 11 0] 59%4. 70(1) 487 (2h) DCl ( NH3)

[ MENH4] + o k- N 124998.82(1)427 (18h)ESI pos [MtH+ 0o 91 13 1

~r62%}. 86(1) 432 (18h)ESI pos [MtH + or o 0,,14 N 39%. 17(1) 453 G (18h) ESI pos
[MH + o A8

Example XXI

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

N .
NH
o =/
Br
O 0.67 m! (6.74 mmol) of piperidine is added dropwise to a solution of 1.90 g (6.31 mmol) of 1-[2-

5  (4-bromophenyl)-2-oxoethyllazepan-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 mmo}) 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

10 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
C 15  MS (ESlpos): 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 XXTI

3-(4-Bromophenyl)-N-cyano4-(2-oxopyrrolidin-1-yI)4,5-dihydropyrazole-1-phenylimidate



or 47%.88(1)398 15 N (18h)ESI pos [MtH) + Le A 36 625-Foreign Countries -57
C C Ex- Struqieus 8&6X-Firdel Obiakridass anpl e(net hod) (reaction tine) 16kW

AH, 639%. 13(1) 505 (18h)DCI (NH3) [ M:NH4]- 17~ 59%3.55(5)392 NC-0 ( 18h) ESI pos
[ MkH+ 187 7798. 70(5) 376 NI C (2h) ESI pos [ MtH+ 1923%4. 61 (1) 362 (2h) ESI pos

[ M- 11+ 4 | 20~Z-C 12%. 76(1)458 1 = NC (43r)DCl  (NH3)

| NC\N
£
/N
A S,

Br

500 mg (1.62 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-1H-pyrazol-4-yI]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
5  obtained is filtered off with suction and washed with a little diethyl ether. This gives 409 mg (56%
C of theory) of the desired product. |

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

'H-NMR (200 MHz, CDCL): 8 = 1.83-2.20 (m, 2H), 2.25-2.57 (m, 2H), 3.01 (ddd, 1H), 3.36 (ddd,
10 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 XXTII

3-(4-Fluoropheny!)-N-cyano-4-(2-oxopyrrolidin-1-yi}4,5-dihydropyrazole- 1 -phenylimidate

NC
\N
N
£
,N
-0

15 500 mg (2.02 mmol) of 1-[3-(4-fluorophenyl}-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one
(Example XTII) 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.



[ MENH4] + Le A 36 625-Foreign Countries 58 C Ex-Structure YieldR, [m n}Mass
anpl e( met hols A(36e&asForipntGonpties 2179%b. 45(1 ) 524 (48h) ES| pos [ MrH+

2256%4. 84(1) 396 (48h)ESI pos [Mtn+ ~ry | X 2349%. 14(1)467 (48h)ESI pos

[ MENt] + 2450% 5.17(1)468 | | (48h)ESI pos_[ MrH+ 25N~ry O 4.63(1) 441 7%
(4h)DCl (NH3) [ MtNH4] + Le A 36 625-Foreigh Countries -59 Exanple 26

HPLC (method 1): R, =4.30 min

MS (ESlIpos): m/z= 392 (M+H)"

- TH-NMR (300 MHz, CDCl,): 8 = 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
5 (m, 2H), 7.82-7.90 (m, 2H) ppm.

Example XXTV

Cyclobutylacetonitrile
c N\

181 mg (3.69 mmol) of sodium cyanide and 50 mg (0.34 mmol) of sodium iodide are added to a
10 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

15  intermediate.
GC-MS (method 7): R; = 3.14 min.
C MS (ESI pos) m/z = 95 )"
"H-NMR (300 MHz, DMSO-dg): 8 = 1.65-1.9 (m, 4H), 2.0-2.15 (m, 2H), 2.53-2.64 (m, 3H).

Example XXV

20 2-Cyclobutylethylamine

HN—

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



1-[3- (4- Bronophenyl) - 1- (3- cycl opent yl propi onyl ) - 4, 5-di hydro- 1

H- pyr azol - 4ALgA36$R5-fibleinCopntriess C C 5 As a suspension in 0.5 m of DWF, 19.6
nyg (0.15 nmol) of HOBt, 55.6 ng (0.29 mml) of EDC and | ng (0.01 mmol) of
DVAP are added to 24.7 ng (O. 17 mmol ) of _3-cycl opentyl carboxylic acid.

After 5 mn, a suspension of 0.06 m (0.58 mmol) of N—rrethyl nor phol i ne and

44. 7 ngy (0

1-[ 3- (4- brom)p enyrH cgagem(ﬁtﬁy der "p°$ azore: Thelpf?)‘g'}fnr?htﬁ’%?d s 320w (ﬂ‘ffﬂh%?fl e
XIl) is add@-dycld:rudrldﬂh}@me(muhefotm oRapdil whiclRiE vkal willduhturthtirppeificitib® for Miloext
(GromsSil RPI 8; nobile 10 phase acetonitrile-water/0.3%formc acid

gradi ent 107 Stehy - > 90: 10) gives 17.3 ng (28%of theory) of product. BPLC
(method 1): R = 5.19 mn M [DCl (NH3)]: mz = 432 (MtH) + ' H-NVR (200 MHz,
CDC13): 8 :Gtrr@§{rihet&&l’()rrl{,=22ﬂ73mih. 41-2.07 (m 1 IH), 2.38 (ddd, 2H),
2.72-2.94 15 (m 3H), 3.22 (ddd, 1H), 3.93-4.09 (m 214), 6.04 (dd, 1H),

7.49-7.68 ( ppm, Th onpounds of Exanples 27 to 60 are prepared
anal ogou§I yﬂsd%@%grﬂézzﬁ&@l 6 625-Foreign Countries -60
Ex-StructureYiel dR4 [m n] Mass anpl e(nethod) (reaction tine) N 27N w

, 64%. 74( 1) pdafipie ESIpos [MHl-1]+ NF _ ~F 28N \ | 0629%.10(1) 527
(18h) DCl (M%R)[—ﬁprwmf-mh H F~F 290\ 45%.28(1) 561 1 ~ G Br(18h)DCl

NH3
( ) tert-Butyl [2-(3-methoxy-2,5-dioxopyrrolidin-1-yl)ethyljcarbamate

CH,
H,C O 0]
C He” S
7
0O CH

0.123 g (0.769 mmol) of N-Boc-ethylenediamine is mixed with 0.1 g (0.769 mmol) of 3-methoxy-
10  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

(@)
O
C OH

O
15 CH,

1 ml trifluoroacetic acid is added to 021 g (0.77 mmol) of fert-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.



[ MENHA] +  30429%%. 16(t) 474 ar - (18h)ES|I pos [MrH + 31N549%4.55 (1) 461 L (|

8h) DCl  ( NH3) e &r36l6¥-Fbbidh € ofntdibs 625- Forei gn Countries -61 C C
ExStructureYield $ Tm nl Mass anpl e(net hod) (reaction tine) F F 0 ° 32F
44% 5. 14(1)511 1 (1$h)DCl (NH3) [ MENH4] + 33k- N55% 4. 68(1.) 501 (18h) DCl ( NH3)
[ MENHAT + -52-

Example XXVIII

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

carboximidoate
g
N N—CN
N—
o~
Cl
c 5 Under argen, 10 g (37.91 mmol) of 1-[3-(4-chiorophenyl}-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-

2-one and 9 g (37.91 mmol) of diphenylcyanocarboimidate in 180 ml of 2-propancl 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,
10 MS (ESI pos): m/z = 408 (M+H)"

'H-NMR (300 MHz, DMSO-dg): § = 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).



34F51% 5. 20( 1) 527 p4-F (18h)DCl (NH3) er F [MtNH4] + 9N 35 N\ / F22%
5.37(1)511 L¢ A6 FofeidnDouhtilest 1+ 36N 26% 3. 17(2) 418 (18h) ESI pos [ Mrl + Le
A 36 625-Foreign Countries -62 Ex-StructureYieldRs [m n]Mss anpl e( net hod)
(reaction tine) 3738%.97 (2)472 H c(18h)ESIpos H, [MH + 38

N49/ 03. 15(2) 486 (18h)ESI pos 1 H, G o[ MtH] #7390

Working Examples:
Example 1

1-[3-(4-Bromophenyl)-1 -(3-phenylpfopionylH,S—dihydro— 1#-pyrazoi-4-yl]pyrrolidin-2-one

Br

5 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 X1I) and 0.04 ml (0.30 mmol) of TEA in 2 ml of dichloromethane is
added to 50.6 mg (0.30 mmo}) of 3-phenylpropionyl chloride. The solution is stirred at RT for
18 h. After concentration, the residue is stirred with 1 mi 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

10  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)"

c 'H-NMR (200 MHz, CDCL): § = 1.73-2.08 (i, 2H), 2.20-2.47 (m, 2H), 2.65-2.78 (m, 1H), 2.95-
3.22 (m, SH), 3.90-4.09 (m, 2H), 6.01 (dd, 1H), 7.14-7.31 (m, SH), 7.49-7.65 (m, 4H) ppm.

15 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.



5098. 19(2)456 1K (I .8h)ESI pos [ MtH+ 40);'-Z35%3. 28(3) 516 B(18h) ESI pos
p- CH, [ MrH] + 14186559 6Rei A€ R | | ,
625- Foreign Countries -63 Ex-StructureYiel dR= [m n)Mass anpl e(reaction
tinme)(method) 42N 3098.32 (3)472 N 0 (18h)ESI pos H,  M+H]

@ N sf(18h)ESIpos Hc-O[MH + Le A 36

+ 43N

F6-

d3498. 54(3) 456 (18h) ESI pos CH3 [ MtH] + 44N>289%3. 46(3) 478 F 1 ~(1 8h) ESI pos

[ MEHI

45N

Ex- Stracture Yield R, [min] Mass
ample (method)
(reaction time)
ol |
2 - 70% 517()  |513
(2h) DCI (NH;)
[M+NH,]"
Q‘ o
3 Ebp {@_a 53% 497(1)  |477
(2h) DCI (NH;)
[M+NH,]"
Q. o
4 /&:’"—(—O 87% 525(1)  |449
(18h) DCI (NHs)
[M+NH,]"
P
5 " O 66% 4.80 (1) 459
(2h) DCI (NH;)

[M+NH,]"




3098.28(3)486 / N Br (18h)ESIpos O [ MrH + 46N 4 2698.43(3)472 HN Hc '

(18h) ESI pos 12 4 b635+Fdreig'C@GMERS- For ei gn Countries 64 C Ex-StructureYi el dRi
(m n) Mass anpl e(net hod) (reaction tinme) N O 4720% "3.52(3)456 HC(18h) ESI pos

[ MeH| + 48N 0 998. 44(3)478 N N Br(18b) ES| pag_F F [MrH+ 49TN 0 2993.58(3)510 N
B(18h) ESI pos F

Ex- | Structure Yield : R, [min] Mass
ample (method)
{reaction time)
o
6 B/Gr »—{_@ 35% 4.76 (1) 449
(2h) DCI(NH3)
[M+NHJ+
o
C 7 ﬁ"{Qu 62% 505(1) 477
2h) DCI{(NH;)
[M+NH,]"
0 [+]
ks
=N
8 g 79% 533 (1) 444
Br
(2h) DCI (NHs)
[M+H]"
9 ﬁ“\ 3 79% 4.75 (1) 473
(2h) DCI (NH;)
[M+NH,]"
10 S~ A 26% 499(1)  |457
(2h) DCI{(NH;)
[M+NH,]"




+ F FCWH QN o 50Q ~ 28%!.08(6)469 JN (18h)ESIpos IM + NO 510 M

5292. 13( 3) 441G A36 625-Bireigd 8irrfdspos bl ~ [M+tl j+ Le A 36 625-Foreign Countries
-65 C Ex-StructureYiel dR [m n] Mass anpl e(nmethod) (reaction tinme) 52N D
3194.72(3)388 ~ ANN NC N(18h) ESI pos [ MM+ N D 53027%4. 94(3) 397

Ex|Structure Yield R,[min) | Mass
ample (method)
(reaction time)
11 59% 470 (1) 487
(2h) DCI (NH;)
[M+NH,]*
oA
C 12 E‘}‘: "JL@ 49% 3.82(1) 427
Br
(18h) ESlpos
[M+H]"
13 62% 4.86 (1) 432
(18h) ' ESlpos
[M+H]"
14 39% 5.17(1) 453
(18h) ESlpos
[M+H]"
15 47% 4.88 (1) 398
(18h) ESlpos
[M+H]}"




C N(18h) ES| pos [ MrH+ 54g- N6293. 91(1) 428 ~3~ 11

[ MtH] + 55N "LeAA 3@ 625 Fdeid@Cofntfies- N\ a N (|
NN259%.. 92( 5) 450 ~18h ESi
-66 0 C Ea-StructureYieldlt,

8h) ~Cl

...(|

8h)ESI - ci
(NH3) [MtH+ N ~ 560

( Br ")s 10 [MH + Le A 36 625-Foreign Countries
j m nj Mass

.57
Ex- Structure Yield R, [min] Mass
ample (method)
{reaction time)
? o
16 E"iﬁ&@ﬂ 63% 5.13(1)  |505
(18h) DCI(NH;)
[M+NH,]"
? o
C’ 17 f‘};{@ 5% 355(5) |392
Ko
(18h) ESIpos
[M+H]’
2]
Sl |
18 7% 3.70 (5) 376
HC
(2h) ESIpos
[M+H]*
19 % 23% 4.61(1) 362
(2h) ESlpos
[M+H]'
Q N—%d_o
20 bp 12% 476 (1) 458
NC
(48h) DCI(NH;)

[M+NH,]"

pos H, C



anpl e(reaction tinme)(method) 0O TN 57N69%2. 47 (5)431 B(18h)DCl (NH3) [ M+H] +
58TN 0 25%i.1&1A 84 8 38FbreiggNCéuntr®d’) ESI pos [MrH+ N d 590 1IN H3 71% 4. 56(1) 410 ~
(18h)ESIpos 1 O [MH + N O 60p - HN 24%t. 95(1)372 4- b(18h)ES| pos [MrH + Le
A 36 625-Foreign Countries -67 Exanple 61
1- (3- (4- Bronophenyl)-1-[4-(2-thi enyl)butar?gy ' 4 5-di hydro-1 H-pyrazol 4-yl)
pyrrol i di n- 2—one~GC-As—a muspen_5= on—} n_J'Y\/E, 13 (010 pol \ of HOBt, 28.8
my (0.15 rmtpf of | Birpectupg 4 gy Yield "~ |Ri[min]  [Mass’
ample {method)
(reaction time)
21 “‘N”_{-d‘c' 79% 545(1)  |524
8
(48h) ESIpos
[M+H]
C 22 s 56% lasaqy |39
(48h) ESIpos
[M+H]"
o0
SaSvs
23 ' 49%, 5.14 (1) 467
c .
(48h) ESIpos
[M+NH,]"
C c,
24 W’r{b 50% 517(1)  |468
(48h) ESlpos
[M+H]"
25 ﬁ“rkb % 463(1) |44
(4h) DCI (NH3)
[M+NH,]"



5 .40 mmol ) of 4-nmethyl norpholine and 17.0 ng (0.210 nmol ) of

4-t hi ophenebut anoi ¢ acid are added to 30.8 ng (0.10 mmol) of

1- [ 3- ( 4- br odsfhii RS Eoreim Couatrigs o- | H- pyr azol - 4-yl ) pyrrol i din-2- one (Exanple
XIl). The mxture is kept at RT f or 1 S h. Preparation }{PLC (GomSil RP
18; nobile phase acetonitrile-water/0.1%§ormc acid gradient 30:70 ->
90:10) gives 18.9 ng (41% of theory) of product. 10 LC-MS (nethod 4): 1, =
2.19 min LCM (ESIpos): mz = 460 (MtH) + The conpounds of Exanples 62 to
76 are prepared anal ogously to Exanple 61. Ex-StructureYiel dR4 [ m n] Mass
anpl e(met hod) ESI pos 62N59%2. 16 (4)440 s /[M+H + Le A 36 625-Foreign
Countri es BEExample663 Structure -68 Yield 80 R4 [nin] (nmethod) 2.13 (4)
Mass ESI pos 452 [ MtH1+ 64 65 cH CH 65% 2. 34(4)

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

(0
th
[3
I

Br

5 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
(0.15mmol) of 1-{3-(4-bromopheny!)-4,5-dihydro-1H-pyrazol-4-yl]pyrrolidin-2-one (Example
XTI) is added, and the mixture is kept at RT for 18 h. Preparation HPLC (Grom-Si! RP18; mobile

10 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)"

TH-NMR (200 MHz, CDCL): 5 = 1.05-1.28 (m, 2H), 1.41-2.07 (m, 11H), 2.38 (ddd, 2H), 2.72-2.94
15 (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.



1.85 (4) 468 [MrH + 505 [ MtH + 66 44% 1.95 (4) 466 [ MrH+ C 67 42% 2. 37 (4)
488 [ Mtl q + Legh 3R625Fopeten Qountties [ MkH] + A Le A 36 625-Foreign Countries 69 C
C Ea-StructureYieldRs [ m n] nass anpl e( net hod) ESTpos N a 69N

N CH3349%i.82(4)416 N Br'J+ [Mtil7

- 60 -
Ex- Structure Yield R; [min] Mass
ample (method)
(reaction time)
Ot
27 8 HN;""(,@ 64% - 4.74(1) 426
B (18h) ESlIpos
[M+H]"
| & o
C 28 *-N’NJC—O" 62% 5.10 (1) 527
(18h) DCI (NH;)
[M+NH,]*
v -
29 ° “N’N_(—Q"’ 45% 5.28 (1) 561
Cl
Br (18h) DCI (NH;)
[M+NH,}"
C ? o
30 S:_;,N 42% 516(1)  |474
Br {(18h) ESIpos
o]
[M+H]
31 \ /¢ 54% 4.55 (1) 461
(18h) DCI (NHs)
[M+HY"




70N 589%R.36(4)420 H ,C[MrH + N o 71N 57%.95(4)402 0 N o [ M¥Tn+ Br 72N
60%. 92( 4) 4LMMQ_N5A 62

ntriep5692. 05 (4)428 N MrHL P w~ 74ff 7

493.9] (4) 483 HN B[ MtnT 1+ H3C Le A 36 625-Foreign Countries -70 Ex-

~StructureYiel dR4 [ m nj Mass anpl e( met hod)EIS_I pos 759N N 3192.21 (4)454 »

Ex- | Structure Yield R, [min] Mass
ample (method)
(reaction time)
N .
32 ° W’WF 44% 5.14 (1) 511
(18h) DCI (NH;)
[M+NH,]"
C’ 33 55% 4.68 (1) 501
(18h) DCI (NH;)
[M+NH,]
34 51% 5.20 (1) 527
(18h) DCI{NIL;)
[M+NH,]
<A
35 B/blh:}’{@ﬂ 22% 5.37(1) 511
(18h) DCI (NHs)
[M+NH,]
N
36 SN 26% 3.17(2) 418
(18h) ESlpos

[M+H]"

"N



Hc jMH + 769 ~ 30%2.16(4)519 » N NC)-Q ,[ MtH + HSG Exanpl e 77

N- (3- Chl or o- 4-di f| uor onet hoxyphenyl ) - 3- ( 4- brom)phenyl) 4- (2-oxopyrrol id in-
| -yl)-4, 5-LeihB6§62FareianGpuntiiescar boxam de C A 5 3060 ng (13.95 mml) of

2- chl oral - di fl uor onet hoxyphenyl 4- |socyanate are added to a solution of
4300 mg (13.95 mml ) of

1-[3-(4- brom)phenyl) 4 5-di hydro IprrazoI 4 yI]pyrroI|d| n- 2 one (Exanple

mI) in 140 IUIUIIb‘LIIaIIC e S "':" — h
After 10 corcli'jéntrclsh—(‘ﬁ':i % he mixture is h H‘ed Wi t
filtered, arjdmipke |residue that remains 1s washed The
resulting sdqlid iq purified by silica geireafion tiniep phase
di chl or onet Hane/ ngt hanol gr adi ent 95 5)} The residpe is then trituratied with
di ethyl eth ang—Ftttered—of-—and—washed— i ives
6500 ny (88% of theo{y) of product. Le 5\ 36 625- FO’ H1' LC
(nmethod 1): |R = 4. (ESIpos) Mz = 527 ( -1z,
DVSO-d6) : Si371. 68§ 12 2|84 (in, 2H1L972248-2.2(m 1H),
2.72-2.80 (my 111) b. 98 (dd, 1p=1), 7.19 (dd, IM| 7.33
(d, IM 7.68-7.82 99 (s Lllg , 9.42{ (s, 1H) ppm_ Exanpl e 78
N- (3 -chl org-4-difl uororret OXY henyl ) - §(18h) ESlpos
- (4- br onmophgnyl ) - 4- ( 2- oxopyrrol i di n- 1yl)-4, 5- dihydropyriazol e- |
-carboxam dg CI C|10 Separation of the enanti oners| of Exanpl quil]accojr di ng
to method 8 |gives|the title conpound as| enantionef A (97.9% ee).
C 38 49% 3.15(2) 486
(18h) ESlpos
[M+H]"
39 50% 3.19 (2) 456
(18h) | ESIpos
[M+H]"
40 35% 3.28Q3) 516
(18h) ESlIpos
[M+H]'
41 19% 3.34 (3) 472
Br (18h) ESlpos
H,C—0
[M+H]




HPLC (nmethod 9): Rt = 5.35 mn. Exanmple 79
N- ( 3- chl or o- Ye 4i36162%Fomeigh Koutrieseny| ) - 3- ( 4- br onophenyl ) -

4( 2- oxopyrrolidin-1-yl) -4,5 -

Separation of the enantionmers of Exanple 74
B (97.9% ee)

title conpound as

enant i oner
-72 HPLC (ne -

15 di hydropyrazol e-| - car boxam de Cl
according to nethod 8 gives the
., Le A 36 625-Foreign Countries

N-[ 3- Chl oro--’(’di F{SHBCBEL hoxy) pheny! | - E’e L chi or opRdmit)) - 4- [M28xo-
|, 3-oxazol i djamaple Y|l ) - 4, 5- di hydro-1 Hpyrazole- | @ui@yanm de 5 C A
sol ution of @5 ny (reaction time)
3-[3-(4-chlofo ol -4-yl]tl,3- oxazplidin-2-pne in
2 m of dichjere g—{(0-20—+Ppl)—of—2—chloro-}
di f | uor onet hjoxyph m xture is|stirred af RT for 18 h.
After concenfratiaon,. S rred wwth bVMSC and net hanol and
filtered, anithe 1 flat\_remai ns i[$9% 10 washeslsimhce w47h di et hyl
ether. This gi (58% of taepry) jfof product] HPLC (nmefhod 1): R =
4.97 min W©M§ (ESI +1' H NVR (300 MHz, CDClBél: 8 = B.13
(ddd, IH), 3|52 (dae, 4.08-43¢ (m|{18k) 5.88|(dd, IH),|E8PE8 (dd, 1H),
7.17-7.49 (m 4H),[ 7.72-7.83 (m 3H)® 8}01 (s, 1H)|ppm 15 Ekanple 81
N-[ 3- Chl oro-p4 G M-+H]"
(di f 1 uor onet hoxy) phenyl ) - 3- (4- chl or ophenyl ) - 4{ 2- ox¢- 1, 3- oxaz a[I idin-3-y1)-4,5
- dihydro- || Hpyrlazole- | -carhoxanide{( le A 36!625-Fareifjn Countrjes -73
Separation of the [en j oners of Exanpl ¢ 80 according to nethod 10 giles the
title conpound as | engat r (>99% e¢). HPLC (method 11):{R4 = 2. 74 m n.
Bamle 82 |4 < 34% 3.54 (3) 456
(18h) ESlIpos
CH,
[M+H]'
o~
44 o =5 28% 346 (3) 478
" (18h) ESIpos
F
[M+H]”
C ? 5
45 D};}" 30% 1328 3) 486
Br (18h) ESlIpos
o
[MHH]'
N
a6 Bbl:ﬂf" 26% 3433) |47
hd (18h) ESlpos
[M+H]"




[ 3- Chlor o- 4-legh 36 65 FaseigmGenmtigseny | | - 3- (4- chl or ophenyl ) - 4- ( 2- oxo- 1, 3- oxazol i
din-3-yl)-4,5- di hydro 1 H pyrazole-I -carboxam de CI Separation of the
enanti omers of Exanple 80 according to netfqod 10 gi ves the title conpound as
enanti onmer B (96 8% ee). C 10 HPLC (rret hod 11): R, = 4.09 mn. Exanple 83
N- ( 3- Chl or o4 -UI 1 hoxyphenyt ) =S—t{d=iyonophe I‘ —A—( 2 oazepat- |
-yi)-4,5-di fyaro 1 ﬁ'agﬁazo le- | -car gx m de C %é‘h}!ﬁsm uw’g‘ﬁ of 79.
(0.24 mmol ) jedple- 13- (4- br omophenyl ) - 4, 5; di hydr o- 1H-(pi¢thiadyp! - 4- vyl j azepgn-
2-one (Example X)) in 2.0 m of dichl of@eetiatime) s added tg 62.2 ng |(0. 28
nmml ) of 2-¢hloroq 1-difl uoronet hoxyphepyl -4-i socyanat e. Thq m xturejis
stirred at RFforti8—t—AfFter—coneenttartor—te—AB6625-tForetrghr—Courtri es
-74 the resijdue ig s{inred with 1 m of;warm DVMSO and 0.4 nl| of warm
met hanol and filtgre | suction|through a pilica gel| cartridge
the-resi due |#hat 1fen®i ns ed w th|zeet hyl etfses2.(3) Thi s4g6ves 119.5
(91 % of thegory) of thod 1): RR W5.21 mn (5 M5 [DCl
(Ni13)]: mz = 572 X 00 v CDC13) 8=6.980%$]21(m | H)
1.34-1.81 (M 511)8 2.55 (dd, 2H): 1ﬂl dd, 2|—5, 4.07 (ddeRiPOS2H) | 6. 4
(dd, 1H), 6.63 (dd, | FO 7.21 (dd, | , 7.44 (dd} 1H), 7.62 (nme, 4H),
7.77 (dd, 1H), 8.01 (s, | I-1) ppm The|conpounds pf Exanpl ggméfjto 97 are
prepared angl ogougly to Exanple 83. C Exanpl eStructureYieldR, [m n] Miss
(et hod) regectionHirpr—84s—80%-38(1)51—g- N =h/lcl-a

C 48 § ), 9% 344 (3) 478

o (18h) ESlpos
F F
[M-+H]'
?ﬂ 0

49 D 29% 3.583) 510

5 (18h) ESlpos
F

F F N
[M+H]

N
50 Qo AN 28% 4.08 (6) 469
N
/__: (18h) ESIpos

M
oy
51 6 s/ 52% 213 (3) 440
7 N
o — (18h) ESIpos

[M+H]




sr18 hDCl (NH3) [ M+H + 85N A 60%t. 75(1) 444 N e18hDO (NH3) [ MENH4] + N 86~ N
052%1. 66 ( 1)1457 3686758 dnddal CooR: [ M-H] + Le A 36 625-Foreign Countries -75 C C
Exanpl eStructureYiel dRt [m n] Mass (nethod) reaction timfe 9N O F F 870 N H
1 /87%.66(1)472 NC18 hESI pos [M+H - F)LE 8879%l.93(1)483 CI 18 hESI pos
[MtH] + O 89N ~j. 0 F 629%. 15(1)491 N 4 ~65-

Ex- Structure Yield R; [min] Mass
ample (method)
(reaction time)
oy,
52 A 31% 1.72(3) 388
7/ N
NG =N (18h) ESIpos
[M+H]*
C 53 o s/ 27% 1.94 (3) 397
/N
c ==N (18h) ESIpos
[M+H]"
N
54 8 -{"‘(__\ 62% 391 (1) 428
HC \
o S (18h) ESIpos
HC
[M+H]
C §/j .
55 s muf"—(_\ 47% 245 (5) 431
M
Na N
5 S asw DCI (NH;)
[M+H}
Ny
56 o -unz'”j{__\ 25% 192 (5) 450
Br D (18h) ESIpos
[M+H]*




aT18 hESI pos [M+H + O 90N 83%. 01(1)455 N Br18 hESIpos [ MtH + O 91N ~
67%.93(1)485 Cl 6 Sr 18 hESI pos [ MrH + Le A 36 625-Foreign Countries -76 C
Exanpl eSt r ucieux 584 INAEAss (net hod) reaction time 0 92N 61
%.92(1)544 NOz ar 18hEI [I\/] + 93 -N4593. 46(3)498 18 hESI pos [ Mtu+ FF 94 N\
| 66%t. 79(1) 467 =66 -

Ex- Structure Yield R, [min] Mass
ample (method)

(reaction time)
9 4
8 N!”{_\ 69% 12,47 (5) 431

(18h) DCI (NH;)

57

[M+H]

25% 4.61(1) 380

(18h) ESlIpos

C 5 é}:ﬁb
(M+H]"
Q
59 o -f"y\—: |71% 4.56 (1) 410
(18h) ESIpos

[M+H]'

24% 495(1) in
(18h) ESlIpos

[M+H]"




H~ C 18 hESIpos [MtH+ N F 951111~~1 F 73%. 19(1)574 N H 4F Br F24 hDCl
(NH3) [ M+NH4leA 36 623 oreign CAMIBEs 35(6) 596 1 f 24 hDCl (NH3) ' [M:NH4] + Le A
36 625-Foreign Countries -77 Exanpl eStructureYiel dR, [m n] Mass (et hod)
reacti-on tinme N 97N cl -85%. 18(6)546 F F E24 hDCl (NH3) [ MtNH4] + Exanpl e 98
3- (4- Bronophenyl ) - N-cyano- M (4-di f | uor onef oxyphenyl ) -4-(2-oxopyrrolidin- |
-yl)-4,5- dé hzldiofﬂyrazol e- | -carboxam d ine

xample

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

5  (0.40 mmol) of 4-methylmorpholine and 17.0 mg (0.10 mmol) of 4-thiophenebutancic acid are
added to 30.8 mg (0.10 mmof) 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.

10 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

62 o -.Nf”{_@ 59%, 216 (4) 1440

8 | [M-+H]'




C 5 A suspension of 150 ng (0.33 mmwol ) of

3- (4- br omophey b8 62¢-EyeipwEdurtizesoxopyr r ol i din- 1-yl ) - 4, 5-
di hydr opyr azol e- 1- phenyl i m date (Exanple XXI1) and 105 ng (0.66 mmol) of

4-di fl uoro-

met hoxyphenylamne in 2 n

of et hanol

is h

eated under reflux for

3 d. After coollng,_the resulting preci plﬁﬁate is filtered off with suction

and washed iethyl ether The npterjal -is pre 10 purified by
preparative ﬂPLC Straefaresi | RP18 col unhYielobi | BRyfwinde: tig;&!r/ 3% formc
acid- acetonifrille gradient: 90:10 ->/10:90). od r cti ons are
conbi ned ang SB‘BJ ected to fine puriffcation @ghr?gﬁ er 6P£esp rati ve HPLC
(GomSil RR_18 golumn, nobile phase:lwater- fAcetonitrile gradient: 90:10 ->
10: 90) . Thlﬁ gi ve rrg (11 % of the ry) of the desirged product. HPLC
(rmethod 1): : NH3)]: Mz = 517/ (MtH) # Le A 36
625- For ei gn %Is)untri D), VHz %@ S 21 83-2.20 (m 2H),
2.24-2.57 (m 29 B9 (dda, 14 4. B3%(dd,| 1H), 4.53 (dd,
IH), 6.25 (d 5 (d, ZH?, 7.44 (d, 2H) |7.53-7.72 (m
4H), 8.06 (s M+H]
N- Cyano- 3- (4 rolidingl-yl)-NK2-phenyl ethyl)-4,5-di
hydr opyr azol spensi onl of 60 ng| (0. 15 Imol ) of
3-(4-fluoroq an- 4- ( Z-oxopyrroridin- Ifyr)-4, 5-
di hydr opyr az Ilmda;te (Exanple XXf)tand 37 ng (0.31 nmmol) of (2 10
phenyl et hyI) s heatef under reflux flor 3 d. After
coollng q‘ & r esu|234d) prefdbPi tatle is stirred
wih 2 i 61 ng (P5% of theory) [of the desired
@?duct HPL mMn M5 (ESl pos): nr[;,,g— 419 (M+H) + 15
NNR(SOOJ L (m ZI—v, 2.22-21"4 H(]m 2H), 2.85
(ddd, 1H), 4. 3. (¢dd, 111), 3.85 (q, ,| 4.15 (dd,
11-1), 4.40|(dd, jI H), 613(dd IM6 39 (t, |I1), 7.p6-7.15 (m 211),
7.25-7.39 (M SHJ 7/63-7.70 (m ZH) ppm Exanple 100
N- Cyano- 3- (4-f 1 ugr of A ol i din-
-yl) - N-(2- pheny! érth 1) onl e- ||- 20 carpoxam di ne
65 65% 1.85(4) 505
[M+H]"
e
66 8 -Nx“{,,\‘; 44% 195(4) |66
N
[M+H]
Ot
67 N ) 42% 237 (4) 438
Q@ [M+H]"
N. L]
68 SV 38% 2.23 (4) 476
e v




Le A 36 625-Foreign Countries -79 Separation of the enantioners of Exanple
99 according to nmethod 12 gives the title conpound as

ee).

BPLC ( net£30 635 Foreign Countriesg nj n.
- (4-fluorophenyl } 4- (2- oxopyrrolidin-
1 hydropyrazo | e-1 carboxam di ne C Separati

enantioner A (99.3%

5 Exanpl e 101 N Cyano-3

-yl)-N-(2-phenyl ethyl)-4, 5-d
n of the enantioners of Exanple

99 according to rret hod 12 gl ves the title corrpound as 10 enantioner B
(99. 5% ec) 12— R—10@6 o arptert—02
N- Cyano- 3-(4‘Ef;T ud ?%"S‘#é"ﬁ‘iu) 4- ( 2- oxopy ?'c’iHle n} R‘TA Toinss
-yl) - N-(2- pylainglerj- 2-yl et hyl ) -4, 5- d {hydropy[@eaody ||ESIpsooxam dine Le A
36 625- Foreilgn Cquntries -80 A suspengi on of A0 ng (0,10 mmol|) of
3- ( 4- f | uor oghremH~—N—tyrare—4—(2—oxepyt+ro+a-rri—yH 45
di hydr opyr azol e- |- phe Ilmdate (Exanmple XXI1]) and 25 ng (0.20 nmol ) of
(2 pyrldlng- yl gt hy e n15n1 of ethapol is heated under reflux for
d. After dgoling, 01" v spved pngh @he rpgylting precipitate
|staken up [in I jm dieth ther hnd 0.5 M of ethlpnol. |Silica gel
chr omat ogr aghy (nob phase chI or opet hane/ pt hanol 4{0: l)l-g‘gi ves 13 ng (31%
of theory) jof thedesired product HPLC (method 1): RIMFB 62 nin MB
(ESI pos): mfz = 420 (M+H)+ 10 "H- NWR (300 MHz} CDCI3):| 6 = 1.|[79-2.11 (m
2H), 2. 22- 2. 49—y 2—85tdde—tHH—2933—686—m+2H-+—3 31 (ddd, I H),
3.85 (q, 2H)|, 4.15 (dg, | , 4.40 (dfl, 1H), p.13 (dd,|IH, 639 (t, I H),
7.06-7.15 (m 211), A5- 9 (m 4H)|7.63-7./0 (m 2H) ppm |[The conpounds
of Exanpl es [#03 t|o e prepared ahsgewgous 34 @) Exampbe 9§ C
Exanpl eSt rudt ur eYi €f [ m R] Mass (nethod) repction tigre NC
C . s
7 57% 1.95 (4) 402
[M+H]'
72 60% 1.92 (4) 434
B N [M+H]+
73 N ) 56% 205(4)  |428
" [M+H]"
e
74 ° ““n’"ﬁ 74% 1914  |483
O
B [NI+H]+
HE




1030 H\ |

a67%.58(1)515 3 dDCl
- 81 Exanpl eQte A86 62ERoreiksl Bburtriesn] Mass (et hod)
104763%!. 43(1) 451 Br3 dDCl
[ MtH+ NC N 10666%t. 56(1)480 3 dESI pos [

dESI pos [ MtH| +

10

Ex. |Structure Yield R, [min} Mass
ample (method) |ESIpos
Ot
75 b;g: 31% 221(4) |454
H,C
Br [M +H]+
76 30% 2.16 (4) 519
° (M+H]'
Example 77

N-(3-Chloro-4-difiuoromethoxyphenyl)-3-(4-bromophenyl)}-4-(2-oxopyrrolidin-1-y1)-4,5-
dihydropyrazole-1-carboxamide

Br

./

=z

F

Ci

H

(NH4) [M+H] + Le A 36 625-Foreign Countries
reaction time N NC
(NH4) [ M+H+ 105NC83% 56 {1} 465 % 93 d. ESI Brpos
I\/H?IBH NC N 107k60%t. 71 (1)479 3

~."N

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 diethyl ether
and filtered off and washed with diethyl ether. This gives 6500 mg (88% of theory) of product.



NC2 N®%B H( 108338) 446 3.7 N CH3 Brl dESIpos [MtH1 + Le A 36
625- For ei gnLEAL$ orei@ L oipaepl eSt ruct ureYi el dRt [ m n] Mass (et hod)
reaction tinme NC N NN L 085%3.81(1)472 Brl dESI pos [MtH+ NOL N . N 11U

-71-

HPLC (method 1): R, = 4.94 min
MS (ESIpos); m/z= 527 (M+H)"

H-NMR (300 MHz, DMSO-dg): & = 1.68-1.98 (m, 2H), 2.12-2.34 (m, 2H), 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,
5 5H),7.99 (s, IH), 9.42 (s, 1H) ppm.

Example 78

N-(3-chloro-4-difluoromethoxyphenyi)-3-(4-bromophenyl)-4-(2-oxopysrolidin-1-yl)-4,5-
dihydropyrazole-1-carboxamide

F H

I=z

Cl
Br

10 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.

c Example 79

N-(3-chloro-4-difltucromethoxyphenyl)-3-(4-bromophenyl)-4-(2-oxopyrrolidin-1-y1)-4,5-
15  dihydropyrazole-1-carboxamide

F H
O
N, # \/éF
N—4
0 ""--., 0
N
N H
Cl
Br

Separation of the enantiomers of Example 77 according to method 8 gives the title compound as
enantiomer B (97.9% ee).



7598.97(1)486 N H No Brl dESI pos [MtH + NC 111N ,fl PF~ 59%.36(1)455 N 3
dESI pos [ Mitd A30N625-Farded Cauvhtdas. 74(1) 488 1 dDCl (NH4) [MrH + NC 113 N N
"'5493.84(t)476 | dDCl (NH4) [MrH { Le A 36 625-Foreign Countries -83 0 C
Exanpl eStructureYi el dR, [ m n] Mass (net ho% reaction tinme F ' F

HPLC (method 9): R, = 7.56 min.

Example 80

N-[3-Chloro-4-(diﬂuoromethoxy)phényl]-3-(4-ch10rophenyl}—4-(2-oxo-1,3-oxazolidin-3-yl)-4,5-
dihydro-1H-pyrazole-1-carboxamide

A solution of 45 mg (0.17 mmol} of 3-[3-(4-chlorophenyl)-4,5-dihydro-1H-pyrazol-4-yt]-1,3-
oxazolidin-2-one in 2 mi 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

10  washed twice with diethy! ether. This gives 48 mg (58% of theory) of product.
HPLC (method I): R, =4.97 min
MS (ESlpos): 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),
C 6.48 (dd, 1H), 7.17-7.49 (m, 4H), 7.72-7.83 (m, 3H), 8.01 (s, 1H) ppm.

15 Example 81

N-[3-Chloro-4-(difluvoromethoxy)phenyl}-3-(4-chlorophenyl)-4-(2-0x0-1,3-0xazolidin-3-y1)-4,5-
dihydro-1H-pyrazole-1-carboxamide

oﬁ FH

N # O e
N—4
N
N H

Cl
Cl



Nf 114H 209%38(1)457 Ir 3 dDO 04H4) [M+H + NC F N 1150 |11/ 4. 54(1) 471 F3

dESI pos [ M+Hg A/36 GJS-FO'r'ei%IﬁQnMeJO%. 59(1)420 ° \ 1 F1 dESIpos [ MH| +
117Nc3198. 65(1) 420 F1 dESI pos [ MrH+ Nc 118N H--\,, 3298. 71(1) 426 3dESI pos
[ MMH + Le A 36 625-Foreign Countries 84 Exanple 119 4-Trifl uoromet hyl pheny]

3- (4- bronophenyl ) - 4- (2- oxopyrrolidin-| -yl'y-'4, 5-di hydr opyrazol e- 1 -

carboxylate F 5 | . .
Separation of the enantiomers of Example 80 according to method 10 gives the title compound as

enantiomer A (>99% ee).

HPLC (method 11): R,=2.74 min. .

Example 82

5 N-[3-Chloro-4-(difluoromethoxy)phenyl}-3-(4-chlorophenyl)-4-(2-0x0-1,3-0xazolidin-3-y)-4,5-
dihydro-1H-pyrazole-1-carboxamide

/7;‘N # O F>£F
Cf o] -.._N/N N o

ci
cl

Separation of the enantiomers of Example 80 according to method 10 gives the title compound as

enantiomer B (96.8% ee).

10 HPLC (method 11): R, = 4.09 min.

Example 83

N-(3-Chloro-4-difluoromethoxyphenyl)-3-(4-bromophenyl)-4-(2-oxoazepan-1-y1)-4,5-dihydro-1 H-
C pyrazole-1-carboxamide

H

n

Cl
Br

15

A solution of 79.4 mg (0.24 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-1H-pyrazoi-4-yljazepan-
2-one (Example XXT) in 2.0 ml of dichloromethane is added to 62.2 mg (0.28 mmol) of 2-chloro-
1-difftooromethoxyphenyl-4-isocyanate. The mixture is stirred at RT for 18 h. After concentration,



At RT, 0.04 of TEA and 67.4 ng (0.30 nmol) of

4- trlfluoro 1ok O SINALL nixiesf or nat e ar e added to a solution of 77 ny
(0.25 Mol ) of 1-[3- (4 br onophenyl ) - 4, 5-di hydro- I'H

pyrazol - 4- yI]pyrrolldln 2-one (Exanple XLk} _in di chl or onet hane. After 2 h,
the solvent is renoved under reduced pressure and the crude product IS

vt er 1 0. 305 1 ERBSAL fea il SO0 a0 f 8 i BRI SRR ot i

65.6 ny (53%uaiontthreughys sitiéa gehearttisipe, and ther residud that-Pinaing ievdshetl djth dRthyketherds

in M5 [DCl N H- NVR (300 Mz, CDC13): 6 =
1 832 [12 (r}ﬂ(”iﬁﬁé]%?‘g?@#’itﬁ?"“@m’“‘%gs (ddd, (1H) 3. 35 (ddd? 15 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. afPLCT(méhod m): R4Hp.2pmiin Exanpl e 120 is prepared anal ogously to
Exanpl e 119. Exanpl eStructureYieldRL [mn] Mass DA (nethod)(NH3) 9w o 120

F-N o-\/c 7%&[8&(&&) 7n%zl_ H‘?Will—&bt Le A 36 625-Foreign Countries -85

Exanpl e

N ( 2- Chl orobenzyl) 3- (4 br omophenyl ) - 4- (2- oxopyrrol i di n-1-yl)-4,5-di hydr opyr
azole- | - Gﬁtm 20 @)@l;FTB*-tOlQSEI nf(mSQ 1401 @Qnﬂsﬂflz)ssqad , 2H), 3.11 (dddd,

1- 3-(4-bro (J d| h dro yraa y@]ép i din-_ 2-one (Exarrpl e
XI1) et 32 00T Gedb Bk GH B0, R1636h aRDy1 21 WHE Y26 (kb 1807 Sl 41,

di chl oroneth,a-p,et td dif for 18 h. After concentration, preparative
HPLC (G om S d&%}ﬁ 34! (gqlfgb%ﬁlse acetonitrile-water/O0. 3%form c acid

gradi ent 10: 90 -> 90 10) 29.1 ng (37%of 10 theory) of the product HPLC
(et hod 1) : Fhe cempougs ofiExampley $43p 93 gte: prepazed analq@uslxsoxample 83

Example | Structure Yield R, [min] Mass

(method)
reaction time

84 80% 538 (1) 511
18h DCI (NH;)
[M+H]"
c 85 60% 4.75 (1) 444
18h DCI (NH;)
[M+NH,]"

8] Co f OICH3 ’
86 N u"@— 52% 4.66 (1) 457

B 18h DCI (NH3)

[M+H]*




"H NMR (400 MHz, CDC 3): 6 = 1.80-2.05 (m 2H), 2.36 (ne, 2H), 2.89 (dt,

1H), 3.29 (dkeABBp25-Foreipn CoumiriesiH) , 4. 04 (dd, 1H), 4.62 (d, 2H), 6.04 (dd,
111), 6.52 (t, 1H), 7.22-7.29 (m 2H), 7.36-7.48 15 (m 2H), 7.52 (d, 2H),
7.59 (d, 2H) ppm Exanple 122 3-(4-Fl uoro_pﬂenyl)-4-(2-oxopyrrolidi n-1-yl)N
(2- phenyl et hyl ) - 4, 5-di hydr o- | H pyr axol e-1-""car boxam de Le A 36 625-Foreign

Countries - A-sohtit-o—efF 60— (024l —of .

1-{3-(4-fl uo;tﬁ‘ﬂﬂg p}mﬁi“ge di hydro- | H pyrgfxﬂ - 4-y| 1 Pymin) i gjMass2- onel (Exanpl e
XM in 2 m |of dichloronethane is added{to 43 my (&nedfhayno]) oOf
(2-1 socyanatjoet hyl )jbenzene, and the m xtidagtidvtiméirred at RT for 18 h. After
concentratidn, 5 prieparative HPLC (G om{Sil RP18; | npbil e phase acetpnitrile

wat er/ 0. 3% form-e—gei-d_gradrent—10+-904> 0010} fives-—42 hy (44% t heory)
of. the product. H(F;:?DCC: thod 1): RR #4148 min M5 (ESlpos) mz = 305 (MH) +
"H NVR (300 [VHz, 13y .7 .08F(m 2H), 2|34 (me, RH), 2.83-2.95 (m
3H), 3.28 (dad, 10 1 , |$7991-4. 061488 a¥H) . |H202 (dd, 1H),
6.09 (t, IH), 7.04-|7. , 1NgL1-7{28 (m 3H), (7.30-7.35(n, 2H) ,

7.63-7.72 (my 2H) AR
3- (4- Fl uor opghenyl ) -[4- (2- oxopyrrol i di n- 1{3&Y - N- (2- phenyl! et h{Sipes, 5- dji hydr o- |

H pyrazol e-1|- carbgxam de C 15 Separati ¢n of the gnantionefrs of Exanple 122
according td nmethog 12 gives the title ¢onpound ap enanti A (99. 6% ee) .
HPLC (nmethod 12): B4 = 6.51 min. Le A 36 625-Fore|lgn Countyies -87 [Exanpl e
124 3-(4-F

| uor ophenyl )|-4- (2- g (2- phenyl gt hyl )-4,5-di hydrg-1

H pyrazole- || - car  of the epantionmers of Exanple 122

cordi ng tggget ho

2 ound afp tio B (99. 5% ee).
LC (method 12): H e “55) s

18h ESIpos

[M+H]'

E
89 WHH_O.F 62% 5.15(1) 491

By 18h ESIpos

[M+H]"

20 “_N)"“(@ 83% 501(1) 455
B 18h ESlpos
[M+H]"
0
[¢]
91 ) W/"‘(u_@_o’% 67% 493 (1) 485
o 18h ESIpos

[M+H]"




Exampl e 125 3-(4- Flﬁgrophenyl) N hexyl -

i hydro-1 H

1-[3-(4- quorobhenyI) 4, 57d{ﬁydro | H pyrazol -

eSdee>

4- (2- oxopyrrolidin-

4-yl ] pyrrolidin-

| -yl)-4,5-d
gi€dm de C 10 A solution of 50 ng (0.20 nnDI) of

2-one (Exanpl e

3%
) of the
N} Le A
(t, 3H,

214),

m 2H),

126 to
dRt

N ~NH

Xi1l) in 2 m of dichloronethane is added k0 31 ng (0.24 mmol) of hexyl
i socyanate, and the m xture is stirred at for 18 h. After concentratlon
preparative ?ﬁaﬁyﬁ?ﬂ——ﬁPlo TTobT ase—ac At
form c acid|gradien - 90 -> 90:10) glVé@M 15 31 9@63¥m?heory
product. HPIC (method 3): R4 = 2.55 min| M5 (ESI pomethisiy 3 375 ( M+H
36 625-Foreilgn Couhtries -88 C C ' H NVR readlidnidrre | CDC13): S = 0.91
1.20-1.46 ( 6FD 1.51-1.68 (n1 ZFD, 11 73-2.08 (m 2H), 2.37 (ne,
2.90 (ddd, It 22=3 39— (M3 9406 (Mm+ 25193609
7.02-7.15 (M 2H), R{EEY#’78 (m 21) ppm The conpounds off Exanpl e
137 are prepared ana fo Exanple 122. Exanpl e Structure Yi el
[ M n] Mass ( hod) | 126 %00 &DCI (|MHS2)(1) M-NI3G0 + 2N
35% 4. 68(1) 459
Br 18h El
M)
- P
o 93 e TR N 45% 346(3)  |498
ct
18h ESlpos
[M+H]'
NN
94 =N N 66% 4.79 (1) 467
18h ESIpos
[M+H])
95 S N H’Q‘\(g 73% 5.19 (1) 574
F
B F f2an DCI (NH)
[M+NH,]"
9% 80% 4.35 (6) 596
24 h DCI (NH,)
[M+NH,]'




127 Q FESI pos [M+Hl + 9N a ri

N 30% 4. 85(1)492 128 Br Q DCl (NH3) C

1'7117

129 N H 24%HKe X936 b25P&eieh Chinitigos F F[ MtH] + Le A 36 625- Foreign Countries

-89  C C Exanpl eStructureYiel dR,

(3)487 ESIpos [WIl + N 131N+ ~ C15498. 47(3) 485

o

10

15

Example | Structure Yield R, [min} Mass
(method)
reaction time
?N ;
97 =N uQ"' 85% 5.18(6)  |546
F
FF
24h DCI (NHs)
[M+NH,]
Example 98

3-(4-Bromophenyl)-N-cyane-V'~(4-difluoromethoxyphenyl)}-4-(2-oxopyrrolidin-1-yi}-4,5-

dihydropyrazole-1-carboxamidine

NC
\ F H
N
N / >L—F
o] N i__@-o
o

N

N H

Br

[min] Mass (method) N CHs 13005098. 20

A suspension of 150 mg (0.33 mmol) of 3-(4-bromophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-
dihydropyrazole-1-phenylimidate (Example XXII) and 105 mg (0.66 mmol) of 4-difluoro-
methoxyphenylamine in 2 m} of ethanol is heated under reflux for 3 d. After cooling, the resulting

precipitate is filtered off with suction and washed with 2 little diethy] ether. The material is pre-

purified by preparative HPLC (Grom-Sil RP18 column; mobile phase: water/0.3% formic acid-

acetonitrile gradient: 90:10 -> 10:90). The product fractions are combined and subjected to fine

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 (NHy)}: m/z= 517 (M+H)*



Br ESi pos [ MtH+ a o 132"N 44/03.41 (3)491 N H ESIpos [MfHHF N - ' Cl1
133F 61%. 67 (1%429 N ESl pos [ MH+ 4 - ~ T\
Le A 36 625-Foreign Countries

-78 -

'"H-NMR (200 MHz, CDCl;): § = 1.83-2.20 (m, 2H), 2.24-2.57 (m, 2H), 2.94 (ddd, 1H), 3.40 (ddd,
1H), 4.33 (dd, 1H), 4.53 (dd, 1H), 6.25 (dd, 1H), 6.53 (t, 1H), 7.16 (d, 2H), 7.44 (d, 2H) 7.53-7.72
(m, 4H), 8.06 (s, 1H) ppm.

Example 99

5 N‘-Cyano-3-(4-ﬂuorophenyl)-4-(2-oxopyrrolidin-1-y])-N—(2-phcnyieﬂlylH,S-dihydx:opymzole—1—

carboxamidine

A suspension of 60 mg (0.15 mmol) of 3-(4-fluorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yt)-4,5-
dihydropyrazole-1-phenylimidate (Example XXIII) and 37 mg (0.31 mmol) of (2-

10 phenylethyl)amine in 2 ml of ethanol is heated under reflux for 3 d. After cooling, the solvent is
removed and the resulting precipitate is stirred wih 2 ml of diethy! ether. This gives 61 mg (95% of
theory) of the desired product.

HPLC (method 1): R, = 4.46 min
MS (ESlpos): m/z= 419 (M+H)"

15 'H-NMR (300 MHz, CDCL;): 8 = 1.79-2.11 (m, 2H), 2.22-2.49 (m, ZH), 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 (1, 1H),
7.06-7.15 (m, 2H), 7.25-7.39 (m, 5H) 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-

20  carboxamidine



134"' 32%3. 41(3) 491 Ho-- ' "~ CH, ESI pos [M+H+ Le A 36 625- Forei gn
Countries - 4@ ADG625rdvires@r CopntrieseYi el dRt [ m n] Mass (net hod) 9N #

135409%2. 14( 3) 391 F CH, ESI pos [ MtH+ 2NJO 1 3639%2. 10( 3) 405 CH3ESI pos [ M+H] +
ON NN- o .01 137N 379%. 23 (3)419 Lo (_:%_4 CH, F CH, ESIpos [ MM +

Separation of the enantiomers of Example 99 according to method 12 gives the title compound as
enantiomer A (99.3% ee).

HPLC (method 12): R, = 7.39 min.

O 5 Example 101

N'-Cyano-3-(4-fluorophenyl)-4-(2-oxopyrrolidin- 1 -yl)}-N-(2-phenylethyl)-4,5-dihydropyrazole-1-

carboxamidine
| NC\N
U /(
O / N .
== N
N H
F

C Separation of the enantiomers of Example 99 according to method 12 gives the title compound as
10  enantiomer B (99.5% ee).

HPLC (method 12): R, = 10.46 min.

Example 102

N-Cyano-3-(4-flucrophenyl)-4-(2-oxopyrrolidin-1-yl)-N-(2-pyridin-2-ylethyl)-4,5-
dihydropyrazole-1-carboxamidine



. Exanpl e 138 N Cyano- 3- (4-fl uorophenyl)-4-(2-oxopyrrolidin-
-yI) N- ( 2- pyles AB6625-Foreiph GCpuntdes5-  di  hydr opyr azol e- 1- carboxanmidine NC 5 Le A
36 625-Foreign Countries -91 Separation of the enantioners of Exanple 102
according to nethod 19 gives the title corggound as enantioner 2 (99.3 %
ee). HPLC (method 19): R = 21.97 nin.. (second fraction) Exanple 139, 5
N- Cyano- 3- (4-fl uor ophenyl )-4-(2- oxopyrrolldln
yl)-N(2-pyridin-3- erth,I)-‘,S- di ropyrazol e- |- carboxani di ne Separation
of the enantioners of
conpound as enanti oner 2
(second fraction) Exanpl€

10 HPLC (nethod 20): Rt = 21.23 mn.
3-(4-Chl orophenyl ) -N-[ 2- -
-yl)-4,5-di hydro- | H py¢

N
0 ﬂphenyﬁ NS ano- 4- ( 2- oxopyrrolidin-|
|- car Bdxi idel C 15 0.1 g (0. 245
mol ) of phenyl

3-(4-chl orophenyl) - N-cy. 8- (2- oxopyrrolidin-1-yl)-4,5-di hydro-

| H- pyrazol e-| - car boxi nkdoate and 0.076 g (0.49 mmol) of

2- (2-chl orophenyl ) et hyl am ne are dissolved in 3 n1 of ethanol and heated at
refl ux overnight. Afte cool | r erat h same vol ume of
hater i addbduinsnenor 08 (&1 mmeb s o-Ceiver Greeopvestiia kP

as a Le A 36gifidRopyRiSled hm%wmm%lém J:h@s plrhgctuqb thiof) | dft etﬁﬁamfz‘

wi th suction and washed repeatedl wi th diethyl ether. ying_ under hig

vacuum gi vesylehg¥miee fo7hs ol of eﬂﬁ@‘drli/)'eﬂﬁd '!ﬂﬁ‘éf fofloe dest 1 dL@WE? ling Hsgsolvey f lsRt

(_mz 6 m ns 1'@516%5 anﬁqaresﬂﬁu%lp 4@& %ﬁs&ﬁ m ?‘*ﬂ'\é@dﬁ)ﬁwgﬂgﬁmﬁ\ﬁﬁ% ﬂ%g. i21581
% 1H) 3. 63ilicargel 2byomatpggaphy fmotgle) phag: wlqmmethmeﬂlaﬂolz@ DngivedH)3, mg. (&M(qﬁ
7299 theory) of the desired product.

HPLC (method 1): R; =3.62 min
MS (ESIpos): m/z= 420 (M+H)"

10 'H-NMR (300 MHz, CDCl): 6 = 1.79-2.11 (m, 2H), 2.22-2.49 (m, 2H), 2.85 (ddd, 1H), 2.93-3.00
(m, 2H), 3.31 (add, 1H), 3.85 (q, 2H), 4.15 (dd, 1H), 4.40 (dd, 1H), 6.13 (dd, 1H), 6.39 (t, 1H),
7.06-7.15 (m, 2H), 7.25-7.39 (m, 4H) 7.63-7.70 (m, 2H) ppm.

The compounds of Examples 103 to 118 are prepared analogously to Example 98.

Example | Structure Yield R, [min] Mass

C (method)

reaction time
NC\
/d FHy
103 N @" 67% 458 (1) 515
Cl

3d DCI (NH,)
[M-+H]*




(d, 2H), 7.8
3-(4-Chl orop

3- (4-chl orophenyl ) - N- cyano- 4{ 2- oxopyrrol i ¢
1H pyrazol e-| - carboxi m doate and 0.062 g (

0 :d, 211), 8.09 (t,
2 18] 1]

1 H. Exanple 141 C

epxopyrrolidin-1-yl)-N[2-(2-thienyl)ethyl]-4,
5-di hydro-1 H 10 pyrazol e-1-carboxinmdanmde G 0.1 g (0.245 mol) of phenyl

n-1-yl)-4, 5-di hydro-
49 rrrml) of

2- (2-thi enyl pe=tan e T dissotved rt et-han aft—heated at
refl ux overgllligxﬁf"‘ Ts?er cool i ng to roomfé‘ﬁperatu g'r T':]; S 15 vpl une of
water is added to tlhe reaction m xture,| whereupon|{s&hgdyoduct crysfallizes
as a solid. | The prioduct is filtered ofteastiédtimecyi on and washed rgepeatedly
with diethyl| ether.] Dryi ng under hi gh|vacuum gi ves 0.081 § (75% of theory)
of the produet- 243 ME—{EStPpos)—arg = 441
(M-H) + 20 ' H NVR (300 , Dwéﬁﬂes) &-= 1.78 (in, [1H), 1.9 (m 1H, 2.19
(m 211), 2.[76 (m |[11- NLO 4/ ( 11), 3.28 (m 111), 3|61 (m PH), 4.20
“(m 2H), 6.0404dd, w 53’,5 (dd, 1H.43@)59 |45d. 2H)}| 7.76 (d,
2H), 8.10 (t} 111). 36 625 Countries}-93 Exanple 142
3- (4-Chl or ophenyl ) -|IN- 0-4-(2- oxopyrrrglidi n-l-yl)-l\l—[2-(2-£n|§ }/ )ethyl]-4
, 5-di hydro-1 H pyr(®Zol e- 1- car boxi m daffde c c |5 Separ a he
enantioners lof Exanpl e 141 acccording to nethod 18 gives the titl e} conpound
as enantiongr 2 (99 2%ee). HPLC (nethqd 18): R § 10.83 njm+Hjsecpnd
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a 0.1g

(0.245 mmol ) of phenyl
3- (4-chl or oplagms 625 ¥oea)

g- oxopyrrolidin-1-yl)-4,5-di hydro-

| H pyrazol e-1 -carboxi m doate 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 roomtenperature, the same vot8e of 5 water is added to the
reaction mxture whereupon the product crystallizes as a soljd. The product
is filtered|Exampls [$truagterei on and washdXieldpeat edI[R: lminh dilMasy| ef her .
Dryi ng undef high yacuum gives 0.039 |g (36% of tﬁ?&ﬁX&)Of t he pr¢duct.
LC-MS (nethpd 14):| 1~ = 2.27 min. M Qggb 9&% 2 =441 (M+H) +j10 ' H- NVR
(300 MHz, DMsO-d6)} 6 = 1.80 (m 11), ? IH), 2.22 (m 2H), 12.81 (m
1H), 3.39 m_111 429 (m 214), 6108 (dd, 1H), 7.42 (dqd, 4 H} 7.59 (d,
2H), 7.79 (d, 2H), le 146
3-(4-Ch|or03henyl)- I-4 (2-oxopyrroiidin-1-yl)-4,5-di hydro
-1 Hpyrazo 3 0.1 .9 ( my of phenyl
3-(4-chlor03ﬁ%nyl)- ro(|d|n Q?§§65-d|h$hro-
1H pyrazol et l -car bp doate and 0.044 g (0.49 nTD|) of cycl ohexyltam ne are
dissolved in 3 m |of ethanol and heat{8d at refl uUx overni gBCI(MHHer cooling
to roomtenperaturg, the sanme volune qf water ig added t¢ the redaction
m xture, whereupon{the product crystalllizes as a|solid. Th?vggﬁduct Le A 36
625- Foreign|Countr|es -96 is filtered |off with syction and ed|repeatedly
wi th diethyl ether Elenq under hi gh |[vacuum gi ves 0.080|g (79% ¢f theory)
of the prodpct. LG M R |- 2.49 mn. NB (ESI [pos): rplz = 413
MtH) + 5 " Ht NVR (3 =1.12 (m 1.29 (m 2H], 1.41 (n,
, 1.15 (¢l 1. (m 311), 3 (m,2H, 2.76 (m
@, 3.31 (P15 H 4. 20%4’1 211), éS%é‘% (d(r}mlH) .53 (d,
IH), 7.56 (4, 2H) Exanple 147 C ¢
3-[(4-tert-3uty|cycﬂohexyl)oxy]propyl}s&-(4-ch|orophenyl)-Esmwﬁn-4-(2-oxopyr
rolidin-1-yl)-
[M+H]'
NC\
N y—{
116 © N =\, | 70% 3.59 (1) 420
\__4
F 1d ESIpos
[M+H]"
C 2
Tt
117 =N N - 31% 3.65(1) 420
\__¥
F 1d ESIpos
[M+H]"
NC\
L
118 =y MO 32% 3.71(1) 426
3d ESlpos
[M+H]"




10 4, 5-di hydro-1 H pyrazoie-l-carboximdamde C 0.1 g (0.245 mol ) of phenyl
3- (4- chl or opleen3d §25pEoraigmEdhmridgs oxopyrrol i di n-1-yl) -4, 5-di hydr o-

| H pyrazol e- 1- car boxi m doate and 0.261 g (1.22 mmol)

of-3-[ (4-tert-butyl cycl ohexyl)oxy] propan- 1l-am ne are dissolved in 3 m of

et hanol and heated at reflux overnight. Aftfér cooling to room 15
tenperature, the solvent is renoved under reduced pressure and the product
is purified by preparative HPLC. This gives 0.12 g (93% of theory) of the
product. LC-MS (nethod 13): Rt = 3.16 min. M5 (ESI pos): mz = 527 (MH) +
“H NVR (300 pyakapldd¥®O 26 8 = 0.80 (s. 9H). 1.00 (m 4H). 1.75 (m 6H). 1.88
(m 2H), 1.98 Zﬂg (m 2H), 2.22 (m 2H), 2.76 (m 1 H. 3.10 (m 1 Hl, 3.47
(m 411, 4.20 ( 2H), . 6.02 (41 1 H).7.56 (d. 2H), 7.87 (d. 2H), 7.87 ;|
H. Le A 36 465@%8%"&“&# nt r i &¢3-bromophe @ﬂmm%l@ﬁrbﬁfmﬁdrhydmpyrazole- -
N[(E)-[ 3-(zkaﬁ,gjt)qﬁgphenyl )-4-(2-oxopyrrolidin-1l-yl)-4,5-di hydro-1H pyrazol -|
- yl'] (cyanoi m no) net hyl ] beta-alaninate CIl C CH3 5 0.1 g (0.245 nmmol ) -of
phenyl 3-(4-chl orophenyl)-N-cyan-4-(2-oxopyrrolidin-1-yl)-4,5-di hydro-

| H pyrazol -1 - car boxi m do nd 0.064 g (0.49 mmol) of isopropyl

bet a- al ani nate are di ssoKvedlin 3 nl of ethanol and heated at refl ux

overni ght. After cooling npeygt ure, the sc,:l vent is renoved under

reduced pressure and the i SNpH(i f i eg=—Bry prealgative HPLC. This gives
0.1 g (92% of theory) ofOthe ct. Y ( f{hod 14): R4 = 2.08 min.
M5 (ESI pos): mlz = 445 "HNVR ( DMS@d6): fi = 1.19 (d, 6H),

1.77 (m | H, 1.91 (m 2.23 (m 2H, 2.59 (t, 2H), 2.76 (m 1H),
3.26 (m IH), 3.61 (m 2 723 (m 2H), 4.91 (m 1H), 6.04 (dd, 1H), 7.58
c, 2H), 7.75 (d, 2H),g-927(t, 1H. 15 Exanple 149
(4- Chl or ophenyl)-N-cyan-4
(2-oxopyrrolidin-1-yl)-Npentyl -4, 5-di hydro-1H pyrazol e-1 -
At RT, 0.04 m] (0.30 mmol) of TEA and 67.4 mg (0.30 mmoi) of 4-trifluoromethylphenyl

chloroformate are added to a solution of 77 mg (0.25 mmol) of 1-[3-(4-bromophenyl)-4,5-dihydro-

1 H-pyrazol-4-yllpyrrolidin-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

10  RPI18 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 (NH3)]: m/z= 513 (M+NH,)"

C _ 'H-NMR (300 MHz, CDCl): § = 1.83-2.12 (m, 2H), 2.27-2.51 (m, 2H), 2.98 (ddd, 1H), 3.35 (ddd,
15  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,)
Ot
N

120 0 =7 40—@“3

76% 482(1) 1479
[M+NH,J"




car boxi m dam de Le A 36 625-Foreign Countries -98 0.1 g (0.245 mmol ) of
phenyl 3- (41eM 38 6p3kFmign CHingiean- 4- ( 2- oxopyrrolidin-1-yl) -4, 5-di hydro-

| H pyrazol e- 1- car boxi m doate and 0.042 g (0.49 muol) of n-pentylam ne are

di ssolved in 3 mM of ethanol and heated aé reflux overnight. After cooling
to roomtenperature, the solvent is renov@- under reduced pressure and the
product is purified by preparative HPLC. This gives 0.086 g (87% 5 of

t heory) of the product. LC-MS (nmethod 14): Rt = 2.4 min. M5 (ESI pos): mz =
401 (M+tH)} 'H NWR (300 MHz, DVS04): 8 = 0.88 (t, 3H), 1.30 (m 4H), 1.57 (m
2H), 1.77 (Byadle123- 89 (m 1H), 2.22 (m 2H), 2.76 (m 1H), 3.25 (m 1H),
3.38 (m 2FWT‘%#%U‘Tn1 211), 6.01 (dd, 1H, 7.57 10 (d, 2H), 7.77 (d, 2H)
7.95 (t, 1 H). Exanple 150

3- (4- Chl or oph&ryhlyro AéA-RrompphenliAt(I-Hoxapyrrolidinp pirb3-dillydropyragole-14| 5- di hydr o
-1 H-pyrazouﬁﬂ%mp?aifoxinidanide G 15 0.1 g (0.245 mmol ) of phenyl

3-(4-chloro cyano- 4- ( 2- oxopyrrolidin-1-yl)-4,5-di hydro-

| H pyrazol e- 1- car boxi m doate and 0.055 g (0.49 mmol ) of heptylam ne are

di ssolved in 3 mM of ethanol and ed at reflux overnight. After cooling
to roomtenperature, the same volgne pf water is added to the reaction

m xture, whereupon the product cr Nli zeg as solid. The product 1is
filtered off with suction and washfgd refdeat§ with diethyl ether. Drying
under high vacuum 20 gives 0.09 go(85@6 %% of the product. LC M5
(nethod 14): Rl = 2.55 nln M5 (ES 7 (MtH) + Le A 36

5 =1.51-1.66 (in, 11H),
111), 4.07 (m 11-1),
oM 7.79 (d, 211).

1.89 (m 3H), 2.26 (m 2H), 2.77 u )
\20 (m 2H), 6.01 (dd, 111), %49 @
anple 151 5
344- Chl orsophenyt) - N-cyan- N-[ 2- (et hyl t hi 0) et hyl ] - 2~ oxopyrrolidin
-1-yl)-4,5-di hydro-I H pyrazol e- 1- car boxi m danm de N-CN

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-chlorobenzy! isocyanate in 2 ml 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
10 theory) of the product. |

HPLC (method 1): R,=4.85 min
MS (ESlpos): m/z = 475 (M+H)"

C '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 (¢, 1H), 7.22-7.29 (m, 2H), 7.36-7.48
15 (m, 2H), 7.52 (d, 2H), 7.59 (d, 2H) ppm.

Example 122

3-(4-Fluorophenyl)-4-(2-oxopyrrolidin-1-yl)-N-(2-phenylethyl)-4,5-dikydro-1H-pyrazole-1i-
carboxamide



cc N HS '"-CH3 0.1 g (0.245 mmol ) of

phenyl - 3- ( 4-le 86 63 3Hemsitn) Ednbieano- 4- ( 2- oxopyrrol i din-1-yl)-4,5-di hydr o-

H pyrazol e- |-carboxi m doate and 0.069 g (0.49 mmol) of

2- (et hyl nmer capt o) et hyl am ne 10 hydrochlorige are-dissolved in 3 m of

et hanol and heated at refl ux overnight A 887 cooling to roomtenperature,
the sanme volune of water is added to the reaction m xture, whereupon the
product crystallizes as lid. The product is filtered off with suction
and washed repeatedly wi{h (diethyl etfler. Drying under high vacuum gives
0.077 g (74% of theory) O 8..prduct/t LC-MS (nethod 14): R4 = 2.18 mn. C
15 M5 (ESI pos): mz = 4 MR (300 MHz, DVMBO-d6): 8 = 1.20 (t,
3H), 1.75 (m IH, 1.91 H R (g, 211), 2.71 (m
3H), 3.29 (m IH), 3.54 , 111), 7.58 (d,
211), 7.77 (d, 2H), 8.0%
3-(4- Chl orophenyl ) -N-cy
, 5-di hydro-1 H pyrazolg- | -carboxi m danm de Le A 36 625-Foreign Countries
-100 C1 0.1 g (0.245 nunol) of phenyl

3- (4-chl orophenyl ) - N-cyano- 4- (2- oxopyrrolidin-I-yl)-4,5-dihydro-

| H pyr azol e-A sdutiomef bhingde.2&mmed) of 1 §&2-Hugrophsgylhbidjhydio- 1 H-pyrazol-4-yl]pyrrolidin-
2-(3-thienyl,)eth ine e . di I . of h | ,and t
reflux over n%)'%nﬁt @%ﬁjgr @@ol‘fnzé oxf(;ﬁ(l)crﬂo ﬁr?pﬂgrngtlﬁr %fde(?ﬁg g:’gr%g gﬁ\%ﬁﬁnﬁ@ 8f
wat er i s addedsctyanathethyifantend) mndi the unietoraMvestaredoat RTefop1® du CAfted T qoptentrhtiche s

as a solid. The .pr t is filtared off with suctjon and washed repeatedly

with di et5hy|P’%FPF?8?‘? %%E@i(ﬁ}&'&ﬁde‘iﬁshrﬂgﬁﬁwmawe&% Vi @’83%@%'@11%38 £v)
the produtoo - oV divesupaR (44) of tReory) 2 dbhrétur, M5 (ESI pos): miz = 441
H+ 10 ' HNVR (300 MHz, DVBD-ds): 8 = 1.77 (m 11-1), 1.89 (m 1H), 2.23

2H), 2.7 | Hy, 3 11 2H), 3.27 | H), 3.63 2H), 4.22
(2$ 204 (J%Lﬁnafﬁ?}h;ﬂdd?:gﬁ#‘rﬁs(ﬂén%,H)7.34 (dd,(ml H),H)7.58 (m 21 (m

MS (ESIpos): m/z = 395 (M+H)"*

"H-NMR (300 MHz, CDCL): § = 1.78-2.08 (m, 2H), 2.34 (., 2H), 2.83-2.95 (m, 3H), 3.28 (ddd,
10 1H), 3.60 (m, 2H), 3.91-4.06 (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-yl)-N-(2-phenylethyl)-4,5-dihydro-1H-pyrazole- I -

C carboxamide
N # O
o) /N (
= N
N H o\ < >
15 'F

Separation of the enantiomers of Example 122 according to method 12 gives the title compound as
enantiomer A (99.6% ee).

HPLC (method 12): Ry =6.51 min.



(d, 2H), 7.76 (d, 2H), 8.06 (t, 1 H). Exanple 153 C

3- (4- Chl or oflketn 96 $25M\Farsigm Govntrfied- oxopyrrolidin-1-yl)-N

[ 2-(3-thienyl)ethyl]-4,5-di hydro-1 H 15 pyrazol e-1-carboxi m dam de C
Separation of the enantioners of Exanple 2 by method 18 gives the title
conpound as enantionmer 2 (>98.9%ee). HPLCC (nethod 18): R, = 10.87 mn.
(second fraction) Le A 36 625-Foreign Countries -101 Exanple 154 3-(4-C

hl or opheny! )Ezample241_ (2- oxopyrrolidin- | -y!)-N--(3 -phenyl

propyl)-4,5-di hydro-1 H pyrazol e-1-carboximdamde CI 5 0.1 g (0.245 nmol)
of phenyl 3-{4- < g D(g\z?ggh_ i &labahr Ly Aazoredi.hydr o-

| H pyrazol e-%@cgﬁﬁ@%ﬁ%g%%xmmgﬁg%g g . ggxént’!rir)ghg—g?l yhmyllﬁ et

3- phenyl pr oparboxamifl¢ ne are dissolved in 3 m of ethanol and heated at
reflux overnight. After cooling to roomtenperature, the sane vol une of
water is added to the reagti on m xture, whereupon the product crystallizes
as a solid. The product/islfiltered off with suction and washed repeatedly
with diethyl ether. Dryixng ypde 10 higgh vacuum gi ves 0.094 g (85% of

t heory) of the product. ] etNhod /£3): R = 2.59 min. M5 (ESI pos): mz
= 449 (M+H)+ ' H- NMR (300 2H), 2.02 (t, 2H), 2.36
(m 2H), 2.74 (t, 2H), N3 3.59 (m 2H), 4.16 (dd,
IH), 4.40 (dd, 1H), 6.1 , 6.307(t 2 (m 15 5H), 7.41 (d,
2H), 7.64 (d, 2H). Exanp
3- (4- Chl or ophenyl ) - N- cygt~4sA 2- oxopyrrol i di n-|

-yl ) -N-(2-phenyl et hyl )F4, 5-di hydro-1 H-pyrazol e- |-carboximdanide C Le A
36 625-Foreign Countries -102 0.1 g (0.245 mml) of phenyl

i oy azh o ErER O oo e B0 13 eoipaibhou T2 BV fiesomenuavione

are di ssol veghahtiomer B (99.5% ee).

HPLC (method 12): R, = 12.30 min.

Exampile 125

3~-(4-Flucrophenyl)-N-hexyl-4-(2-oxopyrrolidin-1-yI)-4,5-dihydro-1 H-pyrazole-1-carboxamide

10 F CH,
A solution of 50 mg (0.20 mmol} of 1-[3-(4-fluorophenyl)-4,5-dihydro-1 H-pyrazol-4-yljpyrrolidin-
2-one (Example XHI) in 2 m! 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

15 31 mg (39% of theory) of the product.

HPLC (method 3): Ry =2.55 min

MS (ESIpos): m/z = 375 (M+H)"



3 m of ethanol and heated at reflux overnight.

t enper at ur e LetA3$ @aFereipnlanaeieof wat er
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After cooling to room
is added to the reaction m xture,

wher eupon the product crystallizes as a solid. 5 The product is filtered off

hi gh
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8 = 1.76

- carboxi md ’gg' . mol ) of
phenyl - 3- (4%?&%&9@ ; Rl{ié%al#guﬁ - OX l%bar m |°§9“%-y3/t?g’-‘é??%&2 I'hydr o-
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et hanol and|heated|at reflux overnight. After codlin 0 rqom tenpenature,
the solventjis renpved under reduced presjsure and (gtho é)rocht is puriffied by
20 preparative HPLL. This gives 0.103 g ({85% of tlheory) of jthe produét.
LC-Ms (nethed 14): | R 2.7 mn. M5 (ESI pos): mjz = 495 (N+H)+ Le A[36
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3- (4- Chi or ogkenyd d25NFoesige @methyl butyj)-4-(2-oxopyrrolidin-1-yl)-4,5-dih
ydro-1 H pyrazole- | -carboximdamde CI 0.1 g (0.245 nmol) of phenyl

3-(4-chl orophenyl ) -N-cyano- 4- (2-oxopyrrolidin-1-yl)-4,5-dihydro-
| H pyrazol e-| - car boxi m doate and 0. 042 g‘@%.‘49 mol ) of

3-nmethyl butan-l-amine are dissolved in 10 3 n of_ ethapol and heated at
refl ex over nEgmple ptragtureool i ng to room t g¥ighdr at uff Imifle soMasst is jrenoved
under reduced pressure and the product is{purifi c{wg ﬁgeparative HPUC. This
gives 0.087 g (88% of theory) of the progduct. M’(’ thgd 14): Rt |= 2.38
mn. CM (ESI_pos)]:. mz = 401 (MtH+ 15 1 H-NI\/R(300 MHz, |[DMSO-d6): 16 =
0.92 (d, 6H), 1.48|( H, .61 (m | H{ 1.77 (m I H, 24.89 (m I H,
2.22 (m 2H), 276( " : S 337(m 2H), 4.19 (m 2H), 6.01
(dd, IH, 7. %11 2d.4) yA Exan 158
1-3-(4-Chl ori enyl) nsz’/ éit?(%dro-?hﬂpyrazcl-&yl)
pyrrolidin-2-one L¢ trles -104 Cl 0.1]|g (0.379 rnol) of
1-[ 3- (4-chl grophenyP} -4, 5-di hydro- | Hpyragol -4-ylj pyrrolidijESoene, [0.064 ¢
(0.379 mmol )| of 4-¢3-thienyl)butanoic acid, 5 ng {(0.038 nmgl ) of
di net hyl am qopyridine, 0.145 g (0.758 mpl ) of .
(3-di net hyl am nopr ¢pyl ) - N- et hyl car bodi i m de hydrogchl ori de, (Wd'g]g 5 (0. 379
mol ) of 1-hydroxy4lH benzotriazole hydrate and 0. 16 m (1.{138 mmol ) |of
triethylamne arejst ed 1n 2 nm of anhlydrous tletrahydrofjuran overni ght.
The salts a|Je filtereg & t_z:e solvent ip then yenoved under reducéd
pressure and_ t he r;esi U that{remains is purified b%légreparative HPLC. This
e_ves 0.1 g {¥5% o oth c>4 /‘LC-I\/B hod 14$5 R = 4.50
¥n. 10 MS|{(ESI po {z = 416 ( +'H—NNR(300M-|Z DNSO- d6): 8 |= 1.91
(m 3H) 2.18 (m 2&¥, 2. 66 (m 711), 3.96 (m 21f), 5.94 |EHsipod H), |6.99
(dd, | _ﬂ 17 (dqg, | H, 7.46 (dd, | Hj} 7.56 (d, 2H, 7.63(d 2H)|.
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Example 138

N-Cyano-3-(4-fluorophenyl)-4-(2-oxopyrrolidin-1-y})-N-(2-pyridin-2-ylethyl)-4,5-
dihydropyrazole-1-carboxamidine



pyrazol -4-yl ] pi peridin-2-one (preparation anal ogously to Exanple XH) are
added in 4 pgerA BO6XS-Eddeign Cambritsi on of 140 ng (0.86 mmol ) of
carbonyl diimdazole in | m of anhydrous THF, and the 5 m xture is stirred
at this tenperature for 45 mnutes. The resulting precipitate is filtered
off, washed with nmethyl tert-butyl et her %And dried under reduced pressure.
Yield: 138 (52% of theory) of a solid Concentration of the nother l|iquid
and chr omat figp of shesmpntioperail Examplp 194 asaerding temeathedh hgives targtitie)compeyndas o
further 114 gm . ;@/%fggjb/pge?_ry) of product. 10 LC-MS (nethod 13): R = 1.80
mn. M5 (ESI pos): z =372 (MtH)+ C'"H NWR (300 Mz, DVMSD-d6): 6 = 1.5 (m
211), 1.7 (m 2H), 2.25 (t, 214), 2.82 (m | H, 3.3 (m 1H, 4.13 (dd,
1H), 4.32 (ddPLC hethod 198 Re 721 9 Hmin. (sedon@ifyaction}), 7.59 (m 2H), 7.75 (m 2H),
7.87 (m t H, 852 (m | H 15 Exanple 162 3-(4-Chl orophenyl)-4-(2-
oxopi peri di e iy (2- phenyl et hyl) - 4, 5-di hydro-1 H-pyrazole-I| -
car boxam de 6 625-Foreign Countries -107 At roomtenperature, 13 ng
(0.11 mmol ) of phenethylam ne are added to a solution of 40 ng (0.11 mmol)
of the cohpoMiGyafiv-M-fvcaepheny 6L-oxopPrdidin-1 -pi)- ViRipyeidid-3tighy-45ure is stirred
at RT over n%g%t Thq ?jxrtturei‘iﬁs partitioned between in each case 50 ml of
et hyl acet at YRRt afe 8087 um chl ori de sol ution conprising | m of I M
acetic acid, and the organic phase is washed again 5 with saturated sodi um
chl oride solution, dried over gedj um sul te and concentrated under
reduced pressure. Yield: 46 h (cak LC-M5 (nethod 13): Rt 2.52
mn. M (ESI pos): mz = 425 ¥ NVR (300 MHz, DMVSO- d6). 8 1.5
(m 2H, 1.7 (m 2H), 2.25 (t 1H, 227 (m 2H, 3.1 (m

, 3.34 (m 2H), 3.35 (dd, 6.43 1H, 7.25 (m 5H),
%59 (m 2H), 7.52 (m 2H),

Separation of the enantiomers of Example 117 according to method 20 gives the title compound as

enantiomer 2 (100% ee),
10 HPLC (method 20): R, = 21.23 min. (second fraction)

Example 140

3-{(4-Chlorophenyl)-N-[2-(2-chlorophenyl)ethyl]-N-cyano-4-(2-oxopyrrolidin-1-yl)-4,5-dihydro-
C 1H-pyrazole-1-carboximidamide

od
N —CN
N </
~. /7
N N
H

Cl cl

15 0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano4-(2-oxopyrrolidin-1-yl)-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



3- (4- Chl orophenyl )-N -cyano- N- (2- cycl obutyl et hyl ) - 4- (2- oxopyrrolidin-|I
-yl)-4,5-di Mwmdzsfﬁo_%é‘@hﬁgl e-l-carboximdamde C NO0.28 m (2.02 mol)
of triethylamne 1s added to a solution of 274 ng (0.67 nmol) of phenyl
3-(4-

chl or ophenyl ) - N- cyano- 4- ( 2- oxopyrrol i din= gz'yl) 4, 5-di hydro | H pyrazol e-| -car

boxi m doate and 100 ng (1.01 nmmol) of 2-cycl obutyl et hé amne in 3 nl of
DMF, and t heelid. XThe m@dp@t ig fijtered @ffavityictigroandowasherl fgpeatidly with dicthyhether. Drideg

concentr at egmggggggvg&g}ﬁ sg‘rogfgrfé%%f%oﬁ)ag@gaﬁ)\%#r at _ed sodi um chloride

sol ution ar e mxt h di chl oronet hane. The
organi c phase 1is dried over nmagnesium sul phate, filtered and concentrated
under reducd&-MSéwethod!3)The Jewirdue is purified by preparative HPLC. This
gi ves 79 ng (28% of theory) of the product. LC-MS (nethod 14): R = 2.43

m n. MrH) +, Le A 36 625-Foreign Countries -108 0
C MB (ESI né*g%gw?i?g?’ m’gtaﬁt(’ﬁ}?’%ﬁ)%HKPNR (300 MHz, DMB04): % = 1.55-1.98 (in,
91-1),1.98-2,1 (m 2H), 2.12-2.38 (m 3H), 2.75 (dt, IH, 3.25-3.4 (m 2H),
4.15-4.28 (MIPWG@ l@H(f-,dWS@lﬂ)r 3% 158 (g 1HE )89 (6, Y1), @21 (HDH), Z.79(rh,11H),13192

Eampl 08  dods PHhOE (B MihP S e AR N oo KR T i 25027 9314

N - CN 164E(d,mﬁ,m(d,gmgg,g@ézl}ggm 165N CN . N 1 +,

Example 141

C; 3-(4-Chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-N-[2-(2-thienyl)ethyl]-4,5-dihydro-1H-
10 pyrazole-1-carboximidamide

Cl

0.1 g (0.245 mmot) 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
C- in 3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the same
15  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)"

20 'H-NMR (300 MHz, DMSO-dg): & = 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 (¢, 1H).



4652. 5414 166N N—CN H cI , CH, 4692.4514 167N N-CN f . |J N-~ CA4 4532. 4815
Boreyd Tobntries gn Countries -149 C C Exanple 169 170 171 172
173 174 175 Structure LC—I\/B met hod 4532. 3214 4632. 715 4492. 5913 4802. 4313

-93.

Example 142

3-(4-Chlorophenyl)-NV-cyano-4-(2-oxopyrrolidin-1-yl)}-N-[2-(2-thienyl)ethyl]4,5-dihydro-1H-
pyrazole-1-carboximidamide

O
N2 prcn
H N\
Ct
C 5  Separation of the enantiomers of Example 141 acccording to method 18 gives the title compound

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-yl)-4,5-dihydro-1H-
10  pyrazole-1-carboximidamide

Ct

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yi}-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.055 g (0.49 mmol} of I-cyclohexylmethanamine are
dissolved in 3 ml of ethanol and heated at reflux overnight. After cooling to room temperature, the

15  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)"



5032. 6913 4532.513 5372.4213 Le A 36 625-Foreign Countries Exanple 176 177
178 C 179 IR0 3€62ABHordig?Coiintriegt ure -110 HL CH3 LC- M5 net hod 4812. 1713
4802. 4413 4512. 1513 4632. 313 4561. 9713 4421. 8413 4652.314 Le A 36

625- Foreign Countries - 111 Exanple 183 %t4ructure mi Rt LC M5 net hod

'H-NMR (300 MHz, DMSO-d;): 5 = 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).

Example 144

5 3-{4—Chlorophenyl)-N-cyano-4-(2-oxobyrrolidin—1—yl)—N-[3- {1H-pyrazol-1-yl)propyl}-4,5-dihydro-
1 H-pyrazole- 1-carboximidamide

CNKO —CN
c SN
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 0.062 g (0.49 mmol) of 3-(1H-pyrazol-1-yl)propan-1-amine are

10  dissolved in 3 mi 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 diethy! ether. Drying under high
vacuum gives 0.071 g (66% of theory) of the product.

LC-MS (method 13): R, =2.01 min.
15 MS (ESI pos): m/z = 439 (M+H)"

'H-NMR (300 MHz, DMSO-dg): 5 = 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 (1, 1H), 7.44 (4, 1H), 7.58 (d, 2H), 7.75 (4,
1H), 7.80 (d, 2H), 7.9 (t, 1H).

Example 145

20  N,3-Bis(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)}-4,5-dihydro-1H-pyrazole-1-
carboximidamide



[ MiH] +[ mi n] 4692. 4313 4152. 0613 4112. 1813 4172.2913 4312. 014 4512. 4613
4642. 513 184 .¢l836 625-Hh€igh Countred 188 189 0 C Le A 36 625-Foreign Countries
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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-

Cl

1H-pyrazole-1-carboximidoate and 0.062 g (0.49 mmol) of 4-chloroaniline are dissolved in 3 ml 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-dq): § = 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-y1)-4,5-dihydro-1H-pyrazole-1-

carboximidamide
od
N N—CN
—
—~ 7
N N
HO

0.1 g (0.245 mmol) of phenyl 3-(4-chloropheny})-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-
1H-pyrazole-1-carboximidoate and 0.048 g (0.49 mmol) of cyciohexylamine are dissolved in 3 ml

Ci

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



5172. 713 4632. 6313 4421. 6713 4072. 0914 4412. 4113 4592. 4213 Le A 36
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is filtered off with suction and washed repeatedly with diethy] 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)"

5 'HNMR (300 MHz, DMSO-dg): 8 = 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).

Example 147

C N-{3-[(4~tert-Butylcyclohexyloxylpropyl} - 3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yl)-
10 4,5-dihydro-1H-pyrazole-1-carboximidamide

G
5
A TGO

0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl}-N-cyano-4-(2-oxopyrrolidin-1-yl)}-4,5-dihydro-

C 1H-pyrazole-1-carboximidoate and 0.261 g (1.22 mmol) of 3-[(4-tert-butylcyciohexyl)oxy]propan-
1-amine are dissolved in 3 ml of ethanol and heated at reflux overnight. After cooling to room

15  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-dg): § = 0.80 (s, 9H), 1.00 (m, 4H), 1.75 (m, 6H), 1.88 (m, 2H), 1.98
20 (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 (1. 1H).
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Example 148
Isopropyl N-[(E)-[3-(4-chlorophenyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-pyrazol-1-

yl](cyanoimino)methyl]beta-alaninate

3
Cl 0_<

5 0.1 g (0.245 mmol) of phenyl 3-(4-chlorophenyl)-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.

10 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
C (d, 2H), 7.75 (4, 2H), 7.92 (t, 1H).

15 Example 149

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

carboximidamide
re
N 4{/«1——0:«
T /N
N N
H_\_\_
Cl CH
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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 0.042 g (0.49 mmol) of n-pentylamine are dissolved in 3 ml of
ethano! 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%

5  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-dq): & = 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
c_ | 10 (d,2H), 7.77 (4, 2H), 7.95 (¢, 1H).

Example 150

3-(4-Chlorophenyl)-¥-cyano-N-cycloheptyl-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro- 1 H-pyrazole-1-

carboximidamide
re
N N—CN
N—(/
7
N NH

C ) O

15 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 diethy! ether. Drying under high vacuum

20  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)"
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'H.NMR (300 MHz, DMSO-dg): 5 = 1.51-1.66 (m, 11H), 1.89 (m, 3H), 2.26 (m, 2H), 2.77 (m,
1H), 3.25 (m, 1H), 4.67 (m, 1H), 4.20 (m, 2H), 6.01 (dd, 1H), 7.49 (d, 1H), 7.56 (d, 2H), 7.79 (4,
2H).

Example 151

5 3-(4—Chlor6pheny1)-N-cyano-N— [2-(ethylthio)ethyl]-4-(2-oxopyrrolidin-1-yI}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 0.069 g (0.49 mmol) of 2-(ethylmercapto)ethylamine

10 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 preduct 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.
C 15  MS (ESI pos): m/z =419 (M+H)"

'H.NMR (300 MHz, DMSO-dg): 5 = 1.20 (t, 3H), 1.75 (m, 1H), 1.91 (m, 1H), 2.22 (m, 2H), 2.56
(q, 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

20 3-(4-Chlorophenyl)-V-cyano-4-(2-oxopyrolidin-1-yl)-N-[2-(3-thieny})ethyl]-4,5-dihydro-1H-
pyrazole-1-carboximidamide
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or

0.1 g (0.245 mmo!) 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-(3-thienyl)ethanamine are dissolved

Cl

in 3 mi of ethanol and heated at reflux overnight. After cooling to room temperature, the same
5  volume of water is added to the reaction mixture, whereupon the product crystallizes as a solid.
o 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)"

10 "H-NMR (300 MHz, DMSO-dg): & = 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)-¥-cyano-4-(2-oxopyrrolidin-1-y1)-N-[2-(3-thienyl)ethyl]-4,5-dihydro-1H-

C 15 pyrazole-1-carboximidamide
Cf
N

# _{/Q—CN
N
H o

Separation of the enantiomers of Example 152 by method 18 gives the title compound as

Cl

enantiomer 2 (>98.9% ee).

HPLC (method 18): R, = 10.87 min. (second fraction}
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Example 154 |

3-(4-Chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)}-N-(3-phenyipropyl)-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-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, CDCLy): 5 = 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, 1D, 7.22 (m,
5H), 7.41 (d, 2H), 7.64 (d, 2H).

Example 155

3-(4-Chlorophenyl)-N'-cyano-4-(2-oxopyrrolidin-1-yl}-N-(2-phenylethyl)-4,5-dihydro- 1H-pyrazole-

1-carboximidamide
od
N N—CN
N—{
~ /
Ny

Cl
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0.1 g (0.245 mmol} of phenyl 3-(4-chlorophenyl)-N—cyano—Al-(Z-oxopyrrolidin—l-y])—4,5—dihydro-
1H-pyrazole-1-carboximidoate and 0.059 g (0.49 mmo{) 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)"

'H-NMR (300 MHz, DMSO-dg): § = 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, 5H), 7.58 (m, 2H), 7.76
(d, 2H), 8.03 (t, 1H).

Example 156

3-(4-Chlorophenyl)—N—cyano-4-(2-oxopyrrolidin-l-yl)-N-{[3—(triﬂuoromethyl)cyclohexyl]methyl}-
4 5-dihydro-1H-pyrazole-1-carboximidamide

od
N N—CN
N—</
o~
N

N
H 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 0.053 g (0.29 mmol) of 1-[3«{trifluoromethyl)cyclohexyl]-
methanamine are dissolved in 3 ml of ethanol and heated at reflux ovemnight. 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)"

0
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TH.NMR (300 MHz, DMSO-dq): & = 0.90 (m, 2H), 1.23 (m, 2H), 1.49 (m, 1H), 177 (m, 6H), 2.25
(m, 3H), 2.76 (m, 1H), 3.27 (m, 3H), 4.20 (m, 2H), 6.02 (dd, 1K), 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 -yl)-4,5-dihydro-1H-

pyrazole-1-carboximidamide
g
N Aésl—-CN
~ /N CH,
S
H

CH,

Ci

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 .042 g (0.49 mmol) of 3-methylbutan-1-amine are dissolved in
3 m! of ethano! and heated at reflux overmight. 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): miz = 401 (M+H)"

'H-NMR (300 MHz, DMSO-de): 5 = 0.92 (d, 6H), 1.48 (m, 2H), 1.61 (m, 1H), 1.77 (m, 1H), 1.89
(m, 1K), 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 (t, 1H).

Example 158

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



MO

229N-CN V-

N-CN

NLCH3 C o 4692.8514 N 228N-CN NN M-(D4CA C CF9 0 3992.214 N

10

15

20

V H C 04812.3814 N NNCN 230NN-- N-&CF3 Cl C 4452.3815 N
A 36 625-Foreign Countries

-104 -

72
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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 mmot) of 4-(3-thieny!)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 I-hydroxy-1H-benzotriazole hydrate and 0.16 mi (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.

LC-MS (method 14}; R, = 2.50 min.
MS (ESI pos): m/z = 416 (M+H)"

'H-NMR (300 MHz, DMSO-dg): § = 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-1 H-pyrazol-4-yl}pyrrolidin-2-one

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-cyclohexylbutyric acid, 5 mg (0.038 mmol) of dimethylaminopyridine,
0.145 g (0.758 mmol) of N-(3-dimethylaminopropyl)-V-ethylcarbodiimide hydrochloride, 0.05 g
(0.379 mmol) of 1-hydroxy-iH-benzotriazole hydrate and 0.16 mt (1.138 mmot) of triethylamine
are stirred in 2 ml of anhydrous tetrahydrofuran overnight. The salts are filtered off, the solvent is
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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)"

5 'H-NMR (300 MHz, DMSO-dg): § = 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 (ad, 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-
o I H-pyrazole-1-carboximidamide

Cfo
N —CN
N— cl
~.
N

N
H

10 F,C

50 mg (0.113 mmol) of phenyl-3-(4-trifiluoromethylphenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-
dihydro-1H-pyrazole-1-carboximidoate and 35 mg (0.227 mmotl) of 2-(3-chlorophenyl)ethanamine
are dissolved in 2 ml of DMF and heated at 100°C overnight. The product is purified by RP-
C HPLC. This gives 44 mg (77% of theory) of the product.

15 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-1 H-pyrazol-4-yl]piperidin-2-one
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At 0-5°C, over a period of 30 min, 200 mg (0.72 mmotl) of 1-[3-(4-chloropheny})-4,5-dihydro-1H-

pyrazol-4-yl]piperidin-2-one (preparation analogously to Example XIf) are added in 4 portions to a

solution of 140 mg (0.86 mmol)} of carbonyldiimidazole in 1 ml of anhydrous THF, and the
5  mixture is stirred at this temperature for 45 minutes. The resulting precipitate is filtered off,
o 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.

10 LC-MS (method 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,
c IH), 8.52 (m, lH)

15 Example 162

3-(4-Chlorophenyl)-4-(2-oxopiperidin-1-yl)-N~(2-phenylethyl)-4,5-dihydro-1H-pyrazole-1-

carboxamide

N N
H
Cl ()
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At room temperature, 13 mg (0.11 mmol) of phenethylamine are added to a solution of 40 mg
(0.11 mmo!) 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 ethy! acetate and saturated
sodium chioride solution comprising 1 ml of 1M acetic acid, and the organic phase is washed again
S  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)"

o 10 "H-NMR (300 MHz, DMSO-dg): § = 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

Example 163

3-(4-Chlorophenyl)-N*-cyano-N-(2-cyclobutylethyl)-4-(2-oxopyrrolidin- 1 -yl)-4,5-dihydro-1H-

15  pyrazole-1-carboximidamide
0
ot
}\l—CN
— /N (
C N N
S
Cl

0.28 mi (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-yI}-4,5-dihydro-1 H-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
20  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.

25  MS (ESI pos): m/z = 413 (M+H)",
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MS (ESI neg): m/z=41] (M-H)

TH-NMR (300 MHz, DMSO-dg): & = 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 (4, 2H), 7.79 (d, 2H), 7.9 (t, 1H).

The compounds of Examples 164 to 404 are prepared analogously to the Examples described.

Example Structure m/z R, EC-MS method
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Example Structure m/z R, LC-MS method
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Example Structure m/z R, LC-MS method
[M+H]" | [min]
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Example Structure m/z R, LC-MS method
[M+H]" | [min]
Cfo . 469 243 13
N — o
183 —r
“"-..-Nf
o
Cfo 415 2.06 13
N
N—CN
184 ey IN_<
N H 0
© °'
CYO 411 2.18 13
N
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cl v
o d N7 | 229 i3
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N
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[oaass
: O




Exanpl eStructurem zRr LC- M5 net hod (MrH +[m n] ~0 3712.1813 N 253-</NCN ~ N
NH Cl 04392.1264 36 82APerélzt Novaitries v 4352. 3514 N NNCN 255 t4N N C -t~-CH
3 0 4352.5813 N 2564N-CNry HCH3 C
-112-
Example Structure m/z R, LC-MS method
[M+H]* [min]
Cfo 469 2.42 13
190 e
P el
: 0
F
Cf" 517 27 13
N N—CN
191 ¢
[:r\,O
Gl
CF,
o (_\f" 463 2.63 13
192 -
Nl
) ’\/\O
040 442 1.67 13
N e |
193 /@pu_é* CN
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Cfo 407 2.09 14
. N
194 N—CN
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c
Cfo 441 2.41 13
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Example Structure m/z R, L.C-MS method
[M+H]" | [min]

Cf" 437 2.22 13
N

N—CN

197 4 £h,

437 2.13 14

Cr
-CN  O—CH,
198 /Ef"\—{l j
v

(YO 421 2.22 14
N

199 b iy !N_</
N N
H

. Re

Cfo 455 2.47 14
N .

200 pooN

455 2.46 13
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201 C‘i ,N_é“'c"
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N

202 N—CN

Cl
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Example Structure m/z R, LC-MS method
[M+H]" | [min]
Oéc‘ 451 232 13
N
CN
" o
' N
cl
cF as1 | 233 13
205 < ,~—<’
Cf 503 248 14
M—CN
206 N CF,
N H—\_O
Cl
Cf 456 2.12 13
N—
207 4
Cf 417 2.17 14
N—CN
208 _ ;c—(’
L
¢ L
CH,
Cf 457 23 13
209 :'/@I\ e
Cf 471 2.66 13
N—CN
210 D/@J:N‘
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Example Structure m/z R, LC-MS method
[M+H]" | [min]

Cf" : 479 2.67 13
N .
211 - —é'_ "

Cfo 481 2.3 13
N,

N—CN
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Cl
0\
CH
o S 451 | 244 13

N —

213 —l

Cl
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N

214 el
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N
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C
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N
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H
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N
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Example Structure m/z R, LC-MS method
IM+H]* | [min]
O/D 481 2.65 13
218 N y JoN  CF,
=N N
o
Cfo 444 2.15 15
M
219 /@I\N_él—cu
=N W CH
H P
Cl -o>_'\—c|-|a
o Cfo 463 2.48 14
N —
220 /@I\N _é;l CN
"--..Nt H
Cfo 445 2.02 14
N N-CN
221 "¢N
cl :
o)
O “-CH,
Cfo 459 2.45 I5
N
N-CN
222 IQ)TNN—(' o
C o N g
(o0
H,C CH,
o 474 1.79 14
N .
223 *NN""'N N
cl ),-J
O
Cfo 446 2.06 15
N N-CN
SN ea
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Example Structure m/z R, LC-MS method
(M+H]* | [min]
o 456 1.69 14
N .
225 *NN"Q'N CN
N
H_\‘_\ 0
CFO 441 2.81 13
226 " NN—(P"CN
N~
H CH,
ct
C' 457 2.33 13
227 o
C'r _Jren
H_Q_O\_CH
cl
Cfo 469 2.85 14
228 " NN—‘(’N < CH.
~  »—cH
C,/@f: N ch,”
Cfo 399 2.2 14
N
N-CN
229 o
C N~
Cl
C,FO 481 2.38 14
N
N-CN
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Cfo 445 2.38 15
N N-CN
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N
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C O )XCH,
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EMple Structure m/z R, LC-MS method
[M+H]" | [min]
Cfo 493 2.23 14
N

232 b
C

7P 417 | 188 4
N .
233 \b{ﬂ—Q'N CN
N
H_>_0
Cl 0 \_CH3

C o 479 2.17 14

234 hgu—eN‘CN
@I o
Cl d \_©

o 487 2.53 14
N S -CN
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Cl o
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N
~CN
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Example Structure m/z R, LC-MS method
[M+H]" | [min]
Cfo _ 445 237 13
N N-CN
239 M_qﬂ
' H
Cl O
\_\—cn,
0 431 2.01 14
N N-
240 N“‘" CN
H )0
Cl O )CH,
H,C
C P 547 | 243 1
N NN_{N-CN
241
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Cfo 489 2.69 14
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N )
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o
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N
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NH
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Example Structure m/z R, LC-MS method
[M+H]" | [min]
Cfo 542 2.39 13
N
N-CN
246
R AR
\x .CHs
ct Nyo
"D
Cf-o 542 232 13
N N-CN
247 Nt
o A,
.
o
Q.
Cfo 441 2.94 16
N
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248 s
o
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N N-CN
250 /(DII\‘H“ NH
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D
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N
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N
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N
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Example Structure m/z R, LC-MS method
(M+H]" | [min]
Cfo 3 2.18 13
N
253 N-CN
. - _.(
NN NH
¢ A
Cfo 439 2.26 i4
N
N-CN
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N
,Cfr N
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N
N-CN
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H
cl CH,
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N
H
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N
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ﬁ%}
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F
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Example Structure m/z R, 'LC-MS method
[M+H}" | [min]
CVO 427 2.18 14
N .
. ks
Cfo 415 248 14
N
261 _@"CN
NH
cl T\eoH,
H;CCH,
Cfo 457 2.30 14
N
N-CN
262 —
H
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F
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N
N-CN
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H
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F
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N N-CN
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N
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265 [ 7
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N
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Example Structure m/z R, LC-MS metkod
[M+H]" | [min]
Cf’o 410 2.74 13
N o)
267 N oH
Cl
O’o 410 2776 13
N 0
o
Ct H,
C Cﬁ" 410 2.77 13
N 0
269 M
Cl
CH,
CFO 414 2.65 13
N 0
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F
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N 0
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]
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F
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Example | Structure m/z R, LC-MS method
[M+H]" | [min)
Cf'o . 463 293 13
N o)
274 /@}:"
cl cl
Cl
Cfo 402 2.58 13
N 0
275 M
c
C' Cfo 402 2.56 13
N o)
276 /@I;N
cl < 5
Cfo 386 2.28 13
N o
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o
cl _
C(O 402 3.10 13
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C ]
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N o
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r
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Example Structure m/z R, LC-MS method
[M+H]" | [mmin)
Cf‘o _ 407 2.38 13
N 0
281 /@I”\N _(_Q_CN
[w]
Cfo 346 2.39 13
N 0
o Q.,@E” <
C Cfo 424 2.88 13
N 0
283 /@/Q*
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CFO 455 2.65 13
N 0
284 N
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Cfo 430 2.60 14
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Example Structure m/z R, LC-MS method
[M+H]* | [min]
Cfo 430 2.69 13
N 0
Cl Ct
Cst 430 3.23 14
. 0
289 /O)T,{*
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C”O 390 2.18 13
" 0
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Cl Q
Cfo 417 2.70 13
N 0
291 W
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N 0
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N
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Example Structure m/z R, LC-MS method
{(M+H]" | [min]

Cfo. 408 1.63 14
N N-CN .
295 MH "
¢l b
Cfo 455 1.98 13
N

_ N-CN
296 D,Q‘&H
HO Q
QO

Cf’ 458 2.14 13
N -CN
297 /@I,;N{H
[ % _t
0 538 2.24 4

N-CN
298 1
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Cf‘o 437 2.07 4
N

301 F @,r,}‘-%_\_p




F C35032.284 NNCN 321N ! 1.1 F,C C N5372.294 NCN 322N CF F3C
~' Le A 36 bBRA @26 FgmisGdionttriees - 131 C C Exanpl eStructurem zR4ALC- M5 net hod

[ MEH] +[ mi n] 4992.184 N N-CN 323~ FaC "-' CF13 N4992.194 N-CN
-128.-
Example Structure m/z R, LC-MS method
[M+H]" | [min]
Cfo 453 2.16 | 4
N N-CN
302 Q};‘N-%
AT 5
Cl
Cf’o 433 2.14 4
N -CN
303 /@I,}Nﬁ
F Hs D
O 425 2.03 4
NCN
304 D/]:N\
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N ' _(’wcn
VN
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Cfo 488 2.07 14
N N-CN
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I
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Example Structure m/z R, LC-MS method
{M+H]" | [min]
C-fo 503 235 4
N N-CN
309 N Cl
cl
1
Cfo 503 2.36 4
N -CN
310 ‘ﬂ
cl _\_Q
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C Cf’o 499 2.23 4
N Y ‘ﬂ-CN
311 b
I?r O,
Cf"o 499 2.27 4
) ~§_CN O-CH,
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l
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Example | Structure m/z R, LC-MS method
[M+H]" | [min]
Cf’o. 507 2.18 ' 4
N N-CN
316 a®
Cl
)
F,HC
an 455 2.12 4
N

317 . Oﬁﬂ-ﬁ’b

Gr - 469 2.19 4
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X _ﬂ_w
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320 N
c F,C _\_Q'C'
o 503 228 4
S
321
F,C CIQ
(4]
Y 537 2.29 4

322 -ﬁ-m CF.
N 3
FCDI\ O




| -1 -1-0 C CN4992.214 335N-CN - F3C H3C 4452.3814 NQ 336N _ F C 3 Le
A 36 625- Forled A1A6 62P-RdréipeCountides Exanpl eSt ruct urem xR, LG M5 net hod
jMrH +[nin] O 4652.4514 CN O 3371 e ~ F3
' -131-
Example Structure m/z R, LC-MS method
[M+H]* | [min]
Cf’o 499 2.18 4
N N-CN
323 ch):,}‘-ﬁ
Fac . _\_Q-OCH:'
Cfo 499 2.19 4
N N-CN
324 /@/L}—ﬁ’ EO-CH,
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~
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326 /@g}ﬁl
F,C Q
O,«,O 475 2.14 4
N N-CN
C 327 /@Q_eu s
Fo sV
Cﬁo 476 1,78 4
N -CN
= | PRy
F.C
Cf'o 475 2.18 4
N N-CN
s atve
F30




C N5272.444 NNCN O 338l. Nf o~ (cH3 ~ C y3CCH3 ~4712.4413 339N N-CN q
~I F F C NARGR368%5-Fotéim Countries t CI (02 4 4762.394 341N | . NCH3 O
Q2 a 5942. 344 N 342N-CN

-132-
Example Structure m/z R, LC-MS method
[M+H]" | [min]
Cfo _ 507 213 | 4
N ) N-CN
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{
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Example Structure m/z R, LC-MS method
[M+H]" | [min)
Cp° 465 2.45 14
N _ﬁ .
337 D(Q o
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Cfo 527 2.44 4
N N-CN Ci
e
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o 0 471 2.44 13
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Example Structure m/z R, LC-MS method
[M+H]* | [min]
Oo 431 2.79 15
N —(0
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_ /@IN\N N )1
o
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cr H Cl
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N
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Example Structure m/z R, LC-MS method
{(M+H]" | [min]
Q
Cf_ 491 2.58 13
N N—CN
/4
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Example Structure m/z R LC-MS method
[M+H]" | [min]

Cfo _ 429 2.58 14
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Example Structure m/z R, LC-MS method
[M+H]" | [min]
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N CN
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Example Structure m/z R, LC-MS method
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Example Structure miz R, LC-MS method
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Example Structure m/z R, LC-MS method
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Exanipie Structure m/z R, LC-MS method
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Preparation process for Example 393

3-{4-Chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-yI}-N-(3,3,3-trifluoropropyl)-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-yi)}-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
5  precipitate is filtered off and washed repeatedly with diethyl ether. This gives 0.089 g (85% of
o | theory) of the product.

LC-MS (method 13); R, =2.30 min,
MS (ESlpos): m/z = 427 (M+H)"

'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
10 (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, 15).

Preparation process for Example 396

N-Butyl-3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-ditidro-1 H-pyrazole-1-
carboximidamide

N—CN
/
o~ S
N N
Hx\
Cl CH,

15

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 0.035 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
20  repeatedly with diethyl ether. This gives 0.072 g (76% of theory) of the product.
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LC-MS (method 13): R, = 2.44 min
MS (ESlIpos): m/z = 387 (M+H)"

'H-NMR (300 MHz, DMSO-dq): 5 = 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-dichjorphenyl)-2-fluoroethyl]-4-(2-oxopyrrolidin-1-yl)-4,5-
dihydro-1 H-pyrazole-1-carboximidamide

0

Cl

L
N-—(;
=~ 7
N N
H
F

Cl cl

Separation of the enantiomers of Example 354 according to method 17 gives the titie 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, Ry LC-MS method
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Example 416

3-(4-Chlorophenyl)-N-cyano-N-(5-cyanopentyl}-4-(2-oxopyrrolidin-1-yI}-4,5-dihydro-1H-
pyrazole-1-carboximidamide

Ci

Separation of the enantiomers of Example 394 according to method 21 gives the title compound as

enantiomer 1 (> 99.5% ee).

HPLC (method 21): R; = 6.37 min

Example 417

10

carboximidamide

N-Butyl-3-(4-chlorophenyl)-N-cyano-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro-1H-pyrazole- 1 -
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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

o 5  Example 418

3-(4-Chlorophenyl)-¥-cyano-4-(2-oxopyrrolidin-1-y1)-N-(3,3,3-trifluoropropyl)-4,5-dihydro-1 H-
pyrazole-1-carboximidamide

N—CN
N—
b 4
Cl
o Separation of the enantiomers of Example 393 according to method 22 gives the title compound as

10  enantiomer 1 (> 99% ce).
HPLC (method 22); R, = 5.14 min

Example 419

3-(4-Chlorophenyl)-N-cyano-N-(2-ethoxyethyl)-4-(2-oxopyrrolidin-1-yl1}-4,5-dihydro- 1 H-pyrazole-
1-carboximidamide
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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

o 5  Example 420

3-(4-Chlorophenyl)-N-cyano-N-(3-methoxybutyl)-4-(2-oxopyrrolidin-1-yl1)-4,5-dihydro-1H-

pyrazole-1-carboximidamide
g
N

# N—CN
o /N—</ CH3
N N

Cl

O Separation of the enantiomers of Example 410 according to method 22 gives the title compound as

10  enantiomer l/diastereomer ! (> 99.5% ee).
HPLC (method 22): R,=5.11 min

Example 421

3-(4-Chlorophenyl}-N-cyano-N-(3-methoxybutyl)-4-(2-oxopyrrolidin-1-y1)-4,5-dihydro- 1H-
pyrazole-1-carboximidamide
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Separation of the enantiomers of Example 410 according to method 22 gives the title compound as

enantiomer 1/diastereomer 2 (> 99.5% ee).

HPLC (method 22): R, = 6.64 min
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B) Assessnent of the phyS| ol ogical activity

The suitability of the compounds according to the invention for treating thromboembolic disorders
o - 5  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

10 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-

15 327). Additionally, the cell stably expresses the endogenous human PARI receptor and the
O endogenous purinergic receptor P2Y2. The resulting PARI test cell responds to stimulation of the
endogenous PAR1 or P2Y2 receptor with an intracellular release of calcium ions, which can be
quantified through resulting aequorin luminescence with a suitable luminometer (Milligan G,

Marshali F, Rees S, Trends in Pharmacological Sciences 1996, 17, 235-237).

20  For testing the substance specificity, its effect after activation of the endogenous PARI receptor is
compared to the effect after activation of the endogenous purinergic P2Y2 receptor which utilizes
the same intraceliular 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,
25 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%
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b) Platelet aggregation

To determine the platelet aggregation, blood of healthy volunteers of both sexes who had not
15  received any thrombocyte aggregation-influencing medication for the last ten days is used. The
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aggr egat i on “fEefeY %g?él 1 ﬁ%‘“’ﬂ%@f’ééfz{% ff‘ %ﬁﬂb‘bd of heal thy

vol unteers of both sexes who had not 15 recelved any thronbocyte

aggr egat i on-gopfthe Qpgleption Bttt f Miquéth &f| 86 tplit@lee-ibAY Plainfa Wfeetheubh®d Wah A
36 625-Foreign Countries -152 blood is drawn into nponovettes (Sarstedt,

Nt nbrecht, isaeasingyrnerpirtions shiest substange ahi7 e dagll min Asssseption s Ber iriggered byo,
(1 part of t FIESRN% %;,ﬁgt tanljl o he
citrated wh E{ng{' ggg tﬁgﬁgrgnrt%?eﬂoﬂlga d az(s 2500 P‘Bm a%%le re aTnH de{%mrjnéﬁﬁ%gﬁ
t he aggr egatusmg theagb:drmm methed aqgording ﬁﬁmt(B@mpGé-f : 18 @.1‘095 |Mlﬁ Fheidygaregation of

| ncubat ed W gy piafefl It 90 Plhib 165 dfhtgy 5. e %}ﬁj}m\f St fvm 7r§arx‘§r86mlo

m n. Aggregation Is rlgger
agoni st (SFLdg@‘dganonmndna@gslb»giawanmedﬁnehcudmmrm ned at 37C u5| ng the
turbidinmetric method accordi ng Born (Born, GV.R Cross M3., The

f I h | h
2ot eg P B s T i, e TR i PSR AR el

ec h donor. deveTia %)k dethx&mmedt hainutes iahertaddifion bf thetagortidién t}mqmsa:me afd absegdetof

ansm ssi On alr;%)sltalnrt:eu gnd t?ue u}ht])ltlonqg czﬁgj?atedo l}he concentration at which the aggregation is 50%

inhibited is calculated from the inhibition curves. The results are shown in Table B:

Table B:
79 5
102 14
O 119 200
230 12
417 5
418 8

15



curve in 9% is determned 5 mnutes after addition of the agonist in the
presence and 25 gn Leunkriesubst ance, and the inhibition is cal cul at ed.
The concentration at which the aggregation is 50% inhibited is calcul ated
fromthe inhibition curves. The results ag%shown in Table B Table B: C e
Jst~r™ ~ S 4140 795 10214 119200 23012 5 4188 15 Le A 36 625-Foreign
Countries 13c) St imul atd on, o atelets a SISIn F

(Fl uorescencd As<HiEpulptioy o fC%T’P%BW@% “1“581’%!?’1 W%@d %ff'é‘ieé%’gwﬁﬁﬁ
whol e bl ood i s olréiSever)yi @ veni puncture of voluntary donors and transferred
into 5 nmonovettes (Sarstedt, Numbrecht, Gernany) which contain, as

ant i coagul an]t sodi um, ¢ tlrt% e (1 part SOdI umcitrate 3.8% + 9 parts of whol e
bl ood). The ntrifuged at 900 rpm and at 4C for a period of
20 m nutes (Heraeus Instrunments, Germany; Megafuge 1. ORS). The

platel et-ri thrﬁdnaﬁzﬂﬁeilﬂodﬂafseébﬁlhéﬂ vRNMBhgiinand ofr \m&ft@y rddtlors Nin@ wanberréd into
Fal con tube. ACD buffer (44 nM sodiumcitrate, mMcitric acid, 74.1 nM-

gl ucose) J s oREketicy (Sersied). MNimbpehls Rermanys WWB‘P% %+ antiqeaglen, |sodip, citrate

corresponds (4 QaR séifitih bifated 8% o fakd 3RO bIEB: TH Bordvétes h&tcamah%ed B0 TRt ed
by ten mnutes of centrlfugatlon at 2500 rotations and 4C. The supernatant

is then carasflatpiC ofiA® numge,saﬁ%bmns mﬂpﬂﬂ@cﬁp'maar;eé’iqsﬂfé}%ﬂ@i@) dihe
initially cagaful DERRASTy rlnoR8 Sn el ff §fsoSFGHIRY ACH! Burft
sodi um chl oraI'F d(g lﬁl‘;ﬁw um h r%genp Jgteel %450\2@] so‘%}{utirln&' b
di hydr ogenpr(éé pMsmium citridep2h. %HM ormicdvlidy ﬁ#denM(yteoseMsahaydddnttoghq plabmdiThé 2
15 am no aacetic .acid, OlfV se nd then
wth veolp oyl o be AC e Bfbedal s 8 adner it BRI oFop T g HREEHE
eas ma. The sedindentad by Sed Minates op eaitdfilgatibh @t 2500 rotations and 4°C. The supernatant is then
carefully decanted and discarded. The precipitated platelets are initially carefully resuspended in
one millilitre of wash buffer (113 mM sodium chloride, 4 mM disodium hydrogenphosphate,
24 mM sodium dihydrogenphosphate, 4 mM potassium chloride, 0.2 mM ethylene glycol bis(2-
15  aminoethyl)}-N NN’ N -tetraacetic acid, 0.1% glucose) and then made up with wash buffer to a

LK) 68

volume which comresponds to that of the amount of plasma. The washing is then repeated. The
platelets are precipitated by another ten minutes of centrifugation at 2500 rotations and 4°C and
then carefully resuspended in one millilitre of incubation buffer (134 mM sodium chloride, 12 mM
sodium bicarbonate, 2.9 mM potassium chloride, 0.34 mM sodium dihydrogencarbonate, 5 mM

20  HEPES, 5 mM glucose, 2 mM calcium chloride and 2 mM magnesium chloride) and adjusted with
incubation buffer to a concentration of 300 000 platelets per pl.

o FACS staining and stimulation of the human platelets using human o-thrombin in the presence or
absence of a PAR-1 antagonist:

The platelet suspension is preincubated at 37°C with the substance to be tested or the
25  corresponding solvent for 10 minutes (Eppendorf, Germany; Thermomixer Comfort). Platelet
activation is triggered by addition of the agonist (0.5 pM or 1 pM «-thrombin; Kordia, the
Netherlands, 3281 NIH units/mg; or 30 pg/ml thrombin receptor activating peptide (FRAPG6);
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 pl is removed and transferred into one millilitre of
30 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



pl atel ets are precipitated by another ten m nutes of centrifugation at 2500
rotations anbe AQ6abHFortine Jommtief ul | y resuspended in one millilitre of

i ncubation buffer (134 nmM sodium chloride, 12 mM sodi um bi carbonate, 2.9 mM
pot assi um chl ori de, 0.34 mM sodi um di hyd:TE encar bonate, 5 mM 20 HEPES, 5 niM
glucose, 2 mMcal ciumchloride and 2 nMn g‘h‘esi um chl ori de) and adj usted
with incubat] onﬂﬁéjffer to. a concentratign of 3?0 Q00 pl.atel ets per,. pl. FACS
stai ni ng and! @ Aigugt isgrngerrediinto s, ien FACS teheef & of ths plateishidenghung aibedy aod

the presence; pf of iROR GBS Khte BelAMFig inBYd9 AR HhaDE up WG CRlIMaire to SHEIRANS 100 4t S
prei ncubat ed gto 37C vvithnthe gubstgance ?o be tggted orlﬁ{aﬁle E025 correspo#di ng

sol vent for Tigs mitibodiesolntiop iscthepadted todheniatslet spspensiominddaculised iorthe) dariyt AP fast
Fivat . . i Ll . |
2t hronbin; oA st e bffhe O s g fRlrkhect By Bidcorh difheraguior,

recept or &ctCelbWash®. pepti de (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 aliquot,.of 50 | i.s renmoved and transferred into an
o of HgRsseiRomBt e o tealrd amiopey Hroctpetine SRR B R Dk (RSN

| Mmunocyt omegrihustesheOBultek/Fdnce; 10at. NoX 06499 i€ @bddStor idiatifyaigethé Pplaudas. a0sing) tHehe
dark at 4C for 30 m nutes. The platelets are precipitated by ten m nutes of
centrif ugat i Brycearyiarpcopiugatsd 4 entibely  disgstadn againet ithe qhwreasr RAFoRRRtFIN hB-selectin
platelets arﬁmnﬁlﬁ&éb%ﬁﬁiﬁﬁﬁdwaﬁbe?@& Rb. 950)CRkd 6ﬁ6§s‘§l§]3_'to' detdrRffe R Lkl Aich RARS the

| mmunocyt onetry Systens, USA). One Le A 36 625-Foreign Countries - 154 0
100 Al al@ quplatelets. P-Selaetind(CD6EP) is losalized enthe a@Bnnies of restingl plasélets.Hebowever, after in-

platelet-identifying ant] . he activation state-detecting
tibody ar e"‘}r?ﬁcﬂ}é *m%”w '+1IH&5¥1 '@%ﬁs&ﬁﬂs}‘f‘%ﬁﬁgg" v%P%‘@%ﬁfb"ﬂ‘ P This anti body
lution is then added to the platel et suspension and i ncubated in the dark

at 4C for 2DAGE mebsaeemenf dnd eviddation ofthe FAGR dstarl une of the batch is increased
by addition of a further 400 pl of 5 Cell WAshTm A

fl uorescei n-isot hi pcyanat e- conj ugated ant . direct agai nst, hym

gl ycopr ot ei n" 19 ™ )meafq’?ﬁ?‘ﬂﬁllﬁgiﬁwn’@{}f‘gtcgﬁ&%wyn@ W ‘E"?e Y Stﬁ'@ﬁ@’f"n?%mﬁ‘sed
for identifyDr@inkéie IhatRi©mstry Sykteds,t USA, RRY @oaGtEd ahd plaiRll UgRigCthe Agdiiwardy
di rected against the human _glycoprotein P-selectin (lnmunotech Coul ter,
France; @&t . CRiuesty oppsion §.3; epigr Jyipkipsop Jmpmenamertryt Restegse UpApi She sxignteofof
the 10 pl at ehgdmbocile Felivitibh s GERRARA Vid thOpakidgd SMNChEE-Foshiive Hitdss EDa1-
resting platelets.” However, after in- vitro or in-vivo stinulation, it is
transl ocal i zBeFitive resplds)dneash spmplen@ 088 b Inpesitiveacmitherg senntadent and eval uati on
of the FACS data: The sanples are neasured in the instrunent FACSCal i bufrm

Fl ow Cyt onet g—;{% ﬁ%ﬁﬁigﬁgﬁt 4ckioNy Gk Ubstdd L‘%rb%%smﬂﬁbé{eﬁr@tﬁlé’ redtiloR Bt pideity

and eval uate ted using the software
activation, which is based on the activation by the agonist.

C 20 Exvivo assay
Platelet aggregation (guinea pig)

Awake or anaesthetized 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

25  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.



15 Cel | Quest Ver 5| on 3.3 (Becton Di cki nson | mmunocytonetry Systens, USA).
The extent @& PS5 - vat i on is determ ned via the percentage of
CD62P-positive platelets (CD41l- positive results). In each sanple, 10 000
CD41-positive results are counted. The infyshitory activity of the substances
to be tested is calculated by the reduction of platelet activation, which

is based on i I
aggr egat i on‘i ui ?‘E"té' l[%l%tl \‘/!va%eahgi(rﬁoggggsﬂﬁhetl rg'%pgw danPbl gsﬁaqst?lr)}%ﬁﬁjﬂl n
Hartl ey) ar eggregameta apd deteyminddrusingvtbe subitlinetric méthed sgeendingdn i (Bami, 16 ViRest

subst ances i I I t . -pk QS are
treated in a@n |§Ué?1?ﬁ:°a|éw$“a‘}fﬁﬁs?”@e@gff s%gr%g?égégb\e?é?t gsgs%%‘endi ng on
t he node of 25 application, blood of the deeply anaesthetized aninals is
obt ai ned by Foumeisurigg thé aggngaﬁmathe innreaeé ofthétl@hatmtsmiﬁbn (ahnglitwele efithe pggregatden of
time. The bl ood .i sferr tte Sarstedt, . Nanbrecht,

Ger ) Sahi DR 1830/ APEE ot AP Giot 3 AR B inbibgoy rop:of e
citrate soladiniddlerdd Bsthabdtsncein bhema)ed aiimaqzm hidulptdvia e redictbn Bf Agfaatidnhe
citrated whaole blood is centrlfuged at 2500 rpmand at 4C for 20 mn. Le A
36 625- For eitgsedopthrpeap st the sontraldhmalst j on is triggered by addition of a
thronmbin receptor agonist (SFLLRN, 50 g/m) in an aggregoneter and

det er m ned qgivmat_, turbidinetric method according to Born (Born, GV.R-,
Cross M J. ggregation of Blood Platelets; J. Physiol. 1963, 168,

178-195) at 37C For nmeasuri ng the aggregation, the increase of the lig
transm ssi onfhegaPpoundyRecoming feths dnyeriphican he SW‘WPWPHOE/Bm?@ISdEF'EWH%BM

m nutes rgft lad\dhér%% fonltARindGRA! plitclet teggregtttvnbtstr%dymactlt \hd YARL1 téeemr.e

m ni stere est substances Iin the treat ntmals is cal culated via
duct i on ofSuitgkje egimal specieshare exingh pigseande dm paficulae priontes dromparsralegushinMyi vo

model s in SO UARRACHDARGM 16 s RCkHERLT KhOAR RonBhIng, Clulgfp 200Y °

aggr egat i on 108 Sngpdi It B&280; RetitneCRARmidnoRY; éydtioMF, Bair¢va BLeDamidrea MR Nedelasn ar e

Vet suoka T o B e e, aRidRb Rt P PR Bieh e e PPl s SR Bo0s,
108 Suppl. 17, N-280; Derian CK, Dam ano BP, Addo MF, Darrow AL, D Andrea
MR, Nedelman M Zhang H C, Maryanoff BE, Andrade-Gordon P, J. Pharnacol .

Exp. Ther. 2003, 304, 855-861). 0 Le A 36 625-Foreign Countries




The substances of the invention can be converted into pharnaceuti cal

pr epar at i ondeiAn36 §25-Horgignfiguntyiesay: Tabl et: 5 Conposition: 100 ng of the
conpound of Exanple 1, 50 ng of | actose (nonohydrate), 50 ng of mmize
starch, 10 ng of pol yvinyl pyrrolidone (P¥P 25) (from BASF, Germany) and 2
ng of magnesium stearate. Tabl et weight 2 f'ng. D aneter 8 mm radius of
curvature 1§|nn . on: yre of .the conpound of Exanple
1, |l actose Ad sEXpmplary embodiments ol pharmacentigal ehgtH#  solution (mm of
the PVP in water. The granules are dried and then m xed with the rmagnesi um
st ear at e f ofTh&subistanced b the Mvarition ear k& wavepked itephatmacautizal Prepatatiomah tHedblldvting
press (see above for tablet format). Oal suspension: 15 Conposition: 1000
nmy of the c8fPound of Exanple 1, 1000 ng of ethanol (96%, 400 ng of

Rhodi gel (xanthan gum (from FMC, USA) and 99 g of water. A single dose of
100 ng of tm@prenpound according to the invention corresponds to 10 m of
oral suspension. 20 Production: The Rhodigel is suspended-in ethanol, and

t he conpound, of Exanple | is added to the suspension. The water is added
whi | e st Prr Gem :m xture is stirred for about 6 h until the Rhodigel has
finished swelling. Solution which can be adm nistered intravenously: 25
Conposi ti on:1od-gghf i &%éoﬁiar@mm{;ﬁqosa h%sona’eﬁaze gmtfmhﬁraté)b?o i@ B 4k s@fch,
Exanple 1, 15 g of polyethy|ene ycol 400 and 250 g of water for

i nj ecti ons. lfbﬂtsmﬁe@lwnylpmféldemﬂi?{aﬂé) @roneRAT, [Germany fang; 2gag,pf reagnesyiesteaszte.ni t h
pol yet hyl ene gl ycol 400 by stirring in the 5 water. The solution is
sterilized byl bdigRbiohe (Dbt AREHAs B AR 17, di spensed under aseptic
conditions into heat-sterilized infusion bottles. The latter are closed with

fusi on stoppers and
Production:

10 The mixture of the compound of Example 1, lactose and starch is granulated with a 5% strength
solution (m/m) of the PVP in water. The granules are dried and then mixed with the magnesium
stearate for 5 min. This mixture is compressed in a conventional tablet press (sec above for tablet

format).

Oral suspension:
15  Composition:

1000 mg of the éompound of Example 1, 1000 mg of ethanol (96%), 400 mg of Rhodigel (xanthan
gum} (from FMC, USA) and 99 g of water.

A single dose of 100 mg of the compound according to the invention corresponds to 10 mi of oral

suspension.
20  Production:

The Rhodige! is suspended in ethanol, and the compound of Example 1 is added to the suspension.
The water is added while stirring. The mixture is stirred for about 6 h until the Rhodigel has
finished swelling.

Solution which can be administered intravenously:

25  Composition;



crinped caps. 0 C Le A 36 625-Foreign Countries -158 Patent C ains 1.
Conmpound of Ielre3d ep5AtoréigiCdudntiids )r N o rNR2 in which 5 E represents

nmet hyl ene, NI -1, an oxygen atomor a sul phur atom mrepresents 0, 1, 2 or
3, nrepresents 1, 2 or 3, R represents haI ogen, hydroxyl, am no, cyano,
nitro, trifluor orret hyl, trifluoronethoxy; 5741 kyl, al koxy, hydr oxycar bonyl ,
am nocar bonyl al koxycar bonyl 10 aI Kyl am nocar bon or -NH(CG O 0OR9, Wnere
RO repr esentlsmg ©f thessompopsd of & PHaglsthylene CGIL@Q a1d P50 g efawaten) for
cycl oal kyl matibsion®r ( C6- Clo) aryl rret hyI Rz represents a group of the
formula 0 O § 0---X or _ON 15 where H * represents the point of
attachnent to the pyrazol i ne ring, Le A 36 525-Foreign Countries 0 0O -159- X
represents HBodyetiong - C8) - al kyl ene-R',

The compound of Example 1 is dissolved together with polyethylene glycol 400 by stirring in the
5  water. The solution is sterilized by filtration {pore diameter 0.22 pm) and dispensed under aseptic
conditions into heat-sterilized infusion bottles. The latter are closed with infusion stoppers and

crimped caps.



where al kyl ene may be substituted by | to 4 fluorine atons, Y represents R3
or (C, -C$)-al kyl ene-R4, where al kyl ene nmay be substituted by 1 to 4 fluorine
atoms, 5 Rgbtéﬁﬁégéﬁmsgagamﬁaﬁzodloxole 2, 2-di fl uor o- 1, 3- benzodi oxol e,

2, 3- dlhydro- 1, 4- benzodi oxin, 2,2,4,4- tetrafluoro 4H 1, 3- benzodi oxi n,
indanyl, 1,2,3,4- tetrahydronaphthyl C§ %II» aryl, 5- to 10- nenbered
heteroaryl, (C3-C6)- cycloal kyl or 5- to i nenbered het erocyclyl, 10 15 20
where aryl mgqqﬁgaryl cycl oal kyl or het er ocycl yl nmay be substit ut ed by

to 3 substi¥uents—r#dependentIy of one another selected fromthe group
consi sting of hydroxyl, am no, halogen, cyano, nitro, nonohal onethyl,

di hal onet hyl., trﬁlcbm(bunndaoﬂ*tyéformldao- hal onet hoxy, di hal onmet hoxy,

tri hal omet hoxy, al kyl, al koxy, alkylam no, aryl, hydroxycarbonyl,

al koxycar bonyl , aninocarbonyl al kyl am nocar bonyl , al kyl carbonyl, al kyl -
car bonyl oxy, al kyl car bonyl anj @H.)al kyl sul phonyl, R4 represents hydrogen,
1, 3- benzodi oxol e, 2,2-dif|uoE NS benzodi oxol e,

2, 3-di hydro-1, 4- benzodi oxi n, AN4-tetrafl uoro-4H 1, 3- benzodi oxi n,

i ndanyl, 1,2, 3,4-tetrahydron
het eroaryl, (C3-C7)-cycloal ky
cyano, trifluoronethyl, optig

ht hyl
5_

(§¢—@®%0)-aryl, 5- to 10- menber ed

0, 10- nenber ed heterocyclyl, hydroxyl,
fIHorlne substituted alkylthlo - OR5,
-C(=OR6 or -NR7R8, 25 30 whg ryl, hetero |, cycloal kyl or heterocyclyl
may be substituted by | to 3 stituents |ndependently of one anot her

sel ected fromthe group coagh:tlng of hydroxyl, am no, hal ogen, cyano,

nitro, oxo, nonohal onet hyl hal onet hyl , trihalonethyl, nonohal onet hoxy,
di hal onmet hoxy, trlhalonethoxy, al kyl, optionally al koxycarbonyl -substituted
al koxy, alkylanlno q{ benzyl, hydroxycarbonyl, al koxycarbonyl,
i nocar bonyl , al QV1 anlnocarbonyl al kyl car bonyl , al kyl ear bonyl oxy,
kylcarbonyl-
5 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, ftrifluoromethyl,
trifluoromethoxy, alkyl, alkoxy, hydroxycarbonyl, aminocarbonyl, alkoxycarbonyl,
10 alkytaminocarbonyl or -NH(C=0)OR’,
where
O R’ represents  {C,-C¢)-alkyl, (C;-C;)-cycloalkyl, (Cy¢-Ciolaryl, (C5-C7)-
cycloalkylmethyl or (Cs-Co)-aryimethyl,
R? represents a group of the formula
0 O S
o | | IV | R
] H ’ H +
o CN
;—H-—O-X or ——l——N——X
15

* represents the point of attachment to the pyrazoline ring,



am no and al kyl sul phonyl, Le A 36 625-Foreign Countries -160 5 10 R5
represents qpt, sI qu rine-substituted al kyl, (C6-C 10)-aryl, benzyl,
(C3-C,)-cycl C onyl, where aryl, benzyl or cycloal kyl may be
substituted by I to 3 substituents independently of one another sel ected
fromthe group consisting of hydroxyl, amoo, hal ogen, cyano, nitro, oxo,
nonohal onet hyl , di hal onet hyl tlhalonethyl nonohal onet hoxy, di hal onet hoxy,

tri hal omet hoxy, al kyl x al keepyese,ﬁgk%,qm 09,311@[&)513_;14 benzyl, hydroxycarbonyl,
al koxycar bonyl, am nocarbonyl, alkyl- am nocar bonyl al kyI car bonyt,

al kyl car bonyl oxy, al kyl carb | - am no and_ al kyl sul phonyl, R6 represents
hydr oxyl , amino, al kyl, Q@'F'}érﬂlﬁl‘f“e mpy, bsspbstitetad by b@ 4-fiuorine gams | oxy or 5-
to 10- nenbered heterocyclyl 15 20 O where aryl or benzyl oxy may be

substituted by | to 3yubsidgrsans R® or(Clepandantry, of one another selected
fromthe group consisting o hydr oxyl , am no, hal ogen, cyano, nitro, oxo,
nonohal onet hyl, di hal oneth tri hal onmet hyl , nonohal onet hoxy

di hal onet hoxy, tri hal onet H‘é‘i?’ kytemg may by st byl foehiluggine &tP?‘F benzyl ,
hydr oxycar bonyl , al koxycarbonyl, am nocar bonyl al kyl am no- carbonyl,

al kyl car ponyt, al kyl C?R’bonln‘é;ﬁé&)!nts qldswn&%&%yb@tmﬂﬁbm@%e%wkaul @'f?leSzhro-

represents hydrogen, alkyl or benzy . R8 represents hydrogen, alkyl, phenyl,

al kyl carbonyl, al koxycar borhftbenzadioxin, 224, %W@n?#om-@ﬂtlb%quwmm mdaﬂyl 1,234
al kyl -substituted aryl car b?ﬁ?ﬁh opal k I t

aryl sul phonyl, 25 and its sa ydtbn ?M’%l @adté n% tt hlg so é‘gg‘af“yl (53 Cghs
for the treatnent and/or plcm:lbglmmstmlo -thembaredheterocyclyl,

O where aryl, heteroaryl, cycloalkyl or heterocyclyl may be

10 substituted by 1 to 3 substituents independently of one another

selected from the group consisting of hydroxyl, amino, halogen,

cyano, nitro, monohalomethyl, dihalomethyl, trihalomethyl, mono-

halomethoxy, dihalomethoxy, trihalomethoxy, alkyl, alkoxy,

alkylamino, aryl, hydroxycarbonyl, alkoxycarbonyl,

15 aminocarbonyl, alkylaminocarbonyl, alkylcarbonyl, alkyl-
carbonyloxy, alkylcarbonylamino and atkylsulphonyl,

R'  represents hydrogen, 1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole,
2,3-dihydro-1,4-benzodioxin, 2,24 4-tetrafluoro-4H-1,3-benzodioxin,
indanyl, 1,2,3,4-tetrahydronaphthyl, (C¢-Cyp)-aryl, 5- to 10-membered

20 keteroaryl, (C;-Cq)cycloalkyl, 5- to 10-membered heterocyclyl, hydroxyl,
o cyano, trifluoromethyl, optionally fluorine-substituted alkylthio, -OR’,
-C(=0)R® or -NR'R?,

where aryl, heteroaryl, cycloalkyl or heterocyclyl may be
substituted by 1 to 3 substituents independently of one another

25 selected from the group consisting of hydroxyl, amino, halogen,
¢yano, nitro, oxo, monohalomethyl, dihalomethyl, trihalomethyl,
monohalomethoxy, dihalomethoxy, trihalomethoxy, alkyl,
optionally alkoxycarbonyl-substituted alkoxy, alkylamino, aryl,
benzyl, hydroxycarbonyl, alkoxycarbonyl, aminocarbony!, alkyl-

30 aminocarbonyl, alkylcarbonyl, alkylcarbonyloxy, atkylcarbonyl-
amino and alkylsulphonyl,



2. Conpound of the formula Le A 36 625-Foreign Countries -161 E fCH2)" 0 ~r
N O L_ N i n Dhati 36625-Boeancmnt®s net hyl ene, NH, an oxygen atom or a sul phur
atom mrepresents O, 1, 2 or 3, 5 n represents 1, 2 or 3, R represents
hal ogen, hydroxyl, am no, cyano, nitro, 1rhfl uoromet hyl, trifluoronethoxy,
al kyl, al koxy, hydroxycarbonyl, am nocar'bé al koxycar bonyl ,

al kyl am nocar bonyl or NH( C= wher - res I
(C3-C7) -cycl oal kyl, (CB- G OFP%FP © @“@7 m%“ﬁ%“ﬁ?fﬁé?hﬁ'&%rﬁ anyl
(C6- Clo) - aryl met hyI R2 rep(@mmlm@rm g, formula C-~f-X NY NY O

0-X or where 2 HN ,,CN NXH15 H 11 * represents t he point of attachnent

to the razoline rin X represents al kyl ene- R4
Py g, P where aryl, nzyl or cycloal)kyl maj}r/ be subslﬁtuted by I to 3

substituents independently of one another selected from the group
5 - consisting of hydroxyl, amino, halogen, cyano, nitro, oxo,

monohalomethyi, dihalomethyl, trihalomethyl, monohaiomethoxy,

dihalomethoxy, trihalomethoxy, alkyl, alkoxy, alkylamino, aryl,

benzyl, hydroxycarbonyl, alkoxycarbony!, aminocarbonyl, alkyl-

aminocarbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonyl-
10 amino and alkylsulphonyl,

o R®  represents hydroxyl, amino, alkyl, alkylamino, alkoxy, (Ce-Cio)-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
15 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
20 and alkylsuiphonyl,

o R’ represents hydrogen, alkyl or benzyl,

R? represents hydrogen, alkyl, phenyl, alkylcarbony}, alkoxycarbonyl, alkyl-
sulphony!, optionally alkyl-substituted arylcarbonyl or optionatly alkyl-
substituted arylsulphonyl,

25 and its salts, its solvates and the solvates of its salts
for the treatment and/or prophylaxis of diseases.

2. Compound of the formula



where al kyl ene may be substituted by I to 4 fluorine atons, Le A 36

625- For ei gn Lec\i3 625 preigri@@intriésr epr esent s (Cl - Cg) - al kyl ene- R4, where

al kyl ene may be substituted by I to 4 fluorine atonms, C5 10 R3 represents
1, 3- benzodi oxol e, 2,2-difluoro-1, 3- benzodi xol e, 2, 3-di hydro-

1, 4-benzodi oxin, 2, 2 4, 4- tetrafluoro 4H- 1, benzod|OX|n i ndanyl, 1, 2,3, 4-
t et rahydr onapht hyl , (CB Clo) - to 10 menber ed heteroaryl, (C3-C6) -
cycl oal kyl or 5- to 10- nenbereﬁzh?IHp cyclyl, where aryl, heteroaryl,

cycl oal kyl or heterocyclyl ne& substltuted by I to 3 substituents

i ndependent|y of one anot her eenfrom the group consisting of

hydr oxyl, am no, hal ogen, cya) nltroNJWﬁohalonethyl di hal onet hyl
trihalonethyl, mono- hal onet h& al/omet hoxy, trlhalonethoxy, al kyl,

al koxy, al kylam no, aryl, hyd carbonyl, al koxycar bonyl, am nocar bonyl ,
al kyl am nocar bonyl , al kyl carQ al kyl - car kgnyl oxy, alkylcarbonylanlno
and al kyl sul phonyl, 15 R4 reprnigéhts hydrogen, 1, 3-benzodi oxol e,
2,2-dif|uoro-|,3-benzodioxo(b$'|,r|1 20 25 2, 3-di hydro-1, 4- benzodi oxi n,
2,2,4,4-tetraf|uoro-4FL1,3- zodi oxi n, indanyl,

, 2,3, 4- tetrahydronaphthyl, (C6-ClO-aryl, 5- to I0-nmenbered heteroaryl,
(CB C7)-cycloal kyl, . 5- to I O-nenbered heterocyclyl hydr oxyl, cyano,
trifluoronethyl, ‘Bﬁ@PBnally fluorine-substituted aIkyIthlo - OR5, -C(=O R6
or -NR7RS, mhere aryl, heteroaryl, cycloal kyl or heterocyclyl nmay be
substituted by | go 3 r&ﬂ@g‘éﬁ&iﬂdﬂ@kﬁc M{ig@eg@emtbﬁﬁopﬁsma@ﬁ.g her selected

fromthe group consisting of hydroxyl, am no, halogen, cyano, nitro, oxo,

nonobal onet hyl , di hal onet hyl trlhalonethyl nonohal omet hoxy,
hal orret hoxy, tﬂPhaIdﬁﬁFﬁH§9" kYA | optlonaILy al koxycar bonyl - substi t ut ed
koxy, al kyl am no, aryl,
5 n represents 1,2 or 3,

R! represents halogen, hydroxyl, amino, cyano, nitro, trifluoromethyl,
triflnoromethoxy, alkyl, alkoxy, hydroxycarbonyl, aminocarbonyl, aljkoxycarbonyl,
alkylaminocarbonyl or -NH(C=0)OR’,

where

10 R’ represents (C;-Cg)-alkyl, (C;-Cq)cycloalkyl, (Ce-Cio)aryl, (Cs-Cy)-
cycloalkytmethyl or (C¢-Co)-arylmethyl,

R®  represents a group of the formula

I

X
=z
=<

Ib
=<

15 * 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,



benzyl, hydroxycarbonyl, al koxycarbonyl, am nocarbonyl, alkyl -

an1nocarbon |, alkglcarbonyl_ al kyl car bonyl oxy, al kyl carbonyl - am no and

al kyl sul phoa§¥ 693>-fereigp ovatpies o optionally fluorine-substituted al kyl,
(C6-do)-aryl, benzyl (C3-C7)-cycl oal kyl or al kyl carbonyl, Le A 36

625- For ei gn Cbuntrles -163 0 5 10 15 whergparyl, benzyl or cycloalkyl may be
substituted by I to 3 substituents independently of one anot her sel ected

fromthe group consigtinge P W hal ogen, cyano, nitro, oxo,
nonohal onet hyl , di hal omet hyl, tri haI onet'hyl, monohal onet hoxy,
di hal onet hoxy, tri hal onet hoxy, al kyl, al koxy, al kylam no, aryl, benzyl,

hydr oxycar bonyl , al koxycar Wberg plkylgng ml&rssbﬁmed LY lléyﬂﬂ“aﬁ#m bonyl ,
al kyl car bonyl , al kyl car bonyl oxy, al kyl carbonyl - am no and al kyl sul phonyl R6

represents hydroxyl, gm ”OreP ,}3%%1@,;{%19,0%_%&5}3&1 @g@oﬁ; Sfnar ﬁ’i-dmydro-

benzyl oxy or 5- to 10 menbe et’erocyc , ere ary r benzyl'oxy hay be
substituted by | to 3 subsi H{bamtimmm hﬁépﬂetnwmtwfbﬂﬁfhmmdmhmdmél b23.4d

fromthe_group consisting _I | i 0,
monohal offet hyl , di hal onet ErPhyIa ﬁy&n%c?'?ﬁ?' néﬁgﬁ%ﬁe%ﬁrgg&tm%%f’%reé
di hal onet hoxy, tri hal onet bﬂ@lky&brléytq 10ahémbeyed eiekoehedpli no, aryl, benzyl,
hydr oxycar bonyl , al koxycarbonyl, am nocar bonyl al kyl am no- car bonyl

al kyl car bonyl , alkylcarbonyloxy aIk bon | sul phon
represents hydrogen, alkyl or bR Xryg ?@T’%{’e‘! gqﬂ‘%'ph‘ﬁfdlr"ﬁ%'@ﬁ )g
phenyl, al kyl carbonyl, al koxycagdwm{ed b3l Kyd 3 sﬁbﬂnﬁia@@yhdepafa&m@nai Jmé another
al kyl - subst I tuted aryl car bonyl or opttly(mrl]al l'y al kyl - . substituted

aryi sul phonyl, and its salts, iteectd dhe GRvp ponsisting olhydwoxyh aming, bajpgee,
o 10 cyano, nitro, monohalomethyl, dihalomethyl, trihalomethyl, mono-

halomethoxy, dihalomethoxy, trihalomethoxy, atkyl, alkoxy,
alkylamino, aryl, hydroxycarbonyl, alkoxycarbonyl,
aminocarbonyl,  alkylaminocarbonyl, alkylcarbonyl, alkyl-
carbonyloxy, alkylcarbonylamino and alkylsulphonyl,

15 R* represents hydrogen, 1,3-benzodioxole, 2,2-difluorc-1,3-benzodioxole,
2,3-dihydro-1,4-benzodioxin, 2,2,4 4-tetrafiuoro-4H-1,3-benzodioxin,
indany!, 1,2,34-tetrahydronaphthyl, (C¢-Ciolaryl, 5- to 10-membered
heteroaryl, (C;-Cr)cycloalkyl, 5- to 10-membered heterocyclyl, hydroxyl,
cyano, trifluoromethyl, optionally fluorine-substituted alkylthio, -OR’,

20 -C(=0)R® or -NR'R’,

O 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,

25 monohalomethoxy,  dihalomethoxy, trihalomethoxy, atkyl,
optionally alkoxycarbonyl-substituted alkoxy, alkylamino, aryl,
benzyl, hydroxycarbonyl, alkoxycarbonyl, aminocarbonyl, alkyl-
aminocarbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonyl-
amino and alkylsulphonyl,

30 R’ represents optionally fluorine-substituted alkyl, (C¢-Cio)-aryl, benzyl,
(C5-Cy)-cycloalkyl or alkylcarbonyl,



3. Conpound according to laim2 25 in which E represents nethylene, NH or
an oxygen ale366Is-Fomimdaonntien) 1 or 2, n represents 1, 2 or 3, R
represents hal ogen, am no, cyano, nitro, trifluoromethyl, alkyl or alkoxy,
Le A 36 625-Foreign Countries -164 R2 repgsents a group of the formula 0 0
X --~-_NY Hwhere 0 O * denotes. the point of attachnent to the pyrazoline

ring, 5 X represents R3 or (Cl - ‘%) k L
(C, -Cg)-al kyl ene-R4, 10 15 20 e&?’les%/errll% ?r%/c lk¥le§ gxol%ésntmd by 1103

2, 2-di fluoro-1, 3-benzodi oxol e, ﬁl,baitubnhynddapendenmyhfeomadmheﬂsal,ected from the group
2,2,4,4- tetrafluoro 4H 1, 3- benzodlo

t et r ahydr onapht hyl , phenyl, 5- ‘Eﬁm% r?BeEyg%”%Lt 5?@87 3‘?103‘(%3“@8‘)’ nittoe | Bt Ky

or 5- or 6-menbered het erocyCI YinondMaRmethph) dikilomethol, @rilRdomethyl, Qﬁﬁioﬁﬂbﬂi&tho:@[
het erocyclyl may be substitut e% by | . to 3 _substituents |ndepe of one
anot her °sel ected from the grouffiRlemehes; fhalgmethogy.oy {ﬂ’l “E‘Hﬁhd” Al

cyano, nitro, trichloromethyl, pdfil %.-%%“%W yl, al@(?&{ri)diﬂf Chﬂﬂﬁ&%}inyl alkyl-

di fl uoronet hoxy, trifl uoronet hoxy, al’kyl Cl-C4)-alk %@
SR M FormtSieompte oo
am nocar bonyl , - al kyl a ﬁm pélg - al kyl car bony

represents hydrogen, 1, 3- benzodloxo uoro-1, 3- benzodi oxol e, 2, 3-

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

o where aryl or benzyloxy may be subsfituted by 1 to 3 substituents
independently of one another selected from the group consisting of
hydroxyl, amino, halogen, cyano, nitro, oxo, monochalomethyl,
dihalomethyl, trihalomethyl, monohalomethoxy, dihalomethoxy,

15 trihalomethoxy, alkyl, alkoxy, alkylamino, aryl, benzyl,
hydroxycarbonyl, alkoxycarbonyl, aminocarbonyl, alkylamino-
carbonyl, alkylcarbonyl, alkylcarbonyloxy, alkylcarbonylamino
and alkylsulphonyl,

R’ represents hydrogen, alkyl or benzyl,

20 R represents hydrogen, alkyl, phenyl, alkylcarbonyl, alkoxycarbonyl, alkyl-
sulphonyl, optionally alkyl-substituted arylcarbonyl or optmnally alkyl-
O substituted arylsulphonyl,

and its salts, its solvates and the solvates of its salts.

3. Compound according to Claim 2

25 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, triftuoromethyl, alkyl or alkoxy,



di hydro-1, 4-benzodi oxin, 2,2,4,4-tetrafluoro-4H 1, 3-benzodi oxi n, indanyl,
1, 2, 3, 4-t et rizh 86 62faPdrtiby Coumdimsny| , napht hyl, 5- or 6-nenbered heteroaryl,
(C5-C6) -cycl oal kyl, 5- or 6-nenbered heterocyclyl, cyano, trifluoronethyl,

- -OW -C(=OR6 or NR7R5, where phenyl, nap?%p het eroaryl, cycl oal kyl or
het erocyclyl may 25 be substituted by I 3 substltuents | ndependent |y of
one anot her Le A_36 625- Forei tries -165 0 5 selected fromthe group
consi sting of hy oxyFﬂ“ﬁﬁWﬁB%“WBPgﬁgﬁ“m“@yano, nitro, oxo, trichloronethyl,
trifluoromethyl, nono fluoronethoxy, difluoronmethoxy, trifluoronethoxy,

(C1-CA4)-al kyl, (Ci1-C4)-akoxy, (Ci- -al kyl am no, phenyl, hydroxycarbonyl,
(C1-A4) - al koxycar bonyl 1 nocar bonyl | ( -Q?)-alkyianino- car bonyl and
(C1l-A4) - al kyl car bonyl represents optipnal | y fluorine-substituted

(C1-4)-al kyl, phenyl, benzyl or (Cil-Ca}al kyl carbonyl, R6 represents
(d-CA)-al koxy, 10 R represents hydrogen or (Cl-C4)-alkyl, R8 represents
(C1-C4)-al kyl or optionalgy (Cl-4) - al kyl -substi@Nit ed phenyl carbonyl, and

its salts, its solvates gnd the sol vates of i salts. 4. Conpound
according to Cdaim2 o , ~+¥ wherch E re fpethylene NH or an
oxygen atom mrepresents Ol 1 or 2, n represents 2 or represents

hal ogen, am no, cyano, trifluoronmethyl, (Cl-C4}alkyl or (C - C4) al koxy, 20
R2 represents a group of the formula N-X H where * represents the point of
attachnent to the pyrazlerd ne ring,

* denotes the point of attachment to the pyrazoline ring,
o 5 X represents R’ or (Ci-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, indanyl, 1,2,3,4-
tetrahydronaphthyl, phenyl, 5- or 6-membered heteroaryl, (Cs-Cg)-

10 cycloalkyt 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, amin(.), halogen,
O cyano, nitro, trichloromethyl, trifluvoromethyl,
15 monofluoromethoxy, difluoromethoxy, trifluoremethoxy, (C;-C,)-
alkyl, (C,-Cy)alkoxy, (C;-Cs)-alkylamino, phenyl, hydroxy-
carbonyl, (C,-Cg)-alkoxycarbony!, aminocarbonyl, (C;-Cy)-
alkylaminocarbony! and (C,-C,)-alkylcarbonyl,

R represents hydrogen, 1,3-benzodioxole, 2,2-difluoro-1,3-benzodioxole, 2,3-
20 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-Ce)-cycloalkyl, 5- or 6-membered heterocyclyl, cyano, trifluoromethyl,
-OR’®, -C(=O)R°® or -NR'R’,

where phenyl, naphthyl, heteroaryl, cycloalkyl or heterocyclyl may
25 be substituted by 1 to 3 substituents independently of one another



X represents R3 or (C1- C6) al kyl ene-R4, Le A 36 625-Foreign Countries -166
R3 repr esentes? Jeoreie ofies . 2 2- d|f| uoro-1, 3- benzodi oxol e, 2, 3-di hydro-
1, 4- benzodi oxi n, 2, 2 4, 4-tetrafl uoro-4H 1, 3- benzodi oxi n, phenyl, 5- or 6-
menber ed het eroaryl or (C3-C6)-cycloal kyhgs 0 0 5 10 15 20 where phenyl,

het eroaryl or cycl oal kyl may be substltut ed by 1 or 2 substituents

i ndependently of one another s .Skl f gen,
cyano, trichloromethyl, trifl %@%ﬁ‘gﬁ‘ﬁyl © ﬁ)onﬁfcf)%(rl)s(r?igggfﬁg%ﬁh 4, haﬂ)%lerﬁ

di fl uoronet hoxy, tri f1 uor omet h@aqo (nﬁ-ib Cdaao alrichloraurthyf, Cltriflddrométhylx y mokd

represents hydrogen, phenyl menbered hetero

al kyl, 5- or 6-nenbered heteroég}'(?metho a‘ﬁ uor?rpﬁcfx%&g%g‘?ﬂ%%xycgéseé?kyﬁlcw
wher e phenyl, heteroaryl, cyclqal-&»lallﬁ»ﬁcy,hQC@CQ&M@lﬂﬂmdjayhdwl hythodycarbdst] by
. or 2 substltuents |ndependently of one anot her sel d fro roup
consi stihg of hal ogen, cyano, d%sC)-4 Ynetdmipocag I‘ 1udpoﬁ]§ﬁlil\9’li no-
monof | uor omet hoxy, difl uoronet Myt ahd ¢, I PAIRIBE (C1-C4)-al kyl and
(C1-4)- al koxy, R5 represents %%’Bna 1 10?4{3%“ nigﬂgubstl tuted
(Cl-C4)-alkyl, R represents hydrogen or (Cl-C4)-al kcg R8 represents
(Cl-C4}al kyl, and itsR'sal trapresents optionally élswwutm@t%l Lkalky)s phepyl, baylsor 5

Conpound accor di ng to any gf nti0 4. in which E represents
nmet hyl ene, 25 m represent(g "fg‘m aji;

R® represents (C,-C,)-alkoxy,
o 10 R’ represents hydrogen or (C,-C,)-alkyl,

R® represents  (C,-Cy)-alkyl or optionally (C;-Cy)-alkyl-substituted
phenylcarbonyl,

and jts salts, its solvates and the solvates of its salts.
4, Compound according to Claim 2 or 3,
15 in which
E represents methylene, NH or an oxygen atom,
m represents 0, 1 or 2,
o n represents 1, 2 or 3,
R repres;nts halogen, amino, cyano, trifluoromethyl, (C,-C4)-alkyl or (C,-C,)-alkoxy,

20 R? represents a group of the formula

where
* represents the point of attachment to the pyrazoline ring,

X represents R’ or (C,-Cq)-alkylene-R®,



nts_hal ogen, R2 represents a group of the formula

: fries 167 N ,.CN NX H 51 where * represents
t he point of attachrrent to the pyrazoli ne ri ng, X represents R3 or
(Cl-Co6}al kyl ene-R4, 5 R3 represents phenyjgg.5- or 6-nmenbered heteroaryl or
(C5-C6) -cycl oal kyI, where phenyl, heteroaryl or cycloal kyl may be
substituted by 1 or Fssubsijdants. mﬂﬁmﬁeatzwﬂﬁwa%%%nae s9laffd
fromthe group consisting of hal ogen, cyano, trichloromet
f 1 uor onet hoxy, di fl uor omret Héxlenzadiaxin, G&Momﬁﬂ,%bmmmmbcwb@ or 6-
(d-CA)-al kyl and (C1- C4) t ge phenyl, 5- or
6- menber ed heteroaryl, Q?% af%ﬁr?p(f Eé 66)%,;&3’3‘1‘52, rrenbered heterocycl yl,
cyano, trifluoromnet hyI or CRS 0 15 where phenyl, heteroaryl, cycloal kyl or

het erocyclyl may be substitut edvthyc phergyl, lﬁtemabdb'rcyslmtl@'l inmdbqoarbsﬁmwyyd)forone
anot her el ected fromthe groupg ¢ | sting of h 0

trichl orc§s met hyl , nonof | uor onet hgxilugsqﬁwjisuwg%?% °"Fr| BF%?%?dh pm the
trifl uoronet hoxy, (C -C4)-al kyl gasg (Qﬂns@éﬁg aifkolwoge% lcgfiop S etfitislorsmiethyl, or
ethyl, 20 and its salts, its solvates the solyates of its galts.

Process for preparing conmpounds "SfUofGRe y r mul Ropqfiuorpmethoxy.neq fifluesome PRy,
characterized in that conpoundsrifafordnithdi® (CULCH-ME1 MdIE,-EHulfRY.CI 9N

Countri es

R represents hydrogen, phenyl, 5- or 6-membered heteroaryl, (Cs-Ce)-cyclo-
10 alkyl, 5- or 6-membered heterocyclyl, cyano, trifluoromethyl, -OR’> or

o -NR’R},

where pheny!, 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,

15 trichloromethyl, trifluoromethyl, monofluoromethoxy,
difluoromethoxy, trifluioromethoxy, (C;-Ci)-alkyl and (Cy-Cy)-
alkoxy,

R’ represents optionally fluorine-substituted (C,-C,)-alkyl,
R’ represents hydrogen or (C;-Cy)-alkyl,
o 20 R? represents (C,-C,}-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,
25 m represents 1,

n represents 1,

R! represents halogen,

R? represents a group of the formula



-168 0 O Z'"k X 11l in which R, E,f, mand n are as defined in Claim2,
react ed eit ieA ¥ $28 FonighComtiiesunds of the fornmula in which X is as defined

in daim?2 and Z

hydr oxyl ,

(V), Le A 36 625-Foreign Cg
or [D] with conmpounds of \h

0 10 or

represents hal ogen, preferably chlorine or brom ne, or
[B] with conmpounds of formula Y-NCO {N}, in which
is as defined in Claim?2,

15 or

[C] with Conpounds of the formula Y-NCS

defined in Caim2, or- ||
N—X
H

5

O
10
15

O
20

where

R-‘l

R5

*

represents the point of attachment to the pyrazoline ring,

represents R? or (C,-Cq)-alkylene-R*,

represents phenyl, 5- or 6-membered heteroaryl or (Cs-Cq)-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, mono-
fluoromethoxy, difluoromethoxy, triflucromethyl,
trifluoromethoxy, {C,-Cy)-alkyl and (C,-C4)-alkoxy,

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,

represents methyl or ethyl,

and its salts, its solvates and the solvates of its salts.

6. Process for preparing compounds of the formuia (I) as defined in Claim 2, characterized in

that compounds of the formula

are

Y

tries -169 in which Y is as defined in daim 2,
formula 5 0 Cko"X (VI), in which Xis as



[E] in two steps first wi th di phenyl cyanocarboi m date and then with
conpounds ofLet&46 62bFdragmOdbumtriésNH2 (VI 1}, in which X is as defined in Caim
2. 0 7. Conmpound of the fornmula (1) as defined in any of Clains 2 to 4 for
the treatnment and/or 15 prophyl axis of djseases. $. Use of a conpound of
the formula (1) as defined in any of Claif®™1 to 5 for preparing a

nmedi canent for the treatnent and/or prophylaxis of cardiovascul ar di sorders.
9. Use of a conpound of the fofmeaH{)J) as defined in any of Clains | to 5
for preparing a nedicanment fir the treatnent and/or prophyl axi s of

t hr omboenbol i ¢ di sorders. 20 1p~—'Mstheqd for the treatnment and/or prophyl axis
of cardi ovascul ar di sorders S wusing a therapeutically

ef fective anmount of a conpoun ~fornmula (1) as defined in any of
Claims | to 5. 11. Medi canen rng a conmpound of the fornula (1) as
defined in any of Clainms | td n conbi ngll)on with a further active
conpound. Le A 36 625-Foreign~Qegnhtries -170 12. Medi canent, conprising -a
conmpound of the formula (1),a% defined in any of Clains | to 5 in

conmbi nation with an inert r{gﬁmt oxi ¢ pharmaceutically acceptable auxiliary. O
0

in which

R, E, m and n are as defined in Claim 2,
O are reacted either

5 {A]  with compounds of the formula

O

PN

Z'7 x m,

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 (1V),
in which
Y is as defined in Claim 2,
15 or

[C]  with compounds of the forrnula

Y—NCS (V),



Le A 36 625-Foreign Countries

5
(E]
10
7.
15
8.
9.
20 10
11.

- 169 -

in which
Y is as defined in Claim 2,
or
[D]  with compounds of the formula
O
m)Lo’x VD),
in which
X is as defined in Claim 2,
or

in twe steps first with diphenylcyanocarboimidate and then with compounds of the

formula
x—N H, (v,
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 prophytaxis 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,



