WO 03/ 074500 PCT/ HU03/ 00017 New conpounds The present invention relates to
t he novel conpound of the general formula (1) possessing

di pept i dyWopaprisdase- N enzyne inhibitory activity, as wel lpcagiudz@boi7sal ts,
solvates and 5 isoners, to the therapeutic application of the conpounds of
the general fornmula (1), to the pharmaceutical conpositions containing the
conpounds of the general formula (1), to the process for their preparation
and to the new internedi ates of the JNeWepBPOEBASIUl ae (I11), (I111), (V),
(M1), (MI1l) and (1 X). The enzyne di peptidyl - peptidase-1V (DPP-1V), which
is identical with the Iynphocyte 10 surface glycoprotein CD26, a
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proline, al ﬁ@li),rK?/)P{}/IWFVHE%nHr(QU. ne. DPP-1V enzyme is responsible for the

of “the glu

deconposi tion cagon-1ike peptides, 20 peptide-1 (G.P-1) and
pepti de- 2 ( Gapepyyme dieptidcheptidase-I¥n@DYPR-I\G. Pvhick tis adagkigal with the drneshactits

i nsul i nyproducgtion of the rea thus i1 .has direc rabl e effect
on "t hol®] Dailck M Bbech 08 Ik SBRmeh M ih i oy B EPE 110 B YRR Fathe
the treat nefi thanksudsr @rdedtihinofOhanamaty. Mhid enkydRpendenfoudd 2Rases ofliets| id s
(NI'DDM) and_ ot her diseases related wth the DPP-1V enzyne activity

i ncl udi ng blivernb the Langeshansdslgis alpdhe renabenatert in the fungy,rad) in spidadnitigsues of the

der mat ol ogi - a i < IS ol ' .
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conpl enent  theedidatfiedisdbsior datscs iicthe prasghpseritlapdagine)t i s, | i podystrophy,
and ti nge damage, psychosomatic, depressive, and neurophsychiatric

di sease-such as anxiety, depression, insomia, schizophrenia, epilepsy,
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failure, dipeptides from the N-terminals of peptides where the penultimate amino acid is primarily
proline, alanine or hydroxy proline.

DPP-IV enzyme is responsible for the decomposition of the glucagon-like peptides,

20  peptide-1 (GLP-1) and peptide-2 (GLP-2) in the body. The enzyme GLP-1 strongly

stimulates the insulin production of the pancreas, thus it has a direct, favourable effect on

the glucose homeostasis, therefore DPP-IV inhibitors are suitable for the treatment and

prevention of non-insulin dependent diabetes mellitus (NIDDM) and other diseases related

with the DPP-IV enzyme activity including but not limited to diabetes, obesity,

25  hyperlipidemia, dermatological or mucous membrane disorders, poriasis, intestinal

distress, constipation, autoimmune disorders such as enchephalomyelitis, complement

mediated disorders such as glomerulonepritis, lipodystrophy, and tissue damage,

psychosomatic, depressive, and neurophsychiatric disease such as anxiety, depression,

insomnia, schizophrenia, epilepsy, spasm, and chronic pain, HIV infection, allergies,

30  inflammation, arthritis, transplant rejection, high blood pressure, congestive heart failure,

tumors, and stress-induced abortions.

Our aim was to prepare new, effective, stable and safe DPP-IV inhibitors.



tunors, and stress-induced abortions. Qur aimwas to prepare new,
effective, stable and safe DPP-1V inhibitors. WO 03/074500 PCT/HU03/ 00017
2 W havewbmantisbhat t he conpounds of the general fornul aPCrHwhAeoETN R1

stands for: - a nitrogen-containing aromatic noiety consisting of one or
two aromatic rings, preferably pyridyl, pyridazinyl, pyrimdinyl,
pyrazinyl, imdazolyl, pirazolyl, thiazol ¥ , isothiazolyl, oxazol yl,

i soxazol yI %&hweaf.@@m@that tl}mcnmpomds of t@mcmbfqrrmyla (Dewheretni R]';staélds fc:r

ht hal I I | ndazo ,
enzot it asor JTeRARE RN R piopife Bl sOsiyinRyit onp ah D eipaiae Jags dutieiabby y)
or triazi ny}pyfldﬂgﬁ &ﬁh@l‘ idefl, BRadihy, 1rHi'dB£bl 19 'blra£51§lu Bisiha iyt %@thlazolyl
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- the acyl @EMamﬂyﬁ bémdoaaﬂlﬁ @@azM@l%ﬁrlmlﬂllmﬂgéﬁWﬁlcﬁl ard}, optibsivdll fr@;ﬂﬁw or
phenyl group; yr phenyl et henyl group substituted with one

or nore Cl- ahsabﬁwt@gamfpélﬂclle%\éxf@nap%@xgtherdw oY PIovEY %@eéﬁllwswupat Ehd
phenyl et henyl;.g 5?6{13)8 @gléfg 3%33?%% ﬁ'ﬁé}y Iha%"g ﬁ'fﬁg ?Eﬁ&ﬁ&ﬁyl%}ong,r methylthio

al kyl ene-di oxy y pl pefrazin-

pyrrolidin- gfqdp gmngmup?pcyarmwgisu;B cammo gﬂbﬁpprpmﬁﬁyt giong; 610 the formula (1) or
(2)or ) or ); R2 stands for hydrogen atom or

fl uoro(i% }&%‘zyéf)é ¥ ‘?r %ﬁl%?‘ﬂ’ fom 20 as well as the salts, isoners
and sol vat es qt)lugﬂ@gﬁgoﬁﬁ@w% have significant advantages as regards
their activi duration of action, stability and toxicity in conparison
with the éﬁlﬁaa@ﬂ grovy eir formula &@C‘élémehﬂrelwlllh] nteass @?leébplﬂ@bgrtoap,lnphmybgtyoup; he
confi uratl Qf car om.i sition,?2 uoropyrrolidi ne oup
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formula (1) -
1§ substituted with alkylene-dioxy group; piperidin-1-yl, 4-methyl-piperazin-1-yl, or

pyrrolidin-1-yl group;

B stands for a group according to the formula (1) or (2)or (3) or (4) or (5) or (6) or (7);
R? stands for hydrogen atom or fluoro atom;

R? stands for fluoro atom —

20  as well as the salts, isomers and solvates of these compounds have significant advantages
as regards their activity, duration of action, stability and toxicity in comparison with the
state of the art,

In agreement with the accepted terminology, the configuration of carbon atom in position 2

of the fluoropyrrolidine group is favourably S, whereas that of carbon atom in position 4 is
25 SorR.

One embodiment of the present invention includes compounds of the general formula (I) -
wherein R! means a nitrogen-containing aromatic moiety consisting of one or two aromatic
rings, preferably a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl, pirazolyl,
30 thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl, isoquinolinyl,
cinnolinyl, ~phthalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl, indazolyl,
benzothiazolyl, benzisothiazolyl, benzoxazolyl or benzisoxazolyl ring; which is, in a given

case, independently from each other mono- or disubstituted by one or two of the following



wherein R neans a nitrogen-containing aromati c noiety consisting of one or
two aromatic rings, preferably a pyridyl, pyridazinyl, pyrimdinyl,

pyr azi nylwoiogiotsaol yl , pirazolyl, 30 thiazolyl, isothiazolgir/H@sagalyl

i soxazol yl, oxadi azolyl, quinolinyl, isoquinolinyl, cinnolinyl,

pht hal azi nyl, qui nazolinyl, quinoxalinyl, benzimdazolyl, indazolyl,
benzot hi azol yl, benzi sot hi azol yl, benzoxaZol yl or benzi soxazolyl ring;

whi ch is, i grapsiGed alsdsgoupsn §d e abkeny Igyoups.omaleganhatomh éihategroemethyl group,

di substituted %% one. or LMD of the followng WO 03/074500 PCT/HU03/00017 3
groups: Cl1- FPRYIC GPBRFHto 8UR: YA BB 8lips, hal ogen at om

tri hal ogenongtiéiyll ogfi@Rsroupt®i-hyl t hi o group, nitro group, cyano group; or -
t hi enyl or furyl group; or - p-toluenesul fonyl group; or 5 - acyl group of
formul a R a- otPlugpesldonyl grepmeans C1-4 al kyl group, phenyl group; phenyl,

pyridyl or pti'(?ﬁé%og&)rb%gllmlﬁ%2?18—%@6%%#‘116%%%43&]%&?illﬁ?/[ gio rgﬁ%hﬁe%}k%%rh and/ or

al koxy- or nitr oup or eny W; group

subst i t ut edphéryh pyaidklybrepiengiiethenylogroup sutgtipedd @il ohe Wt more alkyl- and/or alkoxy-
4- et hyl pi perazi n-1-yl, yrrolidin-l-yIE%;oug, B stands_for 10 - a grqu of
formula (1) “mtfogrogp ‘E%?‘a]@ger{ Aoy, phegyleghenypr grhepylpthyl poupy sphstitytest with

hydr ogen at i rJ .atome- R3 sta -_['n%ﬂ;-__ I ts,

i soners, taut %%Er:fgis I%gfpé?hangnﬁgﬁé?@gﬁyﬁgéeéoéflgq1}@’ notlﬁﬁlyng?ﬁMnt of
t he present Bistandnfaron i ncl udes conpounds of the general formula (1) -
wherein means a njirogen-containi romatj c ie consi sting of one or
to ar Bt o HRGROL bFEREr 6110 (3 By et om) SeBIPRYD: pyri m di yl

pyrazi nyl, RALEAZObY hydroBéd #4881 of fluckiRt 8%al;y! . i sothiazolyl, oxazolyl,

i soxazol yl, oxadiazolyl, "quinolinyl, isoquinolinyl, cinnolinyl,
pht hal azi nyR; sigodsfaz Spmge atoaud noxal i nyl , benzi mi dazol yl, 20 indazolyl,

benzot hi azol benzi sot hi azol yl enzqgxazol yl, or benzi soxazol yl ring;
which is, ?%d %alté’i @%rﬁergatggén*eﬁ%s%\éaﬁ%&qﬁ@é@%rﬂlegg ot her nono- or
di substituted by one or two of the follow ng groups: Cl-4 al kyl groups,

Cl-4 al koxy groups, halogen atom trihal ogenonet hyl group, nethylthio
group, INE, r@ng‘gh@ng,nb@@lm@gt gf‘@b@mresgnt invention includes compounds of the general formula

(I) - wherein R' means a nitrogen-containing aromatic moiety consisting of one or two
aromatic rings, preferably a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl,
pirazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl,
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl,
20  indazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl or benzisoxazolyl ring; which is,
in a given case, independently from each other mono- or disubstituted by one or two of the
following groups: Cl1-4 alkyl groups, Cl1-4 alkoxy groups, halogen atom,
trihalogenomethyl group, methylthio group, nitro group, cyano group; or
a thienyl or furyl group; or
25  ap-toluenesulfonyl group; or
an acyl group of formula R;,-CO, wherein R;, means C1-4 alkyl group, phenyl group;
phenyl, pyridyl or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-
or nitro-group or halogen atom; phenylethenyl or phenylethyl group substituted with
alkylene-dioxy group; piperidin-1-yl, 4-methylpiperazin-1-yl, pyrrolidin-1-yl group,
30 B stands for
- agroup of formula (1);
R? stands for hydrogen atom or fluorine atom;
R? stands for fluorine atom -

and salts, isomers, tautomers solvates and hydrates thereof.



a thienyl or furyl group; or 25 a p-toluenesul fonyl group; or an acyl
group of fornmula R1,,-CO wherein R a neans Cl-4 al kyl group, phenyl group;
phenyl , pyoiodgtr4500 phenyl et henyl group substituted with omeTarumgoomE7al kyl -
and/ or al koxy- or nitro-group or hal ogen atom phenyl ethenyl or phenyl et hyl
group substituted with al kyl ene-di oxy group; piperidin-I-yl,

4- et hyl pi perazin-1-yl, pyrrolidin-1-yl grloup, 30 B stands for - a group of
fornul a (1) AnRthes eabadinient of fhubr rgeamt atventiay inkludos comep@indsiof tHR3gesikwh dernfuba

[ ' | vat d hydr at t h f.
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i ncl udes corzﬂﬁmﬁsmgs,tﬁ@f@ﬁlﬁralpy&i@ywﬁidahm,-?Mﬁirdﬁiyn, ?%ra&ﬁ@«nsmﬁdazolyl,
ni t rogen- cont ai ni ng aronmati c noi eé%/( consisting of one or two aromatic
rings, pref®HaBlyL a thigrolyly| isofhiazelyki ngrtazolylr i wpxzalpl, pyadiadolyl , quinolinyl,

i m dazol yl, ;. pif.azolyl .. thiazol ' hi azol yl. oxazol yl.. isoxazol.yl
oxadi az o?yl 1 So%ilrnggﬁd%yfl}]h glnﬁé’oqﬁ%ﬂﬁ%ﬂhﬁ%i , 8%1$%%661pynquylngﬁ?wl,az W’I@gazom’
qui nazol i nylindageily deaddthiykolyl) Beisuild aznyly benzok 4187 @k BnziAZAYINIBE Mhith is,
benzi sot hi azol y|, benzoxazol yl or. benzjsgxazolyl ring; whichis, in a

gi ven case, 1 ﬁ&@’ﬁ%ﬁﬂ%ﬁ‘%ﬁp?f*%ﬁﬁhégéﬁl eh etherion0- of digybstiByed bxiersordyosddher

two of the -OW OURSs;_4 C al gr Qups, -4 a% ,
hal ogen atoﬁlmilggmh%g%‘g%ho@t%yljﬂk rIOL%?‘ﬁpr%’at (k%/ilfhiaggogx ou 1},68ﬁsl\ft FGA(")?‘?O %up%tom’
cyano groupiritmlogtfomethlyl groyp, methi/ltiiy lgr@mpouniro groum cparicogrgepasul f onyl group;
or an acyl graup of fO{rruI a Rila CO wherein Ria nmeans Cl-4 al kyl group,
phenyl Saoug;thle SRYFYL BOPPRA or phenyl et henyl group substituted with one

or nore al kglp:toﬁ@gésg[foﬁ%k%}ggﬁb;ogr nitro-group or hal ogen atom phenyl ethenyl
or phenyl ethyl group substituted with 15 al kyl ene-di oxy group; :

pi peri di n- | aylacylagrawp lof | fpinpea aRiACO]L whytein Bys mehnsdCh-4l aliry]l groopyppheByk tangs
for - agr OBHen%/fl, Jy?ird%l)ra plge%%/l-ethenyl group substituted with one or more alkyl- and/or alkoxy-
or nitro-group or halogen atom; phenylethenyl or phenylethyl group substituted with
15  alkylene-dioxy group; piperidin-1-yl, 4-methylpiperazin-1-yl, pyrrolidin-1-yl group,
B stands for
- a group of formula (2);
R? stands for hydrogen atom or fluorine atom;
R? stands for fluorine atom -

20  and salts, isomers, tautomers solvates and hydrates thereof.

Another embodiment of the present invention includes compounds of the general formula

(I) - wherein R' means a nitrogen-containing aromatic moiety consisting of one or two

aromatic rings, preferably a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl,
25  pirazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl,

isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl,

indazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl or benzisoxazolyl ring; which is,

in a given case, independently from each other mono- or disubstituted by one or two of the

following groups: Cl1-4 alkyl groups, Cl-4 alkoxy groups, halogen atom,
30  trihalogenomethyl group, methylthio group, nitro group, cyano group; or

a thienyl or furyl group; or

a p-toluenesulfonyl group; or

an acyl group of formula R;,-CO, wherein Ri, means C1-4 alkyl group, phenyl group;

phenyl, pyridyl or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-



R2 stands for hydrogen atomor fluorine atom R3 stands for fluorine atom
20 and salts, isoners, tautoners solvates and hydrates thereof. Another
enbodi merwOo®B/0t4580 pr esent i nvention includes conpounds of PChd@aeral
formula (1) - wherein RL neans a nitrogen-containing aromati c noiety
consisting of one or two aromatic rings, preferably a pyridyl,

pyridazinyl, pyrimdinyl, pyrazinyl, im dézol yl, 25 pirazolyl, thiazolyl,

i sot hi azol yPT Tékegup| or halegery eloy;, Phseslethens w phqwlﬁthlyl rgwup substituted with

2ot 1oL e IR iy LIS e MBS o SHPESLLNS

or benzi soxBzedngk fori Nng; which is, in a given case, | ndependent ly from each
ot her nmono- or di SUb? ituag(g by one or two of the follow ng groups: Cl-4
al kyl groups, 3P § é@é’%‘ Sups, hal ogen atom 30 trihal ogenonet hyl

group, nget hRPEt*ah&’sﬂ,&ﬁy&ogéﬂéﬁ)&&&ﬁfdﬁne&%ﬁ{m group; or a thienyl or furyl

group; or t ol uenesul Tonyl group; or an acyl group of formula RlaCO,
wher ei n Ri aRistands 10t flgomankstbmgr oup, phenyl group phenyl, pyridyl or

phenyl et henyl , group substituted kyl - and/ or al koxy WO
03/ 074500 P %'Bﬁ g%ﬁrﬁtau@nlﬂs Wﬁ\efaﬁﬁ a&ag‘ﬁgr ]ﬁe&F en atom phenyl et henyl
or phenyl ethyl group substituted with al kyl ene-di oxy group;
pi peridin-l1-yl, 4-nethylpiperazin-l1-yl, pyrrolidin-lI-yl group, B stands for
- a group oﬁnf)thlerrgllnbméla)eﬂt of the pgtsan@swemmnhydnd@ewnmwnds)of ﬂllelganwralefowmuhq
R35tan glp fluorlnl[glatom and salts, .i.soners,. tautoners. ilolvtes an

e 0

hydr at es t hEY 6oV EeTGR K h Bleay 3 S ORsACoRIiRg arQmilic HOfef, ESisHAg i (9“8(%
conpounds  ohrokti€ic 9ANEY, refeedtii| A pydifyl( Ipyridaxibiqr %T)@mﬁam% aZinyl, imidazolyl,

ni trogen-containing aromati ¢ noi ety consi sti ng one or two aronatic

rings, prefBiealyl athigraly| isqiliaraldlzi mypzolplyr |lﬁﬁ7@2@ly1, psadigzplyyl | quinolinyl,
S AR kSR ol 3 AR S S,
qui nazol i nyin,damlylnbmazloitfﬁyio,lylbbemzisﬂﬂﬁt&b@il,ydenzoxazolyl or benzisoxazolyl rmg, which is,
15 in a given case, independently mono- or disubstituted by one or two of the following
groups: C1-4 alkyl groups, C1-4 alkoxy groups, halogen atom, trihalogenomethyl group,
methylthio group, nitro group, cyano group; or .
a thienyl or furyl group; or
a p-toluenesulfony! group; or
20  an acyl group of formula R;,-CO, wherein Ri; means C1-4 alkyl group, phenyl group;
phenyl, pyridyl or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-
or nitro-group or halogen atom; phenylethenyl or phenylethyl group substituted with
alkylene-dioxy group; piperidin-1-yl, 4-methylpiperazin-1-yl, pyrrolidin-1-yl group,
B stands for
25 - agroup of formula (4) or (5);
R? stands for hydrogen atom or fluorine atom;

R? stands for fluorine atom -

and salts, isomers, tautomers solvates and hydrates thereof.

30  Another embodiment of the present invention includes compounds of the general formula
(I) - wherein R! means a nitrogen-containing aromatic moiety consisting of one or two
aromatic rings, preferably a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl,
pirazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl,

isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl,



i ndazol yl, benzot hi azol yl, benzi sot hi azolyl, benzoxazolyl or benzi soxazol yl
ring; whichis, 15 in a given case, independently nono- or disubstituted by
one or two®B/ot4se0 f ol | owi ng groups: Cl-4 al kyl groups, CPca/mHIBONA7gr oups,
hal ogen atom tri hal ogenonet hyl group, nethylthio group, nitro group,
cyano group; or a thienyl or furyl group; or a p-toluenesul fonyl group; or
20 an acyl group of formula Rla CO,. wherd n R a neans Cl-4 al kyl group,
phenyl gr odpdazolghdayaothigyelyldpenzisothipeiyl) Benrerszoly 06 bpnasarsralyl g Whitthisone
or nore al kyl - .and/or al kox I t10-gf: : enyiethenyl
or phenyl et ﬁ‘l gl&?rbﬁ%es 11}553% F’%@f? Eeig I{v}\#rﬁ Ora‘?lg%téﬁ%e-d&l )cg)?}ggorroup; £ Bl ﬂﬂlo%ﬁg

pi peri di n- lgrotlps: €1 +eilkyl piopps, aZi--allcoxly, greypsy bilogématomy frilgrlogepomBthyt grudp, f or
25 - a group of forrmula (4) or (5); R2 stands for hydrogen atom or fluorine
atom R3 seihidthiq gioup) REPIGIPaPYARC BPHP; 8Bl ts, isoners, tautoners sol vates

and hydgatgﬁh%ﬁﬁggq%?d?ﬁmﬁn&;her enbodi nent of the present invention

i ncl udes conpou e general fornmula (1) - wherein Rl neans a

ni t r ogen- c ai-wiluensgl fonghgoip; aroi ety consisting of one or two aromatic
rings, preferably a pyridyl, ridazinyl., pyrim diny razinyi )

i ni dazol yl a0 Eﬁiyir &%Pﬁ/f,’fjofl%?l&z E%{a},{sg st :ngFWPS @a‘lz Blrkwgr‘i“Boﬁ%%} group;
oxadi azol yl | DAy BE phedy Bty D @t duplibsthiBd Qhith e or RSB ALST dhdlor alkoxy-
qui nazol i nypeth PAtdyTbL phoryRti %dgzolsﬁl WO 03/ 074500 PCH HU03/ 00017 6
i ndazol yl , doenitroighiupz ot yhlalogee retdrepiphempdehenyl dseplrmyletuil ygrowp spevitbitedxeitlol vl
ring; ich.i [.n_a given case, i.ngdependent]|y. o-_or..di substituted by
one or ‘two agﬁyﬁ‘%fﬁé&%f Wr@perﬁf‘%ﬂﬁé’. 9‘5%%q%PW¥m¥glaB¥r,ml&%l 3?@;{%‘%?9 gr oups,
hal ogen at @ntahdsifBal ogenonmet hyl group, nethylthio group, nitro group, cyan
group; or 5 a thienyl or furyl group; or a p-toluenesul fonyl group; or an
acyl group -of 2 gmumell dorrida Coriherei n Rl a neans Cl-4 al kyl group, phenyl

group; phei{nyslta E%rih%og%apo%?gyh%rﬂﬁ%$mgrOUD substituted with one or nore
al kyl - and/or elfld OXY- T

R? stands for fluorine atom -

15  and salts, isomers, tautomers, solvates and hydrates thereof.

Preferred compound of the general formula (I) are wherein R1, B or R2 and R3 are those
groups which are listed in Tables 1 to 3 including any combinations thereof, for example
(285)-4,4-difluoro-1-(2-{[8-(2-pyrimidinyl)-8-azabicyclo[3.2.1]oct-3-yl] exo-amino}acetyl)-

20  2-pyrrolidine carbonitrile; (25,4S)-4-fluoro-1-(2- {[8-(2-pyrazinyl)-8-azabicyclo-[3.2.1]-
oct-3-yl] exo-amino} acetyl)-2-pyrrolidinecarbonitrile; (25)-4,4-Difluoro-1-(2-{[1-(2-
pyrazinyl)piperidin-4-yl]amino } acetyl)-2-pyrrolidine carbonitrile; (25)-4,4-Difluoro-1-(2-
{[1-(5-cyanopyridin-2-yl)piperidin-4-ylJamino} acetyl)-2-pyrrolidine carbonitrile; (25)-
4,4-Difluoro-1-(2-{[1-(6-chloropyridazin-3-yl)piperidin-4-yl] amino}acetyl)-2-pyrrolidine

25  carbonitrile; (25)-4,4-Difluoro-1-(2-{[1-(6-cyanopyridazin-3-yl)piperidin-4-
yl] amino}acetyl)-2-pyrrolidine carbonitrile;

Term "nitrogen containing aromatic moiety consisting of one or two aromatic rings"

includes all such ring systems known at the priority date of our present patent application.
30

Term "halogen atom" means fluorine, chlorine, bromine, or iodine atom. "C1-4 alkyl

group" and "C1-4 alkoxy group" mean linear or branched chain aliphatic hydrocarbon

groups containing 1-4 carbon atoms.



or nitro-group or hal ogen atom phenyl ethenyl or phenyl ethyl group
substituted with 10 al kyl ene-di oxy group; piperidin-21-yl,

4- et hyl pvpas@zisme | -yl , pyrrolidin-1-yl group, B stands fecTH@3go@ap of
formula (6) or (7); R2 stands for hydrogen atomor fluorine atom R3
stands for fluorine atom 15 and salts, i oners, tautoners, solvates and
hydrates thereof. Preferred conpound of t eneral formula (1) are wherein
Rl, B or RIherebmm@uadsof fhesgenerg &mﬂav@ ecwo 182 [Q Q¥WcEVPRIioNans prepased by

I ncl udi ng r

T S ————
exo- ani no} K'eind B 426 tize smier ad gd;leﬁ@b@% bomtli Kl ehloroacetyl denvatlve of the general
(2S,4S)-4-f| uoro-| - (2- (2- pyrazinyl azgbi cycl o- [

exo- am no} deeays (IH. 1y P’i?llf} therfaeanigs of .apéR (FS§s givgn eb@‘feucﬁne i de%re{df B( 2-
I t
Vh it B A o ISR AT

acetyl)-2-pyrrolidine carbonitrile; (25)- 4,4-Difluoro- I -(2- {

é al(’ go(r:“hlt ?Ir ﬁg%{lé E:ic(;jluzrlsenof3 th)ella]lpylﬁﬁ)rnl tﬂe chlorc}étc(ltyf1 nér?v%tlbesagfe tﬁmg g)eneralpi;(l)lr’r;lgllal(ﬂbnaGrezS

(25) - 4 4~ DN 91 kndels, lnt-66 rRAARAP i8] dhichiad nigagn A Pirbus Wbl RG]

acetyl)-2-pyrrolidine carbonitri | m "nit ro%en contai'ning aronatic
nmoi ety consigstisnprefdraldy &y orbasevsugh osréari mstanqqqm ylamghe gotassiiin caplermare, fgp-

T N Rl e S e R A et ?ﬁwf’ ’

"d-4 al kyl erlf sl 3, 2athzaghbs 1cﬁtdé0>ﬁbuﬁdi@élﬂresﬁi@ EMPal whichhs aisheds
al i phatic hydI?}f)car on rouE:%: containing 1-4 cglrn?oolhlﬂgtorrs WO 03/ 0745 0

PCT/ HU03/ 00Bs. The m»?élon@mr@ ehly perfemedgé pémaperstprahateeqn 35 add® @ ng to our
I nvention can be prepared by the alkylation of the primary am nes of the
general formula (1) - wherein the meanings of R and B are the sane as

gi ven aboveThe phiary Amigdsl of &&c géryzlraldfeﬁnmat (Wearof prepazedanesr ako- sﬁ‘eprsmtmms
(rrr) - wherein the neanjngs and R3 are as given above- and,

desi redd by(Schemg ) dn &Erﬁrﬁgst%fée ﬁ@gtmgtqyﬁlgc S ARSI daineRghe generd f?rmyl% ¥ t s
or sol vat es ({1606 MRe }ﬂeamng of Y is hydrogen atom, acetyl, or tert-butoxycarbonyl group- are

arylated, preferably with the aryl halogenides of the general formula (X), wherein the
meaning of R! is the same as given above and X stands for halogen atom. Depending on
the meaning of R! the arylation reaction can be carried out in polar, protic or aprotic
20  solvents, between 25 and 150 °C, preferably in alcohols (ethanol, n-butanol, n-pentanol), or
without solvent in microwave oven, using an acid binder, for instance the excess of the

amine, or DBU.

For starting material the free amines or protected secondary amines of the general formula
25  (IV) -known from the literature- are ﬁsed, thus 4-acetaminopiperidine (B = formula (1), Y
= COCH3) (US-3225037);
4-tert-butoxycarbonylaminopiperidine (B = formula (1), Y = COOC(CHs)s) (J. Med.
Chem. 1999, 42, 2706); 3-(S)-tert-butoxycarbonylaminopiperidine (B = formula (2)) and
3-(S)-tert-butoxycarbonylaminopyrrolidine (B = formula (3)) (Synth. Comm. 1998, 28,
30 3919) in the last two cases Y = COOC(CHzs)s; tert-butyl 8-azabicyclo[3.2.1]-oct-3-yl-exo-
carbamate (B=formula (4), tert-butyl 8-azabicyclo[3.2.1]-oct-3-yl-endo-carbamate
(B=formula (5)) (J. Med. Chem 1991, 34, 656), tert-butyl-9-azabicyclo[3.3.1]-non-3-yl-
exo-carbamate (B=formula (6)) and tert-butyl-9-azabicyclo-[3.3.1]-non-3-yl-endo-
carbamate (B=formula (7)), (J. Med. Chem 1993, 36, 3720)) (Y=COOC(CHj3);).



In the course of the alkylation the chloroacetyl derivatives of the general
formula (I11) are applied in excess, and the resulting hydrogen chloride

i s bound w9 mar4sous aci d binding agents, preferably by apoagajo3souan as for
i nstance triethyl am ne, potassium carbonate, 1,8 10

di azabi cycl o[ 5. 4. 0] undec- 7-ene (DBU) or

2-terc-butylimno-2-diethyl am no- 1, 3- di mehyl -

per hydro-1, By Ehedwzza@htﬁppﬂhorprnéctmg)gmmp Yais etemesé:dn fioRBENP)rylatedvamate of the

k d at t
ot woen: 25 BitFr) G0y (P 5 Wik B8 mealieS pf RAABRES IR o an fafhad aPosr &y ©
prepared i Na@dicVMdedlfds. S’Mﬁtﬂa@&ioﬁ is &%@@@neﬁpa@eoué Hydrbaﬂa‘)ﬂlé 8did %% &P ethhfolic

starting cyclic secondary am ne of the general fornmula wherein the

meani ng of Kydregyeleridamsaduting atad@tﬂpﬁa'fu(lﬁ betwieen BYirngy8a a&b@ rygf-lld @ecalupflatm @
| f th 1 X) ,
aher oi 1} necE ety fhrifls' dng kolerdl B0RBR AF2 oAl IRRRIAL o I T b0

hal ogen at othe saaaeﬁldefhgad%ové he meaning of Rl the arylation reaction can be
carried out_jn polar, protic or aprotic 20 solvents, between 25 and 150 C,
preferably R a$téla%$oﬁ0§ 20 @EHSTBYR Oh fsmimBlCA. therroatornds of the gengral formula

sol vent in (f‘v? %&%‘éﬁkﬂl\é%eatﬁﬁ BgYaﬁ z‘@ﬁ'b%]t(g{yﬁﬁ%?nylgé%u N3lARE 4 Qf?thgt?ngggi% of

t he am ne, or start ng mat er i nes or prote
secondary adémesives oft the ggearel fatmile RIHCOZ Ahegdiv)the eaning bf Enis hh&vmg group,

literatyure- are used, h S 4- ac t am no eridine (B = for
CIOCH3) S @ff%‘éb‘gff)a <k OEgr%tOIButa mw@ﬂ%% :H%BP*‘%%‘?%P méEP C, fbé(r H«ﬂn& a9y

Y = COOC( CHabRAdanio or M%Qamc s pr@%%aoly 4t?1ethgyagﬁﬁe as a01d bmgm% aéent From the

3-(S)-tert-butoxycar boRyl am nopi peri di ne formul a
3-(9) - t ert - bempoupdsrdichy Iganérab fiymutt (\d) ﬁ@ IQIBtectmg)rglmlpaY( B) c)lez(vﬁ;l ninder @cidin

5 aonbi oycl Byaaptsy bbby R hset SR e parE Ao et spibtifiy g1 0 -

8- azabi cycl 80°¢, % dbtaidGhe BrelmiBOAMTRAEHRRIA G MU BTN Whdtedn {R)eabihg JFET is fHeem
1991, 34, 656), tert-butyl-9-azabicyclo[3.3.1]-non-3-yl- exo-carbanate

(B=f or niit a E®PP ok RiHe®y| - 9- azabi cycl 0-[3.3. 1 ]-non- 3-yl - endo-
carbamate (B=formula (7)), (J. Med. Chem 1993, 36, 3720)) (Y=COOC(CH3)3).
WO 03/ 074500 PCT/HUO3/ 00017 8 In the second step the protecting group Y is

removed froWhé he2-ahloradcer)l)@rpneolidinédatbonBeines o@khef @nBtal Borila AL &R M tHe
meani ngs of m@lamggsdof R e{n% lt{ﬁa?re %l?ens%m%sas %ee}ci}lgdegbo?fgp e\llrgbrc%a{lred in a four-step synthesis
(Scheme 3).
20
The starting compounds are the fluoroproline derivatives, preferably L-fluoroproline
derivatives— wherein the meanings of R* and R® are the same as defined above- with a
nitrogen protected with ferz-butoxycarbonyl group. These compounds can be prepared by
methods written in the literature (Tetrahedron Lett. 1998, 39, 1169). In the first step a
25  mixed anhydride is prepared with pivaloyl chloride or chloroformic acid ethyl ester, then
the carbamoyl derivatives of the general formula (VII) — wherein the meanings of R* and
R? are the same as defined above- are formed.
The reaction is preferably carried out in a halogenated solvent (CHCls, CH,Cl,), at 0 — 25
°C.
30  In the second step the fert-butoxycarbonyl group is cleaved in ethanolic hydrogen chloride
solution. The hydrolysis takes place at 0 - 25°C and the hydrochlorides of the
carboxamides of the general formula (VIIT) — wherein the meanings of R> and R? are the

same as defined above- are obtained.



acidic hydrolysis. The reaction is carried out in aqueous hydrochloric acid
or in ethanolic hydrogen chloride solution at a tenperature between 25 and
78 C to ywelodot4seo al i phatic or 5 cyclic primary am nes of PChd@aneral
formula (1) - wherein the neanings of R and B are the sane as defined
above. If R stands for an acyl group of for mul a Ri a CO, the conpounds of
the general formula -wherein the neah ? i S tert-butoxycarbonyl
group- are r@&cﬂ‘éﬂowffﬂl mesarkexamidge pf %tge@é@ Bfm’c“ilﬁé(‘éréﬁéh‘éﬁ olfteinpd prg IR'theOy
-wherein th fRRa [ t om
advant ageous s eb A8y Bledtkd ok BN EuRIEL Broridbfy & (LT Y ploRLRAL Nl

or gani ¢ basdCHtg @A)y Thus e myloamaca@rlcaﬂaa&mﬂ dbm*mlivlg ofihe Nfenerkl fofinti2e(IX)
conmpounds  of tg eral for%ﬁ \% the protecting group Y is cleaved
under aci di ¢ Vg9 ?H’ﬁ%mn%? r 3 %S’/ﬂ{‘?sséméfasfii?ﬁ‘#qd@(?ﬁ’ﬁ%rc%? foamsdi d in

di chl or oget hange ?&{rﬂlté vth@&hl@roacéﬁgarbaﬂo b?&idﬁtl{/&e %ﬁ‘l@ %gkﬂ%?orﬂ{ula% h?% are
general fornula ere| n the ani ng” o group o rmul a
Rla CO The chY@a‘@dI or yriktld rhReqpetytdyh medeatbeni df tHee gerztalt foemglan QR -
formula (111 rein the anl and R3 arge the sa s defined
above- are 6%}?6%{}“& ©i e Pt %t%@gﬁ% Sa’%’éc??ea%fer‘?fi e%e?lf?&%ﬁré?l?? %
conpounds  anRefbRBlyf bMﬁE@Rfu@'WﬂﬁpE’&bh&%ﬁk \6§§eh1&fi@é‘ & a&hmr&méﬂhh&% angfe' Bcgﬁng
derivatives- wherein the neanings of R2 are the sane as define

above- wi t h peintef theggedtiopmaixare.ed wi t h tert but oxycar bonyl group. These
conpounds can be prepared by nethods witten in the literature
(Tetrahedron Lett. 1998, 39, 1169). In the first step a 25 m xed anhydri de
is prepared with pivaloyl chloride or chloroformc acid ethyl ester, then

t he carbanoyl derivatives of the general formula (VII) - wherein the

meani ngs of R2 and R3 are the sane as defined above- are fornmed. The
reaction is preferably carried out in a hal ogenated sol vent (CHC13,

CH2C12), at 0 - 25 C 30 In the second step the tert-butoxycarbonyl group
is cleaved in ethanolic hydrogen chloride solution. The hydrol ysis takes
place at 0 - 25C and the hydrochl orides of the carboxam des of the general
formula (VIIl) - wherein the neanings of R2 and R3 are the sane as defined
above- are obtained.



WO 03/ 074500 PCT/HU03/00017 9 The fluoropyrrolidi necarboxam des of the
general fornmula (VIIl) thus obtained are in the third step acylated with
chl or oacewglosohisor i de, preferably at 0C, in a hal ogenat ed Peaim@a0001( CHCL3,
CH2C12). Thus the chl oroacetyl carbamoyt derivatives of the general formula
(IX) - wherein the neanings of R2 and R3 are the same as defined above-
are formed. 5 In the fourth step the chl oroacetyl carbanoyl derivatives of
the general fornmula (1 X) are dehydrated to yield the chloroacetyl cyano
derivatives of the general formula (I1l) - wherein the neanings of R2 and
R3 are the sane as defined above. Dehydration is preferably carried out
w t h phosphorous oxychl ori i n dichloronethane at the boiling point of

t he reaction m'xtgre. WO @8/ 074500 PCT/ HUO3/ 00017 :@0 zZx ZN IL 2Z2
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K)=OLL 0 WO 03/ 074500 PCT/HU03/00017 12 Biological investigations
DPP- 1V erworma/or4shd bi tory activities of the conpounds w t hrPChdH@yanaNal
formula (1) were determned by the follow ng nmethod: 5 Applied conditions
of the assay DPP-1V. source: solubilized crude extractum from CaCo/ Tc-7
cells content 0.8-1g/assay Substrat®2 H dy-Pro-AMC (Bachen) 10 Reaction:
1 hour nlbgicd]l amvesdigdtiopanpl es at 37 C, 30 nmin reaction tine at 37 C

i)logt Isglnuabﬁ??e@l\/l e acﬁ#}‘gsn&;}fy %glgﬁyas %EFE%?O p0u|I?l sa %&2[1%11 t[ﬂe rgeﬁ(ér ormul% vevgrze yme

determined by the following method:

5  Applied conditions of the assay:

DPP-1V. source: solubilized crude extractum from CaCo/Tc-7 cells
content: 0.8-1pg/assay
Substrate: H-Gly-Pro-AMC (Bachem)
10 Reaction: 1 hour preincubation with samples at 37 °C,
30 min reaction time at 37 C°
Stop solution: 1M Na-acetate buffer (pH=4.2)
Reaction mixture: 10 pl enzyme solution
10pl test compound or assay buffer
15 55ul assay buffer
25l substrate
300yl stop solution
Measurement: spectrofluorometric determination by Tecan plate reader
(Ex:360nm  Em: 465nm)
20
The reaction of the DPP-IV enzyme and the H-Gly-Pro-AMC substrate is recorded by the
liberation of AMC (7-amino-4-methylcoumarin) at 37 °C in 100 mM Tris-HCl, pH=7.5
(assay buffer). Standard curve of AMC is linear up to 31.25 uM concentration, that is why
we used the relative fluorescence unit (RFU) of the AMC formed. It is detected by using
25 360 nm excitation and 465 emission filters (30 ps integration time, Gain 25, No. of Flashes
50) by Tecan Spectrofluor Plus plate reader. Under these conditions enzyme reaction is
linear for at least 30 min, and the enzyme dependence is linear up to 2.5 ug protein (up to
700 RFU). Using 1-0.8 pg of extracted protein Ky, for H-Gly-Pro-AMC is 50 puM.
Substrate concentrations higher than 500 uM caused fluorescency detection problems
30  (inner filter effect) that can be solved by dilution of the samples.
The assay is designed to detect the active inhibitors as efficiently as possible, using a 60
min preincubation time at 37 °C. The assay is conducted by adding 0.8-1 pg protein extract

in 10 pl enzyme solution (using assay buffer: 100 mM Tris-HCl, pH=7.5) to the wells



15 551 assay buffer 25| substrate 3001 stop solution Measurenent:

spectrofl uoronetric determ nation by Tecan plate reader (Ex: 360nm Em
465nm) 20wOha/or4secti on of the DPP-1V enzyne and the H d yPPrarAMIEObSt r at e
is recorded by the liberation of AMC (7-am no-4-nethylcoumarin) at 37 Cin
100 MM Tris-HCl, pH=7.5 (assay buffer). Standard curve of AMC is |inear up
to 31.25 Mconcentration, that is why weldused the relative fluorescence
uni t (RFU) cdntdihieg AME tésd roomghounids ins1@gt ecluent dnd thsi SHguR bss3g Buffiar €66¢il taagayon
and 465 em ssjon filters (30 in ration tinme, Gain 25, No, of Flashes
50) by TecaPii&Sein HeFAtoPt SRR o B9 Bsadrnonition bere S BAgan BTl Hyme
reaction isyel biabn fOF afs |8a%fNB0HIGR-PANAMICI QuB AR HRRANLIC i S

| i near up toleZ. g r[1)rot ein (up to 7005]] FU). Usi Hg 1-0.§ﬁgi%of ext %actte‘lgal

prot ei n Km Ea@icettraEoy). Prie- AL tess volinM is 1B0bst andt the ¢exn celntio@ icompins Mg MAISOhan
500 M caused f|uorescency detection problems 30 (inner filter egfegfa t hat
can be sbl vednbg fgembe dest gompeands pelpden. Repstion simpe iss3Qagingied to thet

the active [ nhibito | &l e ssihbl e ing_a, 50 . m

prei noubat i BRI Sbid3 o RS T00 1y RIS AT, Pllad g 50Eprggence

protein ext (RW) of AMO fetm&NzydRected Wih®N6( el BLciAGERY¥nd UWehelmisstOP filids in

Tris-HC, pH=7.5) to the wells WO 03/074500 PCT/HU03/ 00017 13 contai ni ng

the test cohpwonpectiofluepPlys plait teader{ A0 Us inde@Btion we,dyaih 36 MNay. of BeshesSOHy
buffer in the.case,of controls ). Af t.he prei tjon period, the
reaction i sﬂ’i“fbéﬁ?%é) By 2 ng%gdl8¥nlgit@?1kﬁp 0§ 0 g‘ﬁﬁﬁﬁ#ﬁgﬁ@@?@PAm substrat e
solutiom (250 Mfinal concentration). The final test volune is 100 | and

the test solution contains 1% DVMSO 5 coming fromthe test corrgounds
sol ution. REazetvplaes ehasgcteristigdomnthy eazynayingibitgrnelifens of theaoninsundssofsthe gpregalby

addi ng 300 Na--acet g’ ffer, pH= .The fl uor enc (RFld? of - AMC
formed is d{éotnéc aed( Si nag&%g Lénm‘%&t;axm&]teat ?%‘%mé%% 4 ersnlggfsi?ron iy telr i ﬁﬂ\/ﬁ
Tecan spectrofluor Plus plate reader (30 s integration tinme, Gain 25 No. of
Fl ashes 50),. Inhibitjon % are calculated using the RFU of control and RFU
of bl ank. The compounds of the general formula (I) and théir salts solvates and isomers can be
15  formulated to orally or parenterally applicable pharmaceutical compositions by methods
known per se, by mixing them with one or more pharmaceutically accepted excipients and
can be administered as a unitary dosage form.
The appropriate unitary dosage form comprise the oral forms, such as tablets, hard or soft
gelatin capsules, powders, granules and oral solutions or suspensions, the sublingual,
20  buccal, intratracheal, intraocular, intranasal forms, by inhalation, the topical, transdermal,
sub-cutaneous, intramuscular or intra-venous forms, the rectal forms and the implants. For

the topical application, the compounds of the invention may be used as creams, gels,

ointments of lotions.

25  As as example, a unitary dosage form for a compound according to the invention, in the
form of a tablet, can comprise the following ingredients:

A compound of the general formula (I) 50.0 mg

Mannitol 223.75 mg
Croscarmellose sodium 6.0 mg

30  Maize starch 15.0 mg
Hydroxypropyl methylcellulose 2.25 mg

Magnesium stearate 3.0 mg



10 1C50 val ues characteristic for the enzyne inhibitory effect of the
conpounds of the general fornmula (I) according to the invention are

smal | er twan3A0BomM  The conmpounds of the general fornul @C{iHUoa00017 hei r
salts solvates and isoners can be 15 fornulated to orally or parenterally
appl i cabl e pharmaceuti cal conpositions by nmethods known per se, by m xing
themw th one or nore pharnaceutically ac](ﬂept ed excipients and can be
adni ni st er eDaidy daseudd thersprefosade of thengengiak ferpmia pl) inaase depend anyscieshstdrer m

conprise thg oral forns, such as bl.ets rd or ft el ati apsul.es,
powter o, gr oo re@elit My s eisnds b e Gt d Hitudtisnt b maRofimpligiR azs
buccal , i ntatchbapbea itselit raocul ar, intranasal fornms, by inhalation, the
topi cal, transdernmal, sub-cutaneous, intranuscular or intra-venous forns,

the rectal Feihes dgiedls ohéhe inpeionsre feponsingtedibyphe gramplss pelaw, sithowutlémiting

conmpounds o{h tcib?mgpov&gte%(glgp@y be used as creans, gels, ointnents of
| otions.” 25 &s ‘A% exanple,“a unitary dosage formfor a conpound accordi ng

to the i nveRigumn] sowstdompohindsnfahe gedead f@imuledy conprise the fol | ow ng
i ngredi ents;. A conmpound of the general formula (1) 50.0 ing Mannitol
223.75 ny OEBECAIHANS QEWOoEB Q}ﬁh%.g@er?éf@m%@e starch 15.0 ny

Hydr oxypr opy{ Qs : l}@?ﬂﬁ I stearate 3.0 ng WO
03/ 074500 Pc%%}nlr-l% (Sedf%dHOM&D%ﬁthg(g‘%gael 0 t%gﬁzr’]onpounds of the general
formul a (1) Figaye 4dgperscoaposederizhe faeta feamuld Y3, t he nature and seriousness

of the disease of ,the patient, e node .of |ication and on the conpound
i tsel f. Furt¥Bt® g{oﬁsl‘gnmou{la%oétﬂ?/g‘?ﬂefagﬁor&?@f nstrated by the exanpl es

bel ow, vvithpfghrelémofmis%mp‘éuh&eofqh@%aﬁrﬂ%ﬁxhﬁa gxgnpl es. Figure 1 shows
conpounds of the general formula (T'), Figure 2 shows conpounds of the

gener al f orFguee 7 shopws compounds of the general formula (VII),
Figure 8 shows compunds of the general formula (VIII),
Figure 9 shows compounds of the general formula (IX),

15  Figure 10 shows compounds of the general formula (X),
Figure 11 shows formula (1),
Figure 12 shows formula (2),
Figure 13 shows formula (3),
Figure 14 shows formula (4),
20  Figure 15 shows formula (5),
Figure 16 shows formula (6),
Figure 17 shows formula (7).



Figure 3 shows conmpounds of the general fornmula (I11), Figure 4 shows
conpounds of the general formula (1V), 10 Figure 5 shows conpounds of the
general fwormaloas00/), Figure 6 shows conpounds of the genecalHtosmilra (VI),
Figure 7 shows conmpounds of the general fornmula (VII), Figure 8 shows
conmpunds of the general formula (M11), Figure 9 shows conpounds of the
general fornmula (IX), 15 Figure 10 shows ]c50rrpounds of the general formula
(X), Figure 11 shows fornula (1), Figlxamplsshows fornula (2), Figure 13
shows form_liga %3%6 Figure 14 shows formula (4), 20 Figure 15 shows formul a
(5), Figur hlovvs formula (6), Figure 17 shows formula (7). WO

03/ 074500 PGH}-HUOSHAORLT-(2-XFR-Exgih@my E¥ambidclol§ Zaﬂo&vﬂvlfﬂéxbldﬁﬂﬁ@}acbwﬁz
18-(2-p)rimdi nyI) 8-azabicvclo [3.2. T Toct-3-yllexo-aninol acetyl)-

2- pyrrolldléﬁmehdm@m‘hgm The meaning of Rl is 2-pyrimdinyl group, B

Fﬁ?glsjl :5? |r§) up aO; T]?eo %@%ﬁgéfi{als{%pm erlegE@l[%r,‘Bfmlé'gr{s angeroﬁl}gg ormu%e@?rﬁj and
- 8- azabi cchb{rﬁaﬁZﬂﬁ(],@&tatamyh alqaﬁﬁgggt)e with (V) general formula -
where RL is 2-pyrimdinyl, Yis 3, Bis (4) group 10 14,7 g of
tent-butyl 8- benzyl 8- azab| cycl 0[3 2. 1] oct-3-yl -exo-carbamate (65 mol)
J. Med. 1)
tnd 12,7 Bl el Fin V2

di ssol ved i gbnzﬁﬂ)fcrﬁnulmf» when@dﬁtmﬂqiynaﬁdiinlyﬂea?t1@@@@@@H§)gﬂ§ i8x4f @bug hours. The

sol vents are evapotared and t he re5| due is dissalved |n 250 m  of
chl or of & m and wadfdd Bnidth7ep&Beyl -berzyhdeerbicysigldd. 1oct-3-yl-exo- carbamate (65

mmol) (J. Med. Chem. 1991, 34, 656) and 8,93 g of 2-chloropyrimidine (78 mmol) and
12,7 ml of 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) (85 mmol) are dissolved in 230 ml

of 1-pentanol and heated under reflux for 4 hours. The solvents are evapotared and the
residue is dissolved in 250 ml of chloroform and washed with 2x300 ml of water, dried

15  over NaySO4, and purified by column chromatography using n-hexane-ethyl acetate-
chloroform (1:1:1) as eluent to result in white crystals which are triturated with n-hexane.
Yield: 13,25 g (67%). M.p.: 113-115°C. "H-NMR (400 MHz, CDCl3): 8 1.34 (s, 9H), 1.49
(t, 2H), 1.66-1.97 (m, 6H), 3.89 (br, 1H), 4.61 (d, 2H), 6.60 (t+br, 1+1H), 8.34 (d, 2H).

20 b)) 8-(2-pyrimidinyl)-8-azabicyclo[3.2.1]oct-3-yl-exo-amine with (II) general formula

— where R! and B are given in step la.)

13 g of tert-butyl 8-(2-pyrimidinyl)-8-azabicyclo[3.2.1]oct-3-yl-exo-carbamate (43
mmol) are dissolved in a mixture of 120 ml of trifluoroacetic acid and 120 ml of
dichloromethane. The solution is stirred for 30 minutes and evapotared. The residue is

25  dissolved in 50 ml of dichloromethane and evaporated. This method is repetead three times
and the last organic solution is extracted with 100 ml of saturated aq. sodium carbonate
solution. The layers are separated and the aqueous phase is washed with 4x50 ml of
dichloromethane. The combined organic layers are dried over Na,SO4 and evaporated to
result in a white powder which is triturated with n-hexane. Yield: 6,7 g (77%). M.p.: 56-

30 59°C. 'H-NMR (400 MHz, DMSO-dg): & 1.29 (t, 2H), 1.64-1.98 (m, 6H), 3.19 (m, 1H),
4.58 (dd, 2H), 6.57 (t, 1H), 8,33 (d,2H).

c.) tert-butyl) (25)-2-(aminocarbonyl)-4.4-difluoro-1-pyrrolidinecarboxylate of the

general formula (VII) wherein R? and R® mean fluorine atom



15 over Na2SO4, and purified by colum chromat ography using n-hexane- et hyl
acetate- chloroform (1:1:1) as eluent to result in white crystals which are
triturat edowdomsm hexane. Yield: 13,25 g (67%. Mp.: 112cIHEO3/00H7 NVR
(400 MHz, CDC13): 6 1.34 (s, 9H), 1.49 (t, 2H), 1.66-1.97 (m 6H), 3.89
(br, 1H), 4.61 (d, 2H), 6.60 (t+br, 1+1H), 8.34 (d, 2H). 20 b.)
8-(2-pyrimdinyl)-8-azabicycl o[ 3. 2. 1] oct - Iﬁ | -exo-amne with (Il1) general
for mula - whereSRl gnc(237armngpl)/ermf [ rteig{bapﬂl a(2p)-23agimfcatbenyly-Bidt-difluoro-2-

i Ssol ved | WECTiHBRATO RS 1ol tHRuFherbs Lot ¥4 ot 1IBBE R e edoimn T at O ©
di chl or onet frRARront&BarkCAridtth Ak dotutfdnl 3.8 & (3PP ndQolylonH 19:{1%%/@&%@@& theThe

residue is 25 dissolved in 50 m of dichloronethane and evaporated. This

net hod i s rggeltisganixire drapwisss at dAdG Bem] @ﬁmnw@mﬁ mV&ioylmhlcmdel ae estdadaartded

th 10 m ti
separ at ot o PREEICREl GinddthbnER B W 8350 HF0s PRV Snlbfime.
The conbi negblati@ateadiey efop ke aftl thRaniQHes 1d\aﬁ§@4foamdloaﬁ/mrradoﬁdnmxm&@&ul t

in a white powder which is triturated with n-hexane. Yield: 6,7 g (77%.
Mp.: 56 30W5&:3@ viith wyerery b OONMPEL sobNisn. Hen: wigh wates, Qrtedcmqysodﬂuwhplg@ 0

6 3.19 6 0/\8
o, 3,05 (il o R0 W S L 0 Y ot bl e,

of the gen®f.pt 18641681 II—MNMR\(\#[EIMHZ IRZ)Calgl)Ei SRB48n§@r9H)I; Q®-2. ae(n@tsoamy)m 69
03/ 074500 PCT/ HY03/ 00017 g g(: |) of text-buty

(29) - 2-¥oani e Byt )3.86 4(%@%96 oChh), p4y§$ dbr,dlﬁaaﬂdb@lr,l@aw& g 6.81 (br,
(Tetraheron_lL ; ?98 39, 1169) are dissolved in 57 m of

di chl or onet hane anc? to the solution 3.8 mM (27.2 muol) of triethylamne are
added. To the resultlng m xture dropwise, at -15 C3 m (25 mmol) of

pi val oyl chl ori de ed nd 5 the mxtur IS stlrred at that

t enper at ure“for PrOeH ; rplidineenzbay, FO (S0 2 sol ution are
added drop yre g@ﬁ‘é}altﬂﬁnﬁ?a)fmcﬁvhéreﬁtwre{nﬁq{ﬁrﬁéan]ﬂdbaﬁ% ato-ﬁtf'se reaction mxture
is washed wth™wate solution, then wth water, dried over

sodi um Kul phate 383 gv&po7 atremol) Oofadaitbubyl O@Swae(amj&iocmﬂahayl)349dlﬂgox(oég%

of the above ro uct .cr allize. 3

b 1. 45 (s, Bl dipyed iPuom 5252 Shangls P Gobitoghipifs softon”

maj or) (5- CHgAg stitredSat tBdm témpdihturdSfd? 4(Kurs. MR 188 testiltBigGhisidAbion 150 ml of diethyl
cther are added, the resulting white crystalline material is filtered off. 2.55 g (87 %) of the

above product are obtained.

20  M.p.: 232-233°C. 'H-NMR (400 MHz, DMSO-dg): 8 2.43-2.51 (m, minor) and 2.81-3.05
(m, major)(3-CHy), 3.71 (t, 2H, 5-CH,), 4.46 (t, 1H, 2-CH), 7.81 (s, 1H, ) + 8.12 (s,
1H)(NHy), 10.12 (br, 2H, NH,H.

e.) (25)-1-(2-chloroacetyl)-4.4-difluoro-2-pyrrolidine-carboxamide of the general

25  formula (IX) wherein R? and R® mean fluorine atoms
2.54 g (13.6 mmol) of (25)-4,4-difluoro-2-pyrrolidinecarboxamide hydrochloride
are suspended in 25 ml of dichloromethane and to the suspension 4.1 ml (29.3 mmol) of
triethylamine are added. To the resulting mixture drop wise, below -10 °C 1.2 ml (15
mmol) of chloroacetyl chloride in 20 ml of dichloromethane are added. After 1 hour of
30  stirring the suspension is poured into 450 ml of ethyl acetate, the precipitated triethylamine
hydrochloride is filtered off, the filtrate is evaporated and purified by chromatography
using chloroform - methanol 4:1 mixture eluent. 3.0 g (97%) of the above product are

obtained in the form of colourless oil.



mnor) (NH2). d.) (25)-4,4-difluoro-2-pyrrolidi necarboxam de hydrochl ori de
of the general fornmula (VII1) wherein R2 and R3 nean fluorine atons 15 3.93
g (15.7 nwolop/oofsot ent - butyl (2S)-2-(am nocarbonyl) -4, 4- di PCEEE3/00017
pyrrolidi necarboxyl ate are dissolved in 75 m of 25% et hanolic hydrogen
chloride solution and stirred at roomtenperature for 4 hours. To the
resul ting suIlspenS| on 150 m of diethyl elher are added, the resulti ng
white cryst AHINMR (A00eViFE, DMSOids):ér 2346£52 (1, §5) ¢ X.672%8 (of |H){3-CHDo4.67-

D 51 4308 .Gl Bniey’ 38 TR AT 4t G R 72¢dp)

4.46 (t, 1Hjg é 7.81 (s, 1H ) + 8.12 (s, 1H(NH2), 10.12 (br, 2H,
NH2}). e.) (2 (2 chl oroacetyl)-4, 4-di fl uoro-2-pyrrolidi ne-carboxam de
of the general 25 formula (1X) wherein R2 and R3 nean fluorine atoms 2.54
g (13.6 of £& 1 - diflLuoror 2-pyrrol i di GG aLD0X 1 de. hydrochl ori de
aresusp%g}iln 81)246% Lioro-2-pyrolidia el Pn41n1

(29.3 nmol ) gaieraltfbrrﬁﬁlbﬂfb)fw}[welﬁifé aadcﬂtécﬂﬁeai{mubﬁﬁe ét@ﬁié' ting mxture drop
w se, below-10 C 1.2 m of chloroacetyl chloride in 20 m of

di chl or onet hane aPé a&deéiZ§6 Afntﬂéff’l)l P ur(2dr1-gbcklproaesti- %%dlfblggp%myrr@hdms-
poured into %BX&%Idﬁtm‘gt b v%ﬁeiﬁmhe fnflhcﬁ" L RBLAh SRR El'ﬁt nﬁ @urplfl{nga o

hydrochlorl e 1s ere trate 1s evapora ed an
chr onmat ogr aphysphosiug @xyctﬂlmdﬁ‘ are addednthtdean dhe 4iktumd it heardgbt2hhourd (ﬁz’ theré %799
of the g@ove pr.oduct are obt fiu ned i.n the form of col ourI ess qil.

a

03/ 074560 peeraiieg tyng maferial thaqik iy afbxgpiurtigs B the rofluyng t@zsqlméijm
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(29)-1-(2- clintoraoakhet pob) and, it gloff Ipomlssium-qayb(matei dendded theritd.r Afte irrihd€or an
gener al for ﬁ%ﬁerel JfR’Zcﬁ L an fl uorine at(% 1 .4 (46
mol ) of (2 “flt 2S S8 tiftepeds out Eﬁ‘% or JUBOTh {5 FYAROHR BEH Aikés
are dissol V%l‘:eiv@d ZMctls teiturtted Wiy RABERRMPhe ARG VIS yBllov éﬂ@taﬁnﬁ% kofdcted and
15 70 ml of diethyl-ether are added. Thus impurities are dissolved and pure white solid
crystalline product is obtained. Yield: 6.0 g (56%). M.p.: 86-87°C.
'H-NMR (400 MHz, CDCL): § 2.76-2.98 (m, 2H, 3-CH,), 3.92-4.26 (m, 2H, 5-CHy), 4.46

(qv, 2H, CH,C), 5.11 (m, 1H, 2-CH).

20 g) (25)-4.4-difluoro-1-(2-{[8-(2-pyrimidinyl)-8-azabicyclo[3.2.1]oct-3-yl]exo-

amino }acetyl)-2-pyrrolidinecarbonitrile

6,13 g of 8-(2-pyrimidinyl)-8-azabicyclo[3.2.1]oct-3-yl-exo-amine (30 mmol) and
5,74 g of (25)-1-(2-chloroacetyl)-4,4-difluoro-2-pyrrolidinecarbo-nitrile (27,5 mmol) and
12,5 ml of triethylamine (90 mmol) are dissolved in 250 ml of dry acetonitrile and stirred
25 at 70°C for 3 hours and then at room temperature overnight. Then the mixture was
evaporated to give a brownish thick oil which is purified by column chromatography using
chloroform-methanol (6:1) as the eluent to result in a solid product which is crystallized
from abs. ethanol. Yield: 5,7 g (77%). M.p.: 162-163°C.
'H-NMR (400 MHz, DMSO-dg): 6 1.32 (td, 2H), 1.6-2.0 (m, 7H), 2.6-2.9 (m, 2H), 2.85 (i,
30 1H), 3.0-3.5 (m, 2H), 3.97 (ddd, 1H), 4.13 (ddd, 1H), 4.61 (m,2H), 5.05 (dd, 1H), 6.60 (t,
1H), 8.35 (m, 2H).



phosphor ous oxychl oride are added thereto. The m xture is heated for 24
hours (if there is 10 remaining starting material then it is refluxed
further).wDwsiongoa he refl uxing the solution wll becone paraigeiodaw and
sticky solid material is precipitated. The solution is poured into another
pot and 50 g of potassium carbonate are added thereto. After stirring for
an hour the solid salts are filtered out 1&nd the solution is evapor at ed.
Pal e yel | owExiample2 received which is triturated vvlth n- hexane. The

recei ved yelﬁg)w
added. Thus U o - i y =

product is thx&tdirﬁdlecéfbeindﬂe@;lﬁ/dgwhﬁﬁf’& M p.: 86- 87C. ' H NWR (400 |sz
CDC13): 6 2.76-2.98 (m 2H 3-CH2),, 3. 92426( 2H, 5-CH2), 4.46 (qv

2H, CH2C1), 5.11 Ir(l the @ﬂerahf@m}lla gipans 2-pyrazinyl-group, B means a group of formula
(2S) -4, 45di R ¢ cyclol3 2 |l oct-3-yllexo-
anm no acet yl(ﬁyg %%/elra ?%ﬁ%ggec%? %%MQ; %&}%h&%ﬂ $ﬂ1

8- (2-pyrimdinyl)-8-azabicycl o[ 3. 2. 1] oct - 3-yl -exo-anine (30 nmol) and 5,74
g of (2S)-1-(2-chloroa et8y) 4, 4- X yrrolldlnecarbo nltrlle(275
mol ) and 2,5 #gLhnt RALaziy BaD1aYRIOIY 2k lactyd-yhenayeaubs sOvith - 6Y)
dry acetoni t 1% f n room
terrperaturetgfnif\lléer?ln}ﬁgﬁlt11§ 'w}%ﬁ@%hgzﬁxgﬁﬁg %12@ eva(’g—%z ed&'@@f%él&\},e a browni sh
thick oil which i054pumli foff e@lmppymtmr:m(&hnmnﬁt eyt alphy/ glsofngert butyl 8-benzyl-8-

hl or of or m met.h th tt t] | t_.whi ch
s orysthi| PO et ettt @0 susop (4935 iy pf - Tebaaiels
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4.61 (m 2H) undergstlyxiépr 5Q|-h)ours6 T8O squents a_na)evala)t&@d,(ihp r@H)u.e 1INDisOBY @7h5W0m]1 of
PCT/ HU03/ 00Q7 b

(2S, 4S) - 4- fI'UioT 0- ﬂq‘ﬂ \?é%gg ‘Ylgj 4X3f0a%1 ﬁ)&lvyat%r QE'%P(YVCN@S[%‘ and purified By wpjuggty,. o

m no} acet yI lchmZnamgTﬁpHyl dslﬂgqanmﬂé-bmyl Qcéthidyhinetlar (1) Ias téﬂ%ng%@%ﬁht in
f or mul aég R1 neans %&%r azinyl - ar oup, B means a grou formul a 4

R2 mean hy(‘,l‘fhétﬁéﬁ’s&l%\ﬁ‘h ArRmitirated gvith grbexane. Yielin0,38. g F3L6e%) Mgvi122 212§ °Cy
azinyl') - 8- a2yt oSt RS0 5 $59° G2OR7PAE 16! (M, 1.67-1.99 (m, 611),

3.88 (m, 1H), 4.56 (bs, 2H), 6.59 (d, 1H), 7.77 (d, 1H), 8.07 (dd, 1H), 8.17 (d, 1H).

b.) 8-(2-pyrazinyl)-8-azabicyclo[3.2.1]oct-3-yl-exo-amine with (IT) general formula —
20  where R' and B are given in step 2a.)
3,85 mg of fert-butyl 8-(2-pyrimidinyl)-8-azabicyclo[3.2.1]oct-3-yl-exo-carbamate
(1,26 mmol) are dissolved in 20 ml of 12% ethanolic hydrochloric acid and the solution is
stirred for 7 hours. 20 ml water is added to the formed suspension and the pH is made to 11
with aqueous potassium hydroxide. The layers are separated, the organic phase are dried,
25  evaporated and purified by column chromatography using ethyl acetate — methanol — 25 %
aqueous NHj solution (17:3:1) as eluent to result in a pale yellow oil. Yield is 167 mg
(65%). 'H-NMR (200 MHz, DMSO-de): 6 1.29 (t, 2H), 1.62-1.83 (m, 4H), 1.84-2.00 (m,
2H), 3.12 (sp, 1H), 4.57 (dd, 2H), 7.74 (d, 1H), 8.05 (dd, 1H), 8.15 (d, 1H).

30 c¢) tert-butyl  (25,45)-2-(aminocarbonyl)-4-fluoro-1-pyrrolidinecarboxylate of the

feneral formula (VII) wherein R means hydrogen atom and R ® means fluorine atom

1.63 g @ mmol) of  (25,45)-1-(tert-butoxycarbonyl)-4-fluoro-2-
pyrrolidinecarboxylic acid (Tetraheron Lett. 1998, 39, 1169) are dissolved in 25 ml of
dichloromethane and 1.2 ml (8.4 mmol) of triethylamine are added. 0.86 ml (7 mmol) of



general formula - where Rl is 2-pyrazinyl, Yis COOC(CH3)3, Bis (4) group
0,54 m of chloropyrazine (6 mol) and 1,13 g of tert-butyl 8-benzyl-8- 10
azabi cyclwp33@74)oct - 3-yl - exo-carbamate (6 nmol) 0,97 nml  @CT/HU03/00017

1, 8-di azabi cyclo [5.4.0]undec-7-ene (DBU) (6,5 nmol) are dissolved in 40
m of 1-pentanol and heated wunder reflux for 50 hours. The solvents are
evapotared, the residue is dissolved in 580'm of chloroform washed with
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2H), 1.67-1.99 6 88 1H), 4.56 (bs, 2 5 7.77
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8- (2-pyri m HILMNNIR- (aeawaz CYMISGI-85)25 1] 380(s; B, 12:@XD26 dnh 2MaBeCHY)13 26-306T0{n),
are dissolved in 20 of 12% et hanoli¢c hydrochl oric acid and the sol ution
is stirredZHe?- CﬁZPrO”ulf%(d 28, HCRP & and Seiddbs ¢ 4Tk 610 rhéd 7 $brs pENRoh and
the pHis made to 11 w th agqueous potassi um hydroxi de. The |ayers are
separated, the organic phase are dried, 25 evaporated and purified by

col um chr odat og@bdcm Jufiuarg-2epyrydlideetibbramidetiyiaebloride 25 % aqueous NH3
sol utlon (17 as eluent to result in a pale yellpowoil, Yield is 167 ng
(6599 . IO Nt 2bmre Rk ip R i T gans hgrieh sty MR S ansefnorivg aifey-

Il- El)4- 2-8085( End IZ!FD é127 1 )Sg?ré%p) b of of- 51‘Zrt(61f#yl 2k s a2 tarkilocdbdidyi)-B il fid;
(2S, 4S) - 2- (ayri’rcoiuhmcbﬁmyygamre Idwscnlaed HpX/Srmbbf 25 Wedanobic iy dbegenthlotide soheiver al

formula (VII1), wherein dro en a nd .R.3 ns fluarine atom
1765 g (7 i ORI QR ot P e B A B FReh G SpetEine SubStarce
pyrrol i di neganhesy|ofe washed (gt éﬁéﬁ%ﬁé{l d!ﬂ%at Th&s99%6 3988%36)abdi & pelidsPhied
in 25 m of dichl ororrethane and 1.2 (8 mrol ) of triethylanmine are

added. 1 8eobtpingd. Vel 35035 10@ 03/ 074500 PCT/ HU03/ 00017 191 pi vaI oyl

our and 2 T IR0 REE IS0 Mo Pak i e uE R Rt phr 46 RS0 8, T

thereto. Afygy, so3ve(dhouy, 0f1 (sSTH Y ddaR.69Q, IﬁﬁN‘H L9 Mkl eNshwashed with

wat er, 1N sodium hydrOX| de sol ution and

e.) (25.45)-1-(2-chloroacetyl)-4-fluoro-2-pyrrolidinecarboxamide

20  In the general formula (IX) R? means hydrogen atom and R® means fluorine atom.

2.54 g (15 mmol) of (25,4S5)-4-fluoro-2-pyrrolidinecarboxamide hydrochloride are
suspended in 60 ml of dichloromethane and 4.6 ml (33 mmol) of triethylamine are added
thereto. To the obtained mixture, 1.27 ml (16 mmol) of chloroacetyl chloride dissolved in
15 ml of dichloromethane are added dropwise below -10°C. The reaction mixture is stirred

25  for an hour and the suspension is poured into 500 ml of ethylacetate, the precipitated
triethylamine hydrochloride is filtered off, the filtrate is concentrated and purified by
chromatography using a chloroform-methanol 4:1 mixture.

Thus 3.0 g (97%) of title compound are obtained as a colourless oil which crystallizes
during standing. Its melting point is 95-96°C.

30 'H-NMR (400 MHz, DMSO-dg): & 2.22-2.50 (m, 2H, 3-CHy), 3.57-4.04 (m, 2H, 5-CHy,),
4.36 (qv, 2H, CH,Cl), 5.22 (d, 0,5H) and 5.39 (d, 0,5H)(4-CH), 7.03 (s, 0,74H ) and 7,22
(s, 1H) and 7.56 (s, 0,26H)(NH,).

f) (25,45)-1-(2-chloroacetyl)-4-fluoro-2-pyrrolidinecarbonitrile




water again, it is dried on sodiumsulfate and evaporated. 0.88 g (54% of
the title 5 conpound is crystallized fromdiethylether. Mlting point is
173- 175C. woHs R0 400 MHz, DVBO-d6): 8 1.38 (s, 9H); 2. 07PeTaBuodnpo12H,
3-CH2), 3.49-3.67 (m 2H, 5-CH2), 4.13 (d, 1H, 2-CH), 5.07 and 5.35 (br,
1H, 4-H), 6.91 + 7.17 (br, 2H, NH2). d.)
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mol ) of  chhar e | oL di lLved, i 5 f_.dj or e are
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Thus 3.0 g i . dzare obtapned .as,a,col.ourl ess oil which
crystal |l i zes'—¢ PSP g e es HRE hg  B A g5 gBEs ' H NVR (400
MHz, DMBO- d@jjexdamin@aceybf-pyiolidibecasbdaiidile dily@ocklolde (M 2H, 5-CH2), 4.36
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(25, 48) " 1- ( E0CRE QRO Hydroder bR Ra ke RULEO ) HBRKELARN! tr1 1 e VIO 03074500

243 mg (1.2 mmol) of 8-(2-pyrazinyl)-8-azabicyclo[3.2.1]oct-3-yl-exo0-amine
reacted with 191 mg (1 mmol) of (28S,4S)-1-(2-chloroacetyl)-4-fluoro-2-pyrrolidine
carbonitrile as it is described in Example 1/g.). The product is purified by chromatography

20  wusing a 4:1 mixture of chloroform and methanol and its dihydrochloride is prepared. Thus
125 mg (29%) of title compound are obtained in the form of white crystals. M.p.: 201-
202°C. '"H-NMR (400 MHz, DMSO-dg): 6 1.76-1.80 (m, 4H), 1.94-2.01 (m, 4H), 2.47-2.51
(m, 2H), 3.64-3.80 (m, 1H), 3.79-4.03(m, 2H), 4.15 (m, 1H), 4.67 (m,2H), 5.03 (m, 1H),
5.52 (4, 1H), 7.86 (s, 1H), 8.15 (dd, 1H), 8.28 (d, 2H), 8.90 and 9.00 (s, 2H).

25
Example 3
(28)-4.4-Difluoro-1-(2-{[1-(2-pyrazinyl)piperidin-4-yl]lamino}acetyl)-2-pvrrolidine
carbonitrile dihydrochloride

30 The meaning of Rlis 2-pyrazinyl group, B means a group of formula (1), R? and R®

mean fluorine atom in general formula (I).

a.)  1-(2-Pyrazinyl)-4-acetamino-piperidine with (V) general formula — where R! is 2-

pyrazinyl, Y is COCHs, B is (1) group



In the general formula (I11) R2 means hydrogen atom and R3 neans fl uorine
atom 1.73 g (46 mmol) of

(2S, 4S) - w3500 oacet yl ) - 4-f | uor o- 2- pyrrol i di necar boxampde/H@smodi7ssol ved
ina mxture of 20 mM of dry acetonitrile and 30 ml of dry dichl oronet hane
and 32 m (25 nmmol) of phosphorous oxychégrl de are added thereto. The

m xture is 5 refluxed for 24 haour u oured in t her
flask and 50 g 8%55&%%%%%1%3% ]aé @P%?{bomglonrred

for an houy,. ﬁg’éoh%p%&hk SPSR Dl &l ﬁéatte@fﬂﬁher @éﬂl&rfoﬁ\liﬁlﬁ@ﬁ@t TROser e

filtrate a™p I'ow o'l is obtained which is purified by chronatography
using a 9: kvapoxated end)ftha:fﬁsmiuefm)pmlﬁaﬂ bm;tohamlchrom?éoﬁwlé’ ey ethyt aeriete — i s

Cocad) s motnel 35t mepiNEnsy gl ¢b7 3,108 ity P g of
2H, CH2L1 CHL ot
(25, 4924, PP S e oot %?ﬁiﬁiﬁ“j"% 5%‘?%"%?%%(%43?{2%“ Hag)

ycl of
yl ] exoani nQHCRIY (m25HY 33 qdn:llZchaméé?n%& o, LE).ot. BY Gd o), Gri7de, 18, drHyehEt al
formula (1) wherein R 2-ny K B nmeans a group of fornula
(4), R2 st &hdslANGD; ﬁ&é&%gﬁféﬁﬁ\%ﬁﬁ(@@%% for fluorine atom 243 ny
(1.2 mmol) of 8-(2-pyrazinyl)-8-azabicycl o[ 3.2.1] oct-3-yl -exo-am ne
reacted with 191 ng (1 mmol) of

(2S, 4S) - 1- (2 chl mwmmw@ (Bi generak formulei+ Whore Ragnd B | s
descri §8d in Exan*ﬁjes% The product is purified by chromatography 20
usi ng P8Ry I orof orm and met hanol and its di hydrochloride is

prepared. Thus @aﬁng‘éf (1@-/9 Shinl)-4lLeaonmopiperidine (@Dtrﬁﬂnnbdire distdieed or s of
white crystals. Mp. Zyr H NVR (400 MHz, O do) 81761%
4H), 1.94- mbaof 2ny hzydi}ochl:@mmzi 511d thenfolypiign lsah%l@dsu%’@f(f uxlﬁ)r § foyts. AlE8(m
2H), 4.15 (

.15 (dd. rapling ettt 1) lleq diltiab o i 15gRRidZand Hepchicfs exeny

(2S) - 4, 4- Divhdsued evithr 4% 20 thl alch(dieornéthyﬂl@ ljﬂmecdmbinecuoygahicahﬁyms,are dried over

acetyl) 2-pyrrolidine carbonitri h hl or i e30 meanj n
2- pyr adP nyll¥ft}}§@mﬁnd gvaperated to f%é&gafmg gzrrﬁ‘lgé’f(ﬂlf) abq¥5 Y hgsyﬂlaogﬁcxfyrs@gl ti ne
atomin geq\%é)a offgeba (1). a.) 1 -(2-P razinyl)-4-acetam no-pi eridine
with (V) gen a forrru1a - where RL is 2-

'H-NMR (200 MHz, DMSO-ds-CDCl3): § 1.09-1.36 (m, 2H), 1.78 (d, 2H), 2.78-3.31 (m,

4H), 3.54 (m, 1H), 7.76 (d, 1H, 3°-H), 8.03 (44, 1H, 5"-H), 8.29 (d, 1H, 6'-H).

20 c¢) (25)-4.,4-Difluoro-1-(2-{[1-(2-pyrazinyl)piperidin-4-yl]Jamino } acetyl)-2-

pyrrolidinecarbonitrile _dihydrochloride of general formula (I) wherein R' s

2-pyrazinyl group, B means a group of formula (1), R? and R® mean fluorine atom
63 mg of 1-(2-pyrazinyl)-4-amino-piperidine (0,32 mmol) and 62 mg (2S)-1-(2-
chloroacetyl)-4,4-difluoro-2-pyrrolidine carbonitrile (0,32 mmol) and 285 mg of polymer-
25 bound 2-fert-butylimino-2-diethylamino-1,3-dimethyl-perhydro-1,3,2-diazaphosphorine
(PBEMP) (0,73 mmol) are dissolved in 20 ml dry acetonitrile and stirred at 55 °C for 8
hours. The resin is removed by filtration, the filtrate is concentrated by vacuum and the
residue is purified by column chromatography using chloroform — methanol (9:1) as eluent
to result an oil, which is treated with hydrochloric acid in diethylether result in 83 mg (60
30 %) of title compound, as white crystals. M.p.: 158-160°C. 'H-NMR (400 MHz, DMSO-de):
8 1.54 (m, 2H), 2.15 (m, 2H), 2.80-2.95 (m, 4H), 4.20-4.25 (m, 4H), 4.55 (d, 2H,), 5.20 (1,
1H), 7.00 (d, 1H), 7.87 (dd, 1H), 8.50 (d, 1H); 9.38 (br, 2H).



pyrazinyl, Y is COCH3, Bis (1) group WD 03/074500 PCT/HU03/00017 21 0,45
m of chloropyrazine (5 nmmol) and 1,6 g of 4-acetam nopyperidine (10 nmol)
are di ssowoador4sod5 m of 1-pentanol and heated under refPCI/HW@B/0007hour s.
The sol vent are evaporated and the residue is purified by col um

chromat ography using ethyl acetate - nethanol - 25 % aqueous NH3 sol ution
(17:3:1) as eluent to result 0,81 g (76 (%2 of the 5 above crystalline
product. MIpxampled- 160C. ' H NVR (200 MHz, DMSO-d6): 8 1.34 (dg, 2H), 1.78
gm+§m% g -Diffuorg-4-2-4{1:5- i--ﬁ tderidifly-Allindyal ﬁ-Llsﬁ
1-(2-iDyrazimo)ihﬁmaﬁmﬁﬁlepﬁmcﬁlbaﬂéﬁdd,h (rn) igeneral fbrrmia - where Rl and
B 10 are given in step 3a.), 697 ng of

1- (2- Pyr azi nyl ) - Hheqpeanapgoids - isiSpapnetpnading-yl graw.)B meansh geup foriglal@d),
of 2 N hydr 3 b I | eated under reflux for 8

hour s. gfte@nmgggllﬁ%agﬁ%lﬁ%&%%%?}aggse%Irﬁgg}tl%aza v th 20 % sodi um hydr oxi de and
t he agqueous solution washed with 4 x 20 nml dichl oronet hane. The conbi ned
organic layers are dried over vapor at to afford, 292 (52
% of the dbbve bksbyanopyadingyhog-acelamigo-piperig 2 withy -%@ﬁorﬁu}awbg%o
Vhz,  DVGO- 0 CBCAEop fid 991y R6CODN:20s (13 f(d; 2, 276331 (m  4H),
3.54 (m 1H), 7, 60(13,%1H,_%,§'-H), g. 03 (Sa(d,;gigLH,p 5 _H), 8.29 (d. 1H 6 -H).
20 c.) (2S)-4  Following procedures outlined for examples 3a), the above crystalline product is

4-Difl “1-(2-{[1-(2- ' ioper.i di.n- 4- i - 2-
pyrr ol :J r ge‘é%ll%‘ﬁémlrtﬁ’igé’o rtﬁiz/%fp%%ﬁ: gﬁ%ﬁ“@?%@]&ﬁ’?ﬁ %?ﬁ?ﬁ%g%l,l%-%%p& M
H 2_ . , f f

i Uor 1 ho. at o L3S B 04 T R 2, O D) Ao Bl oA DRy J 2D,
62 ng (2S)-846¢ &l 1EH or oacetyl )-4, 4-di fl uoro-2-pyrrolidine carbonitrile

(0,32 mol ) and 285 ng of pol yner- 25 bound
2-tent-butylimno-2-diethyl am no-1, 3-di net hyl - per hydro- 1, 3, 2-di azaphosphori

ne (PBEMP) ,731-@&%@&{-@_5@4&%&09@3&1&% Fitd (BF 841 tfbrint®a A0GyISé RF ed
at 55 C for hours. Theé resin is renoved by filtration, the filtrate is
concentkiat exhddy asgggiveminatee 42he residue is purified by col um

/]

o1 ai an s+ PRSP REEATET SuntE 1 Qe 301 Bh Y EPverPedfitiel 76
ng (60 isolated. M.p.: 65-68°C. "H-NMR (200 MHz, CDCl3-DMSO-dg): & 1.16-1.38 (m, 2H),
1.83-1.92 (m, 2H), 2.89-3.06 (m, 2H), 4.26 (dd, 2H), 6.54 (d, 1H), 7.50 (dd, 1H), 8.29 (d,
1H).
20
c.) -4.4-Difluoro-1-(2- Dpiperidin-4-ylJamino}acetyl

pyrrolidinecarbonitrile dihydrochloride

Following procedures outlined for examples 3c), the above crystalline product is

isolated. M.p.: 146-147°C. "H-NMR (DMSO-dg): & 1.56 (m, 2H), 2.15 (d, 2H), 2.92 (m,

25  4H), 4.20 (m, 4H), 4.55 (d, 2H), 5.20 (t, 2H), 7.01 (d, 1H), 7.88 (d, 1H), 8.49 (dd, 1H),
9.38 (d, 2H).



30 %9 of title conpound, as white crystals. Mp.: 158-160C. 'H NWMR (400
MHz, DMSO-d6): 8 1.54 (m 2H), 2.15 (m 2H), 2.80-2.95 (m 4H), 4.20-4.25
(m 4H), wo33/0(4p0 2H,), 5.20 (t, 1H), 7.00 (d, 1H), 7.87PCatHU0RNG178. 50
(d, 1H); 9.38 (br, 2H). WD 03/074500 PCT/HU03/00017 22 Exanple 4 (2S5)-4
4-Di fluoro-1-(2- f Fl-(5-cyanopyridin-2-yl)piperidin-4-yl]amino acetyl)-2-
Ryrrolidine carbonitrile dihydrochloride e neaning of Rl is

5- cyano- pyr Fdlilewing yirogpdotgs, oBlired fier Engmqu) 10’4‘, the comipauids) listed irRfeahiablRd
mean fluorinpe atom.i eperal formul

1-(5- WanoRVFfeﬁrﬁggei)?? %@%steé%a%%s%f perl d| ne with (V) general formula -
where Rl is 5-cyanopyridin-2-yl, Y is €3, B is (1) group Follow ng
procedures outlined for exanples 3a), the above crystalllne product is 10
isolated. Melting point is 246-251C. 1H NWR (2 MR? DMSO-d6): 8 1.19-1. 39
(m 2H), 1.82 (m 5H), 3.04-3.18 (m 2H), 3.85 1H), 4.29 (dd, 2H),
6.94 (d, 1H, 7.82 (dd, 1H), 8.46 (d, 1H). b.) ¢1-(%-CyanoRyridin-2-yl
-4-am no-pi peridine with (I1) general formula - & ere Rl 15 and B are
given in step 4a.). Follow pdprocgdures. {\l\ﬁ\rrwd ~exanpl es 3b), the
above crystalline product is isolated. 65- 68C. TN NVR (200 MHz,
CDC13-DVMSO-d6): S 1.16-1.38 (m 2H), 1831@2(m2|—|) 289306(1n
2H), 4.26 (dd, 2H), 6.54 (d, 1H), 7.50 (dd, 1H), 8.29 (d, | H. 20 c.)
(2S) -4, A Difluoro- l-(2- { [1-(5- cyanopyrl@n 2-yl) pi peridin-4-yl]am no
acetyl ) 2- pyrrolidinecarbonitrile dihydrochloride Foll ow ng procedures
outlined for exanples 3c), the above crystalline product is isolated.

15, 142 LTCL SA(RO B 5 LS54 2 ot Gt [

1H), 8.49 (dd, |1H), 938 (d, 2HForaPB/ 07#500| PCTLELAZA 000 L e

5. N 4) F | F | 133-141°C, dihydrochloride,

off-white crystals

6. [Nj/ @) F | F |238-240 °C, dihydrochloride,
) yellow crystals
7. | N: @ F | F |237-239 °C, dihydrochloride
" white crystals
8. | “: (@) F | F | 160-162 °C, yellow crystals
o
9. “ | N: @ F | F | 119-121 °C, dihydrochloride,
white crystals
10. N N ) F | F |221-225°C, trihydrochloride,
white crystals
11. | N: ) F | F |200-201 °C, dihydrochloride,
” white crystals
12. me | ; @ F | F | 185-189 °C, dihydrochloride,

white crystals




23 Fol I owi ng procedures, outlined for Exanples 1-2, the conpounds listed in
the Table 1 were prepared as a free base or as a salt. Table 1. RR R3 Rl
B HHN N woo3/0&sepl e RL B R2 R3 Melting point, conpositi ®@eI/H{Boowml a)
physi cal appearance 5. (4) F F 133-141 C, di hydrochloride, off-white
crystals 6 (N (4) F F 238-240 C, dihydrochloride, N yellowcrystals 7. j(
N (4) F F 237-239 C__di h\/drm‘hl ride” NC %hite rystals 8 (4) F F 160-162
C, yellow crystlal s3.9. ClN(N F %41)9 121rC| di hyog-ochPOrwises crystals~C whit e
crystals 10. N|(4) F F|2 25 |C, trihydrochloride, white crystals 11. -
(4) F F 200-201 C,_ di h)drochl orjde, B~|whife cfystals 12. HC N (4) |[F F

185-189 C, di hydrqghl ofi d)%Nj/CN Wni(zbe c ylgt al1§ >340 °C, dihydrochloride,
=

off-white crystals

15. C'\GK ) F | B |300-305 °C, dihydrochloride
-

N
white crystals

16. C'\[Nj/ (@) F | F | 185-186 °C, dihydrochloride,

yellow crystals

17. Cljl/\N;/ (4) F | F |293-296 °C, dihydrochloride,

white crystals

18. C'W (4) F | F | 148-167 °C, dihydrochloride,

white solid

19. JIN\]/ ) F | F |>350°C, 1,5 HCI,

white crystals

20. /STjj/ @ F | F |240-243 °C, dihydrochloride,
=

white crystals

21. [N\>_ @) F | F |102-104 °C, white crystals

22. @ij/ (@) F | F |236-241°C, trihydrochloride,

white crystals

23. ©:Nj/ @) F | F |201-202 °C, dihydrochloride,

white crystals

24, ():"»_ @) F | F |256-259 °C, dihydrochloride,

white crystals

25. ©:N\>_ ) F | F | 119-120°C, yellow crystals




WO 03/ 074500 PCT/HUO3/00017 24 13. (4) F F 108-110 C, white crystals NC/
14. (4) F F >340 C, di hydrochloride, d [/ off-white crystals 15. 01Y \(
(4) F F 390-030%5@) di hydrochloride /N white crystals 16. PCYNUOBAYOIF F
185-186 C, di hydrochloride, N yellow crystals 17. CLYNY (4) F F 293-296 C,
di hydrochloride, N ::,I white crystals 18. C N iN (4) F F 148-167 C,

di hydrochl oride, _white solid 19 "\J (4) 4 F >350 C_ 1.5 HCl NC NI white
crystals 20. /BY Y6.(4)| E{F_240-243 4?, di rp/drqshl - T, °C whhiite €oléd ystalls 21.
CN (4) F F 102-104 C, whi T el cryst(a s IS2 N|((4) FF 236-241 C,
trihydrochlorige,—white crystals 23, ¢ 4y F F-201-202 C,

di hydrochl ori de, 2Whit a@ggs(t al|s 24y N J(4;) F - (28569250 \ﬂutechohsidrochl oride,
28. s o) F | F |66-70°C, white foam
NC Z
29. | A (3) F | F |216-218 °C, dihydrochloride,
Z

white crystals

30. @\\N( (5) F | F |182-185°C, white solid
31. [N\T (5) F | F |241-243 °C, trihydrochloride,
N/
yellow crystals
32. [N\j/ (6) F | F |276-278 °C, dihydrochloride,
yellow crystals
33. s (6) F | F |240-243 °C, dihydrochloride,
=

yellow crystals

34, ©:N\>__ (6) F | F |82-85°C, hydrochlorid,

off-white crytals
35, CY M | F | F |141-144°C, white crystals
~ZN
36. s % F | F |281-284°C, dihydrochloride,

yellow crystals

37. @N\>_ N F F | 271-272 °C, dihydrochloride,

off-white crytals




/ S white crystals 25. ()~N (4) F F 119-120 C, yellow crystals WO 03/ 074500
PCT/ HU03/ 00017 25 26. Co (4) F F 114-117 C, white solid 27. i i (4) FF
94-97 C, wbiose74s00id O 28. (2) F F 66-70 C, white foam NecTHuosloiN7(3) F F
216-218 C, di hydrochloride, NCv white crystals 30. N (5 F F 182-185 C,
white solid 3 1. (Nr (5 F F 241-243 C, trihydrochloride, J yellow
crystals 32. (Nr (6) F F 276-278 C, di hyd%)chl oride, N yellowcrystals 33.
~ N~ (6) F F 240-243 C, dihydrochloride, NC yellow crystals 34. (6) F F
82-85 C, hy ri ff-whi YL F F -144 . .C | t.e
crystals N OSAp)pcguusg bistllhd for R TE: 7% gy Ghobulas ited e L
were prepared as a free base or as a salt.

Table 2.
R2 R
R! B N/\”/N X
H N
5 o
(1)
Example R! B R?> | R® Melting point, composition,
(Formula) physical appearance
38. | S (1) F | F |219-228 °C, dihydrochloride,
=
white crystals
39. @( (1) F | F | 198-200 °C, dihydrochloride,
=N
white crystals
40. 6/ (1) F | F |224-229 °C, trihydrochloride,
N~
off white crystals
41. [N\j/ (1) H | F | 157-158 °C, pale yellow crystals
-~
N
42, i N; (1) F | F | 2,5 HCl, amorphous white solid
43. S 1) F | F |292-295 °C, dihydrochloride,
_N
white crystals
44, “ | S (1) F | F |210-212 °C, dihydrochloride,
=
white crystals
45. | S (1) F | F |284-288 °C, dihydrochloride,
Cl Z
white crystals




NC yell ow crystals 37. ~~-- (7) F F 271-272 C, dihydrochloride, off-white
crytals WO 03/074500 PCT/HU03/00017 26 Foll ow ng procedures, outlined for
Exanpl es Wo43/0t4380 conpounds listed in the Table 2 were prepar@doss’a free
base or as a salt. Table 2. RR R3 RILBH N N5 0O (lI) Example RL B R2
R3 Melting point, conposition, (Formnula) fhysi cal appearance 38. (1) F F
219-228 C, di hydrochl oride, ite crysta?!s 39, N~ (1) F F 198-200 C,

di _hydrochl ori _de, 46N wWhi t : st al @340. er Cﬁl 2825882¢: &iBYarbehloride,
trihydrochl oriide, off i pe ¢rys ls 4l1. r{(1) HF 157-158 C, pale
yel low crystalls N 42) '~ : (1) F F 2,5 HC|, ampbgusciiie solid HNG /
43. "~ (1) F F 292-295 C, di hydrochlor|{de,|] white crystals
47. [ N: (1) F | F | 170-173 °C, dihydrochloride,
ON
yellow crystals
48. [ N; (1) g | F | 122-124 °C, white crystals
49. Ry 1) F | F | 102-105 °C, dihydrochloride,
white crystals
50 Nl’N; (1) F | F | 63-65°C, white crystals
51. Nl’N\ (1) F | F |>350°C, dihydrochloride,
Cl F
white crystals
52. C'\CjN/ (1) F | F | 168-171 °C, dihydrochloride,
white crystals
Cl N, . .
53. | j/ (1) F | F |173-175 °C, dihydrochloride,

yellow crystals

54. C'jl/bf (1) F | F | 162-163 °C, dihydrochloride,
N. .~

white crystals

55. N (1) F | F | Dihydrochloride, amorphous

Nz
off-white solid
56. S 51-53 °C, light yellow f
| 1) F|F , light oam
NC/[N/j/
57. - Jj/ (1) F | F |228-230 °C, dihydrochloride,
white crystals
58. [N\>_ (1) F | F |281-284 °C, dihydrochloride,
S

yellow crystals




44. C (1) F F 210-212 C, dihydrochloride, white crystals 45. (1) FF
284-288 C, dihydrochloride, white crystals WO 03/074500 PCT/HU03/00017 27
46. N (1)wboB/0262¢ 285 C, di hydrochloride, Br off white crgstmiog/odd7~ = (1)
F F 170-173 C, di hydrochloride, QZN yellow crystals 48. 122-124 C, white
crystals NCN (1) HF 49. Hc N (1) F F 102-105 C, di hydrochloride, cN
white crystals 50 N (1) F F 63-65 C,_ whi?® crystals NC ~ 51 (1) E F >350

C, di hydrochl oride, €l § white C{l stal g 92 (11125(12()1()3 (ﬁhgdl-@&ﬁoﬁ&ejf C,
di hydrochl ori de, i N whte-crystals 53] C|{; N (1) F F 173-175 C,

di hydrochl ori de, vyell / rystal s 54. () F gelmcgggalsc di hydr ochl ari de,
N/ white crystals NO,

60. @ij/ 1) F | p | 178-185°C, salt formed with 2.5
molecules of HCI, white crystals

61. m (1) F | F | Dihydrochloride, amorphous

off-white solid

62. @C‘;'/ (1) F | F |226-235°C, dihydrochloride,

white crystals

63. | (1) F | F |278-283 °C, dihydrochloride,
= .

off-white crystals
64. C["j/ (1) F | F |25 HCI amorphous yellow solid
65. E:E”\>_ (1) F | F | 318-320°C, dihydrochloride,

white crystals

66. @["\>_ (1) F | F | 157-160 °C, white crystals




55. (1) F F D hydrochl ori de, anorphous N~/N off-white solid 56. ~N~ (1) F
F 51-53 C, light yellow foam NC N 57. /S~N (1) F F 228-230 C,

di hydr ochworosaieisoo N s white crystals 58. N~- (1) F F 281- P84/H1j03/00017

di hydrochl oride, Cs yellow crystals WO 03/074500 PCT/HU03/00017 28 59. 1
(1) F F 116-120 C, dihydrochloride, N~ N ENO yellow crystals 60. (1) F F
178-185 C, salt formed with 2.5 nol ecul edd of HCl, white crystals 61. (1)
F F Di hydr oEpllevingeprogadsrashewdinest fordixamplesol -#dthg xompoynds ¢f e geadsl Hrmula

di hydr ochl or4 . | ryst al 3. £1), F F 278-283 C, dihydrochlori de,
()6 of f - whi Ef&%gfre% ae\gﬂ‘@;ﬁ% tc"igleﬁfgﬁiﬂ%“f?? arl%ig,baﬁ%%ﬁw%&aigyel low solid N 65.
(1) F F 318-320 C, dihydrochloride, whiTiglegrystals 66. \~. (1) F F 157-160
C, white crystals

R R’
R' B N/\”/N X
H N
0
5 @
Example R! B R2 | R? | Melting point, composition,
(Formula) physical appearance
67. S (1) F | F |216-228 °C, trihydrochloride,
N7
off white crystals
68. Nl’N; 1) F | F |163-167 °C, cream-coloured
solid
69. (1) F | F | dihydrochloride, amorphous
N off-white solid
b\'}q_?/ white soli
70. M"’:,(NT (1) F | F |275-277 °C, dihydrochloride,
e
© white solid
71. @ @) F | F | 148-152°C, dihydrochloride,
N pale yellow crystals
72. ©/\ ) F | F |229-231 °C, trihydrochloride,
white crystals




Exanpl es 1-4,
3 were prwpasetses a free base or as a salt.
Exanple R1L B R2 R3 Melting point, comnposition,
N (1) F F 216-228 C,
"~ (1) F F 163-167 C, cream ( ¢
di hydr ochl oFPHeWingRspqsBIss oNtlised fagrixampdes| liay and\2ay) thointeypiediate) comppupdsof2 77
ife P4 £ wlle b rp )F 148-152 C,

w crystal's

appear ance 67.
crystals 68,

C, dihydroch|
di hydr ochl ori
tri hydrochl ori de,
procedures outlined for

ori . :
G MV o,
white crystals WO 03masé300 PCT/ HU0O3/ 00017 30 Fol | owi ng
Exanples 1 a) and 2a) the internedi ate conpounds of

Ng@”j\ok

0 WD 03/074500 PCT/HU03/00017 29 Foll ow ng procedures,
the conpounds of the general fornmula (I) listed in the Table
Table 3. R2 RBT/HRW3BOHZN N O
(Formul a) physi cal

JzN / off white
solid 69. (1) F F

1

trihggrochloride,

b

(0]

outlined for

| our ed

F F 229-231 C,

R.____
V)
Characterisation (M.p., LC/MS or
Example R' . 1
aromatic protons by "H-NMR [DMSO-dg]
4.1. , S 6.93 (m, 1H), 7.35 (m, 1H), 7.98 (m, 1H),
=
8.04 (d, 1H)
42. | " 141-143°C
NCT NF
43. | NS 212-215°C
ON" NP
4.4. ¢ , " 6.58 (d, 1H), 6.65 (d, 1H), 7.51 (t, 1H)
=
As. T 2.37 (s, 3H), 6.75 (1H, d), 7.15 (1H, dd),
ZN
7,81 (1H, d)
4.6. | " 6.75 (d, 1H), 7.60 (d, 1H), 8.12 (s, 1H)
P4
Br
47. HeC IN\ 6.65 (d, 1H), 7.84 (d, 1H)
Z CN
48. ”fN\ 227-230°C
NC Z
4.9. s 7.30 (d, 1H), 7.51 (d, 1H)
Cl &
410, CI\qu/ 6.71 (d, 15, 8.31 (d, 1H)
N




the general fornmula (V) listed in the Table 4 were prepared. Table 4. O 1
NO RNHS5 (" O Characterisation (Mp LG M5 or Exanple R aromatic

pr ot ons byObBlNSR [ DVSO- d6] 4.1. 6.93 (m 1H), 7.35 (m ZPHrHU0IADI(mM 1H),
8.04 (d, 1H) 4.2. N 141-143C NC 4.3. N 212-215C 2N 4.4. G N 6.58 (d,
1H), 6.65 (d, 1H), 7.51 (t, 1H 4.5. ZH%{(S 3H), 6.75 (1H, d), 7.15 (1H,

dd), iN7,81 (1H_d) 4 6 N67'—')(rl 7.60 (d 1H 812 (s 1} Br,
4.7. "3C 1 N 6.6% 1(1d 1H) © (d, (- 160NC 4. 8. N~ 227- 230C NC 4. 9. ~N~
7.30 (d, 1H), 7.51 (d, 1H J4.10.|CG N ( 6.71 (d, 1H), 8.31 (d, 1H i N

VO 03/ 074500 PQT/ HUO3/ 00017 g

4.12. CIYﬁ/ 6.72 (d, 1H), 8.04 (d, 1H)
N~

4.13. C'W 187-188°C

NN

4.14. iN\j/ [MH]" =330
NC N/
4.15. SN 172-174°C
oy

N
4.16. N 6.80 (d, 1H), 7.19 (d, 1H)
(-
4.17. @C‘j/ 6.87 (d, 1H), 7.20 (td, 1H), 7.61 (m, 1H),
7 7,57 (m, 2H), 7.86 (d, 1H)

418, @[N\]/ 7.38 (td, 1H), 7.57 (td, 1H), 7.74 (dd, 1H),
N 7,88 (dd, 1H), 8,45 (s, 1H)

419, @:N\>_ 7.16 (¢, 1H), 7.35 (t, 1H), 7.53 (d, 1H), 7.86
S (d, 1H)

4.20. @:N\ 163-165°C
O>——
4.1, <0 166-169°C
o) %

4.22. 153-156°C
Z
423, © 7,51 (m, SH)




31 4.11. c1 CNj _ 161-162C 4.12. CIN 6.72 (d, 1H), 8.04 (d, 1H N- 4.13.
cly - 187-188C N,,,,, N4.14. N[M{ + = 330 NC NJJ 4.15. s N 172-174C
N:,) 4. D6Ooamr6080 (d, 1H), 7.19 (d, 1H s 4.17. N 6. 87 PCa/HUBNY017. 20
(td, 1H), 7.61 (m 1H), 7,57 (m 2H), 7.86 (d, 1H 4.18. , N 7.38 (td,
1H), 7.57 (td, 1H), 7.74 (dd, 1H), 7,88 (dd, 1H), 8,45 (s, 1H) 4.19. 7.16
(t, 1H), 7.35 (t, 1H), 7.53 (d, 1H), 7.8632s (d, 1H) 4.20. 163-165C 0
4.21. 166- 1&9towing progeglures Hytlingd dor Krampdes, 1ay agd 2¢)rthe BithrmedigtaNonppomnif

03/074500 P%I;[ 5&@13&[1 ?(Q'leafa (V) listed in the Table 5 were prepared.

Table 5.
Ik
R! B N~ 0
5 V)
1 B Characterisation (M.p. or aromatic protons
Example R 1
(Formula) by "H-NMR [DMSO-dg]
51. | NS 154-156°C

_ )

5. E;Y 5) 134-135°C

Ny 159-161°C
5.3. [N/j/ 5)

54 NS 7.82 (d, 1H), 8.11 (d, 1H), 8.35 (s, 1H)
| 6 H H
(Y | ©
55 AN 6.93 (d, 1H), 7.91 (d, 1H), 8.54 (s, 1H)
L (6)
NC
N 6,99 (t, 1H), 7. .
o 7.36 (d, 1H)

N
5.7. EDN/ ) 6.50 (t, 1H), 8.33 (m, 2H)

53 N 6.90 (d, 1H), 7.80 (d, 1H), 8.4 (s, 1H)
| )
NG &
50 N 6.98 (t, 1H), 7.12 (t, 1H), 7.29 (d, 1H),
| o P71 EID
7.39 (d, 1H)

5.10. 176-176°C
O] o




Exanpl e R
8.35 (s, 1H

5.7. (7) 6.50
8.44 (s,

t he general

N 5.5 |

32 Foll owi ng procedures outlined for
conpounds of
Table 5. WO/ N H 5 (V)
(Formul a) by 1H NVMR [ DMSO d6]
(5) 134-135C 5.3. CN 5 159-161C N 5.4. CNJ (6) 7.82 (d,
N (6) 6.93 (d33
NC 5. 6. azzEolywingpaecedores outlinegl for7Eagmples 3a)Hnd -Aapthe(idiermediate congounds ofl H)

dgperg! gl 0 s e Bl 'yt (Y = AfferfnSort~ 2

0 7.39 (d, Bidyldxylrbony)). 176- 176C WO 03/ 074500 PCT/ HU03/ 00017 33

formula (V)
B Characterisation (Mp.

Exanples la) and 2a) the internediate
listed in the Table 5 were prepared.
or RCOAHLINBOOQEN Ot ons

5.1. N 154-156C (2) NC 5.2. N'r
1H), 8.11 (d,
1H), 7.91 (d, | H5 8.54 (s,

H
\9)
. Characterisation (M.p., LC/MS or
Example R Y , 1
aromatic protons by "H-NMR [DMSO-dg] )
6.1. | Ny Ac | 6.60(dd, 1H), 6.67 (d, 1H), 7.48 (td, 1H),
7 8.17 (dd, 1H)
6.2_ E\lj/ Boc 127‘1290C
=N
6.3. @/ Boc |138-140°C
N~
6.4. | N Ac |2.12 (s, 3H), 6.74 (d, 1H), 7.33 (dd, 1H),
HG™ P 7.76 (d, 1H)
6.5. H,C | X Ac 166-164°C
=N
6.6. c | N Boc |6.58(d, 1H), 6.65 (d, 1H), 7.51 (t, 1H)
=
6.7. | AN Ac | 6.65(d, 1H), 7.45 (dd, 1H), 8.10 (4, 1H)
a7
6.8. | NS Ac |6.72(d, 1H), 7.60 (d, 1H), 8.13 (s, 1H)
Br =
6.9. | N Ac  |223-226°C
ON" N
6.10- HGC | N\ BOC 139'1400C
=




Fol | owi ng procedures outlined for Exanples 3a) and -4a) the internediate
conpounds of the general fornula (V) listed in the Table 6. were prepared
(Y = Ac(awetogloy4500 Boc = tent butyl oxy-carbonyl). 5 R1L NPCZ/HUN3/000Ly
Characterisation (Mp., LM or Exanple R Y arorratic protons by 1H NWVR
[DMSO-d6] ) 6.1. Ac 6.60 (dd, 1H) 6 67 é{% 7.48 (td, 1H), U 8.17
(dd, | H) 6.2. _Bac 197-19qr‘ iN 6.3 c 1?9 140C__ N r 6.4 NAc 2.12
(s, 3H, 6.74 (cg'lj_ H)) , dd, A, 128&22?(376 (d, 1H) 6.5. H3c( Ac
166-164C iN §.6. ci [N~ c/6 58 (d, 1K), 6.65 (d, 1H), 7.51 (t, 1H) |6.7.
N Ac 6.65 (d, |LH), 7.]4 EB“(dd 1H, 8.10|(d, 1H 6.8. N Ac 6.72 (d, 1H)
|
2

7.60 (d, 1H), B13(+; J.I‘I) Br—69—N+4 02N 6 10— HSCNBo

2 € —O02N—6160-
139- 140C CN WO ®BL.0714500¢ 7 HUo3B@001 9-953d, 1B 7.22\d,AdH) 26- 128C
Cl

Cl N - o]
6.13. \C( Boc 169-171°C

6.14. | © ”j/ Boc |144-146°C
9

6.15. EANPLN Boc |172-174°C
oy

6.16. | Y | Boc |149-152°C

N\yN
6.17. ﬂNj/ Boc |[MH] =304
NC N/
6.18. /ijﬁ/ Ac |196-200°C
N .=
6.19. [N\>_ Ac |6.80(d, 1H), 7.12 (4, 1H)
S
6.20. % Ac |234-236°C
€ )

6.21. Ny Ac  |163-166°C
P
6.22. /@(Nj/ Boc |7.59 (m, 3H), 8.10 (m, 1H), 8.29 (d, 1H)
=
F

6.23. @;’“j/ Boc |129-133°C
4

6.24. Boc |7.49 (d, 1H), 7.72 (td, 1H), 7.85 (td, 1H),
SN
L 7.90 (¢, 1H), 7.98 (d, 1), 8.13 (d, 1H)




NC--'---/ 6.12. N-N Boc 6.95 (d, 1H), 7.22 (d, 1H 6.13. ¢ k 1 N Boc
169-171C i N 6. 14. Ck~Nr Boc 144-146C N 6.15. C N Boc 172-174C N/ 6.16.
01~! Y BocowDA91BAC NON 6.17. (N{ Boc [MH + = 304 NC NJJ PETABIOGHENNY Ac
196-200C N/ 6.19. C ~~ Ac 6.80 (d, 1H), 7.12 (d, 1H s 6.20. CH, Ac
234-236C O NO2 6.21. N Ac 163-166C 6.22, ~ N Boc 7.59 (m 3H), 8.10 (m
1H), 8.29 (d, AHF 6.23 Boc 129-133C_8%3 6 24 Boc 7.49 (d, 1H). 7.72

(td, 1H), 7.85 (4ds. %Jﬁ) "}j(N 7.89 (1]7-38H5d, 1F).IBST 6id, 10H), 7.78.(48 16D, 1H) WO
03/ 074500 PCT/|HUO3/ 0 05 6.25. Nr 89%87('d§8114)t 9.’45](501H)7' 57 (td, 1H)j,

7.74 (dd, 1H),
6.26. @:N\>_ Ac |7-01 (t, 1H), 7.27 (t, 1H), 7.42 (d, 1H), 7.73
s (d, 1H)

6.27. @[N\ Boc |165-166°C
O>—

6.28. NS Boc |206-211°C
I
=
6.29. © Boc |7,5 (m, 5H)
N
N
N—N

6.30. Y Boc |159-160°C




N 7.88 (dd, 1H), 8.45 (s, 1H) 6.26. \ | ~~ Ac 7.01 (t, 1H), 7.27 (t, 1H),
7.42 (d, 1H), 7.73 (d, 1H) 6.27. \ | ~~ Boc 165-166C 0 6.28. SIN Boc
206-211Cw6.039745Boc 7,5 (m 5H) NN, N NN MeO~1 Boc 159- 160THW®380W17N f N
Ove WD 03/074500 PCT/HUO3/00017 36 Follow ng procedures outlined for
Exanpl es | b) and 2b) the internmedi ate conpounds of the general fonnula
(1) listed,ih the Table 7. wer epa Tahl R NNH2 5 (1n
Chat act o | SRR RO Grs et EEEREHER L) 184 2 fhs TRetTags e Rmbp Nl d6] )
7.1. 1, NGud er(e%\l f&l‘fﬁula{gﬁl‘ﬂstéd’rﬂn tAéTab18 70% elePrepeidd. 8-08 (d, 1H) " 7.2
123-125C NC
Table 7
R1 N%NHz
5 an
Characterisation (M.p. or aromatic protons
Example R ]
by 'H-NMR [DMSO-dg] )
7.1. | " 6.96 (m, 1H), 7.34 (m, 1H), 8.02 (m, 1H),
7 8.08 (d, 1H)
7.2, s 123-125°C
NG NP
N, 0
7.3. | = 175-178°C
oN ~F
74, c IN\ 6.55 (d, 1H), 6.63 (d, 1H), 7.49 (t, 1H)
=
75. HeC B 2,40 (s, 3H), 6,82 (dd, 1H,), 7,20 (d, 1H),
=N
7,89 (d, 1H)
7.6. | " 6.40 (d, 1H), 7.60 (d, 1H), 8.14 (s, 1H)
Br Z
H,C_N
7.7. 7S 2.35(s, 3H), 6.62 (d, 1H), 7.81 (d, 1H)
Z >N
7.8. s 120-123°C
NC Z
7.9 s 7.32 (4, 1H), 7.58 (d, 1H),
Ci Z
7.10. Ci\@( 6.68 (d, 1H), 8.29 (d, 1H)
PA)




7.4. CL C7.5. 6.55 (d, 1H), 6.63 (d, 1H), 7.49 (t, 1H H3Q \/ 2,40 (s,

3H), 6,82 (dd, 1H,), 7,20 (d, 1H), | iN 7,89 (d, 1H 7.6. N 6.40 (d, 1H),
7.60 (d, wH)opossiet (s, 1H) Br 7.7. H3C N 2.35(s, 3H), 6.@2T(HLo3loHy, 7.81
(d, 1H CON 7.8. N 120-123C NC 7.9 N 7.32 (d, 1H), 7.58 (d, 1H), ci 7.10.
011; N-~,,r 6.68 (d, 1H), 8.29 (d, 1H) iN WD 03/074500 PCT/ HU03/ 00017 37

7.11. ci: , 7.77(s, 1H 813 (s, 1H) | ¥ 712 ciN6.69 (d, 1H, 8 02 (d,
1H N~ 7.13. ¢ ay_q;;lasc ﬁé/m --m,7jzx5,-1}%,78:13|§g;m£7.15. ~I'sYN 2.0 (s,
3H), 6.40 (d, 1H), 7.8F (d, N 7./16. CN 6.79 (d, 1H), 7.12 (d, 1H 7.17
6.86 (d, 1H), 7[19 (td| 1H, ¥ 52 (m| 2H),

7.12. C'\fﬁ/ 6.69 (d, 1H), 8.02 (d, 1H)
|\~

713. C'W 194-198°C

N\¢N
7.14. 1“‘\]/ 115-117°C
NC N/
7.15. /S\fﬁ/ 2.40 (s, 3H), 6.40 (d, 1H), 7.87 (d, 1H)
N =
7.16. [N\}_ 6.79 (d, 1H), 7.12 (d, 1H)
S

717 C(Nj/ 6.86 (d, 1H), 7.19 (td, 1H), 7.52 (m, 2H),
7 7,69 (dd, 1H), 7.84 (d, 1H)

7.18 @[\T 7.35 (m, 1H), 7.58 (m, 1K), 7.80 (dd, 1),
N 8,66 (s, 1H)

7.19 @N\>_ 126-127°C

7.20. @N\ 127-129°C
O>—

7.21. <° 90-93°C
0O P4
7.22 107-107°C
L

7.23. © 227-228°C as dihydrochloride




(X:-:,3," 769dd1H 7.84d1H 7.18 aNJ 7.35 (m 1H), 7.58 (m 1H,), 7.80 (dd,
1H, 8,66 (s, 1H) 7.19 ZIIti~ N126-127C 7.20. N 127-129C 7.21. 90-93 C
0 7.22 1W0-030745® O 7.23. | 227-228C as di hydrochl ori de PCW/HU03/MMN7WO

03/ 074500 PCT/ HU03/ 00017 38 Foll owi ng procedures outlined for Exanples I|Db)
and 2b) the internedi ate conpounds of the general fornula (11) listed in
the Table 8 were prepared. Table 8. R B M2 5 (I'l) B Characterisation
(M p. or ar GoBewingmrotedness omtiang for BYampiasr iy kad 2ih)thd krteivRdjaBMEGRY 08, 1.

N (2) 6.49 (d, | 7. 76.4dd, .1 3.(d._114) NC 8.2 N 85-89 Cg 3
(N("2 J (5) by gfaef?%,foqﬁ?% (Dé?‘é?fd(‘%?“elﬁ%bfe i hie PEPaSde N B 4 O (6) 7.80
(d, 1H), 8.12 (d, 1H. 837 (s, 1H N

Table 8.
R! B NH,
5 (I
B Characterisation (M.p. or aromatic protons
Example R 1
(Formula) by H-NMR [DMSO-dg] )
8.1, N 6.49 (d, 1H), 7.76 (dd, 1H), 8.43 (d, 1H)
L 2)

N 85-89°C
8.2. C{ 5)

83, IN 7.74 (d, 1H), 8.04 (d, 1H), 8.15 (s, 1H)
C s)

N
AN 7.80 (d, 1H), 8.12 (d, 1H), 8.

8.4. [ ,]/ © ( ) (d, 1H), 8.37 (s, 1H)
N

g5 IN 6.95 (d, 1H), 7.89 (d, 1H), 8.51 (s, 1H)
| (6)

36, @N\>_ © 7.00 (t, 1H), 7.14 (¢, 1H), 7.26 (d, 1H),

o 7.37 (d, 1H)
N
87 N 6.50 (t, 1H), 8.29 (d, 1H), 8,31 (d, 1H
E)N/ D ) ( )
38 Ny 6.90 (d, 1H), 7.80 (d, 1H), 8.47 (s, 1H)
| (7

2.9, N 6.95 (t, 1H), 7.14 (t, 1H), 7.26 (d, 1H),
| o T2
0 7.37 (d, 1H)

8.10. O/\ @ 3,83 (s, 2H), 7,21-7,40 (,m, 5H)




8.5. N(6) 6.95 (d, 1H), 7.89 (d, 1H), 8.51 (s, 1H NC 8.6. 011:0 \>_ (6)
7.00 (t, 1H), 7.14 (t, 1H, 7.26 (d, 1H, 7.37 (d, 1H) 8.7. 6.50 (t, 1H),
8.29 (d, wH)3/08s8l (d, 1H) (7) 6.90 (d, I H), 7.80 (d, | PH/HW®34HM01(s, | H)
8.8. | NNC:A 89 \ ~> (7) 6.95 (t, 1H), 7.14 (t, 1H), 7.26 (d, 1H),
7.37 (d, 1H 8.10. cr'~ (7) 3,83 (s, 2H), _7,21-7,40 (,m 5H) WD 03/074500
PCT/ HU03/ 00017 39 Fol | ow ng procedures ol lined for Exanpl es 3b) and 4b)
t he i nt er melpBewingarpesdnres autlinetdHor Gammples 3bpendith) thelintermediald dompobedsTebl e

9. were prepared. Tabl ' ) | Characterisation (Mp.,

Lo or " EsnaraRorB D Batelin tEHabIS0 e RGO a6] 5 6.1 1TN- 6. 55
(dd, 1H), 6.79 (d, 1H,), 7.48 (td, 1H, 8.07 (dd, 1 H 9.2. C':~ 104-106C
9.3. 234-236C as di hydrochloride Nr, 9.4. I N2.12 (s, 3H), 6.72 (d, 1H),

7.33 (dd, 1H), H3C 9. Table
5 R1 N%\NHz
(ID)

Characterisation (M.p., LC/MS or

Example R' . 1
aromatic protons by "H-NMR [DMSO-d¢] )
9.1. | Ny 6.55 (dd, 1H), 6.79 (d, 1H,), 7.48 (td, 1H), 8.07
Z (dd, 1H)

N ~ 0
9.2. U 104-106°C

93. (N\ 234-236°C as dihydrochloride
N~
04 AN 212631, 672 ¢, 1), 7.33 (4, 18,
e N7
: 7.92 (d, 1H)
o 2.26 (s, 3H), 6.47 (m, 2H), 8.03 (4, 1H)

9.5. : l =

9.6. ¢ | AN 238-240°C as dihydrochloride
P4

o7 |6 @ TR, 752 (@, TH), 805 @ TH)
a7

98 A (675 @ 1), 7.60 (6, TH), 8.12 5, 1HD)
Br Z

99 | Na 86-89°C
ON" N

90.10. | " | [N 2.37 (s, 3H), 6.72 (d, 1H), 7.87 (d, 1H)
P4




7.92 (d, 1H H3c 2.26 (s, 3H), 6.47 (m 2H), 8.03 (d, 1H 9.5. iN9.6. G
N 238-240C as di hydrochl oride 6.84 (d, 1H), 7.52 (dd, 1H), 8.05 (d, 1H)
9.7. cl wWO®3/0Ns60 75 (d, 1H), 7.60 (d, 1H), 8.12 (s, 111) PCT/HBro380@7 | N
86-89C 2N 9.10. H3c N 2.37 (s, 3H), 6.72 (d, 1H), 7.87 (d, 1H CN WO
03/ 074500 PCT/ HU03/00017 40 9.11. N 117-%019C NC / 9.12. N 135-139C ci
9.13. a Ny- 6.65 (d- 1H) 8 27 (d_1H) i®WNy 7 78 (s_1H) 8 26 (s 1H)
.80),\@/&{)117819)‘(03 (d, 1H IN 9.16. cif 296¢303C as
=

NC

9.14. clYi, N 9.[15¢1¢
di hydrochl oride |1 NN

(o))

9.12. N 135-139°C

Cl N
9.13. U 6.65 (d, 1H), 8,27 (d, 1H)

9.14. CITN\j/ 7.78 (s, 1H), 8.26 (s, 1H)
N/

9.15. C'\,/ﬁ/ 6.80 (d, 1H), 8,00 (d, 1)
N =~

9.16. C'W 296-303°C as dihydrochloride

Nv/N
N +_
NCT N
9.18. /Sm/”\ 2.33 (s, 3H), 6.51 (d, 1H), 7.96 (d, 1H)
N~
9.19. [N\>_ 112-114°C
s
9.20. EHS 167-170°C
€

9.21. @”j/ 67-68°C
P4

9.22. m/ 7.60 (m, 2H), 7.72 (d, 1H), 8.15 (m, 1H),
F Z 832 (1H, d),

9.23. N 260-262°C as dihydrochloride
=
9.24. 253-256°C as dihydrochloride
SN
=




9.17. XN( [ M+

(d, 1H

9.22. N AW6030mM50RH) ,
| N 260-262C as di hydrochl ori de

(dd, 1H),
1H),

113-115C 9.29. 2

YN (~ )

WD 03/ 074500 PCT/ HUD3/ 00017 41 9.25. aNJ 7.34 (m 1H), 7.58 (m 2H),
s, 1H) 926 \ | ~~703%t 1K) 726 (t_1H 7
H) 99527 @I\~ 271434 18CLHS, Bhth(rar Bdnl goi(de 11, 9. 28
16- 223G ! drc%'tgll%’lﬂ% N, N N-N 3.70 (s, 6H

9.6, ©:N\>__ 7.03 (t, 1H), 7.26 (t, 1H), 7.42 (d, 1H),
s
7.74 (d, 1H)
9.27. ©[N\>__ 274-275°C as dihydrochloride
o
9.98. s [ 113-115°C
| =
929 © 216-223°C as dihydrochloride
N
X
N—N
930. | Y |370G,6H)

8.81

7.74 (d, 1

= 204 NC NJJ 9. 18.
N 9.19. CND- 112-114C S 9.20. N'3 167-170C C N2 9.21. 67-68C
F (/ 8P82/HuBioody, 9.23.
CH3 9.24. 253-256C as di hydrochl ori de

7.72 (d, 1H),
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N'rN om WO 03/074500 PCT/HU03/00017 42 Cainms 1. Conpounds of the
general fornmula (I) - wherein RL neans a nitrogen-containing aronatic
noi ety coweiosii4sgo of one or two aromatic rings, 5 prefer@iomH@3pyrirdyl ,
pyridazinyl, pyrimdinyl, pyrazinyl, imdazolyl, pirazolyl, thiazolyl,

i sot hi azol yl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, quinazolinyl, i noxal i nyl, benzi m dazol yl,
i ndazol yl, benzothiazolyl, benzisothiazolyl, benzoxazolyl or

benzi soxazol yl, tetrazolyl, triazinyl rgpag whi chis, in a given case,
i ndependent|y from each ot her nono- MSstituted by one or two of the

10 fol l owi ng grQ&tﬁﬁourﬁlsvft}@%?Méragfcﬁmﬁﬁt(I)Cilw}feralhkoxy groups, hal ogen atom
trihal ogenongt hyl group |thio group, nitro routp cyano group, anno
group or pRemghngs @ufpgewontatnmgearymaﬁﬁ m}ﬁ}'cﬁonﬁéﬁ%w @?eerptWOo%roma ic rmgs

R L T e T e R R e
group substisbitifaedlyly tolkagoig, oisoxazoBl, alokydmzoayld/qmnaiiri«;&hxysoqumohnyl; oc1gmadmy1 or
i i AT S i e
pyrrolidin- ﬁen&%g?ﬁ B?’G% ?d%qé'l fo?%egﬂsoxaﬁolglr Q&Pazglérl ftﬁ%ﬂﬁ&/lanﬂg’]')wlﬂﬁh ()in Qr

(3) or (4) stands” f or rogen atom or fludrine
atom R3 st gineks clises iﬂdepcudenﬂy dtouma@ndthsmmosp— DB drsebs;xtutbtédwmmrczr t“@obﬁlﬁtees

d hydrates thereof. 25 2 ds_of cl aj f |
A her oI R g8 ofdrt cBh: RFar Dok i AlSHT e oine hEPRHY. Rty
or two ar ongfhhfebhdifSthyl BfoRbehRBlylhfd Bﬁb‘h}ad}iitro gqu @;Aﬂ@ygroupyammodgﬂmb,or

pyrazinyl, imdazolyl," pi razol yl,” thiazo i’'sot hi azol yl, oxazol yl,
i soxazol yI p@nahgmzp;lqu qui nol i nyI , 1soquinolinyl, cinnolinyl,

- thienyl, furyl or benzyl group; or
- p-toluenesulfonyl group; or

15 - acyl group of formula R;,-CO, wherein R;, means C1-4 alkyl group, phenyl group;
phenyl, pyridyl or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-
or nitro-group or halogen atom; phenylethenyl or phenylethyl group substituted with
alkylene-dioxy group; piperidin-1-yl, 4-methylpiperazin-1-yl, pyrrolidin-1-yl group,
B stands for

20 - agroup of formula (1) or (2) or (3) or (4) or (5) or (6) or (7);
R? stands for hydrogen atom or fluorine atom;
R’ stands for fluorine atom -

and salts, isomers, tautomers, solvates and hydrates thereof.

25 2. Compounds of claim 1of the general formula (I) - wherein
R! means a nitrogen-containing aromatic moiety consisting of one or two aromatic rings,
preferably a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl, pirazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl, isoquinolinyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl, indazolyl, benzothiazolyl,

30  benzisothiazolyl, benzoxazolyl or benzisoxazolyl ring; which is, in a given case,
independently from each other mono- or disubstituted by one or two of the following
groups: C1-4 alkyl groups, C1-4 alkoxy groups, halogen atom, trihalogenomethyl group,
methylthio group, nitro group, cyano group; or

- thienyl or furyl group; or



pht hal azi nyl, qui nazolinyl, quinoxalinyl, benzim dazolyl, indazolyl,
benzot hi azol yl, 30 benzi sot hi azolyl, benzoxazol yl or benzi soxazol yl ring;
whi ch i s,won3a7gbwven case, independently from each ot her PEBHIZ0300017

di substituted by one or two of the following groups: Cl-4 alkyl groups,
Cl-4 al koxy groups, hal ogen atom trihalo%ﬁnonethyl group, nethylthio

roup, nitro group, no group; or - thi or furyl group; or WO
83/ 0F7)4500 PWF&%@F@@%PY Lgrgap; ar -t of uenesul f onyl grouE;% olr - acyl gr(ﬁup ?)f
formula R, - a Upy n roup:. ;phenyl,
pyridyl or phenylTet eny?oréa}ugaugﬁ lr:ltgstl k&i ?%Elgsng’lozﬂraangyémgpkpﬁ n Lr%ﬁ?%%/
al koxy- or rheny; gymdyd oa)rphbr@ﬂﬁgmyl gfommsubhﬁﬂ&ﬂ@xhﬂlemel orQﬁorléhﬂf}&-l idnot! aled>gup

substituted wth 5a|k ene- di ox grou pi peridjn-| -

4- et hyl pi pet aiR: 8T°‘§H 91‘:’(9P| %fp%‘ [Pheny @1}16% OIBpg‘i“é’}Rﬂé’lf gioup sybgfiteigg with
formula 61 yi R t

h)c/)dr ogenGa% ann!lE éé&)dlﬁ%}r/ iéﬁ%lpoltslpéﬁamq 1% rg%]ndéi’ﬁ }fl%?&fa%lol% ygtg%%ﬁ lagdéo(}) ’sal ts,
i soners, taul gaedsforsol vates and hydrates thereof. 3. Conpounds of claim 2

of the general for nmul whe a niLtrogen-containing
aromatic noiet§?® Eo&ﬁ’mf??ﬁ(“ﬁ CQ) %rr@? (35\%{15 Z%?_tqr26)r‘?r g preferably a
pyridyl, pyrR’da#ids ¥or hydyddelatind ¥t flustileaday! , i m dazol y! pirazolyl,
thlazolyl 5 |soth|azolyl oxazol yl, |soxazolyl oxadlazolyl, qui nol i nyl ,

i soqui nol i nyi, stadaden fiueyme afsm hal azi nyl, qui nazol i nyl . qui noxal i nyl
benzi m qézOla)‘lh’sal:tsngs%ﬁl%@/\l%ltaﬁ%Ostopvagesgné:hygrﬁgégiegeso gthi azolyl, benzoxazol yl

or benzi soxazol i ndependent|y from each
ot her nmono- or disubstituted by one or two of the fﬁl : oW ng gLolupS' Cl-4
al kyl grou Cl-4 al koxy hal ogen atom tri hal ogenonet hyl group,

20 )r/ret %yl tﬁl%o grumPovRfs pie P’bzﬁfth@y%’ﬁ%a lfosupla (Br- wher¢ihenyl or furyl gr oup,

or - p-tol Uqﬂerﬁé'e{ns%'tro KR htaifiin ar&ﬁé(tc 26 %‘tj}pc&{smft%érgflone St Fwo aton\{\qlc rlngs
Ri a neans Cl-4 al kyl group, p en§

preferably a pyridyl, pyridazinyl, pyr1m1d1ny1 pyrazinyl, imidazolyl, pirazolyl, thiazolyl,
15  isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl, isoquinolinyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl, indazolyl, benzothiazolyl,
benzisothiazolyl, benzoxazolyl or benzisoxazolyl ring; which is, in a given case,
independently from each other mono- or disubstituted by one or two of the following
groups: C1-4 alkyl groups, C1-4 alkoxy groups, halogen atom, trihalogenomethyl group,
20 methylthio group, nitro group, cyano group; or '
- thienyl or furyl group; or
- p-toluenesulfonyl group; or
- acyl group of formula R;,-CO, wherein R;, means C1-4 alkyl group, phenyl group;
phenyl, pyridyl or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-
25  or nitro-group or halogen atom; phenylethenyl or phenylethyl group substituted with
alkylene-dioxy group; piperidin-1-yl, 4-methylpiperazin-1-yl, pyrrolidin-1-yl group,
B stands for
- agroup of formula (1);
R? stands for hydrogen atom or fluorine atom;
30 R’ stands for fluorine atom -

and salts, isomers, tautomers, solvates and hydrates thereof,

4. Compounds of claim 2 of the general formula (I) - wherein



phenyl, pyridyl or phenyl ethenyl group substituted with one or nore al kyl -
and/ or al koxy- 25 or nitro-group or halogen atom phenylethenyl or

phenyl et Wb ogioowspo substituted with al kyl ene-di oxy group; PpirparBa0071-yl ,
4- et hyl pi perazin-1-yl, pyrrolidin-1-yl group, B stands for - a group of
formula (1); R2 stands for hydrogen atomgr fluorine atom 30 R3 stands

for fluorin tom and salts, |soners, & oners, solvates and hydrates
t her eof . e%%‘i‘i‘ﬁ%r?d’élt@gerb p%twpglg(ﬁrorpﬁtéc BOiRLY SPnsigisALone o twogiemaiinrings,

03/ 074500 Pcﬁéﬂé‘%ﬁ Q%Eyl ﬁgﬂg%zllﬁgqapﬁ'lﬁlﬂ}m i f%?da%l?g ﬁaggﬁ?f tﬁla%yfet y

consi sting of one or ‘fwo" a era
pyri dazi nyl ,isghiazelydi n&dzolyﬁ,y rlazqam/lyl, omdwmyﬂqu,unmlmglz oisysqumbllmyi,z Qin)ado,hnyl

l,y l.i qui pol i n
Gi ol nyl PRI EAAS: SR e TR QPR DO dBErpRZOLY
i ndazol yb, lenzieéthiaag9l,y bendoxPRMA! 8P BEndEOX Hblyl PERZOXAEN YL, ¥ 2 given case,

benzi soxazol yl ring; whichis, in a gi ven casé, independently from eac
ot her nono- iBdependamdyt fremt eagh mthq;rmom- emdisulfstituted foyl ¢nwwmgwo gf@hmfollmﬂg

| Kyl . en ato trih net h ou
ety Ehi o qrolh: €1M RS aRBL Rer 4 MG Phokn A REfloRess et@ Sp. or
10 a p-t ol uenehyitifio gyupghidrowd, cidhoagyhp; @ oup of forrml a Rla-CO wherein

Ri a neans Cl- 4 al | cylugroup, phenyl group; phenyl, pyridyl or
phenyl et henyA thisRBLGY &19UPuPled with one or more al kyl - and/or al koxy- or

nitro-grEupP 04 enyl et henyl or phenyl ethyl group substituted
wth allgyl e etgl?égggﬁgbrgt%%%%erl din- 1 -yl, 4-nethyl piperazin- 1 -yl,

pyrrolidin- ah acyl gorupuyf, foﬂrﬁulB 2005 winrein laa Gicaup Cgi4 ?H&Whﬁo@pﬁ ﬁhenth%roup,
stands for h en fluorine atom st ands for uori ne atom
and salts, %‘8@? Eyf“f iﬁf Bheietheny| %@P@@'&%ﬂ%@&@@t%@ or egre gtkyl- and/or alkoxy-

or nitro-group or halogen atom; phenylethenyl or phenylethyl group substituted with
alkylene-dioxy group; piperidin-1-yl, 4-methylpiperazin-1-yl, pyrrolidin-1-yl group,
15 B stands for
- a group of formula (2);
R? stands for hydrogen atom or fluorine atom;
R’ stands for fluorine atom -
and salts, isomers, tautomers, solvates and hydrates thereof,
20
5. Compounds of claim 2 of the general formula (I) - wherein
R! means a nitrogen-containing aromatic moiety consisting of one or two aromatic rings,
preferably a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl, pirazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl, isoquinolinyl, cinnolinyl,
25  phthalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl, indazolyl, benzothiazolyl,
benzisothiazolyl, benzoxazolyl or benzisoxazolyl ring; which is, in a given case,
independently from each other mono- or disubstituted by one or two of the following
groups: C1-4 alkyl groups, C1-4 alkoxy groups, halogen atom, trihalogenomethyl group,
methylthio group, nitro group, cyano group; or
30  athienyl or furyl group; or
a p-toluenesulfonyl group; or
an acyl group of formula R;,-CO, wherein R;, means C1-4 alkyl group, phenyl group;
phenyl, pyridyl or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-



20 5. Conpounds of claim2 of the general formula (1) - wherein Rl neans a
nitrogen-containing aromati ¢ noi ety consisting of one or two aronmatic
rings, pwefeanashy a pyridyl, pyridazinyl, pyrimdinyl, ppCamuoglogo17

i mdazolyl, pirazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,
oxadi azol yl, quinolinyl, isoquinolinyl, C|4r§nol [ nyI 25 pht hal azi nyl ,

I I I |, b d d lyl, b t hi lyl,
Denz sot i 2| SO SR G AANEFR G EnUBanth 91 PRAHUA Yl BoRD: Boouried witben

case, i ndepgrdentlivx{ ERMHEFPEAhNEY, ARRIhyIBHeBLUP; r two
of the foll owng gr OIlJpS Cﬁf’ 1aI N I, gr oup}éﬁifpe a?&?&lg%gglgtjwpgpé}ﬁaﬁogen
atom trihalBglen hyl group, rret hyl t hi o group, nitro group, cyano group;
or 30 a thienyl or f or a p-toluenesul fonyl group; or an acyl
group of for uf & (IﬂpaoLIIéém\aﬂg‘IIel n Rl a means Cl-4 al kyl group, phenyl group;
phenyl , |5yr|Rfy§tarm|gf@h@ay¢g%hmwbrgﬁma%@st| tuted with one or nore al kyl -
and/ or al koxy, WO 03/ 074500 PCT/HU03/ 00017 45 or nitro-group or hal ogen
atom phenyl t%%lforﬂu%mﬁW%thyl group substituted with al kyl ene-di oxy
group; piperj.di p. lidin-I-yl group, B
stands for -dngsgrrtgdﬁ%hies EI)II%(IIUIII’(IISI at E&ﬁyg%gdﬁ&@é? t hydrogen atom or
fluorine atom R3 stands for quorlne atom and salts, isoners, tautoners,
sol vat es and drate ‘i th reof. 6. Conpounds of claim2 of the general
formula (1) FPOHNAS P al’r’?e’aﬂ%thﬁgﬁ‘ilecr?lcf@%mééﬂt“dlefﬁllmg aromatic noiety

consi sting qf' QB nitBReRERR 2

pyridazinyl, pyri i drluny%? I.:yraIlen yrInﬂQt?c gg% y?ﬁ 1“éazo ylorq%ﬂlaé%ﬁﬁ rings,

i sot hi azol ylprefowéboa yolyrldyls pyadolintl, pyrimidiaz Oﬂ)ythzlnﬂl) limfdakelyl, ,pmagggyltm@ﬁdmyl

“ndazol y! " BRRBGERYGobPIvL BRREr ek nSApINL saimabRs olsgi By cifnoliny
benzi soxazolghkhaldzRg, V&ﬁil&i}ohﬁyl | GuifoHIMGI ngfz%nhéé?lgrﬁ?rpcﬁ%gﬁ/pt ¥t TSN

ot her mono- "or disubst1tut ed by one or
benzisothiazolyl, benzoxazolyl or benzisoxazolyl ring; which is, in a given case,

15  independently from each other mono- or disubstituted by one or two of the following
groups: C1-4 alkyl groups, C1-4 alkoxy groups, halogen atom, trihalogenomethyl group,
methylthio group, nitro group, cyano group; or
a thienyl or furyl group; or
a p-toluenesulfonyl group; or

20  an acyl group of formula R;,-CO, wherein R;, means C1-4 alkyl group, phenyl group;
phenyl, pyridyl or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-
or nitro-group or halogen atom; phenylethenyl or phenylethyl group substituted with
alkylene-dioxy group; piperidin-1-yl, 4-methylpiperazin-1-yl, pyrrolidin-1-yl group,

B stands for

25 - agroup of formula (4) or (5);

R? stands for hydrogen atom or fluorine atom;
R? stands for fluorine atom -

and salts, isomers, tautomers, solvates and hydrates thereof.

30 7. Compounds of claim 2 of the general formula (I) - wherein
R! means a nitrogen-containing aromatic moiety consisting of one or two aromatic rings,
preferably a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl, pirazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl, isoquinolinyl, cinnolinyl,

phthalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl, indazolyl, benzothiazolyl,



groups: Cl-4 al kyl groups, Cl-4 al koxy groups, hal ogen atom

tri hal ogenonet hyl group, nethylthio group, nitro group, cyano group; or a
t hi enyl owofoany4sogr oup; or a p-tol uenesul fonyl group; or 2QTAIUBGOYI17gr oup
of formula Rlra CO wherein R a nmeans Cl-4 allcyl group, phenyl group;
phenyl, pyridyl or phenyl ethenyl group substituted with one or nore al kyl -
and/ or al koxy- or nityo-group or hal ogen, ato phenyl et henyl .or phenyl et hyl
group subst i eﬂ%@athmZPfﬁ gFW@%ﬂdi‘)Ex‘}Fnﬁ}s%ﬁgbﬁi peg;i gych 1§, in a giver case,

4- et hyl pi p i y | ds@ld =1y | : tan - of
formil o (4) oeglgenit fopy Lofl GEL"ony sOURIRIRSATGR. bOInG R e iR
stands for fgroepsi fd-hatyl genwgs,s@l-#salkaxgogrengss, halmgen atns, tribalbyatoesstian droup,

hydr at es theretﬁfl't‘ 30 7. ]go ounds of claim2 of the general formula (1) -
wherein Rl fBSREMI0 §FqUPyg W%B?R’&Vﬁforﬁoﬁl?’%ti c noiety consisting of one or

two aromsti G thidhgBor fupfigk@ipabty a pyridyl, pyridazinyl, pyrimdinyl,
pyrazinyl, imdazolyl, pirazolyl, thiazolyl, isothiazolyl, oxazolyl,
i soxazol yl , axtdvenselfanyl giupotd nyl , i soquinolinyl, cinnolinyl,

pht hal azi nyl | 1yl uigno invl .. nzi m dazo i ndazol yl _
benzot hi azol Y &%\%ﬁé@/ %ﬁ%&fﬁ@) 3’7%@3 38“ FEBR @IJ% é{lﬁ'} &58Py Pl,lé/nyl group;
benzoxazol ylphenylbpynidys @x paenyiéthériyd grouphbubitithted with GheldrMBOreGASS- and/or alkoxy-
i ndependently from each other nono- or disubstituted by one or two of the
fol l owing dfolge-greyn £r falggenqatanp Phewylethenyl kerx phepviaihd, gieup cybstitated nyith
tri hal oggno 1 hi r ni .ano_.qr.oup; or 5
a thi emg/li9 o;’%%ﬂ%%el ‘g[g’%gr&“ pgﬁ E)Ez;r)f(jip)lh!t’l o; Ugr@%ﬂﬁl?lghéa%ﬁéggg%;9“8@(@%'%}%;&1group of
formul a Rla-E@anddferein Rl a neans C -4 al kyl group, phenyl group; phenyl,

pyridyl or phenyl eth | _group substituted with one or nore al kyl- and/or
al koxy- or ﬁitP&I‘ﬁWdﬁgXW‘%ﬁgéidﬁé satom phenyl et henyl or phenyl et hyl group

substi tut ed M ddhds K0 BakydeBR& A bPHYorHeOH B, PI peridin- | -yl,
4- et hyl pi perazin- | -yl,”pyrrolidin- 1 -yl group,
R? stands for fluorine atom -

15  and salts, isomers, tautomers, solvates and hydrates thereof.

8. Compounds of claims 2 and 3 of the general formula (I) - wherein
R! means 2-pyrimidinyl, 2-pyrazinyl, chloro- and cyano-substituted pyridazinyl, cyano-
substituted 2-pyridinyl; B stands for a group of formula (1); R* and R® stand for fluorine

20  atom.

9. Compounds of claims 2 and 4 of the general formula (I) - wherein
R' means 2-pyrimidinyl, 2-pyrazinyl, chloro- and cyano-substituted pyridazinyl, cyano-
substituted 2-pyridinyl; B stands for a group of formula (2); R? and R® stand for fluorine

25 atom.

10. Compounds of claims 2 and 5 of the general formula (I) - wherein
R! means 2-pyrimidinyl, 2-pyrazinyl, chloro- and cyano-substituted pyridazinyl, cyano-
substituted 2-pyridinyl; B stands for a group of formula (3); R* and R stand for fluorine

30 atom.

11. Compounds of claims 2 and 6 of the general formula (I) - wherein



B stands for - a group of formula (6) or (7); R2 stands for hydrogen atom
or fluorine atom R3 stands for fluorine atom 15 and salts, isoners,

t aut omer swosdhwades and hydrates thereof. 8. Conpounds of peraiums/o®iand 3 of
the general fornmula (1) - wherein Rl nmeans 2-pyrimdinyl, 2-pyrazinyl,

chl oro- and cyano-substituted pyrlda2|nyl cyano- substltuted 2- pyrldlnyl

B stands for ,a group of formula (1); ﬁ& stand for fluorine 20 atom
9. cOnpouno@ omeyISa?-WETIMIGAY, 2-Ryrazingd, gléﬁ@r aandf @epersabstifyted pyridazanyd, Ryano-

means 2- pyr dpd
e aei oyt PTRSAANS o BRI gl PO gRIETRTSH B 1 g
formula (2) ﬂlﬁﬁnaa’(MRS stand for fI uorine 25 atom 10. Conpounds of clains

2 and 5 of the general formula (1) - wherein R means 2-pyrimdinyl,
2-pyrazinyl, chloro- and cyano-substituted pyridazinyl, cyano- substituted

2-pyridi gyl ,12%6%1?8%5%9 1&99%@7%1{%@:5%% fa (% W B3 stand for

fluorine Conmpounds of cla 6 ‘of e general formul a
(1) - wher elml MEUG32-p7ABAUNRCTAHUDAhI0 6l Fro- zammyaneauistmp@/ piyridating) cyano-

2- pyrazinyl, Jor and.c %Elb |tuted rldaln bsti tuf ed
2-pyri dinyl S supstisy &sPBF@RmﬁaB SRt prin B ii’r(%f)‘)r (R B3 stangigr
for fluori ffﬁmﬁh@ﬁim@ 12. Conmpounds of cl ai ns 2 and 7 of the general

formula (1) - wherein Rl means 2-pyrimdinyl, 2-pyrazinyl, chloro- and
cyano-substituted pyridazinyl, cyano- substltuted 2- pyrldlnyl, B stands for

a group.Qf fqr nd .f.or rine . atom 10 13.
(29 -4 484 i ?‘%‘“{’fos ‘@'{B% @‘@ a %?9"’&%:23? N BB 3-y1 ]
exo- ani no} aefhylabet r) ndillllg@ﬂg(ﬁﬁml trile; 14. (2S,4S)-4-fluoro- | -(2-
{ [8-(2-pyrazinyl)- aza icyclo-[3.2.1]-oct-3-yl] exo-

14.  (25,45)-4-fluoro-1-(2-{[8-(2-pyrazinyl)-8-azabicyclo-[3.2.1]-oct-3-y1] exo-

amino }acetyl)-2-pyrrolidinecarbonitrile;

15
15.  (25)-4,4-Difluoro-1-(2-{[1-(2-pyrazinyl)piperidin-4-yl]amino } acetyl)-2-pyrrolidine

carbonitrile;

16.  (25)-4,4-Difluoro-1-(2- {[1-(5-cyanopyridin-2-yl)piperidin-4-ylJamino}  acetyl)-2-
20  pyrrolidine carbonitrile;

17. (25)-4,4-Difluoro-1-(2- {[ 1-(6-chloropyridazin-3-yl)piperidin-4-yl] amino}acetyl)-
2-pyrrolidine carbonitrile;

25 18. (25)-4,4-Difluoro-1-(2- {[1-(6-cyanopyridazin-3-yl)piperidin-4-yl] amino}acetyl)-
2-pyrrolidine carbonitrile;

19.  Pharmaceutical formulation comprising a compound of the general formula (I)
according to claims 1 to 18 or salts, isomers, tautomers, solvates, hydrates thereof.

30
20.  Process for the preparation of the compounds of the general formula (I) - wherein
the meanings of R', B, R? and R? are the same as defined in Claims 1 to 12 — characterised
in that, a compound of the general formula (IT) — wherein the meanings of R! and B are as

defined above — is reacted with a compound of the general formula (III) — wherein the



am no} acetyl)-2-pyrrolidinecarbonitrile; 15 15. (2S)-4,4-Difluoro- 1 -(2-{
[ 1-(2-pyrazinyl)piperidin-4-yl] amno } acetyl)-2-pyrrolidine

car boni t rwbDe3/014600 PCT/HU03/00017
(2S)-4,4-Difluoro-1-(2-{[1-(5-cyanopyridin-2-yl)piperidin-4-yl]amno }
acetyl)-2- 20 pyrrolidine carbonitrile; 1Zl§

(2S)-4,4-Difluoro-| -.(2 -{ 6- chl or.opyr.i dazi n- 3-yl ) pi peri di n-4-yl ]

ani no} acet y|JARES AL rl% | ?1{“%‘31% e &P Hs{i?ifﬁl fhoxe —andthe respliyng/compoun 96 e general 2-
{ [ 1-(6- PY%HQME'(%%%EtBsﬁt KlidRhBE R e feaklibn ABAR. } acetyl)- 2-pyrrolidine
carbonitrile; 19. Pharmaceutical fornulation conprising a conpound of the
general fornmula (I) according to clains 1 to 18 or salts, isoners,

t aut omer s, | vaties, dr at es .t her eof . 20.. Process.for the preparation
of the corrpﬁhds Ig%% (fflt:ayecoél%oélflglo?gl&er %ﬁﬂ_eﬁf?@}?@a sMaFign § én"r?é‘é%ﬁr?é§10¥3a R,
B, R2 anf Randme ddghesanie a8 defeld inetaini 1%?1)2“5 fok thOprbaratiG8f 2G4 %ﬁﬁ&%&iﬂ”

that, a conmpound of the general fornula (I1) - wherein the nmeanings o
and B are adordptioiewhigh@yesuitable todakibédhewnativity of dMITVi¢noyme, ad getesdeal for

and o are. dhe GEAGHR SRV g LR eI R DR GG dbbral

formula (1) or its salt is isolated fromthe reaction m xture. 21. Use of a
conmpound of _the neral fornula &,ﬁ) -wherein the meanings of Rl, B, 1R2 5
and R3 are tfe s of & epemoned of thecpeeral farnyuda () -whergin thhenganinga o' oB, Bf a

phar macegt i 31 |2k L ' [ | e inhibit the activity.o
PP 1 onzy o R o (R s A0 pieaty TS L b2 e g edetpfon oy Bmipeticl
di seases r elfetmadativnt whicherORRiabM terighibit tiecidtivity Yof IAR-IWefzyhe, and QRBRILATPT
t he general tfor%a (I?1 - wher ei n ”t]% meanings of R, B, RZ 10 and R3 are
the sane as WHeFTARE L GpITentiop ot disbetes.or t he preparation of a
pharmaceutical fornulation which are suitable to inhibit the activity of
DPP-1V enzyne, and intended for the treatnent and the prevention of

di abetes. 233. Cofqeomeysdoef thhgerralefoahuladin wheiéih)the mobsings of RhendvBané RYS
of Rl a'i'fi Bd@ﬁﬁ‘edaiﬁ claims 1 to 12 — and their isomers and salts.

24, Compounds of the general formula (II) —wherein the meanings of R? and R® are as

defined in claims 1 to 12— and their isomers.

20 25, Compounds of the general formula (V) - wherein the meanings of R! and B are as

defined in claims 1 to 12, Y stands for acetyl or zert-butoxycarbonyl group - and their

isomers and salts.

26. Compounds of the general formula (VII) — wherein the meanings of R? and R are

25  asdefined in claims 1 to 12 - and their isomers.

27. Compounds of the general formula (VIII) — wherein the meanings of R? and R are

as defined in claims 1 to 12 - and their isomers and salts.

30 28.  Compounds of the general formula (IX)— wherein the meanings of R? and R? are as

defined in claims 1 to 12- and their isomers.



15 defined in clains 1 to 12 - and their isoners and salts. 24. Conpounds
of the general fornmula (11l) -wherein the neanings of R2 and R3 are as
defined iwooB@ar4s80 1 to 12- and their isonmers. 20 25. Conp@umdsioafoodine
general formula (V) - wherein the neanings of RL and B are as defined in
claims 1 to 12, Y stands for acetyl or te¥4t9- but oxycar bonyl group - and
their iso nd salts. 26. npound t he ge al _formula (M) -
wher ei n t he freanicngs “BFPRA nﬁfc% 5?@raﬁzf§“§§ﬂdg&2 > 1 () (B (VIR gingdo (IX)
and their i sRogng 7olai@RMRONEsSERf F %}ﬁd |

t he neani ngs_ of Rf and R3 ar enﬂgs&dt%éf?lﬁg%ﬁ?ﬁﬂ ?fg(?rﬁgéﬂi‘ﬂd?é)@}%é éﬁ)naeﬁaé t elﬁé ®
i soners and dedinedin dainpgl tod®apounds of the general formula (1X)- wherein
the neanings of R2 and R3 are as defined in clains 1 to 12- and their

i soners. WD 03/074500 PCT/ HU03/ 00017 49 29. Use of conpounds of the
general formula (I11), (I11), (V), (M1), (MIl) and (IX) according to
clains 22 to 27 for the preparation of conpounds of the general fornula (I)
defined in clainms 1 to 18.



