29 Septenber 2006 WO 03/074500 PCT/ EW3/ 00017 New conpounds The present

I nvention relates to the novel conpound of the general formula (1)

possessi ng dipeptidyl-peptidase-1V enzynme inhibitory act$ Béptambensoosel | as
their s@bibzesspl vates and 5 isoners, to the ther apel;&ilﬁ.uo%&llj, cation of the
conpounds of the general formula (1), to the pharmaceutical conpositions
contai ning the conpounds of the general formula (1), to the process for
their preparation and to the new internedi ates of the general formnul ae
(re)y,  (f), (\o, (VI1), (Vi) &Nesw doimfpundshe enzyne di peptidyl - pepti dase-1V
(DPP-1V), which-is identical with the | ynphocyte 10 surface glycoprotein
CD26, a pol ypeptide with the nolar mass of 110 k Dalton, is formed in the

ti ssues dheprigainvesioniEpiEBiosthe AdVeBcRPHURNRoLHE ghiferd] Foita @G Qhhers, in
t he Irvg_{p,ﬁ lqr;} the Langerhans islets, in the renal cortex, 1n the lungs,
‘and in cEPERHG-PY ofnzyRe inhihitpsy Aetivitings svell 4s their saits, melvatsi gnd f i cant

DPP- 1Y agbindis! % théthedSeuBl S551686hn' &gﬂ& i-@gﬂg Th Stféas for
instance in the pl agng?. seﬁjﬁr(r"] ar?(#lrjﬂéélqne EJ?L(E' -%elfgg%gm%% #8 ot ease
t he N-tepnnal . | fdes re the.penultimate amno acid is primarily
~ proline, ﬁ%‘réa}%ifﬁeﬂ% Bﬁegi%iﬂrag??nymbv&]g’l tﬁ?’né“?w b%ﬁ[ﬂff‘@laéﬁzfgfﬁ@e iggnefaééﬂ%’&eb »for the
deconpos{Iil), %), 6V1L), (€D latd @gpn- | i ke peptides, 20 peptide-1 (GP-1) and
pept i de-@ﬁe( G P-2)..in .3ﬁe body.  The enzyme GLP-1 strongly stinulates the
i nsul i n Prodteef Sipeatidlme e HEP-Puvhioh i5ddentici Wik the lympbeayibl e ef f ect
‘on  10ve GheOSFoRER ED2E] Spoligashid WAEHPRR A ndsh BF Pi [ & Bihd Dl & for
the treat nent. and prevent i%nﬁ% lnop@ftrlllspﬁll n%ggﬁgl&?b&%g@é&éﬁ% litus
(NI DDV) it Hisnesrand; asgans of maginaalse This enzyrhe tirebORPad\anemp yotfeers & ihei t y
i ncl udi ngrebul 1R @t il ' t ebesity . " 25 hyperlipidem a,
. der mat ol ogi’cal o%n%ﬂgg%g%ﬁé%n@gﬁgaﬁ g‘%’f”é‘é&f}%ﬁ“&éﬁl §?%B’n‘i‘3é‘§t%i°%§’r°
di st Ir es grodansid gadll mdtxj,suwg(gnrﬁma%m-ﬂo Eiid:ﬁﬁ@ @fj(bb &&rﬂﬂ&cﬂﬂﬁlﬁé}ﬁb%r%d it ihs,
conpl e i ate sorders such as gl onerul onepritis, |ipodystrophy,
and ti g%éeboéfﬁﬁg(as Rinse Ppgfm%léﬁf‘l@s@ﬂ\]ﬂé@e)and neur ophsychi atric
di sekse such as anxiety, depression, ' :
DPP-IV is a serine protease type enzyme, which has the unique specificity to cleave
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 thg 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, constipaﬁon, autoimmune disorders such as enchephalomyelitis, complement
mediated disorders such as glomerulonepritis, lipodystrophy, and tissue damage,
psychosomatic, depressive, and neurophsychiatric disease such as anxiety, depression,
_ insom_nia, 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.




I nsommi a, schi zophreni a, epilepsy, spasm and chronic, pain, HV infection,

allergies, 30 inflammation, arthritis, transplant rejection, hi gh bl ood

pressure, congestive heart failure, tunors, and stress-ignrd ggt i ons.
|

Qur ai Wowap7dse prepare new, effective, stabl e and saper/Boisy M7| nh| tors. -
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conpounds of the general formula (1) wherein R stands for. - a
nitrogen-containing aromati c noi ety cdnsisting of one or two aronatic
rings, piveé hmraﬁcbqnd ﬂnyﬂ]ledyﬂnpomlﬁs bfithz genetal fqmmar(i)dw}[byd:m Rbsﬂitﬁia |fdsryl
I m dazol yl , | razol t hi azo | sof hi azf , oxazol - 0 azol yl,
oxadi azol’?l "%(W$ “OPE‘B&H%W& SoRyising QL on PTWSﬂ aro’ﬁﬁtf ﬁf}

~qui nazol Wdlyl Siidagxal lb)ﬂﬂlludmlri)ﬁ R taRingB 3Rl ddbolyli p%glmmaz&?l;lmhhmml yl,

benzi sot hi azolyl, benzoxaz %/ benzi soxazol tetrazo or triazi nyI
rings: waKeRlhr isoxaebyl opadiazolykpaenolisyl, vp@wmﬂw ueispelingt epiéhadesinily from

cach ot NehinBbiaNe dRhotdtByl bk Aifhid:OhiL haldor g{ﬁ#ﬂém%aﬁhe%%% ofjps. C-4

al koxy groups, aI ogen a 6m tri denone group, ‘gr oup,
nitro gr b@q@pxwpb!b bgmmuopazoafh tﬂtnazglyd)upmazmﬁhmgyl wigicio ae; opionalhyi, mmb— ar furyl

or benz r uen t he ac

f or nul ay-f-‘aﬁs'%) %%%d\/ﬁﬁéﬁpquﬁgﬁ ﬁ-o ﬁ %Pr%l}ygﬁ‘ mﬁﬂé@% fOHﬂﬁ(ng[éfp ggB‘ﬂpphenyl
pyridyl glkylpgronys, €1be akbx g eiups, smhg@ntawnec&mmbébne&@th@ b Enfettryfihig! Kyl -
and/ or Cl-4 al koxy- or nitro-group or hal ogen” at om p eny1 et henyl group,

or a pheFyFREA STHHR G110 SEP: RBinP SEPURICE Pheaviarpe or di oxy group,

plperldl_nﬂu’]c &, razin-1-yl, or pyrrolidin-1-yl group; -B -
stands for ggorrgﬂgf%c%d&og&t(g the forml a (1) or (2)or (3) or (4) or (5)

or (6) orp-{olenesutfonyt gwwpyws for hydr ogen atomor fluoro atom R3 stands
compoundst a0l S A Treut Riedidn Phsal Misous g5iaf GUST R, SHERTARYE: dur at i on
of acti giheny} pyridyl by plgietRiyICirbsp substaaidR aFithSeH: oM thbret ¥4 alkyl- and/or
C1-4 alkoxy- or nitro-group or halogen atom; phenylethenyl group, or a phenylethyl group
substitufed with alkylene-dioxy group; piperidin-1-yl, 4~methy1~p1perazm 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 —
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 positiocn2
of the fluoropyrrolidine group is favourably S, whereas that of carbon atom in position 4 is |
SorR.

‘Accordingly, a first aspect of the present invention provides 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, - oxadiazelyl, quinolinyl, isoquinolinyl, cinnolinyl,

phthalazinyl, quinazolinyl, quinqxalinyl, benzimidazolyl, indazolyl, benzothiazolyl,

benzisothiazolyl, benzoxazolyl or benzisoxazolyl, tetrazolyl, triazinyl ring; which is, in a given




|

state of the art. In agreenent with the accepted term nol ogy, the
configuration of carbon atomin position 2 of the fluoropyrrolidine group
is favourably S, whereas that of carbon atomin positionokeh@mbe 2866 R
Accordingly, a first aspect of the present invention provides conpounds of
the general fornmula (1) - wherein B means a nitrogen-containing aromatic
oI ety @aRs indlebdierfl SAfEeah olMOmBARR dlshibdib ISy ol 50 BPIY BURYEL AY!

pyri dazi nyl, 8{;; m di nyl, pyrazinyl, imdazolyl’, pirazolyl, 1'azol yl,

i sot hi aZBPupk:, ol yeroups, sGlch zditoyy ,craps dhadomeh atom, Gihdiedehdiydthyl i gagyi nol i nyl ,

ci nnol i nyl ht hal azi nyl ui nazol i nyl, quinoxalinyl, benzimdazolyl,
‘i ndazol y Bthytl)%ﬁ)z%(f‘ﬁi Igé%g%‘}?’ 03%6‘8 ﬁ?’i“@cf?‘ﬂ%‘loa%r@l‘ r Phefhgr8%u#bl yl  or

benzi sOxa’ziaiyxlfuryt(@u;e@g@r&{pg otriazinyl ring;, which is, in a given 29

Sept enber 2006 2a case, independently from each other nono- or

di subst i-Preleepepiifoavierasr; rwo of the fol l owing groups: O -4 al kyl groups,
-4 alk Qu hal pg om .tri hal ggenonet hyl group, nethylthio
group, ni%?%?gcélp 8@%‘?"‘“&‘% 689'9% oin Ry W??“@%gﬁpa%ﬁ'll SR RNy EEwp; Phseyl.  t hi enyl |
furyl opyli@mnay bhaylethBiy] @foup sublktifuRldUGRESH drQRr: AL R UR 5xy@6Y higl Oup of
formula Rl. -CO wherein RI, neans C -4 alrkyl S?cgup,d/%lﬁ%%%ﬁ g‘ﬁ&‘ﬁg phenyl ,

o pyri dyl SEvuP o &plggeat deamphenyicthepylsermgenylend drravipt sabstingedowitinalicelemd-diyty-  and/ or

al koxy- Nt ra- .groy r. hal agen.at om. . phenyl et henyl or phenyl et hyl group
Subst 1t Bup Higelin Ok R Blrautge TR0 BB RIS i Y1
4- met hyBptapéy azi n-1 -yl , pyrrolidin-1-yl group, B stands for - a group of

formula (1) or (2) or (3) or (4) or (5) or (6) or (7); RZ stands for
hydr ogen? &eBneidpmulad} or{d) aBrer (4x2r €) an@sorf@; 1l uori ne atom and salts,

i SOIMer Syp2 so] vat and_ hydrates thereof. One enbodi nent of the
R s Bl orch B R

present inven croge s of the general fornmula (1) - wherein
Rt . neaRsstanddide Neg@Raf@nt ai ni ng aromati c noi ety consisting of one or two

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

‘One embodiment of the present invention inchides 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, 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



!

rings, preferably a pyridyl, pyndazinyl, pynmdinyl, pyrazinyl, imdazolyl,

pirazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
qui nol i nyI i soqui nolinyl, cinnolinyl, phthalazinyl, qu '%%Hbglyjooﬁ

qui NOXgl OI%J( enzi m dazol yl, indazolyl, benzothiazaolyl, béenzisothiazolyl,
benzoxazo or benzisoxazolyl ring, which is, in aPGTF0Yse

|ndependently fromeach ot her nono- or disubstituted by one or tvvo of the
foll owi ng 29 Septenber 2006 WO 03/ 0744500 PCT/ HU03/00017 3 groups: Cl-4

alkyl ar gunps: e A ok, €18\ NRLAGSMIALE ont LHATIUSHONE YL, 070U,

met hyl thi o _gr oup, nltro group, roup; group;
- p-tol u%@@llﬂf’ﬁwpslgﬁr@gmup,@ya@gmmyt group of fornula Rta CO, Werein R a

means Cl - 4id henyl group; phenyl, pyridyl or phenylethenyl
gr oup SUbStI# f'é@v\%ﬁﬁj oﬁe or nore al kyl - and/ or al koxy- or nitro-group or

hal ogen ‘aJD-mhenpw&‘nggﬂgtdupml or phenyl et hyl group substituted with

al kylene- , 4-nmet hyl pi perazin-1 -yl

pyr?/o |d|%&Fgl¥?19%ﬁg%a}u£§"s¢g “F‘B lﬂﬁwsgiﬁilaggbg@ﬂpafwﬁwlgé@l) or (2) or
(3) or (ponsls eyl & phelcthény( Foimp siRRihicR ¥l Julor AL ARAN R | UOT | e

atonm R3 st.ands for fI uori ne atom and i sonmers,’ tau orrers sol vat es
and hydr%t ’é‘g"TgFFé‘Plef qgﬂméhenéflﬁﬂbwlnﬁnphmﬂeﬂlub gpnp ssehititited anithi on

i ncl udesatig, Rl nmeans a

ni trogen cont ai n|5 ngg % %Erg%(fﬁgm% glg}#o 'ln% W\A@ﬁlgﬁﬁf{’l B aromatic
rings, pgféredsfedy a pyr| dyl, pyr| da2| nyl , pyr| m di nyl, pyrazinyl, :

i m gazol_ yl t hi.azol sot oxazol yl, - soxazol yl,
oxa pazol y (% fl% ""a (1) OI@ L(J:IY)rPSI()D (5 @ (7D:n pht hal azi nyl , '
qui nazolR?} rs;dnds ﬁ)uhyme(gthlatmiorﬂwﬂﬁéﬁbﬂazol yl, 20 i ndazol yl, benzot hi azol yI,

benzi so benzoxazolyl or ben2|soxazolyl ring; whichis, 1in a
gi ven c&g gm&ﬁ%ég ¥~ from each other nono- or disubstituted by one or

two of [ s, Cl -4 al koxy groups,
L Ogenfagfgar%ﬁs Qbdrhesd, %t&ﬁe%%?vateg bad nfrkdd enGEGUPS: y group

-IU

15  Another embodiment of the present invention includes compounds of the general formula
(D) - 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 i,
in a given case, independently from each other mono- or disubstituted by one or two of the
following groups: C1-4 alkyl groups, Ci-4 alkoxy groups, halogen atom,
trihalogenomethyl group, methyithio group, nitro group, cyano group; or :

- athienyl or furyl group; or

25 ap-toluenesulfonyl group; or
an acyl group of formula R1,-CO, wherein Ry, 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-y1 group,

30 - B stands for
' ~ agroup of formula (1);
R? stands for hydrogen atom or fiuorine atom;
R? stands for ﬂuorme atom -
and salts, isomers, tautomers solvates and hydrates thereof.




tri hal ogenonet hyl group, nmethylthio group, nitro group, cyano group; or a

thienyl or furyl group; or 25 a p-toluenesul fonyl group; or an acyl group

of formula Ria-CO wherein R a means Cl-4 al kyl group, pleylenmgt0d8%

phenyl , 1.dyl or phenyl et henyl group substituted with one or nore al kyl -

and/or‘gpé%§§¥mor nitro-group or hal ogen atom phenyPEVHERAYS phenyl et hyl

group substituted with al kyl ene-di oxy group; piperidin-I-yl,

4-met hyl pi perazin-1-yl, pyrrolidin-l-yl group, 30 B stands for a group of

formil a (AhethéZntoailhs ANTT nds for
5o DR 4R Rn QY Odes bHRHLAE oPlE a0 O

fluorine atom and salts, oners, tautomers sofvates an
29 Sept enffbr %298 R\Deas) O AHEM-ROGitiH AobBAd faokty Ansisisg ofoirock tent of t he

toi ds Qqf .t f la. (1) - wherei
R “reans SURRT S0eh WEHRER. EORRC el oL R G eREe: Lo
aromat i c pirmglyl, phistatylablisptidazoiyl,i dosazolfdy I idaddo}y, . oRMIAHIE Mynotily azi nyl ,

i mdazolyl, .pirazolyl, thiazolyl, isothiazolyl, oxazolyl, i_s_oxazo’l yl,
~ oxadi & ol ’gi‘i’q,u'%fh{lﬁm ?lﬁlgﬂh}lyg Pé@%‘% i AAazolisnyh n aringyalnyl h beremaigezelsl,

qui nazol | Mool b bon AR el okbroly P BEERX ol PRRE HHAEO! V!
benzi sot hi azol yl , benzoxazol yl or Benzi soxazolyl Ting; [ I's, ‘in a _
gi ven cad@ 2 g¥saepenadenchdently Siomecachotbermaonorondisubstituttid byloa¢ ot twoedtiey one or

- two of t ol | Qi YPS; - Ky, rowps, Cl-4 al koxy groups,
hal ogen gs%ﬁ’ﬂét%@%oggﬁgm% gg?ug%ip,é’rfgt F@?OBEHI &r%‘fPSUpﬁa?‘?ﬁ}éPr& soup,
cyano grdnba,lownoma:hﬁgrthipemyihylmiogtmy,lnim@d@p,c dnodrérg; 6 uenesul fonyl  group;

or annacyl, group.of, fornula R a-CO, wherein R a neans Cl-4 al-kyl group,
phen%oagrao g?ﬁ"gﬁgﬂﬁf?upp%i dyl or phenyl et henyl group substituted with one

or nore alppluendtlidil gdlfs@fy- Or nitro-group or hal ogen atom phenyl et henyl

or phenyl ethyl group substituted with
an acyl group of formula Ry,-CO, wherein Ry, means C1-4 alkyl group, pheny! group;

phenyl, pyridyl or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-
or nitro-gronp 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
(@) - wherein R! means a nitrogen-containing aromatic moiety consisting of ne 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: Cl-4 alkyl groups, Cl-4 alkoxy groups, halogen atom,
30 . tihalogenomethyl group, methylthio group, nitro group, cyano group; or ' |
a thienyl or faryl group; or
: a p-toluenesulfonyl group; or _
an acyl group of formula R;.-CO, wherein Ry, means Cl-4 alkyl group, pheny! group;
phenyl, pyridy! or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-




15 al kyl ene-di oxy group; piperidin-21-yl, 4-methylpiperazin-I-yl,
pyrrolidin-1-yl group, B stands for a group of formula (2); R2 stands for
hydrogen atomor fluorine atom R3 stands for fluorine atQm.2Q apf salts,
| SOMer §uq d:AYisper s sol vates and hydrates thereof. Another enbodinent of the
present | nventlon includes conmpounds of the general FCOAHIPYOIT 1) - wherein
R neans.a nitrogen-containing aromatic noiety. consisting of one or two
aromatic rings, preferably a pyridyl,s pyridazinyl, pyrimdinyl, pyrazinyl,
I m dazol vt nitebgrpiy 87 Bhdsben hidi | ' z L azol yl ,
oxadi 220l Yl . con ol | nyl%’r | ?ﬁﬁ@ﬁ%”f‘?“%‘*“?‘”’ﬂPﬁ%‘?feﬁa@ﬁﬁ‘%ﬁﬁﬂ% X

qui nazol pﬁ;};e{m- ThERe: Prppridin-1-Yedrmethiylpipeoizint 1-yl, pyrdaliziid- 141 grbgnz ot hi azol yl |
benzi sot Bisg#at ¥k, benzoxazol yl or benzisoxazolyl ring; which is, in a

gi ven case, independently from each other nono- or disubstituted by one or

two of the ag@plodidrmylagBhups: Cl1-4 al kyl groups, C -4 al koxy groups,
hal ogen pe I.hal.ogengnet h roup, nethylthio group, nitro group,
‘cyan grou a%drsf%qu{!irlﬁg%nya[tmﬂ'm B‘W‘F)‘%Fgup; or a p-toluenesul fonyl group; or
an acyl B stagls &dr fluosimadtémRi b- CO, wherein Ria neans Cl -4 al kyl group, phenyl
gr oup; %gesré#gl E%l%l dyl or phenyl et henyl group substituted with one or nore
al kyl - amy/sals: spipers. tautemers selustesand hydrafes thgseats/ 074500 PCT/ HUO3/ 00017 5 or
nitro-group or hal ogen atom phenyl ethenyl or phenyl ethyl group substituted
w th al kyl ene-di oxygroup; piperidin-I-yl, 4-nethylpiperazin-1-yl,
pyr rol i dipther gmbedimens, of hesprasedbintention imhgeoeompotindssfithd genbd) fordulRZ St ands
for jydr@oeqpatbai ok oine atom . R3 stands for fluorine atom and
salts, iSoners, 'E%u %Jﬁke}ésﬁlg%e\?ar RaIng Frefatic eetyt qousighng, of one or two
aromatic rings, preferably a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl,

-

pirazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, quinolinyl,
isoquinolinyl, cinnolinyl, phtbalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl,
indazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl or benzisoxazolyl ring; 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-toluenesulfonyl group; or
20 an acyl group of formula R;,-CO, wherein Ry, means C1-4 alkyl group, phenyl group;
phenyl, pyridyl or phenylethenyl grdup 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 ﬂuoﬁne atom, -
and salts, isomers, tautomefs solvates and hydrates thereof,

30  Another embodiment of the present invention includes compounds of the general formula
(@ - 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,



Anot her enbodi ment of the present invention includes conpounds of the
general formula '10 (1) - wherein R neans 'a nitrogen-containing aromatic
noi ety consi st ng of one or two aromatic rings, preferajgljs/epﬁ,ningodyl
pyridazinyl, pyrim d| nyl, pyrazinyl, imdazolyl, phiazolyl, th| azol yI

sot hi a l
: soqu: néﬁlaingw Cl no | n§/‘1 ﬂ,&ﬁﬁ&ﬁ%l{% n&%@’%@?ﬁ@ﬂéﬁ ny J’ll oxa | nyI
benzi m itaa (gh;eh casd, mthpmidyﬂtl,y tnenzodrhdisubstityled byemmi SOt azmleyfbl,lovbagzoxazol yl

or benzi soxa r|n lghds, 15 i ndent |y nono-
or disu%g?F%Eﬁ“g Smetﬁﬁwﬂﬁ?fFﬂ@%ﬂﬁﬁﬁﬁ aﬁﬂkqﬁﬁﬁﬂgg %ﬁﬁ‘ W1 " groups,
Cl-4 aIﬁ@ﬁgﬁﬁb@ﬂm§ﬂmﬁ@5@@gmwgkg§hmibthaIogenonethyl group, nethylthio
group, nitro grou? cyano group; or a thienyl or furyl group; or a

p- t ol ueh el FHHYI §OBB®T or 20 an acyl group of fornula R a-CO, wherein R a
neans (Cl; %lgémgg&ncgtfﬂl .phenyl group; phenyl, pyridyl or phenylethenyl

group su stitute one or nore al kyl- and/or al koxy- or nitro-group or

hal oge nalaa‘MTEIQBP e )ﬂn@m@ Rik-CO), vikiewsity Reittheans g}le‘h plkglugronp, tpheasd arpuph

al kyle | 0X di n- t eragin- 1=yl

o o el B3 Piion G oo siblinusd W SRR oG B adall g, o). gy
st Snds 8 ciloﬁmbagdds@ganhabgﬁm f6mf Iph@xl“ylleﬂmglt mwghen?&ﬂgﬂ el f;muﬁxtedggithg e aL om

an Sa nmers tauto s _solv tes an rates_t not her
enbod.n@éfaf ’t?rdo?’ﬁ’egf?}fpe%’ﬁ'{‘ P o ft-mosthy B}?ﬁgﬂﬁhz Ofhe general

for mul ag sfadds for Wherein R neans a nltrogen containing aromatic noi ety

consisting of one or two aromatic rings, preferably a pyridyl, '
pyri dazi nymoupyffomda@lor(@yram nyl ; imdazolyl, pirazolyl, t hi azol yl,

i sot hi | 0 | soxazol oxadiazolyl, quinolinyl,
isoquiﬁ%ﬂﬁ%dfﬁE§W% ngmo ﬁ#ﬁ%fé%lnyl qui nazol i nyl, qui noxal i nyl
benzinﬂ&hmmﬂyﬁmﬂﬁ&nﬁemh@nber 2006 6 |ndazonI, benzot hi-azol yl

benzi sot ﬁzojyl benzoxazo] yl or ben2|soxa olyl ring; whichis, in a
“given &0l1S) 1SPraprE rTAPmers: S ﬁ@saQﬁ ydr uted by one or two of the
fol |l ow ng

Preferred compound of the general formula () 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
(25)-4,4-difluoro-1-(2- {[8-(2-pyrimidinyl)-8-azabicyclo[3.2.1]oct-3-yl] exo-amino}acetyl)-
2-pyrrolidine carbonitrile; (25,45)-4-fluoro-1-(2-{[8- (2«pyrazmyl) 8-azabicyclo-[3.2.1}-

- oct-3-y1] exo-amino}acetyl)-2-pyrrolidinecarbonitrile; (25)-4,4-Difluoro-1-(2~{[1-(2-
pyrazinyl)piperidin-4-yljamino } acetyl)-2-pyrrolidine carbonitrile; (28)-4,4-Difluoro-1-(2-
{{1-(5-cyanopyridin-2-yl)piperidin-4-yljamino} acetyl)-2-pymolidine carbonitrile; (25)- «
4,4-Diftuoro-1-(2- {[1—{6-chloropyndazm~3-yi)pzpendm—4-yl] am1no}acety1)—2~pyrrohdme '
carbonitrile; (25)-4,4-Difluoro- 1-(2- {[1-(6-cyanopyridazin-3-yl)piperidin-4-
yi] amino}acetyl)-2-pyrrolidine carbonitrile;

Accordmgly, a seconcl aspect of the present invention provides (25)-4,4-difluoro-1-(2- {[8-(2-
pyrimidinyl)- 8—azablcyclo[3 2.1]oct-3-yl]exo-amino} acetyl)-Z-pyrrohdme carbonitrile;

‘A third aspect of the present invention provides (25,45)-4-fluoro-1-(2-{{8-(2-pyrazinyl)-8-
azabicyclo-[3.2.1]-oct-3-yl]exo-amino }acetyl)-2-pyrrolidine carbonitrile;

A fourth aspect of the present invention provides (28,)-4,4-Difluoro-1 —(2—{[1—(2-
pyrazinyl)piperidin-4-ylJamino}acetyl)-2-pyrrolidine carbonitrile; '




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
thienyl or furyl group; or a p-tol uenesul fonyl group; or9agpwshd 2060uUp of
formula Rle-CO wherein Ria neans Cl -4 al kyl group, phenyl group; phenyl,
pyridyl or phenyl ethenyl group subsgdtuted wth one or nore al kyl- and/or
al koxy- or nitro-group or hal ogen atom phenyl ethenyl or phenyl ethyl group
substituted with al kyl ene-di oxy group; piperidin-I|-yl, o

4- et hil fifthpepestofithelprosent ipnention nreNides (234 . drPiliero- Bk {[Ardrsyaapyriding-gr oup of

f or mul -6) . E s 2511 A9&N atomor fluorine atom R3

st andsﬁg‘g joglj%%n t%%}lﬁ%ﬁ?%gl f?;ytgésorrérs, taut oners, sol vates and
hydrates thereof. Preferred conmpound of the general fornula (1) are wherein
Rl, Bor R2 and R3 are those groups which are listed in Tables 1 to 3

i ncl udAngi:any agpeabi sfatthe Nredehie r modntiof O progidasp(28,)-4,4-Difluoro-1-(2-{[1-(6-
(25)-4,4-difluaro-I|-(2- [8-y§2-pyri m di_nyl ) - _-az%bi‘(t:gc_l o[ 3.2.1]oct-3-yl]
exo- an?h%@?@e@ﬁw)”ﬂl)gwsrﬁlﬂ~61 laninaiacety R divitpiidips carbonitrile;
(2S,4S)-4-fluoro-1-(2-([8-(2-pyrazinyl)-8-azabicyclo-[3.2.1]- oct-3-ylj
exo- am no}acetyl)-2-pyrrolidinecarbonitrile; (2.)-4,4-Difluoro-1-(2-{[1-(2-
pyr azi Ay lsyyznhe rasghicn -of- ye] amésan} aventidn) -pRevides r @S el APifmaroble(@-{{t-i(¢-¢;
(25)-4,4-Difluoro-]-(2-, {[1.(5;:cyanopyridip-2-yl)piperidin-4-yl]am no}
acetyl “}XaEQPﬁW?‘Z&'?"éd)ﬁée B Apjop}ag Wﬁé 2 olidice é/argomt‘%q
4,4-Difluoro-I-(2-{[1-(6-chloropyridazin-3-yl)piperidin-4-yl]

am no}acet yl ). - 2- ol i di : Ltrile: . 1 . o

(25 - 4% St it sy yeali B RGsa macension) ormlotion ompriging

ani no}angboyid ofZhpyeneal fainnle (Haxs definet rabdres; or Agltso isdinpry] tyutomers.cwbiatgs,aspect  of
t he present 4 nvention provides (25)-4,4-difluoro-1-(2-{[8-(2-

pyri mlc‘laj‘(;%’r?&ffs@qé?og'zabi cycl o[ 3; 2. 1] oct - 3-yl ] exo-am no} acetyl)-2-pyrrolidine
.carbonitrile; A third aspect of the present invention provides
(2S,49).-4-fl.uoro-1 - ( 2 h% yrazinyl.).- 8- P

azabi ?%/% O-Tlg‘.?fgl o-n((f)acl: "{gggr;? %ﬁo@%%no %‘%tg‘?y?ﬁ o ﬁ;rlrt?vgl i I|mr11tclac ggf’?)oni trile; A
four t hinglea@Gll sath RS Rilbwil 4R/ Priofity diteOdi chePresent patent application,
(2S,)-4,4-Difluoro- -y(&g-{[l-(Z- v b P o

pyrazi nyl ) pi peri di n-4-yl]am no}acetyl)-2-pyrrolidine carbonitrile;

Term “halogen atom" means fluorine, chlorine, bromine, or iodine atom. "Cl-4 alkyl
gi'oup"" and "C1-4 alkoxy group" mean linear or branched chain aliphatic hydrocarbon
- groups containing 1-4 carbon atommns.




........... . 29 Septenber 2006 6a A fifth aspect of the present invention
provides (25,)-4,4-Difluoro-1-(2-{[]-(5-eyanopyridin-2-

yl ) pi peridi n-4-yl] am no}acetyl)-2-pyrrolidine carbonitridoge,Anpl s aspect
of the present invention provides (25,)-4,4-D‘f|uoro-l-(2-{F1-(6-

chl oropyri dazi n-3-yl ) pi peridi n-4-yl yam no}acetyl)-2-pyrrolidine
carbonitrile; A seventh aspect of the present invention provides
(25,)-4,4-Difluoro-1-(2-{[1-(6- cyanopyridazin-3-yl)piperidin-4-yl]

am no}acetyl)-2-pyrrolidine carbonitrile; An eighth aspect of the present

i nventi on @AAAViPes I R JidABE Gbivdnbad phahidesl| AAbicadks CloiMel Ficpgatibn coeound of

the general fo la (1) .as defined above or sals, .ispners, tautoners,

sol vat esSo™P] g?@ggfl}?’éi} g’dﬂ“ aﬁ‘%r_l’ﬁ it %’&W@Bﬂ% b Bi %gﬂ’g&ﬁﬁtﬁ%wﬁﬁi ety

: E onsi sti d%giﬁﬁﬁed%ﬁvepl chtaﬁdaae@de@ ]Efﬁthittpa Edny@and of the gdﬁdlasfoailnua S[)_Glmﬂid'réi_g} tey st ens
nown at the pri.qpit ate of _oyr present patent a icaiion. er,m

~hal ogermswb ohiud A tiees QEEdAbBYS nes MBHGHTHE,  SOPeE Rota R o - 4

a: kylh giroﬁﬁlﬂlé '(Iﬂandnlgﬂe@in the ahdsaiNys G Ugnd Rivddad rildﬁﬁgﬁ aldke braad ceadsuldingi nnrb

al i phatic hydr rbon roups.containing 1-4 carbon atons. 29 Septenber
2006 7 %“WPWE“?P% pgral ‘?m’PE’éDﬁF g%?:lftls ‘isﬁ[@tgﬁjl?‘?%ﬁheﬁm?lbl@g‘%g&pr ocess for the
preparation of the conpounds of the general formula (1) - wherein the

' f R, B d def i ned - i sed
-t hat T8 DAY S PR ERaraI DR atR 1 P Tt B B LI OCT OF

'R and Bhaskyhadorefthay@inapaai@cs ofithe genaal Bemuia (1) -awbaeip chendeanfngt h® gener al
f | ned, above -
e

formula (411)- erein the neanings,.of Rz and R3 are. as.de
and the ée@’tﬁ‘l B iaﬁémc OB ot °¥%éq‘5§‘n‘§?‘ %O‘fo&?eﬁﬂldﬁr‘(ﬂ%"e (S’fg? T RS
"i sol at edfiofrmglayiie wheaiit thomeanings of & adk® fro apgiuerishooé- sddeifgesiedaby f or mul a
(1) accordi to,our invention can be prepayed by the al kylation of the
primary Wﬁg?n%fhefﬁgmﬁ%ﬁ’équ\mdfﬂ)'}‘?rﬁ?"a"f?‘#q‘)S%{ts W@&@F%@F@?@er}éani ngs of R1
and B are the sane as given above - with the chloroacetyl derivative of the
general , formul a 1) - wherein thg meani ngs of Rz and R3 are as_given
above- aﬁlffmhi AEPERL ithy eseanentlon provides a use of a compound of the general formula (I)
— wherein the meanings of R', B, R? and R® are the same as defined above — for the preparation
- of a pharmaceutical formulation which are suitable to inhibit the activity of DPP-IV enzyme,
and intended for the treatment and the prevention of diseases related with the DPP-IV enzyme

activity.

An eleventh aspect of the present invention provides a use of a compound of the general
formula (I) — wherein the meanings of R!, B, R and R® are the same as defined above — for the
preparation of a pharmaceutical formulation which are suitable to inhibit the activity of DPP-
IV enzyme, and intended for the treatment and the prevention of diabetes.

In the course of the alkylation the chloroacetyl derivatives of the general formula (TI) can be
applied in excess, and the resulting hydrogen chloride is bouhd by various acid binding
agents, preferably by a base, such as for instance triethylamine, pdtassium carbonate, 1,8-
diazabicyclo[$5.4.0}undec-7-ene (DBU) or 2-ferc-butylimino-2-diethylamino-1,3-dimethyl-
perhydro-1,3,2-diazaphosphorine - bound to a resin (PBEMP) -, which is known as super
base. The reaction is preferably performed at a temperature between 25 and 70 °C.

A twelfth aspect of the present invention provides compounds of the general formula (I1) -
wherein the meanings of R' and B are as defined above with the proviso that if B means a
group of formula (I) then meaning of R? is different from 4-phenyl-2-thiazolyl, benzyl-, ‘1-
benzothiazol-2-yl, l—benzimidazol-Z-yl-, 1-quinolin-8-yl, pyridine-4-yl- and 5-cyanopyrid-2-yl




transform ng the resulting conpounds into one of their salts or solvates

(Schenme 1). A tenth aspect of the present invention provides a use of a

compound of the general formula (1) wherein the meani ng® fbteRber 806 RZ and

R3 are the sane as defined above - for the preparation of a pharnmaceutical

formul ati on which are suitable to iﬂﬂi bit the activity of DPP-1V enzyne,

and intended for the treatnent and the prevention of diseases related with

the DPP-1V enzyne actidity. An eleventh aspect of the present invention

provides a use of a conpound of the general formula (1) - wherein the

meani NgSe@y Ror whh fRp@0th B3 R plelif Qﬁf\?ﬁﬁilh@%sgpﬁgﬁ' dogr fhe

preparation of a pharmaceutical fornulation IC re suitable to inhibit

t he act idiff?ryﬂtcﬁorngftnwllgm%mzw@,thgmm%ﬂ@hdé?dnmm atgnveptof deromin@d) thed t he

© prevent i @Bndf ofRERBIR R A8 bBByGAN S indi NG nRldsl @ik on the chl oroacetyl
derivatives fgfo t he general f%?yrru‘%gap(l ') e(:ranrr%es apptFi ed in excess, and the

resulting hydrogen chloride is bound by various acid binding agents,

pr ef er abypy BRfRs of WeNodSral WrmhASIFNES bk Th&hidy iAW AR stdpOdyRBReiHM

car bonat g, ﬂ{hﬁlBa?y di azsélgi cyc%o[%. 4.1%1 u%@c-?-er#é%( DBlh) or StPsyRhes:

2- t er c- b(ohemednts the fitstotenWhestrr e dycl: sdtawdari ginine of the general formula (IV)

per hydr o_Jpa3.ig vl AZARBQFRNA - n res P Do, W CH TS

known as Sl’ljpeelrt base. E_Elbhe %eﬂ ct |g81}19t?§1’ g?e%eoﬁéﬁrféh%}é#? %Ex&ﬁdgr%l{p \gagtenperature

bet ween 2Blatgddprefrably with whsl drylhhadegenides of the lgenqoal dfeemila (X eviteredm tr ovi des

conpoundg,..Qf. .t 26! I of: il | : Merein. the neani ngs. of R and B

are as de‘?‘?lnné - a ggg@\?\n t%;sté%géﬁpar%g\\(ﬁis&g)gﬁ%?ﬁif?r f@loﬁg%ﬁtgmaﬁle er%(%)ﬁlg Gt formul a

(1) t henthergepaning obR’ fhe rglatiprf feaetemt cah rbermartiep venyd pdlat, praizalrydprotibenzyl -, | -

benzot hi gazal - 3- h B ~a=Yh-, | -quinolin-8-yl ridine-4-yl -
and 5 oy R fekleon 5 G50 BRARGIF Tfiionolt LB b perfibl o L
that if Bthepbsedvent groigpwate dennuting 4:83cid biaderdastageeothe Rxcedssof di:f f er ent
from bengyl. gp, or with the proviso that if B means a group of fornmula

(4) then néaning of R is different frombenzyl group - and their isoners
and salts. The primary am nes of the general forrmula (I1) can be prepared

inat synthesi s. - (Schene 2). |n the first ep the_starting cyclic
seco-ndéﬁ?%tﬁlﬁﬁ%%%tfm%%Esfﬁcg%@frﬁf O PHUPEE R Ya‘-“\ﬂ?é?é‘&‘ﬁg‘?“ﬁ f?é’ﬁﬁlﬁng of Yis
hydr ogef[\gt-knwnefwat §it litemiuré-ard usbd) thns yeashninypipdidaie B =Fonula(1y, vt ed,

{)Lgf er a@do&})?ué-gfzsﬂﬁ’}ﬁ;l hal ogeni des of the general formula (X), wherein

4-tert-butoxycarbonylaminopiperidine (B = formula (1), Y = COOC(CHs)3) (J. Med,
Chem. 1999, 42, 2706); 3~(S)-tert-butoxycarbonylaminopiperidine (B = formula (2)) and
3-(S)-tert-butoxycarbonylaminopyrrolidine (B = formula (3)) (Synth. Comﬁl. 1998, 28,
3919) in the last two cases Y = COOC(CHj)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)3).




meaning of R is the sane as given above-and X stands for hal ogen atom
Depending on the neaning of R the arylation reaction can be carried out

in polar, protic or aprotic solvents, between 25 and 150 stpelb£hfic@bl Yy in
al coho%({fétrgﬁon n- but anol , n- pent anol) or wthout solvent in mcrowave
oven, Us R aci d binder, for instance the excess RSVHH&004Li ne  or DBU.

For starting material the free am nes or protected secondary am nes of the
general formula (IV) - known fromtheg%llterature- are used, thus

4- aceta | 225037)

4-tert- gﬂ?%&f@%&%oﬁgf qﬁ%%%pgq#élne gemoyed &@%ﬂgéfﬁy%v?mnEffﬁf%iB)3) (J.

:cved lChsmeralmula@) mmﬁ):imﬁmf&ngs@fg‘bnﬁawmyﬁsagﬁmab%er ,]gl ne I(B =
ormul a ut oxycar bonyl a rol i dine = formul a
(3)) ( Syg‘t%%IL h?‘%n%s‘s 1@%‘% f@)"“% i %%@qsgé'&%éeﬂ% auderip Egilﬂ@@i@i:( CH3) 3;
tert- but hjfdr&,*eﬁl:h]bnﬁ(y sdigtion. @ a lterﬂpe%lre BeteerP2PandCA VORI HBaliRAY LA (4)
tert- azabi cycl of 3 2. 1] -oct - 3-yl -endo- car bamat’e B formula (5)) (J.

Med. e ckegﬁma%’zﬁm%%)f & generabiorapla 6y whereipcthe peagngs] Roﬁm‘BBwle

eX0- car baeBirke 4sBafifddanbée. (6)) and tert-butyl
9-azabi cyclo-[3. 3. 1] -non- 3-yl - endo- carbamate (B=fornula (7)), (J. Med.

Chem 1998 R’ §endeﬁ>2@;1)acx1\@®@nf(f@1maajha-®, the porapduads 3006 gendRl FaaMHTA500
PCT/ HUO & t he tectin rolesre ved from
the aryl %Jigm ne or}P&F‘ﬁlgs&Cg featlt' “POW%?‘E’Y?%OHP‘Q)%&%@%W%&M ngs of R
and B ar@nvttefesafwthegme@hiffbm:ﬁﬁhnlﬁw vﬂtérenﬁ&b%éﬁnﬂﬂﬁ@fﬁ'ﬂ@leﬁvmg bRupeaction is

anol i c hydrogen chl ori de

.carr Oed ogt% p ous d chloric acid or in et
~ sol ujt | orf™ rag Y13 paseAudy a&ﬁdtewel@ﬁlf@) ayqual P°Enby asingreti c or 5
“cyclic phogRhy oarﬁré’&& Bfisel ?&f&%}f&ﬁgh\fy} %Rﬁélh)bm%}g‘gé% ”F}oﬁle ani ngs of

RI and B are the sane as defined a ran ac group of
f or mul a SRMBownds of ke g@m'ﬁélfmla)(\f)tthe pgetn@mgl grbay hﬁisaclea&éd/ﬁndemﬁmﬂel n the

hony| - d with th d
o 1 va; oaditons® plefidin Wy 350 B0 oae e SeRE i iFhap S e st A0 of 7 i 5 a
| eavi ng 3§f@upebtdia ﬂmerthé emiviel wffhe @éhbm forabiaH), aghéait A6 aRMShy ot jdtfeenper at ure
aroyid QG Q¥ siishli%k 2 %o

The 1-(2-chloroacetyl)-2-pyrrolidinecarbonitriles of the general formula (IIT) — wherein the
meanings of R* and R® are the same as defined above- are prepared 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
nifrogen protected with ers-butoxycarbonyl group. These compounds can be prepared’by
methods written in the literature (Tetrahedron Lett. 1998, 39, 1169). In the first step é‘
25 m_ixed anhydride is prepared with pivaloyl chloride or chloroformic acid cthyl 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 (CHCl3, CHyCly), at 0— 25
°C.
30  In the second step the fert-butoxycarbonyl group is cleaved in ethanolic hydrogen chloride
N solution. The hydrolysis takes place at 0 - 25°C and the hydrochlorides of the
carboxamides of the general formula (VIIL) — wherein the meanings of R? and R® are the
same as defined above- are obtained. |




i norgani c or organic base, preferably triethylamne as acid binding agent.
From the conpounds of the general formula (V) the protecting group Y is

cl eaved under acidic conditions, preferably by use of tyddpupbgaeesi c acid
i n di cRlogsRMBihane solution, at 0 - 30C, to obtain tﬁ&,ﬁ?@,@ﬁynes of the
general fornmula (I11), wherein the neaning of Rl is the group of formul a
- R11-CO. The 1-(2-chloroacetyl)-2-pyrrolidinecarbonitriles of the general
formul a wherein the nmeanings of R2 aBd R3 are the sane as defined above-

. are pr epakigdiuoroprrbidiinecaexansiest dfahé genefaSedranibs Q) As Sb@ined avetih nig

conmpound the. . flyor ol i ne derivatives referably L-fl uoroproline
derivati \?Ié%& &ev%%ﬁwm%?ﬁ?%sc%\é I%Fe bﬁgﬂ@ré ‘Pﬁea/aé%ﬁ%a Of&RS ned
above- W(CHCh, CH,ChLY Jhis e @hl@fda@éiﬁwdrbdinéﬁ bR GRE F@e&h fdhaMRIX)These
conpounds can,b&ﬁprep,ared"gy methods witten in the lNiterature ;

( Tet r ahedr'§FalR fie mopgings of Ry and R5 gte the spmetss defined mbesee predom®dni xed anhydri de
IS prepang e i dafiinfd : i I r, then

t he car banoyl ogdg? igt\?gﬁjilé\igﬂskng?ee%e genglr g%@%‘?ﬁ@f%ﬁ%ﬂf%%@gﬁhe
neani ngs deliydrteda trd yiekB ther ehlptvecetydepane slededtives df athe \peneralr forfackan@H) —The

reaction] e Y C b ed t _in,a hal ogepate ol v CcHC 3, _
CH2Cl 2) , vglt% ch{ -ﬂ]fezéggrggsﬁg{ n 2P &S S T8 he SHpR 75 3"?‘gﬂsg‘ﬁuﬁyc?§i‘¥%’éqoﬂoﬁyl gr oup
i s cl eavprbférably tchraied | duc wihdhogshiordb |l oxiélisridesial dithledmettaee hyfe Yolms t akes
pl ace at Q. - ZEC and the hydrochl orides of the carboxanm des of the general
formul a PYPLY the rggelionmrtwae meani ngs of e and R3 are the sane as defined
above- are obtained. 29 Septeéenber 2006 WO 03/074500 PCT/ HU03/ 000179 'The

f1 uoropyrrolidi necarboxam des of the general fornmula (VII1) thus obtained
are in tfAdhirtesnth gpet ebthg eresent svyention proyives camands| of divl genéraldfprmpilafgr-abl y at

0C, in awhabiaoBd hafingObY KM tand (Qég'gs ittt dbve, P USantil For acetd or tert- -
chl oroacetyl car banoyl “derivatives of the generdl fornula 'ﬁ %l ther ei n
 the meanPHeycubonxberawr— Rih shecprovies that it awamdef gromtbf pofvemulafly tHeo Rird.

different from benzyl group or acetyl group and Y is different from acetyl group, or with the

proviso that if B means a group of the formula (2) then R! is different from benzyl and Y is

- different from acetyl group, or with the proviso that if B means a group of the formula (3) then
R' is different from benzoyl group and Y is different from acetyl group, or if B means a group
of formula (1) then R' is different from S-cyano-2-pyridin-2-yl-group and Y is different from
tert-butoxy-carbonyl group, or B means a group of formula (4), (6) or (7) then R! is different
from benzyl group and Y is different from tert-butoxycarbonyl group — and their isomers and
salts.

A fourteenth aspect of the present invention provides a use of compounds of the general
formula (II) and (V) as defined above for the preparation of compounds of the general formula
(I as defined above.



In the fourth step the chl oroacetyl carbanoyl derivatives of the general
formula (1X) are dehydrated to yield the chloroacetylcyano derivatives of
the general fornula (i) - wherein the meanings of R2 and)f&,ahfetiBeSane as
defined above. Dehydration is preferably carried out with phosphorous
oxychl 3 G&™3 di chl or omet hane at the boiling poi ntPGIHENEEMBACt i ON
mxture. A thirteenth aspect of t#fle present invention provides conpounds of
the general fornmula (V) - wherein the nmeanings of R and B are as defined
above, Y stands for acetyl or tert- butoxycarbonyl group - with the proviso
that if B neans a group of the fornula (1) then R is different from
benzyl group or acetyl group and Y is different fromacetyl group, or wth
the proviso that if Beans a group of the formula (2) then R is
different frombenzyl fand Y is different fronlacetyl group, or with the
provi so that i, B nmeafis a group of the fornulm® (3) then R is different
from benzoyl dYis different fromac®tyl group,. or if B nmeans a
group of for then R is different frpm '

roup and Y is differept frometert-butoxy-carbonyl
of fornmula (4), (6)gor E?) ghen R is different -
Y is different fromter}t-but®xyifar bonyl group - and
s. A fourteenth aspect| of the present invention
provi des a use of conpounds of. the general flormula (I1) and (V) as defined
above for the preparg?lon=Bf icompounds of thg general fornmula (1) as

group, or B neans a
from benzyl group a
their isomers and s

defi ned above. 29 Septenber 2006 WD 03/ 074500 PCT/ 11U03/ 00017 10 N Ma - Z
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03/ 074500 PCT/ HU03/00017 Biol ogi cal investigations 12 DPP-1V enzyne
inhibitory activities of the conpounds with the general Jooq.mul . {hds ere

deternjne the follow ng method: 5 Applied conditions of the asses
DPP- PSQ.V?’O ’B?‘g sol ubilized crude extractum from Ca€ETHY0BE| | s content:

0. 8-1lug/assay Substrate: H dy-Pro-AMC (Bachem) 10 Reaction: 1 hour
preincubation with sanples at 37.C, 30 mn reaction time at 37 CO Stop
sol uti ong; b M MR BGREALE, Duf fer (PPE4.2) Reaction mixture: 10 gl enzyme
sol uti on~Tor featee nd or assay buffer 15 55| assay buffer

- DPP-IV enzyme inhibitory activities of the compounds with the general formula (I) were

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 sclution

_ 10p1 test compound or assay buffer

15 55ul asséy buffer
25ul substrate
300ul stop solution
_ ._Measm‘ement: spectroflnorometric 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 t031.25 MM concentration, that is why
_ we used the relative fluorescence unit (RFU) of the AMC formed. It is detected by using‘
~ 25 360nm egcitaﬁon and 465 emission filters (30 pis integration time, Gain 25, No. of Fiashes
50) by Tecan Spectrofiuor Plus plate reader, Under these conditions enzyme reaction is
Iinear for at least 30 min, and the cnzjme dependence is linear up to 2.5 pg protein (up to
700 RFU). Using 1-0.8 pg of extracted protein Ky for H-Gly-Pro-AMC is 50 pM.
_ Substrate concentrations higher than 500 pM caused fluorescency detection problenis

30  (inner filter effect) that can be solved by dilution of ihe 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 flg protein extract
- in 10 ui enzyme solution (using assay buffer: 100 mM Tris-HCl, pH=7.5) to the wells




25| substrate 3001 stop solution Measurenent: spectrofluoronetric
determ nation by Tecan plate reader (Ex:360nm Em 465nm) 20 The reaction of

the DPP-1V enzynme and the H G y-Pro-AMC substrate is recorglsdmby 2bie

| i ber a{qu]@m%fsﬁoAl\/C (7-am no-4-met hyl coumarin) at 37 Cin 100 nmM Tris-HCl,
pH=7.5" (assay buffer). Standard curve of AMC is |i RE3EWHMOY 31. 25 pm
concentration, that is why we used the relative fluorescence unit (RFU) of
the AVC fornmed. It is detected by usjyng 25 360 urn excitation and 465

hes 50) b
Tocan Spanyilis fekel cobboilh 391944 ke dE58 uf Resah BraR G BURSGRe *
react i onbuffr ihithvease J}f]ronaols Deadter 80 plﬂ&nlil:ubﬁlﬂ pefied, enezaeaamdemmr@e g
li 70Q RF Us i g of extract
or ot of n B #gfioR, O Ya” uf et B-bB-pompAhe @ué’)osm;snime@@oauﬁo%g ﬁ.ngZ‘? )
t han 5oocomaénaa¢mdmelﬁm RSCRARYe HOIPGH A8 o 8! Gilfon Bl 12 il §bter

effect) that can” be solved by e sarrp
desi ghedcomingiBomcthe tiése campounds isolltidi. Moasmé is 30 @iilh lay 32SCpassinel e, using

60 ba h d db dd
0. 801 o TeRPEI SRR b8 Ratinl 308 bt 1A Nopriie Bhiie oS (i A Bugteginsat e 100
M Tr i S-(REU) op WG Prded i§ BB hsin %29603%9'[&&%5 5198@6&%@13?%{1 ﬁééf%ﬁ

PCT/ HU03/ 00017 13 containing the test compoun ume and the 55
| assay Tzfﬁmwct(o@svrﬂ%ﬁyte ra@dmf(éammtagmmame @dmaom:.ralmas)les s85.ter the

preincu the addition of 25 1 1mM
Hdy- P?@lﬁk% eﬂ%é? %utlaete s'ﬁgf%ﬂﬁ%w fgf)m%f’f i:d)gg’r‘ @t r at | on). The final
t estlOvol une is 100 | and the test solution contains 1% DVMSO 5 com ng from

the .tes:{c g@ou ds sqlu Reaction tine is 30 mn at 37 C, and the
reactio eﬂﬁﬁ“‘aéﬁl’élﬁﬁﬁn@@@ iphipitarysifecs ef tie eompounds Oftbﬂgemr@ The

fluoresgafmt (FFUkcdfdifVC th Or B inge ecj,ed H:ﬁ 380 nnié)%xm t| on and
a

- 465 emission filters in~ Tecan spect rﬁ(ﬁluor Pl us atere
integration time, Gain 25 No. of Flashes 50).

The compounds of the general formula (I) and their 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 pharmacentically 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 iﬁhalation, the topical, transdermal,
sub-cuitaneons, 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 223.75mg
Croscarmeliose sodium 6.0 mg
30 Maize starch - 15.0mg
- Hydroxypropyl methylcellulose 2.25mg

Magnesium stearate . 3.0mg




Inhibition %are cal culated using. the RFU of control and RFU of blank. 10
| C50 val ues characteristic for the enzyne inhibitory effect of the '
conpounds of the general formula (1) according to the ixvRptnes 286¢

smal | egyd BafisdP0 "M The conpounds of the general formula (1) and their
salts solvates and isoners can be 15 fornulated to Spgﬁ[&‘w Ibarenteral ly
appl i cabl e pharmaceuti cal conpositions by nmethods known per se, by m Xing
themw th one or nore pharmaceuticaljgq accepted excipients and can be

admi i St PeRyldds of e LonolndlOFage eltfolMortllfs (BPREPBEIGA) Bn YBkckA Bluglgsage form
I h or ‘soft

conprise the oral forns, such as tablets, r gelatin Capsul es,
powder s, thys the gptace and serisnsriesssaflthe dissass of thepationtiss wods oftapplicetitd smdgmal , 20

buccal , {h@%rﬁé‘{ 8&?&1@[1’ intraocular, intranasal forns, by inhalation, the
topi cal, transdernal, sub-cutaneous, intramuscular or intra-venous fow s,

t he rect Birtheodatslsaf chetireeniion kierlemonshatked by e éxapplabelawphiteat iidkingt he

conpound f.the.nvention may be used as creans, gels, ointnents of
| oti oyns.&'ﬁglaﬂsqggheggfmﬁe, a unitary dosage formfor a conmpound accordi ng

to the iFigaetlishows dofapbiiRls of fhieFedal Porfodldl(Bt . can conprise the fol | ow ng
i ngredients: conpound of the general formula (1) 50.0 ng Mannitol 223.75

ng. O osCEFREshasCompadnobithe gererad ormmlafl), st arch 15.0 ng
Sept by B6p e oRBids 88 e Seit BB HR07 " 4™ Bai Ty dose of The compounds
of the g&lﬁé‘@ 4shotwsrcompenn(ds pf the gerde fmaulaif§ever al factors, thus the nature
on The 1HRES BonAicptlonts BERS BrBmbbIRIYLT "t he 1 nvent 1 on are demanstrat ed
by the dBignpb dowaebapourids b pedetallfohilg (VI),
. Figure 7 shows compounds of the general formula (ViD),
Figure 8 shows compunds of the general formula (VIIL),
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).




5 the clains to the exanples. Figure 1 shows conpounds of the general
formula (1), Figure 2 shows conpounds of the general formula (11), Figure
3 shows conpounds of the general fornula (111), Figure 4 E't? el,5[‘:}(1)“g)ounds
of the general fornula (IV), 10 Figuje 5 shows conpounds o e gener al
formula (V), Figure 6 shows conpaundsief the general formula (VI), Figure
7 shows conpounds of the general forrrul a (M1l), Figure 8 shows conpunds of
the gener&faMR¢bula (VI11), Figure 9 shows corrpounds of the general

formula ( %%4,4-11&11151‘0@”{2%[@—%—&& f L Abinh Orayh e (30,
Figure 11 shows fornul a I gu TC ' e 13 shows

“formul a (Bpyrroliging carboniutles hows forrrula (4) 20 Fi gure 15 shows formul a (5),
Fi gures 16 sho Sept enber
2006 15 gxan;?’]ﬁ eeé’%%ﬁﬁ(ngip’("gg‘g%ylegé&’;’r%%%\§%14‘g‘r %@?‘%"7‘%33@%?%28. Bl

~ - 8- azabi c%cfﬂ?ﬁpﬂulef@]ammigewrﬂéwmhlﬁ)nol acetyl)- 2-pyrrolidine carbonitrile

5 The neaning of R is 2-pyrimdinyl group, B neans a group of forrmula (4),

R2 and R3 nean quorlne atomln general formJIa (. a) tert-butyl
8- (2- pyri®i di ybutsd 842 ki : p aibtaatg veh (WY h (V)

general f ﬁé}leéhnulan{f‘eFR ,*2 9 ! % )3, Bis (4)
group 10 g%4 ? of teret bul% 'Pyrgn | (:lyg&S E",C%a)i j%OC : - exo- carbamate (65
mol )1 (J. 47 g of tert-butyl 8-azablcyclo[3 2.1]Joct-3-yl-exo-carbamate (65 mmol} (7.
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 nimol) are dissolved in 230 ml of I-

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 over

15 NapSOy, 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, CDCls): 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-vl-exo-amine with (I) general formula

~ where R' and B are given in step 1a.)
13 g of tert-butyl 8-(2-pyrimidinyl)-8-azabicyclo[3.2.1]Joct-3-yl-exo-carbamate (43
‘mmol) are dissolved in a mixture of 120 ml of triflucroacetic acid and 120 mi 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-d5) 5 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.) fert-butyl) (25)-2-(aminocarbonyl)-4.4-difluoro-1-pyrrolidinecarboxvlate of the

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




Med. Chem 1991, 34, 656) and 8,93 g of 2-chloropyrimdine (78 mmol) and

12,7 mM of 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) (85 ninol) are

di ssolved in 230 nil of 1- pentanol and heated under refjgx ifeglger@g?@urs.
' of

The sowwcentessser e evapotared and the residue is di S9rR@shdi1
chl orof orm and washed with 2x300 ml of water, dried over 15 Na2S®™, and

purified by columm chromat ography using n-hexane-ethyl acetate-chloroform
(1:1:1) as eluent to result in whitel@rystals which are triturated with

n- hexane. Yield: gl3(25 gufoh)7WE dzhutyl 1 (3S)AGhindcktbbifR) 4,4 @Flubtdz2- CDC13): S

%H5°’4 gféaﬁ'ﬂﬁggl%?a‘%ﬁ%@rh? ,a%@(gﬁ&a'(hg:%hj#p%%]‘gg? Wes) 3 Tisdobed i 5 ml 50+ (&

8- (2- pyr dichlgromethanSarariolthecbittioh 3.82a1 ¥R RE hmrioly b tH %Ryl ANE GreWdidd. € kne gener al
formula - where R and B are_given in step | ,ah% 13 g of tert-butyl

8- (2-pyr WB?WB-%%%%[%.W&%@QS yF pisploykdldsiderarcaddaiandimol ) are
di sS04 veghentIxtare s %ﬁil‘ﬂé@aﬂﬁq{t ii%%efﬁﬂn@%qrtlrﬂo Y bt 55 ?;galsq%o%g%ﬂn%giam of

di chl ororet hane. The sol u I's stirred’for 30 mTu and evapotared. The
resi due $odutipg arti agdded desyt wise B0 the mixfureliscskitred fordltHoan &ha nacionanpiatueé 2d. Thi s

met hod | h ' .and the.last qQrgani ¢ spolutiqn is extracted

with 106@%&@3‘&# ’a{ g@«éad&&? @3 B m°R gptgovﬁa;?re&ﬁ‘?v:ﬁf ?%ﬁ‘.‘g I aFei'f;?gr)s( are

' 'SI' ﬁpar at ecvaporated. H@n additienief mbﬁy&tla&_wgds@@@%\)i\gmztggﬁxﬁ&r ro@fct c@httﬁllﬁg@{ omet hanlei
e co ed _ar ers are drjed oyver and evaporated to resu

e o M a3R MR of Mits SIEhood A8 e EnaAa sy (o HeHe, .68 (7705

M p.1o 565 95 4 d (4000 6 k¢ . 64-1.98 (m
o %, 187 o R . Rl Sty ety o U

t er t - butBHPDNEB).- 2- (ani nocar bonyl )-4 4-difluoro-1-pyrrolidinecarboxyl ate of
the general formula (VII) wherein R2 and R3 nmean fluorine atom 29

Sept ember 2006 WO 03/074500 PCT/11U03/00017 16 5.7 g (22.7 mol) of

tert-butd) (ZB)-42-didlobrodesihGabdrbbxdnids hydiodlorde PYrrol i di necarboxylic
acid (Tetraheron Lett. 1998, 39, ,1169) are dissolved in 57 nl of
di chl or cﬂ%ﬁﬁwgﬁ'@“ﬂ%ﬁmwkﬁp@ﬁz@ﬁd@% e flyopipe giomtol ) of triethylamne are

S b 527 P i SR 0y byl GREL)
T pyrrolidinecarboxylate are dissolved in 75 ml of 25% ethanolic hydrogen chloride solution
and stirred at room temperature for 4 hours. To the resulting suspension 150 ml of diethyl
-ether are added, the resulting white crystalline material is filtered off. 2.55 g (87 %) of the
above product are obtained.
20 Mp.: 232-233°C. 'H-NMR (400 MHz, DMSO-dg): § 2.43-2.51 (m, minor) and 2.81-3.05 -
(m, major)(3-CHy), 3.71 (4, 2H, 5-CHy), 4.46 (¢, 1H, 2-CH), 7.81 (s, 1H, ) + 8.12 (s,

1H)(NH), 10.12 (br, 2H, NHz).

&)  (2S)-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-diffuoro-2-pyrrolidinecarboxamide hydrochloride
ate 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 mi (15
, -a_.nmol) 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 gvapbrated and purified by chromatography
using chloroform - methanol 4:1 mixture eluent. 3.0 g (97%) of the above product are
obtsined in the form of colonrless ofl. S |



5 the mxture is stirred at that tenperature for 1 hour, then 7 m of 25 %
aqueous ammonia solution are added drop wise and the m xture is stirred
for 1 hour. The reaction mxture is washed with water, 4\ Mglggll%%utlon
then with water, dried over sodium sy4 phate and evaporat ed. On dition of

di et hyl e vV,

136- 138C WMRSVR%E%(I) 0%8(3%2%46%91& gh? q%ﬁﬁ* gﬂz‘bﬁ%“l\d} CH2), 3.69
10 (br, mHolm, 2H. S-CSB) Gﬁﬂ(qﬁaiﬂbrf)f(z&)wb (m, A5 3- GQHD)UIZ{IEJ-DH Y&- D41 by, major) +
6.81 (br, lH)m 9r)(NH2) d.) (2S)-4 4-difluoro-2-pyrrolidinecarboxam de
hydrochl ori"de “of the general formula (VIII) wherein R2 and R3 nean
fluorine atonms 15 3.93 g (15.7 mol) of tert-butyl

(29) - 25(qu no G Ol i d| nelcalg Poxyl ate are dissol ved
in 75 m of 25%¢e @nd stirred at room

t enper at L&e’eﬂmlé@rﬂmlaﬁﬁﬁr\’dwreTtoR?tdméR?eEmﬂuqmgestumpenm on 150 m of diethyl
et her are add e S f||tered of f.
%j? t%l (468 mﬂwl)nrgmgﬁl(éXﬁ oacet qﬁ“% % 'pyr%'fmﬁsc " H NWVR

2.55 g (87 % bove are op
(400 M—Iz CabpBmi¢6 e @SQIWBJIQ 25(1 n{l naf dwhimometaamé &hd813 &l Q$40 @mol) of

515 (s Pk m%zf%}chi%ldi%@ el By fis ekl s s e fhaod duan vy o)

4-di U uorf@’lazﬂlm/ﬁﬁl@nﬂ ghaterialcthertb ) imreilobeed dirthidne Dyeng thel reﬂuBEng;‘ the Bathton | X)

wh

eyl SAF e TRy S UL TR (BT ylon s it o |
25 'm of inde enithsr mteqnﬁ éﬁ@ efrmdtasgun habsnasped sddad therdto A ftef 28uridg forodn)  of
triethyl ﬁgﬂrr}ﬁe I? ?a?g%% ﬁl-[é)).ecf E‘lﬁ e{nﬁ%ﬁ% rs&ll nngs)r(]t %?atddf g’]gledq'ezlmvoqjgl ow - 10 C

1.2 m (15 | or oacety e et hane are

added. quC@VCdIWMde teiffrag@ weithi n-haxamp. Thereseigploriow mrysmlspﬁwoadcttdmﬂ 450 m of

ethyl ac i i.et hyl am n Ior| filtered
15aCeh ?rfleof &Qﬁyla@fh%f:'aﬁ 50%% gl‘hhg un¥ are dél %syp‘%ﬁ fllgg}}/gig%?ﬁ d

the filtrate 1s evaporate ur| usi ng
chI or of oﬁmtaillmrbﬁimblbOHtalnechxetlduéé)@(ISﬁl%mﬁVIB 86-§7°C97% of the above product

are  obtaLRRR 4B Mg, ERICTH Y 2,525 88t 525 3 ek, 3303506 TRES. 308 462

(gqv, 2H, CHCl), 5.11 (m, 1H, 2-CH).

20 g) (285)-4.4-difluoro-1-(2-{{8-(2-pyrimidinyl)-8-azabicvclo[3.2. 1 Joct-3-vi]exo-

amino }acetvl)-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 Mz, DMSO-de): 3 1.32 (td, 2H), 1.6-2.0 (m, 7H), 2.6-2.9 (m, 2H), 2.85 (1t,
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).




~H NVR (400 MHz, DMSO-d6): 8 2.34-2.52 (m IH) + 2.66-2.83(m I|H)(3-CH2),
4.07- 4.29 (in, 2H, 5-CH2), 4.40(qv, 2H, CH2Cl), 4.71 (m 1H, 2-CH), 7.17
(br, IH) + 7.42 (d, 1H)(NH2). 5 f.) (2S)-1-(2-chl oroacetgkptetiber 2006

4-di fluoro-2-pyrrolidinecarbonitrile;pf the general fornmula (I111) wherein
R2 and R3EgmapteR! uorine atoms 10.4 g (46 mmol ) of

(25)-1-(2- 4 4- dlfluoro 2-pyrrolidine- carboxam de are

~IHI 33 43 .r" 2YCanict. 21 -3 - 1 2x)-4 _u_p_up g

O
phosphor o Q@&aegdnﬁﬁle@ d@gﬁﬁ@lghet her eto The m xture is heated for 24
hours (if there is 10 remalning starting material then it is refluxed
further). Durifhfeersd Srmyli(REK meansdopyaazinyharonp. B mprsg @ geoupaf &rpelal ow and

stickys sod49,d{2mﬁlfgmyaﬂogénsat@ﬁ%}pllﬁ@h@ﬁlum{ggm olution is poured into another
pot and 50 g of pofassium carbonate are’ added thereto. After stirring for

an hour the solid salts are filtered out and the solution is evaporated

Pal e vel 1w oldr-hiyl {20ty ERiERI I IS, gdechallﬂ?ﬁaige e-yfhe
received yell ow crystals are co an her are
added. THETEeTRI U4 - vhereR ds %npgr@%}mde‘é I AOBEHE)Whit @) mot d  cr yst alline
product is obbai ﬂﬂ@fchﬂr@ﬁzﬂamr@ (9m%oﬁ)%ﬁc%1 %‘opzm-lﬁlﬁﬂ% f&bl%’*éﬁ\?l]()gtoo MHz,

CDC13 76- 2. 98 Vv,
2H ngzc % yl-exo- iafbaﬁﬁte qrgl_]pmgl:) @ﬁy rnlfgg lg? (jlazablcyclo [5 4, O]undec-7 -ene (DBU) (6,5 (9

(29)-4, 41@;@1; R @ssbivéint fBm 3¢ PYEa LAY Rebgdnalt £HG! B S0%dubOhe 3- VI 1 exo-

am no} acet H? r rolidj necar bon| tril
8- (2- pyr i°fh tsn‘ﬂf?? Otéff‘éﬁfi“‘cﬂ?ﬂfi’é?[@dlzsoi‘]eééﬁ 503nwf£g£@€flfmn waghed 30thrind0 ) and 5, 74
g of <28>nl'of6«2tef>fahed o8 MaWO, > haudhild %spéom] @é&w& g%gﬁgg,qlem rile (27,5

mmol ) and {'L of triethylamne are 50 m of
dry acet &Wpt ferte- Célﬂﬂ"fgrt“? (¥ Bl asptuent tO?’@@‘ltf igrwigte W@ﬁt@ wihigh ateetnitugated oom

t enpasat WiiﬁnC})égdlﬁl‘gﬂaH 0§§1§(BGt‘%beMB X{re;vwas evaporated to give a brownish
‘thick oil_which is purified col um c%ronatography usi ng

~chl or of or AR KoM 69%50&@) t%é%l@ﬂ@fﬁ k4166 (thi 2 16759 @, pdduct whi ch
t al | .. 162-163C.
E VR (308 D (B 00: 6 QoG el 83y b 0 e M- 105 %

2H), 2.85 (tt, 30 11-1), 3035(m 2H), 3.97 (ddd, 1H), 4.13 (ddd, IH),
4.61 (m @b") PO rdzdG1)- 8%1)&@10@92 ﬁoct— a'lle;z))-mn?ne?’\% ﬂ{ Eﬂ) gengal formula ~

20 where R' and B are given in step 2a.)

3,85 mg of terr-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-dg). 8 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) teri-butyl (25.48)-2-(aminocarbonyl)-4-fluoro-1-pyrrolidinecarboxvlate of the
feneral formula (VII) wherein R means hydro gen atoﬁ and R * means fluorine atom

163 g (7 mmol) of (2548)- I-(fert-butoxycarbonyl}-4-fluoro-2-

pyrrolidinecarboxylic acid (Tetraheron Lett. 1998, 39, 1169) are dissolved in 25 ml of

dichloromethane and 1.2 mi (8.4 mmol) of triethylamine are added. 0.86 ml (7 mmol) of
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(254S) -4-fluoro-1-(2-{[8-(2-pyrazinyl)-8-azabicyclo-[3 2 11-oct-3-vllexo
am no}acetyl) 2-pyrrolidinecarbonitrile dihydrochlori dezg fp;(,B{fmg]ﬁ,@@raI

f or mul means 2-pyrazinyl-group, B neans a gr ormula 5 (4),
R2 rrearaydﬂydrougen atom and R3 neans fluorine atom C)"'Pffl@?’f'"o%tyl

8- (2-pyrazinyl)-8-azabicycl o[ 3. 2. 1] oct - 3-yl -exo-carbamate with (V) general
formula - where R is 2-pyrazinyl, Yjgs COOC(CH3)3, B is (4) group 0,54 m
of chl or ppMlogZdhi@ide GreBABd) dr selto]tﬁeﬁm‘ﬂ{reﬁte'ig"(%‘dal'tjl @hrféﬁ%ljlcﬁ'o%%&’s 2. 1] oct -

10 3-yl - %XO carbamate(6mm of 1 azalcco

[5.4.0]u 5% efpguequpammogiugi-hydsenide setusion |a@9ﬁki&-:btlieneto A@emnedfomielbe nt anol
and heat gghiypgen Ppw h apot.ar d, the
residue is di Ssgea&g@%nggfs ‘;‘%15 cﬂ?g?{g]f’g‘;vn%% s 9&8‘ ‘Wﬁ‘ of water,

dried ov@eteNagEo/it iamdedwni fodauh bgdfammMapbfafudnmsgrQQM%psf 1@ ttehexane-
et hyl ¢ ac | or of.or ent to resul in white crystals

whi Zh arg&gé dfipd BBk ool MialtSEpoip s 5'155%6 (36 % . Mp.: 122-123
T. {NMR) MMHDI\IE@SQ Ao1rss ; g 1.67-1.99
(in, 2 éjr’g I—ll)_I 5)55655111)%8@91@}5209115)25(&1,,% (ﬁ-g)_ljﬂg;iﬁ}% 8. 07
(dd, 1|-|) I“LGSGI‘Iﬂz)( -4 H, CH), 507 and 5.35 (br, 14, 4-H),691+717(br, 2H, NHa).
8-(2-1)yrazinvl)-8-azabicyclo[3.2.11oct-3-yl-exo-amine with (I1) general

formula - 20 where R and B are given in step 2a.) 3,85 ng of tert-butyl
8- (2- pyrédn di(ASdhy)-4furadipyuolidi dntidé hidrathlogide- car bamate (1, 26 nmol )

-are e . 2% I|c hydrochlori e acid and the sol uti on
i s R*l rre%%n?r#%‘%g%é } ﬂ%ﬁ%@%ﬂﬁ% atorg dadik $t1’i§‘f"‘l’ﬁéhlP’E!J‘Fer\‘f’é‘ﬁllsuspen5| on and
the pHis made o @712 Winid)) acofeous-Ha: as(%gqu%ﬂﬁ%)a%ggwé)mﬁu yers are
rate

Sseparated, t.he organic phase are drie evap puri |ed by
col urm - dHESlidinerarbanyiyte ats dissolvet i 75ankef25% ethamhchlammgea cﬂﬁn&é sohﬂ[mnous NH3

(50 Ol ks B3 BodtE b edofh Etahee B ohilogt Wit Qg iy © 107 ™0
1. 84- 2. 09 filigyed Oﬂ,—l)wasmadmlﬂ( sther thf dridd, Fhué dd6 gtsa%)mmboﬁrel ,prddu&u ar8 05 (dd,

tert-butyl
-(28128)% ngpc @2?@% 4-fluoro-1-pyrrolidinecarboxylate of the

"H-NMR (400 Mz, DMSO-de): & 2.31 (t, LF), 2.49-2.65 (m, 1H), 3.46 (m, 1H), 4.30 (dd,
- 1H), 537 (d, 1H), 7.71 (s, 1H, ) and 8.09 (s, 1H)(NH), 9.7 (b, 2H, NH;").

e) . (2-5'.45')-1-(2-ch10roacetvl)-4-ﬂuoro-2-nvn_rolidinecarboxamide
20  In the general formula (IX) R? means hydrogen atom and R® means fluotine atom,
2.54 g (15 mmol) of (25,4S)-4-fluoro-2-pyrrolidinecarboxamide hydrochloride are
suspended in 60 ml of dichloromethane and 4.6 m! (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 stm'ed
‘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, Tts 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, CHyCl), 5.22 (4, 0,5H) and 5.39 (d, 0,5H)(4-CH), 7.03 (5, 0,74H ) and 7,22
(s, 1H) and 7.56 (s, 0,26H)(NHo).

f.) . (2S,4_S_1:1-(2-chloroace§3511-4-ﬂuoro-2—pﬂr_glidinecalboniu'ile




feneral formula (VIlI) wherein R2 nmeans hydrogen atom and R 3 neans fluorine
atom1.63 g (7 mml) of (2S,4S)-1-(tert-butoxycarbonyl)-4-fluoro-2-
pyrrolidinecarboxylic acid (Tetraheron Lett. 1998, 39, bbG@).aks 26lsss0l ved
in 25 M of dichloromethane and 1.2 ml (8.4 muol) of triethylamne are
added. WO.93B™M0 (7 nmol ) of 29 September 2006 WO 03POTABOHOPTT/ HLI03/ 00017

19 pivaloyl chloride are added dropwise to the mxture at -15C and it is
stirred for 1 hour and 2 m 25% of fflueous anmoni um hydr oxi de sol ution are

added th f t rr n reat on rri ture i s washed
o0 e B B LR POl R RO RS hRR L e T8 1S
dried on sodiuf g(461‘1&11161)m@m&q&%&d}ac&y@a-fmofo?@%rafdﬂebﬁbéﬂaﬁ& S

d | | d f | et h Mel t t 173-175C.
SO o ey b SES o b a0 s

- 3.49- 3. 6zpd( 32 ml Rmn , d 1H, 4-
6.91 + 7. f‘g (brz(h|5 %kphésd)kémﬁgmgéﬂlsuﬁzqﬁ ﬁ%@gqgerg@r .rrg?:ﬁgxnecar boxam E?a

hydr ochl GHrEed top24 ﬁ‘}%eng?e-?@ﬁ@p ig @purgql ath whather flagk i@ ghofroteyeinmat om and

R3 neans |
(2S, 49)- cﬁl%dgﬁtﬁla%g%dg% ony %%1&@%”%%}?%? %ﬂﬁ Sgsr?fggfﬁ?fiéﬁa‘?’"éi di ssol ved
in 75 mafgf czmmhmfothccﬁltrgurmg:eh pétloor bifleis amtmﬂeﬂowmcmd putified bytirred for

Fi ' or oAb AR IRSE A Bioly SrP-RIPS gnd Peliéncs B e vy pisibove

product in0S g(&ﬁ%}lbhﬂdif%klhﬁédahd MZ -1251%"(: H NWVR (400 IVHZ DIVBO d6): S 2.31

49é § H)) 1H), 4.30 (dd, 41H), 5.37 (d, 1H),

' HZIPIMR A% 6DCds ‘513#%-&!@ Xm, 8- -CBy), 3.%4.08KK@) 2H-LHy), 4.46

(2848)- g ) amde 20 In the
gener al o?#u??@%?&%ﬁ %&gﬁgyg}ﬁﬁﬁn@%ﬁé@ *fluorine atom
2.54 g (15 mmol) of (2S, 4S) 4-fluoro-2-pyrrolidinecarboxam de hydrochl oride
are suspendeq m ] h d 4.6 m (33 mrol ) of '
tri et hyFam : st hedlogiandore, 1.27 nl (16

‘ol ) ofyljexdadi __@@&MJZ- H&h&ﬁrb@hﬁzﬁ@ Ehablﬂoruﬂ:5 m of dichloromethane are
add%j drofpvm se bel ow -10 e reacfion mxture i s stlrred

general formula () wherein R means 2-pyrazinyl group, B means a group of formula
@), R? stands for hydrogen atom and R? stands for fluorine atom.

+243 mg (1.2 mmol) of 8-(2-pyrazinyl)-8-azabicyclo[3.2.1]oct-3-yl-exo-amine

reacted with 191 mg (1 ‘mmol) of (28,48)-1-(2-chloroacetyl)-4-fluoro-2-pyrrolidine

carbonitrile as it is described in Example 1/g.). The product is purified by chromatography

- 20 using a 4:1 mixture of chloroform and methanol and its dibydrochloride 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, DMSO0-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, 15D,

N + 3.52(d, 1H), 7.86 (s, 1H), 8.15 (dd, 1H), 8.28 (d, 2H), 8.90 and 9.00 (s, 2H). |
25 - o

Example 3

carbonitrile dihydrochloride
30 - The meaning of R' is 2-pyrazinyl group, B means a group of formula (1), R? and R?
mean fluorine atom in general formula (D).

)  1:(2-Pyrazinyl)-4-acetamino-piperidine with (V) general formula — where R! is 2-
pyrazinyl, Y is COCHs, B is (1) group '




25 for an hour and the suspension is poured into 500 ml of ethylacetate,
the precipitated triethylamne hydrochloride is filtered off, the filtrate
is concentrated and purified by chromatography using a gXfphangnéet hanol
4:1 mxture. Thus 3.0 g (97% of title conpound are obtained as a

col our PEEGP0 whi ch crystal lizes during standi ng. RCISUSPOIhg point is
95-96C. 30 1H NWR (400 MHz, DMSO-d6): 8 2.22-2.50 (in, 2H, 3-CH2),
3.57-4.04 (m 2H, 5-CH2), 4.36 (qvgpi2H CH2Cl); 5.22 (d, 0,5H) and 5.39
(d, 0,511)(4 flﬁzin i ek StamihbDvoaidlnd ¢

0, 2611) (NH2) p’@%m(ogdsﬁ%o? - ( Zg(érﬁélgg%&g%’lg i)?#lagor 0- g@%Sr r oﬂ%%@%r bonitrile
29 Sept @nbdissobed 1540l of)-pentBoDanddEA e0 Gftux fr(l4 hoprst The sgbieetrase f or nul a

1 oo RIS A0, TR O, B fiy L2,

gi Sf} IoI vmbthart:o]a— a7 gqmoﬂfnlfﬂ?soﬁtiomf(ll‘fts;lg asﬁ}luanibh kdshie 08hg (ﬁ? %l ofdthe dry Hded
li chl,or opet hane ., . and 32 25 0 sphar.ous y oy ] are adde
t her 8t o.agg‘f?e"r}ﬁ"it"’}@{?rfgo‘?@t M’Pé#p%&?&g(}f g’}“ z%ﬁ:}‘éﬂz:w%édﬁhtﬁ {)#jfdéb pour ed
into angihyer 74 én@%m?src}o;k @g zgg,fjs;m%g?ﬁ%uﬂmﬂwQﬁgtma(a,elm%d.%ﬁ, gyl the

mxture 1S stirred sdlfs are tiltered’off “and after
evapor af$, dH, NE),808 (fd, 1, &+-5),8. 3 (e Hyé/HDw oi | is obtained which is purified
by chromatography using a 9:1 m xture of chloroformand nethanol. The pure
above product is 0.6 g (43% white crystalline solid. Mp.: 134-136C. 10

" H NVR 6900 MH-PERGHA)-4-afdid-@Aferidir®Avif(ll) @éerad fogiials - whoRR en@® (m 211,

- 5-CH2), 4.46 .(CD:/, 2H, cH2Cl), 4.99-(m 1H, 2-CH), 5.36(m 0,51) and 5.64 - -

(m 19 sppEE@veR g step3a). (05 4S)- 4-f1 uoro- | - (2- {[ 8- ( 2- pvrazi nyl ) - 8- azabi cycl of 3

2 lloctan 3 gofh m?}agg, LacdaiolidbdridinR 8 &, b bl di i chl ori de

- 15 of general fog)rég?gt( ) wgl(t)a;rdeaicn R Or@?ns 2?%%“2%?13‘% %%gﬁgéﬁgrﬂeans a
group omlfod2ndf| hydrochilpric REid snd iepssohwgionhly deasere nnder aefluarfar Rhovxsaddisr f or

5 (9. pySodinBihs s (doen WAL 20 95 sofiung oyaroride and: the oayenms SUUIRR 1y 101 1y
(1 ol washed (vaH, 4 ) 20 nil dichidrometaaret The cdmbined oepagic (Iyyersohe dirieé over
15  NaSO4 and evaporated to afford 292 mg (52 %) of the above product as yellow crystals.
M.p.: 113-115°C., o
- 'HNMR (200 MHz, DMSO-de-CDCl;): & 1.09-1.36 (m, 2H), 1.78 (d, 2H), 2.78-331 (m,

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

i

~ pyrrolidinecarbonitrile dihydrochloride of general formula (I) wherein R' s
- 2-pyrazinyl group, B means a group of formula (1), R? and R? mean flnorine atom
: 63 mg of 1-(2-pyrazinyl)-4-amino-piperidine (0,32 mmol) and 62 mg (28)-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 stired at 55 °C for 8
hours, The resin is removed by filtration, the filitate is concentrated by vacuum and the
- residue is purified by column chromatography using chloroform — methanol (9:1) as elueﬁt
to result an oil, which is treated with hydrochloric acid in disthylether result in 83 mg (60
30 %) of title compound, as white crystals. M.p.: 158-160°C. 'H-NMR (400 Mz, DMSO-dg):
8 1.54 (m, 2H), 2.15 (m, 2H), 2.80-2.95 (m, 4H), 4.20-4.25 (m, 4H), 4.5 (d, 2H,), 520 (t,
1H), 7.00 (, 1H), 7.87 (dd, LH), 8.50 (d, 1H); 9.38 (br, 2H).




carbonitrile as it is described in Exanple 1/g.). The product is purified
by chromat ography 20 using a 4:1 m xture of chloroformand nmethanol and its
di hydrochloride is prepared. Thus 125 ng (29% of titl eCQnRAY Ogg
obtain J@}fhe formof white crystals. Mp.: 201- 202C."' H NWR (400 Mz,
DVBO- d&)2 PE7HM76.1. 80 (m 4H), 1.94-2.01 (m 414), RPCIAGIENIT (;m 211),
3.64-3.80 (m 1H), 3.79-4.03(m 2H), 4.15 (m 11-1), 4.67 (m2H), 5.03 (m
Ir1), 5.52 (d,. 1H), 7.86 (s, 111),998.15 (dd, 111), 8.28 (d, 2H), 8.90 and
9.00 (s, Egmple;S Exanple 3 M4.4-Difluoro-1-(2-([1-(2-pyrazinyl)piperidin
4-yl ] am no ace -I)-2 pyr|d| ne carbonltrlle di hydrochl ori de 30 The neani ng
ity 3 i e and R3 nean

Of Rl | 3 )-4h ¢ ] e .._-.'
fluorlne nes a (1). a.) 1-(2
Pyr.azi nw‘?@’ﬁ@%ﬁ?ﬂ?{ ?e?i éﬁ? with (V) general fornmula -where Rl is 2-

- pyrazinyl, Y‘Iﬂl&ﬂ@%h@ofﬁnss-c@éﬁo iR BahhE a ofﬁfﬁuﬁé@l 74500
PCT/ 5{11.)0%%8% 45 m of chllgglrop glzgzr?ﬁg (5 mm%?glgnd 1, (9

4- ac m’aﬂﬁwf@we cralfpranilg 0l ved in 15 m  of 1 pent anol and
heat ed under reflux for 14 hours. The solvent are evaporated and the

re5| due |s pur|f| ed by coI umm chronat ogr aphy using ethyl acetate - nethanol
- % aejueodd(hEnaenyriding d-a0ctd meriding et (Vj)ganemljformﬂaSWhgre(m % of

th 5 I 8 160C "H NVR (200 Miz, DNVBO- d6):

s i 343?9\@5%%53{,&5&1%% Wﬁgﬁm‘sﬁﬂég(l ﬁ 3.74-3. 89((m 1H), 4.21 (td)

1H 7. 77 ( dPolldwing prackdurds. cBﬂmed Sor éhdahnpNH)?»a), Qlé@ﬁoﬁfédrys&lﬂne Produt, 1s8| 3 ]} (d, I

T am no- ui neri di ne ener a ormul a -
vml@r o il Melsnk ot AR5 .fm@%eogmz Y08 1.19-13b @ 219,

1- (2- Pyramiays R %! n 15
of 2 hydr(ic?%:lhpinorlc aci E@H’pjﬁg( W}ﬁ on(l %g?@ I’Iﬂ’ @%u for 8
hours Ri%6&d, IHool ing the nmixture is treated with 20 % sodi um hydroxi de and
t he agqueous sol ution

b)  1(5-Cyanopyridin-2-yi}-4-amino-piperidine with (I) general formula —— where R

15  and B are given in step 4a.).

Following procedures. outlined for examples 3b), the above crystalline product is
isolated. M.p.: 65-68°C. "H-NMR (200 MHz, CDCl3-DMSO-dg): 8 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

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, 21). '




washed with 4 x 20 m dichl oronmet hane. The conbi ned organic |ayers are
dried over 15 Na2S04 and evaporated to afford 292 ng (52 %9 of the above
product .as yellow crystals. Mp.: 113-115C. ' H NMR (200,

DNSOdﬁ{- J,%)}o: S 1.09-1.36 (m 21-1), 1.78 (d, 2H), 2. 78%&“1“2006411)
3.54 ( 0(1%} .76 (d, 1H, 3'-H), 8.03 (dd,1H, 5'-H) FEHREPWI7 14 C-H. .20
c.) (295)-4.4-Difluoro-1-(2-{[1-(2-p3razinYl pi peridin-4-yl]am no}acetyl)-2-
pyrrolidinecarbonitrile dihydrochloripgle of general formula (1) vvherel n R1

{1 uor i nooRaratg pitepilcs, PuBRlx TohBle) 192 ¢ Reaols hanl® 8 T8 o) ana

62 ny (ZSOerGJPIQ@IEG@hlad'reebﬂaetoyhs)&sﬂt4 di fl uoro-2-pyrrolidine carbonitrile
(0,32 mmol ) and 285 ng of pol yner- ound

2-tert-butylimno-2-diethyl am no- 1,*8”8i'met hyl - per hydr o- 1, 3, 2- di azaphosphori
ne (PBBWP) (0,73 mmol) are dissolved in 2Q2m y acetonitrile and stirred
at 55 Cfor 8 hours. The resin is renove iltration, the f||trate IS

~concentrated by vacuum and the residue is jfied by col um

chr omat ography using chloroform- nethanol\(9:/1) as eluent to result an

oil, which is treated w,th hydtochl qQr.i i dlethylether result in 83

gy (60 30 % of title conpound, as ite crystal Mp 158-160C. ' H NWR
(400 Mz, DVMBO-d6): S 1.54 (m 211), 2.Q5 (in, ZI% .80-2. 95 (m 4H),
4.20-4.25 (in, 41-1), 4.55 (d, 2H,), 5.20 (t, 1H), 7. 00 (d, 1H, 7.87

- (dd, 15—!), 8.50 (d, IM 9.38 (br, 211)(1){ 29 Septenber 2006 WD 03/074500

"PCT/ HU03/:00017 22 Exanple 4

- (29)-4,4-Difluoro-1-(2- {fl-(5 cyanopyrldln 2-yl) pi perldln 4 yl]alni no}acety

~1-2- pyrrol|j gidagieqr bapl tril i hyfdrechl oAi R is |
- 5-cyan-pyrifdin- y group, rﬁans rﬁ} Bu ﬂ%lt}ngﬂgﬁhnl'ﬁ%&?h@o% R2 and R3
-mean fluorijne atomin gene gronﬁﬂﬁ la |(1).
1- (5- Cyanopyri di n- 2-yi ) - 4- acet am no- pifper ijdi né’hﬁlﬁaqmgneral formula -
where R1 i|ls 5-cyapopyridip-2-yl, Y isl COPH3, B is (1) group Hol | owi ng
" procedures outLrnefl AJL eXanples ay, Jrhe rilguve Trystattine prjoduct is
. ©/ @ F | F 3-141 °C, d:hydrochlonde

off-white crystals

@) F | F |238-240 °C, dihydrochloride,

{ yellow crystals

2
Q
=

) F | F |237-239°C, dihydrochloride

N 4

white crystals

@) F | F |160-162 °C, yellow crystals

Q

9. | IN'; @ | F | ¥ |119-121 °C, dihydrochloride,
white crystals

10. ® 4 | F | F |221-225°C, rihydrochloride,
| white crystals

11. '(4)' F | F |200-201 °C, dihydrochloride,

Q

white crystals

12.

N4

G F | F |185-189 °C, dihydrochloride,

- | white crystals-




10 isolated. Melting point is 246-251C. 'H NWR (200 MHz, DMSO-d6): S
1.19-1.39 (m 21D, 1.82 (in, 511), 3.04-3.18 (m 2H), 3.85 (m 1H), 4.29
(dd, 2H), 6.94 (d, 111), 7.82 (dd, 1H), 8.46 (d, 1H). b,
5- Waw % 2 yl')-4-am no-piperidine with (I1) genera1a§%)tembe%20-o-6 whe
Rl 15 ana are given in step 4a.). Follow ng procd&dfE3WEt | i ned for
exanpl es 3b), the above crystalline product is isolated Mp.: 65-68C
"H NVR (200 MHz, CDCl 3-DMBO-d6): S 1246-1.38 (in, 2H), 1.83-1.92 (m 211),
2.89-3.06 (i . |4 2B . Z11), 0. 57 ; 1, 8.29 (d,
1H) 20 c.) 25%@1. -g@ﬁﬁgro 1(4327{[1F(£s-%ya}1‘§l‘;‘@°ﬁa\‘{@%§% i di n4-
1lam no}acetyl - V‘Fro I difnecar bonpi trifl e di hydrochl or| de Fol I DW g
pr ocedur es uru meg—o xanptes—3¢)—fhe-pbove—etyst-al-ne—prpduct is
i'solated. Mp 146—/@?;5 '|H NR ( DVBO)| dB) | >%0f05@ﬂ dypehbride, 2. 15 (d, 2H),
2.92 (in, >5 4H), |26 (m| 411), 4.55((d.| 211), 5. 20 (t, 2H),|7.01 (d,
111), 7.88 {d, 1H),| 8.49 (dd, 111) 9] 38 Y@ 4@?@8@9 Sept enber 2006 WO
03/ 074500 PEFHHIG3 "G “7 23—F-ot+ow Exanpl es
1- 2, the coppolhds |l |;§ ifn t@p Tabke|lF \VA9OS06PEptihwiochordef fee base or
as a salt. [fable 1. Rt BHNIN Ds|m Exanple Rt B RZ RB Melting
poi nt, conppsition} (Formyla) physical appdsarans@ls. V (4) F F 133-141 C,
di hydr ochl ofi-ee; '
_ 16. “ﬁj/ ) F |-F | 185-186 °C, dihydrochloride,
T - | yellow crystals
17. a 3 293_2 0, - .
U “ F|F 96 °C, dihydrochloride,
white crystals
18. ‘”\ﬁ/ @ F | p |148-167 °C, dihydrochloride,
2
white solid
19. NCJ:N'\:‘/ @ F | F [>350°C, 1,5 HCI,
l =
' white crystals
20. /s\lfﬁ/ @) F | F |240-243 °C, dihydrochloride,
N, =
white crystals
21, [“\>_ @ E | F | 102-104 °C, white crystals
8 .
22, ij/ A F | F |236-241°C, trihydrochloride,
=
white crystals
23, C[:j/ @ F | 7 ]201-202°C, dihydrochloride,
/ .
[ : | white crystals
2% O @ | ¥ | F [256-259°C, dihydrochloride,
Wh-itecrystalsA
25 @:}_ @ | 7| p |119120°C, yellow crystals




off-white crystals 6. f
(4) F F 237-239 C, di hydrochl oride

crystals 7.

160- 162 C, yellow crystals

crysta
F 200- 201

%745

) F F 221-225 C,
hydrochlorlde
white crystals 29 Septenber

di hydrochl ori de,

'Y (4) F F 238-240 C, dihydrochl oride,
white crystals 8.

9 (4) F F 119-121 C, di hydrgch

ti hydrochl ori de,
white crystals 12.

( ACTHIYDS

yel | ow
(4 FF

white
white cryé@{nl)g%g% (4) F
27 189 C,
2006 WD 03/ 074500

ECTé2%Dg!030%7 24 r13 - (4 FF 1gﬁ2§10 C, white crystals Ng E égb ggé g
> : VA OC a of f=yhrte cryy. ) :
o rivoch ol b Tl PR PP ERSIE | onir o
white pr yst al sp7. CL;'Y @) F | F |94-97°C, white solid
28. /@/ (@ | F | F |66-70°C, white foam
N
29. /(’j/ (3 - | F | F |216-218 °C, dihydrochloride,
* w%n'te crystals
30, E”:( 5 F | F |182-185°C, white solid
3L [:j/ ) F | F |241-243 °C, trihydrochloride,
yellow crystals
32. [N“j/ (6 | B | F |276-278°C, dihydrochloride,
' yellow crystals
B Y| @ |F { F | 240243 °C, dihydroohloride,
- yellow crystals 7
# 10| © |F|F|8285°, hydrochlorid,
oﬂWﬂmbmymh‘
35. Cl/ @ | F | F | 141-144°C, white orystals
36. ] oy o |r|F | 281-284 °C, diydrochloride,
yellow crystals
37, @::»_" M | B | F |271-272°C, dihydrochloride,
off-white crytals




18, C1 Y Y (4) F F 148-167 C, di hydrochloride, white solid 19. (4) F F
>350 C, 1,5 HO, white crystals 20. Y (4) F F 240-243 C, di hydrochl ori de,

white crystals 21. C ~(4) F F 102-104 C, white crystals %@%Pﬁeé.%)ﬁzjéggc

236- 24 jhydrochl oride, white crystals 23. "~ (4
di hydré’&%&gtr’%be, white crystals 24. (4) F F 256- 25§EE?HW?’H‘S9H ochl ori de,
2006

white crystals 25. 14- (4) F p 119-120 C, yellow crystals 29 Septenber
WO 03/ 074500 PCT/H1J03/00017 25 26.2Y (4) F F 114-117 C, white solid 27.
Oy (4) F F.94-97 C, white solid 28. ('~Y (2) F F 66-70 C, white foam 29.
(3) F F 216-218.C, dihydrochloride, NC white crystals 30. (5) F F 182-185
C,~ whi t eFelawing procedergs, puhined for Bxamplag34@, ther ¢omponmdshistadi idethe Takle| 0w

crystal sy3g ! - C, di hydrochloride, vyellow crystals 33. /
(6" FF YRePER Rl s e 8y |

ori de,
Table 2.
R R
1 N
5 R B H/j)r Sy
(1) '
Example R! B R R? Melting point, composition,
(Formula) physical appearance
38. !: o F F 219-228 °C, dihydrochloride,
white crystals
39. i j/ ) F | F ]198-200 °C, dihydrochioride,
white crystals
40. | @/ () | F | F |224-229 °C, trihydrochloride,
off white crystals
41. (:j/ 60 H | r | 157-158 °C, pale yellow crystals
2 | () F | F [25HCI amorphous white solid
43, | ® @ | ® | F |292:295°C, dihydrochloride,
' white crystals
44 a ! : 6y F | ¥ |210-212°C, dihydrochloride,
white crystals
45, = €)) F | F |284-288 '5C, dihydrochloride,
o white crystals




NC yell ow crystals 34. o~ (6) F F 82-85 C, hydrochlorid, off-white crytal
s . 3. /1 (7) FF 141-144 C, white crystals 36. (~Y (7) F F 281-284 C,

di hydrochloride, Nc ~ yellow crystals 37. (7) F F 271- C

di hydr Qeblariglp, | Off-whi te crytals 29 September 2006 S 200
PCT/ H 26 Fol |l owi ng procedures, outlined fJdCTEMAI%RE 3-4, the
conpounds listed in the Table 2 were prepared as a free base or as a salt.
Table 2. Rz Rs R B -NO N$SN Exanphe¢ RI B Rz R3 Melting point,

conposi ti off, Forjut ysictat—gppeprance 38 {1 —F++F219-228; C,

di hydr ochl ¢ri 3§ m/i@}c)r yst@ s 39F | Fy|@§5-2§5 €, dgdimddo le,

di hydrochl ¢ri de, I cqystals 40. (1) |F F 224-229 C, trihydrpchloride,
1] HF 15¢-158 C offyhitegaistabbw crystals | L

)

off white ¢rystal s 41.

47. i s ') F | F |170-173 °C, dihydrochloride,
P ‘
yellow crystals
48. i ": (0 H | F | 122-124 °C, white crystals

49. "‘\@(N (1) F | F |102-105 °C, dihydrochloride,
white crystals

50 . I“j/ (1) F | F | 63-65°C, white crystals

51. /®/ ) F | F |>350°C, dihydrochloride,
P
white crystals

52, Y ) F | F | 168-171 °C, dihydrochloride,

white crystals

53. u\[t'/ 40 F | F | 173-175 °C, dibydrochloride,
-

yellow crystals - -
54. . C’l{j N F | B |162-163 °C, dibydrochloride,
| white crystals
55. “1{;\"( D F | 7 | Dibydrochloride, amorphous '
off-white solid

-56. /E:\j/ (L F |  |51-53°C, light yellow foam
NC 7 B

57. "j“r\"j/ I F | F |228-230°C, dihydrochloride,
| white crystals

B~ | o |r|F 281286, dibydroohioride

yellow crystals




42. (1) F F 2,5 HC, anorphous white solid 43. (1) F F 292-295 C,

di hydrochl oride, white crystals 44. (1) F F 210-212 C, di hydrochl ori de,
white crystals 45. (1) F F 284-288 C, di hydrochloride, Mxidenbtymbal s 29
Sept ember 2006 WD 03/ 074500 PCT/ HU03/ 00017 27 46. (1) F F 282-285 C,

di hydri628#8%8e, B off white crystals 47. (1) F F PQUHUGERO@T

di hydrochl oride, vyellow crystals 48. (1) HF 122-124 C, white crystals

49. (1) F F 102-105 C di hydrochl or!ﬁe, white crystals 50 ry, '~~ (1) F F
63-65 C, wrmtecrystgts—pt—h FT>35p -G —di-hydreehl-or-de——whi t e
crystals 5. ¥ Y{(1)* F A 168)171| G, thybIWol?lQl Grdihbsimchlmd@,e crystal s 53.
p~ ~lY (1){F F 173 ﬂ C,{ di hydroghl ¢oride, vyellow crystals 54. pY (1) F F
162-163 C,| di hydr ¢c pide, whitp clyst pyetlo®Srystils (1) F F
Di hydrochljori de, anmorphou off-white sofid
| 60. w L F | g | 178-185 °C, salt formed with 2.5
molecules of HCI, white crystals
61. m (1) F | F | Dihydrochloride, amorphous
off-white solid
62 (1) . [ F | F [226-235°C, dihydrochloride,
* white crystals
63. OC o) F | F |278-283 °C, dihydrochloride,
off-white crystals
64. ) F | ¥ |25 HCI, amorphous yellow solid
65. @:‘}_ 0 F | F |318-320°C, dihydrochloride,
white crystals
66. CEZ\)_ 6} F | F | 157-160 °C, white crystals




56. J'~{~y (1) F F 51-53 C, light yellowfoam NC'" NJ ... 57. "YE (1) F F
228-230 C, dihydrochloride, white crystals 58. r (1) F F 281-284 C,
di hydrochl oride, yellow crystals 29 Septenber 2006 WO %éﬂ?@ﬁﬁ%om%

e, el l'ow crystal s

PCT/ H 28 59. (1) F F 116-120 C, di hydrochlorid
60. (1)96@%@9‘%%-185 C, salt formed with 2.5 ol ecul®&ITBHBET white

crystals 61. (1) F F Di hydrochloride, anorphous off-white solid 62. (1) F
F 226-235 C, dihydrochloride, whitesgrystals 63. (1) F F 278-283 C,

di hydr oclHoRéwide procBdures, Bhifind ol Exsih S didnak , r phous
yel | ow sol id %5. 1) F F 318-320 ,%?Jﬁy%lrg&’ﬁ‘g’on dgi,;thg\ﬁg?%#g%rr@g?al S 66.
(1) F F {Bfstedm the Telthe 3 wersmyeparer ¢s 2 Greconst endsersaR006 WO 03/ 074500

PCT/ HU03/ 00017 29 Fol |l ow ng proce%tf%')lgﬁ, outlined for Exanples 1-4, the
conpounds of the general formula (° Isted in the Table 3 were prepared
3

as a free base or as a salt. Table R R®

| N
R! B N/ﬁr N
H 3 NN

5 @O
Example R! B R? | R? | Melting point, composition,
{Formula) physical appearance
67, i "; @ F | F |216-228 °C, trihydrochloride,
HN
off white crystals
68. (:H(\’j (1) | r | g [163-167°C, cream-coloured
_ solid
69, - @ RN ()) F | F | dihydrochloride, amorphous
/N ' s . .
v off-white solid
N—N
70. "”T"j" Q) F | B |275277°C, dihydrochloride,
e white solid
71. g @ F | B {148-152°C, dihydrochloride,
, ' - pale yellow crystals
20 o | | 7 |229231 °C, rihydrochloride, |
white crystals




R R3 RBHY NNs mExanple R B Rz R3 Melting point, conposition,

(Fornmul a) physical appearance 67. ~1) F F 216-228 C, trihydrochloride, HaN
N~ of f vvhite crystals 68. (1) F F 163-167 *C, creamcol redtw q()lld 69.
(1) F Dydrochl oride, amorphous off-white solid N-N oepie é) |
275- 27‘7 &3 d?“ﬂydrochl oride, NyN white solid 71. (4)’C'?fﬂﬁ0319&@]152 C,

di hydrochl oride, pale yellow crystals 72. (7) F F 229-231 C,
trihydrochloride, white crystals 29geptenber 2006 WO 03/ 074500

PCT/ HUO 38193k I I a) and 2a)
the int eir?rredl a %Q%egﬁ%%hﬁléﬁm?m%% 1%; g:ﬁ& %QWMQ%EX@{%JS% ‘?]fn t he Tabl e
4 were pthepgeneed formglsl (%) Ysteddin the Tebie-Owere prepared.

Table 4,
R—" N oo
5 V)
Exar'nplé - . Ch.aracteﬂsation M.p., LC/MS or
: ~ aromatic protons by IH-NMR [DMSO-dg]
4.1, 7S 6.93 (m, 1H), 7.35 (m, 1H), 7.98 (m, 1H),
o
8.04 (d, 1H)
42. /Cj/ 141-143°C
NG~ NP
43, ﬁ/ 212-215°C
ON"~F '
44. CI\@/ 6.58 (d, 1H), 6.65 (d, 1H), 7.51 (¢, 1H)
/.
A5 R 2.37 (s, 3H), 6.75 (14, d), 7.15 (1H, dd),
=N '
7,81 (1H, d)
1 16 ﬁ 6.75 (d, 1H), 7.60 (d, 1H), 8.12 (s, 1H)
-
B
4.7 He
7. \(j\/ 6.65 (d, 1H), 7.84 (d, 1H)
CN
4.8. »r"-k 227-230°C
N~ NF :
49. D/ 7.30(d, 1H), 7.51 (d, 1H)
G -
4.10, "'\@/ 6.71 (4, 1H), 8.31 (4, 1H)
=N N




H5 (V) Characterisation (Mp., LCOM or Exanple R aromatic protons by

"HNUR [DMBO-4] 4.1. 6.93 (m 1H), 7.35 (m 111), 7.98 (in, IH, 804(d,

1H) 4.2. (~Y 141 1430 NC 4.3. 11rNy 212-215C OgN~ 4. 4, 6. 65
10 doun 4.5 Hac \ 2.37 (s, 3H), 6.75 ﬁggfméf’q%%d

dd) N ( 1H, d) 4.6. rllk 6.75 (d, 1H), 7.60 (P 712" (s, 1M

4.7. e665(d, 1H), 7.84 (d, 1H CN 4.8. '%227- 230C NC 4.9. 7.30 (d,

111), 7.51 (d, IM 4.10. a' 6.71 (dgshqH,8.31(d,IH 29 Septenber 2006 V\D

03/ 074500 PE 3 00@QL7 v/ ok "TYNJTIGI-162C T~ 4. 32. pY~ 6.72
WS R R T,
N

(d, 111), 8.

41, ENN 6.72 (d, 1H), 8.04 (d, 1
| \lle\)/ H) (4, 1])

4.13. N |187-188°C

4.14, Jf:j/ [MH]" =330
NG N
1415 | S%7  |1m2a7ec

4.16; ["'\>_ 6.80 (d, 1H), 7.19 (d, 1H)
]

4.17. " 6.87(d, 1H), 7.20 (td, 1H), 7.61 (m, 1H),

| w 7,57 (m, 2H), 7.86 (d, 1H)
4.18. g’*j/ 7.38 (td, 1H), 7.57 (td, 1H), 7.74 (ad, 1H),

N 7,88 (dd, 1H), 8,45 (s, 1H)
4.19. |76, 1H), 7.35 t, 1H), 7.53 (d, 1H), 7.86
- (@ 1)

420. m 163-165°C
. 0
421, <° 1166-169°C
Fa} o

4.22. : 153-156°C
‘ Z
423, @ 7,51 (m, SH)




4.13. OL y 187-188C N. N 4.14. ANY [MH)+= 330 NC ~ 4.15. Y % 172-174C

4.16: C s~ 6.80 (d, 111), 7.19 (d, 1H s 4.17. 6.87 (d, 1H), 7.20 (td,

11D, 7.61 (m 111, 7,57 (m 211). 7.86 (d 1t 2. 18 7.57
%gkﬁaegtzfg’gfg‘ 206’6H) 7.16

(td, 111 74 (dd 1H), / NJ 7,88 (dd,111), 8,45
(t,11)¥ @%4? 7.53 (d, 1H), 7.86 s 1H) 4. ZG'CT/HU03@®37-165C 0
4.21. ] 166-169C o 4.22. | - 153-156C 0 4.23. 7, 51(m 511) enr 29

Sept enber 2006 WO 03/ 074500 PCT/ HUO%OOOl? 32 Fol | ow ng procedures

gener - for ot B B for SRR UFRTRE G rdlromionder 0 me 5

- N J~O- | k the general formula (V) listed in the Table 5 were prepared.

Table 5.
%
RL—B N~ o
H
5 V)

B Characterisation (M.p. or aromatic protons-
(Formula) by 'H-NMR [DMSO0-dg]

5.1. N 154-156°C
|

Ny 1480,
5.2. E)/ 5 |BEese

53, TN 159-161°C
(T | o

: N\ .
54, ( ,]/ © |78 I, 811 1H), 835 G, 1H)

|Exampte| B!

55 NG 6.93 (d, 1H), 7.91 (d, 1H), 8.54 (5, 1H)
| e

56 Nl 6,99 (t, 1H), 7.13 (¢, 1H), 7.26 (4, IH),.
@0 © s (d 1H)

5.7. C\,/ @ 6.50 (t, 119, 8.33 (m, 2H)

58. Ny ~  |6-90(d, 1H), 7.80 (d, 1H), 8.44 (s, 1H)
AT | o -

59, N |y [698GIE, 712 18),7.29 4, 1H),
Q:O @ 7.39(d, 1H)

5.10. ' 176-176°C
1T o |




H5 N B Characterisation (Mp. or aromatic protons Exanple P. (Fornula)
by' H NVR [ DMSO-d6] 5.1. (2) 154-156C NC ~ 5.2. Ry' (5) 134-135C 159 161C

5.3. C(5) NJ 7.82 (d, 1M 8.11 (d, 1H), 8.35 (s, 1H) 5294.Se (e?)oetSZ()?
6. 93 (‘%fj_‘r%s 7.91 (d, 1H), 8.54 (a, 1H NC 5. 6. é: 99 61) 7 13
(4 1H) P4, 1H), o 7.36 (d, 1H) 5.7. (7) 6. 50P Uﬂ?{@?ﬂ 8.33 (m 2H

5.8. (7) 6.90 (d, 113), 7.80 (d, 1H), 8.44 (s, 1H NcJ~/i' 5.9. (7) 6.98
(t, IH, 7.12 (t,111), 7.29 (d, 1M 39 739(d 1H) 5.10. | (7) 176-176C 29

Sept enbe DRHARL 00474 rocedur e

oultol [ nedF?or Iagtrrpl essgg Q@%}F%{/ §H %égla% %M g?fﬁ%fgmg frt he

gener al thgeangrel forpuld G@tlmmdlmﬂmﬁ‘abmébme@repa&ﬂﬂwgﬂ%eeﬁ) dBee Aetacet yl ) or
Boo = teﬁﬁtylo?}'%éﬁ;&f%. car bonyl).

'I

Characterisation (M.p., LC/MS or
aromatic protons by "H-NMR [DMSO0-d¢] )

6.1. U Ac |6.60(dd, 1H), 6.67 (d, 1H), 7.48 (d, 1H),
=
8.17 (dd, 1H)

6.2. @/ Boc |127-129°C

Example R! Y

6.3. S Boc |138-140°C
i,

6.4. N | Ac 212 3H), 6.74 (d, 1H), 7.33 (dd, 1H)
I 7 >
’()/ 7.76 (d, 1H)

6s5. | B° S Ac | 166-164°C

6.6. “\E“j/ | Boc |6.58(d, 1H), 6.65 (d, LH), 7.51 (t, 1H)
o

67. | Ac |6.65(d, 1H), 7.45 (dd, 1H), 8.10 (4, 1H)

6.8. Ac |6.72(d, 1H), 7.60 (d, 1H), 8.13 (s, 1H)

6.9. ﬁ Ac  |223-226°C
oN"~F -
10

CN

- 6.10. | B Boc |139-140°C




5 RR N~VH (V) Exanple Rt Y Characterisation (Mp., LC M or aronmatic
protons by' HNWR [DMBO-d6] ) 6.1. ( Ac 6.60 (dd,1H), 6.67 (d, 1H), 7.48
(td IH), 8.17 (dd, 111) 6.2.Y Boc 127-129C i N 6. 3. r i29BR0h383¢HC 6. 4.

N, , 3H) 6.74 (d, IM 7.33 (dd, 1H), o 7.76 [d,"111) 6.5. Ac
166- 1@2’1@"%“5"@ 6.6. Boo 6.58 (d, 1H), 6.65 (d, 1B), f’(?T/EEM(fP 171 H) 6 7. ~ ~
Ac 6.65 (d, IM 2045 (dd, 1H), 8 .10 (d, 111) a 6.8. Ac 6.72 (d, 111), 7.60
(d, IM 8.13 (s, 1H 6.9. r~Y Ac 22§ 226C 6.10. ~c. Boo 139-140C C cN 29

Sept enber Og? WO 037874570 I-’L,I/TE 'Suéuu 34— 6. I AC1265]128C Nc
6.12. " Bop Blds (d,@},‘ 1. 28¢( d, w .13. a~Y Boo 169-171C

NG

6.12. T Boc |6.95(d4, 1H),7.22(d, 1H)

i
o NF

6.13. “\[”:\( Boc |169-171°C
=N

6.14. | NS Boc |144-146°C
\[N)/
- Cl N o
6.15. NS  Boc |172-174°C
L

6.16. | Boc |149-152°C

6.17. /ENj/ Boc |[MHJ =304

6.18. fs\"/\”j/ Ac  |196-200°C

6.19. ['\§_ Ac  |6.80(d, 1H), 7.12 (4, 1H)

6.20. Tt Ac  1234-236°C

6.21. @:‘ﬁ/ Ac  |163-166°C
-

Boc |7-59 (m, 3H), 8.10 (m, 1H), 829 (4, 1H)

6.22,

Ny
. g
6.23. Ny Boc |129-133°C
o
G,
=N
o

Boc |749(d, 1K), 7.72 (d, LH), 7.85 (td, 1H),
7.90 (t, 1H), 7.98 (d, 1H), 8.13 (d, 1H)

6.24.




| iIN6.14. a- "Y Boo 144-146C NJJ 6.15. aY Boo 172-174C 6.16. a Boo

149-152C NvN 6.17. (: Boo [MH +=304 NQJ:NJJ 6.18. s Y, N Ac 196- 200C
6.19. C Ac 6.80 (d, 111), 7.12 (d, 111) 6.20. Ac 234- 23%3;4@@@22,@6 Ac

163- 16 Boo 7.59 (m 3H), 8.10 (m 1H), 8.29 (d,.110 6.23. Boo
129-13 "qﬁg‘%"% 24. Boo 7.49 (d, IM 7.72 (td, 111) PCTI@B’SIGQ?Y!M | / 7.90

(t,111), 7.98 (d, 111), 8.13 (d, 111) 29 Septenber 2006 WD 03/ 074500
PCT/ HU03/ 00017 35 6.25_ | / J Boc 7.938 (td, 1H), 7.57 (td, 1H), 7.74

(dd, 18), 7.8 dd, JJIT149, 38725 (T, 1H), 7.27
(t, 1H). 7.4258-%51(1, 100, Y. 78 Bec(dl 7%‘&36@75\7@ TNE7HC 1 M S P
r~' Boo 206-211C || W 7.88 (dd, 1H), 8.45 (s, 1H)
6.26. @:N\>_ Ac {701 (t, 1H), 7.27 (t, 1H), 7.42 (d, 1H), 7.73
s (d, 1H)
6.27. & Boc |165-166°C
Q-] e
6.28. | “i’N\ Boc [206-211°C
5

629, Q Boc |75 (m, 5H)

630. | Y'Y Boc |159-160°C




6.29. I \ Boc 7,5 (m 51-1) Nh" I NN 6.30. Ali |I' Boc 159-160C 29

Sept.enber 2006 WO 03/074500 PCT/ HU03/00017 36 Fol | ow ng procedures

outlined for Exanpl es 1b) and 2b) the internediate conp%rgggtegl{)erzbb@

gener f listed in the Table 7. were prep RN 2
(1)6@0%%%R1 Characterisation (Mp. or aromatlc P&&E‘B’ﬁ@"o B H NVR

[DIVISOd6] 7.1. 6.96 (m 1H), 7.34 (m 1H), 8.02 (m 1H), 8.08 (d, 111)

7.2. (~Y 123 125C NC 7.3. 175-178C36CzN 7.4. CK(N 6.55 (d, 1H), 6.63 (d,

1H), 7. @Upmgm{)cedﬁeﬁouﬂmedﬂor(&amﬁld} 1b)6:n82b)(tﬁdmt&iﬂea1atezmapou(uds of M 7,89

égi) 5 %"iﬁ‘emiéfm‘("g(%ﬁ%éd‘ ﬁ%)orag%q yol o 150. 193¢ o S

Table 7
R'— Ngi// NH,
5 dn
Example Rl Characterisiation (M.p. or aromatic protons
‘ | by 'H-NMR [DMSO-dg] )
L (‘j/ 6.96 (m, 1H), 7.34 (m, 1H), 8.02 (m, 1H),
8.08 (d, 1)
7.2. ,©/ 123-125°C
NC #
73. ﬁ/ 175-178°C
N
74 C*ﬁ/ 6.55 (d, 1H), 6.63 (d, 1H), 7.49 (¢, 1H)
D .
75 . " ® 2,40 (s, 3H), 6,82 (a4, 1H,), 7,20 (d, 1H),
7,89 (d, 1H)
76. ® {6.40 (4, 1H), 7.60 (d, 1H), 8.14 (s, 1H)
B
N .. c N =
7.7: H \(NI 2.35(s, 3H), 6.62 (d, 1H), 7.81 (4, 1H)
CN
78. WY (12025
r-
NG '
7.9 “‘AE 7.32 (d, 1H), 7.58 (4, 1H),
o
\ RN 6. .
7.10. L\!'v/ 68 (d, 1H), 8.29 (d, 1H)




NC~7.97.32(d, IM 7.58 (d, 1H), 7.10. a 6.68 (d, 1H), 8.29 (d, 1H 29

Sept enber 2006 WD 03/ 074500 PCT/11U03/00017 37 7.11. ci y 7.77 (s, IM

8.13 (s, 1M N 7.12. pYJ 6.69 (d, IH) 8.02 (d, 1H N7 if‘b"}? 198C NvN
103/9907

714 7C NC N 7.15. .18YY 2.40 (s, 3H), 6.4
Nw}"’}’éﬁ“s 79 (d, 111), 7.12 (d, IH s 7.17 6. QB?T 7.19 (td

1H) 7.52 (m 211), 7,69 (dd,1H), 7.84 (d, IH 7.18 R7.35 (m IH), 7.58
(m IH, 780(dd 1H), 8,66 (s, 1H37.19 \ | 126-127C s 7.20. \ | "~

o7 fa

\
127-129C 7. | —167€
R el ”*‘k)/ (1575, 1D 813 G TH1) ©

7.12. s 6.69 (d, 1H), 8.02 (d, 1
ﬁN,/ \)/ (d, 1H) (d, 1H)

7.13. N [194198°C
7.14. /E“\)/ 115-117°C
NG’ N/

715. ST 240 (s, 3H), 6.40 (4, TH), 7.87 (d, 1
\n'!/\;’/ ‘ (d, 1K) (4, 1H)

7.16. [“§_ 6.79 (4, 1H), 7.12 (4, 1H)
S
7.17 @C‘j/ 16.86(d, 1H), 7.19 (1d, 1H), 7.52 (m, 2H),
| & 7,69 (dd, 1H), 7.84 (d, 1H)
718 Ny, 7.35 (m, 1H), 7.58 (m, 1H,), 7.80 (dd, 1H),
C(N;/ 8,66 (S, IH)

7.19 @:\5_ [126-127°¢
7.20. @}— 127-129°C

7.21.

90-93°C

7.23. 227-228°C as dihydrochloride

122 Q\/\( 107-107°C

P
g
-.




7.23. | 227-228C as dihydrochloride i C 29 Septenber 2006 WO 03/074500
PCT/ HU03/ 00017 38 Fol |l owing procedures outlined for Exanples Ib) and 2b)

the internedi ate conpounds of the general formula (I1) £d§t 2d L we Tabl e
8 wer r"??@%ﬁd Table 8. RB NH2 5 (I R B Charact efi 3 |onr%0 p. or
ar omat p’ Exanpl e R (Formul a) by t H NVR [ DVBEX@EP3/4008. 1. | N (2)
6.49 (d, IH1 7.76 (dd, IH), 8.43 (d, 1H) NC82 ~ (5) 85-89 C iN

4.7.74 (d,11), 8.04 (d, 111), 8.15s, ~rv~f (5) C' ' (6) 7.80

8.
d, 1 6 5 7.89 (d,
I(H) gl) 5€&1°%é1ﬁ °°°&ﬁ)8s °'ﬁ§§% fg@"’l&%&(lgfa“? 26‘5) t“ite%’f% %%ﬁﬁ“@pfln), (7 26
(d, 1H), theEeI@mlfcumulal‘(/HBhﬁedlhtheYI‘a(nFe)SﬁerE@reﬁ:hredl M 8. 29 (d,11), 8,31 (d, IH
8.8. | N(7) 6.90 (d, IM 7.80 (d, 111), 8.47 (s, 111) NC~ 8.9. \ | N (7)
6.95 (t, 1H), 7.14 (t, 1H), 7.26 (d, 1H),
Table 8.
| R——B——NH,
5 . (1))
- |Bxample Rl ﬁB_ Characteﬁsation (M.p.\ or aromatic protons
= (Formula) by "H-NMR [DMSO0-dg] )
8.1 I“\ @ 6.49 (d, 1H), 7.76 (dd, 1H), 8.43 (d, 1H)

8.2. (”:( ) 85-89°C

8.3, [N”j/ ' ) 7.74 (d, 1H), 3:04(d, 13), 8.15 (s, 1H)

8.4, | [";/ © 7.80 (4, 1H), 8.12 (d, 1H), 8.37 (s, 1H)

8.5. ; AN 6.95 (d, 1H), 7.89 (d, 1H), 8.51 {s, 1H)
AT | e

. 86 \5__ | 7.00 (t, 1ED, 7.14 (t, 1H), 7.26 &, 16,
©:° © 737 (4, 1H) |

8.7. -C\( @ 6.50 (t, 1H), 8.29 (d, 1H), 8,31 (d, IH)

| ss N @ 690 1D, 7.80(d, 1H), 847 G, 16)

89. | "\>_ 7 6.95 (¢, 1H), 7.14 (¢, 1H), 7.26 (d, 1H),
@0 (.) 7.37 (d, 1H)

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




7.37 (d, 111) 8.10. (7) 3,83.(s, 21), 7,21-7,40 (,m 511) 29 Septenber 2006
WO 03/ 074500 PCT/HU03/ 00017 39 Foll ow ng procedures outlined for Exanples
3b) and 4b) the internediate conpounds of the general f listed
in thew-ﬁﬁﬁ}oﬁs&} were prepared. 9. Table 5 R -N NH2 Cha?%@%f’%#’}b% J[O})g

(Mp., LOM or Exanple RI aromatic protons by ' H-ﬁlgﬁm[ 6] ) 9.1.

6. 55 (dd, 111), 6.79 (d, 1H,), 7.48 (td, 111), 8.07 (dd, 1H 9.2. rN
104-106C i,Y 9.3. r~Y 234-236C as di hydrochloride 9:4. N 2.12 (s, 3H), 6.72
(d, 1H), Falléirﬁné ﬁﬁcedhl’& ouﬂﬁle@?or(Ek )3b9 att 48 tRe #ferfnSdiata £ ¢4 (m 2H),
8.03 (d. N 9.6 al "~V 238- plebang aitl 4l e Eftrnaint? Ebhpofhaf 61§ (d, 1M
' 7.52 (ddthfﬁfl}eraléoralsﬂa(@)h&wmthﬂ@les* W@ prepur®s (d, 1H), 7.60 (d, 1H), 8.12
(s, 11-1) 9.9. 86-89C o0 ~ 9.10. 2.37 (s, 3H; 6.72 (d, 111), 7.87 (d, 1H
CN ‘

9. Table

: 5 RL-“N%\NHz

I

. Characterisation (M.p., LC/MS or
aromatic protons by lI-I--I\I‘IVIR [DMSO—dg] )

91. i Na 6.55 (dd, 1H), 6.79 (d, 1H,), 7.48 (1d, 1H), 8.07
Z (dd, 1H)

N 104-106°C
9.2. C

Example R!

93, "/"k 234-236°C as dihydrochloride
N~
94. | Y (2120 3H), 672(d, 1H), 733 (dd, 1H),
Ho™
7.92 (d, 1H)

95 | WO |226 (s, 3H), 6.47 (ua, 2HD), 8.03 (d, 1H)

96, “(“j/ 238-240°C as dibydrochloride
P

- 6.84 (4, 1H), 7.52 (4d, 1H), 8.05 (4,
9.7. /C/j/ (@, 1¥), 7.52 (dd, 1H), 8.05 (d, 1H)

98 inj/ 6.75 (d, 1H), 7.60 (d, 1H), 8.12 (s, 1H)

9.9. | AN 86-89°C
o &

9.10. "’G\E";( 237 (s, 3H), 6.72 (d, 1H), 7.87 (d, 1H)
CN . :




E

~di hydr ochi or ijde—60=~{N—29 &C}JL €

29 Sept enber 2006 WO 031074500 PCT/ HU03/ 00017 40 N IN,, 117-119C 9.11. NC
9.12. i 135-139C a 9.13. 6.65 (d, 111), 8,27 (d 1H 9.14. a NY-7.78 (s,
1R), 8.26 (s, 1H N 9.15. cl 6.80 (d, 1H), 8,00 (d, 1H 6- 303C
as d| hydrochl oride NON 9.17. N | M+=204 NC N 9.18. YJ 729%%%{“%9“3% 6.51
OP3ES0Y4, 1H) 9.19. 112-114C 9.20. ,r~uHY 1BCT/HPER00N o' 9. 21

67 68C9 22. . 7.60 (m 2H), 7.72 (d, 1H, 8.15 (n4 1M 8.32 (1H, d),
9.23. N 260-262C as di hydrochl or| de 4‘6}!3 9.24. f 253-256C as

117—119°C

9.11.

|
NG NF

912, | s 135-139°C
o =

9.13. C‘\(":Y 6.65 (d, 1H), 8,27 (d, 1H)
=N

9.14. C'T”j/ 7.78 (s, 1H), 8.26 (s, 1H)
L= .

9.15. O N 6.80(d, 1H), 8,00 (d, 1
\nlz'/\;‘/ H) (d, 1H)

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

.
9.17. /[“k [MH]" =204

918, | SN (233 (s, 3H), 651 (4, 1H), 7.96 (4, 1H)

N. =
9.19. [S“\g_ 112-114°C
9.20. | (3"% 167-170"0
\

9.21. @/ 67-68°C
D ,

1 92 | N~ [7.60 en, 28, 7.72 (d; TH), 8.15 (o, 1H),
m 832(1H,d),

9.23. (:[“;/ 260-262°C as dihydrochloride
P A
9.24. { 253-256°C as dihydrochloride
\N :
/ .




WO 03/ 074500 PCT/111J03/00017 41 9.25. a "r 7.34 (m11l1l), 7.58 (m 2H),
7.79 (dd,1H, rim8.81 (s, 1H 9.26. \ N7.03 (4 1H), 7.26 (t, 11-1), 7.42
(d, 1H), 7.74 (d, 111) 9.27. 274-275C as di hydrochl ori d@sﬁ.gte b&82006113 115C
9. 29. 6%6%Cas di hydrochloride i N 9.30. 1i ~ ( 3.70 (s,

Sept e ® 42 dains 1. Conpounds of the generPéJT’ﬂ‘I?ﬂfﬁQ.?llb (I) -
wherein R neans a nitrogen-contai ning aromati c noi ety consisting of one or
two aromatic rings, 5 preferabl y a pyri dyI pyri dazi nyI pyri m di nyl,

i nyl, infdazotyt Y lyl,
ir)}s/giglzg?/yl onaﬁﬁ%z ?1) T 91?,'1'[—1?%%% ngﬁ)ﬂgfd&‘ ﬂﬁm i nyxazo Y

pht hal azi nyI .| qui nazo gué.8b¢spl Nyl , benzi m dazol yl, indazol yl,

benzot hi azol yll be1zisothiaza|v| benzoxazolyl or benzisoxazolyl
tetrazolyl, tiriggd nyl A~ ng. Wheh 3), 7.9 &, 119, 7@2‘@3 [ ndependent ly from
each other ngno- or Ttuted by 'one or two o £h& 10 folll owi ng groups:

Cl-4 al kyl grloups, (14 alioxy BIOEP ) hal ogen atom tri hal ogenonet hyl
group, nethylj{thio gfoup, nitrp group,” cyano group, am no groyp or phenyl

group; or - thig%yl @i/,g_or m%&’dC&r(ﬂiﬁiocﬁfoﬁdé p-t ol uenesyl f onyl group;
: _ "

or

9.28. N 113-115°C

9.29. @ 216-223°C as dihydrochloride

9.30, ”""n’"j( 3.70 (s, 6H)




*

15 - acyl group of fornula Rte CO wherein Rla neans Cl-4 al kyl group,
-phényl group; phenyl, pyridyl or phenyl ethenyl group substituted with one
or nore al kyl- and/or al koxy- or nitro-group or hal ogen et henyl
or phenyl ethyl group substituted with al kyl ene-di oxy gr%ﬁ%gkgﬁggﬁpéin-
-yl, 4-methyl pi perazin-I-yl, pyrrolidin-l-yl group, B stands for 20 - a
group of formula (1) or (2) or (3) or (4) or (5) or (6) or (7);. R2 stands
for hydrogen atomor fluorine atom Rr stands for fluorine atom and salts,
i somers, tautoners, solvates and hydrgies thereof. 25 2. Conpounds of claim
-1 of the general formula (I) - wherein R neans a nitrogen-containing
aromatic noiety consisting of one or_two aromatic rings, preferably a
pyridyl, pyridazinyl, pyrinidinyl, JgYf8inyl, inidazolyl, pirazolyl,
thi azolyl, 1i sobdmpaddh yfthe @AGAW@nHLIa () SA¥AGP! Y| . oxadi azol yl, quinolinyl,
I.soqui nolingh, cinnolinyl, . phthalazinyl, quinazolinyl, quinoxalinyl,
benzi ni daz 0?%/ reans ¢ Riltpgery °f“a‘BE'ﬁ2[?59%&*%‘2‘8P‘9/|°?ﬂ5§@"aﬁ°ﬁ2? QIR aEFBNiq dings,
- benzoxaz6l y preferablyengiriaglxpvtidhaiyl, ioy@iding) piziny$, imidRzofy) Hitd Syl GRBR Iy,
|ndependent%%:fr§[ eacq fther no- or dlsubstltuted_b one or ‘two of the
fol lowing §PEERl. Grarolgl isqrazplly, gradiagglyly qunglinyl, iseayinplnyl hesnolih at om
E L i hal Fgenomwﬁzinylgrm‘ olinﬁetctmigokdtmhﬁb gfe@zlzikgig%zﬁiyk g ma%@;up lberﬁ&ﬁi%}y]gr OU}O: or -
ienyl or furyl..gr . or enber _-. p-toluenesul’ fonyl group;
or - acyl gg’eé' ﬁ%(’t%%o& g E’ﬁﬁ?’?zé?%a"-r 2IsQiEelY; tetrazplyl, triezinyd rengs whigh Raip agr oup,
phenyl grougiyen qakeindbpendeyy fiyih eqvh JiHRe Rivhe loh @RWstitTO BP ofdGtSvb lobiingd Wi th one
al hal ogen at-om phenyl.et henyl

or nore al kyl- .and/or y-,0r nitro=group or
or phem}ﬁet ﬁ’%ﬁ?“"&‘ﬁo Bupsgubgf' ?t &P{é{j RS ﬁ%‘fk?’#ﬁe-%ﬁ“@%y bglogsap ; atom,
pi peri di n- | triidlogedonmeetyh glopp, pesttathib -gloup) sitr® gdup) dykoNgrdupy lamio Qdp or B St ands
for a grouphgg‘llf%{lrrula (1) or (2) or (3) or (4) or (5) or (6) or (7); R2
stands for 1?1ycf’r grgthOEitom or fluorine atom

- thienyl, furyl or benzyl group; or

- p-toluenesulfony] group; or
15 - acyl group of formula R;,~CO, wherein Ry, means C1-4 alkyl group, phenyl group;
phenyl, pyridyl or phenylethenyl group substituted with one or more alkyl- and/or alkoxy-
or mnitro-group or halogen atom; phenylethenyl or phenylethyl group substituted with
alkylene-dioxy group; piperidin-1-yl, 4-methylpiperazin-1-yl, pyrrolidin- I-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, quinoxaliny], 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
- thieny! or furyl group; or




R3 stands for fluorine atom 10 and salts, isoners, tautonmers, solvates and
“hydrates thereof. 3. Conpounds of claim2 of the general fornmula (I) -
wherein R neans a nitrogen-containing aromati c noiety c%ei %%ngzoﬁg one or
two aromatic rings, preferably a pyridyl, pyridazinyl, pernl [ ,

pyrazinyl, imdazolyl, pirazolyl, thiazolyl, 15 isothiazolyl, oxazolyl,
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, beggzoxazolyl or benzi soxazolyl ring;

which is, i np-foh@hsaifongiassap; ori Ndependently from each other nono- or
two_of the follow ng groups: Cl-4 alkyl groups,

di substituted one,qQr
Cl-4 al koxy” 5??%}9&13 °f1§1“81¢}%nRaﬂ9nW“?fF¥1t%# Bgh S Hptl sipbenyl gBpiet hy t hi o
group, nitr ﬂlegylghyﬁdyl@yﬂftﬁylﬁhwp%'ro@rsubstiﬁxféﬂ QAN bneQr rlobd alityl-Gh@RAkoRY- -
p-toluenesulfag | grou o Acy. roup of formula Rua-CO whereln R a neans
Cl-4 alkyl &8 é‘,gmﬂ%é’ﬁ@‘? %ef‘o‘ﬁ‘ﬁ%‘/' pl‘g”i‘?’g“rwm{l %Jﬁ‘f"ﬂ’%‘h)’bﬂr%héht&ﬂ“@ieﬁéﬂ‘yl gr oup
. subst i t ub edalkyléde-diag giotip; Piperdinal Ay b-mediigipOrazih D Bytrolidia- 100 ghdiyd,r 0- gr oup or

hal ogen ato§1 gp?nylethenyl or phenyl ethyl group substituted with
al kyl ene-di )%&9 ﬁ °(5up; pi peridin- | -yl, 4-nethyl piperazin- | -yl,

pyrrolidin-1 -ykrogs efdmulaR1pra@)ds (3) o (4yor &) oF @par (pf formula (1); R2 stands
30 R3 stands for fluorine atom and

fsglr t delr ggen%hrsg%“gimgﬂ{ygg?lﬁ#’%gd@?eﬂ@érfo"gét"%d hydrates thereof. 4. Conpounds of
claim 2 of Ehmmyﬁgﬂmﬁmémmmu!a (1) - wherein 29 Septenber 2006 44 R neans
Fings, 10y SR BUPRGH SSRLYARG BBy i iyl pyrazi gl .
i m dazol yl, pi razol yl , thi azol yl . i sot hi azol y! , oxazolyl, i s_oxazol yl,
ora 20l Ya AR P D SR ) P
o R' means a nifrogen-containing aromatic moiety consisting of one or two aromatic rings,
~ preferably a pyridyl, pyridazinyl, pyrimidinyl, 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, trihalogenomethy! group,
.20 methylthio group, nitro group, cyano group; or
- thienyl or furyl group; or
- p-toluenesulfony! group; or
- acyl group of formula Ry,-CO, wherein Ry, 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-méthyipiperazin-l-yl, pytrolidin-1-y] 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




5 benzi sot hi azol yl, benzoxazol yl or benzi soxazolyl ring; whichis, in a
-given case, independently fromeach other nono- or disubstituted by one or

two of the followng groups: Cl -4 al kyl groups, Cl-4 al
hal ogen atom tri hal ogenonet hyl group, nethylthio groupépﬁ%fgg gﬁﬁﬁp,
cyano group; or a thienyl or furyl group; or 10 a p-toluenesul fonyl group;
or an acyl group of fornula R a-CO wherein Rib neans Cl -4 al kyl group,
phenyl group; phenyl, pyridyl or phenyl ethenyl group substituted with one
or nore al kyl- and/or al koxy- or nitrgkgroup or hal ogen atom phenyl et henyl

or phenyl et ﬁﬂneﬂlg Q‘rﬂ?ro Q%ﬁt!uhﬁi%%m\é\féﬂ 1et§ %{é%?gnlneOXXwg E:r%era)t’ic nng
pi peridin-I-yl, | pi per ZOn ? rro dirn ¥5 B stands
for - a gr oB’ﬁfeﬁf"yfadwﬁ@ﬂl»wm%zmymytynlémdlsP)frmnyhyrdlld@gb'h paamml,dhlazfolyuorl ne atom

R8 stands | buflolr bsoa! Gadle Skl SARGH. {GHHAIRL SqpBlyat s and

hydrates thereof npounds ‘mula (1) -
Wherei n R1 Pihakging, rﬂ“t“#@éj@ﬂ:— dilmp%ﬁllnj'lndiiewlmmliyb mdazelw bammsthistolyhg of one or

| _ two aronti gengikddirolyl, PeRoRiA1 36|r abeﬂﬁgok%#l i’ Lvﬁlﬁl% hpyin’ p yg (gL nyl

pyr azinyl, imdazol yI , pirazol oxaZol y
i soxazol yI indgperdierdly o eacwrhquongﬂor dnsghsqmtedacbyuong/ br tvei ofntbe |f0115nw1ng25

pht hal azi nygroupdtt NAZIRN I gftbs, T 104 lshoddd ha@g%{i‘%'{oﬂ‘oé’iﬁ%%%mﬂ“ a%%ﬁé? L

benzot hi azolyl, . benZzi sot |azonI Benzox ZI' SO ring;
whi ch is, |‘ﬁ°t57‘§1°mp:d‘§§’eﬁf°upqq¥érmmeﬂtly from each ot her nono- or

di subst i tutﬁﬁlemom@@{mptgp of the following groups: C -4 al kyl groups,
Cl-4 al koxy groups, hal-0gen atom tri hal ogenonethyl group, nethylthio.

group, A9t raP P’B‘lfﬂ" opx} g¥9HP:§F oup; or 30 a thienyl or furyI group; or a
p-tol UenesLﬁnfa@ﬁ)ﬂrougropmmulﬁ)rRla-@oa%lercﬂrlg ﬂea‘ﬂg Ci Qr %h%gﬁ%her ein Rl.

means Cl-4 alk roup henyl group;  phenyl, et henyl
‘group substR%Ht: @H“W P ‘EME“’S‘FY‘ BEopR S ‘@FtWPd-Wlﬁﬁme erm%fb R ly 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 . +

- agroup 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, isoquinoliny}, cinnolinyi,

~ 25 . phthalazinyl, quinazolinyl, quinoxalinyl, benzimidazolyl, indazolyl, benzothiazolyl, 7
benzisothiazolyl, benzoxazolyl or benzisoxazolyl ring; which is, in a given caée,
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, trihalogenomethy! group,
methylthio group, nitro group, cyano group; or
30  athienyl or furyl group; or
~ ap-toluenesulfonyl group; or
“an acyl group of formula . R,,-CO, wherein Ry, means C1-4 alkyl group, phenyl group;

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



29 Septenber 2006 45 or nitro-group or hal ogen atom phenyl et henyl or

- phenyl ethyl group substituted with al kyl ene-di oxy group; piperidin-21-yl,
4- et hyl pi perazin-1-yl, pyrrolidin-1-yl group, B stands Eygq) 0348 Of
formula (3); 5 R2 stands for hydrogen atom or fluorine atom stands for
fluorine atom and salts, isoners, tautoners, solvates and hydrates
thereof. 6. Conpounds of claim2 of the general formula (1) wherein 10 R
nmeans a nitrogen-containing aromatic noiety consisting of one or two
~aromatic rings, preferably a pyridylgs pyridazinyl, pyrimdinyl, pyrazinyl,
i m dazol yl, oPh#trdBRhylor hhibiedZ4ny! phenyicHRb] @ﬁmlarwhypwplswsmké Qizol vl

oxadi azol yl , qU|noI|n yl soqui nol 1'nyl hal azi nyl ,

qui nazol i nyPIkYIensidiasy giopm piveridife by W&Z’GIPWZIH-MHWIW*I -yheEawot hi azol yl |

benzi sot hi aB@laids.forbenzoxazol yl or benzi soxazolyl ring; which is, in a given
case, 15 |ndependently fromeach other nono- or disubstituted by one or two
of the fol |l owt 8§ P efforNe-B)c1-4 al kyl groups, C -4 al koxy groups, hal ogen

. atom trshakbg@apmthgem&p&ﬂuoﬂmtaﬁmthl 0 group, nitro group, cyano group;

or a thlenyl or féﬂ%l group; or a p-toluenesul fonyl group; or 20 an acyl
group of fo Rnifands of¥S atYerein Rla means Cl-4 al kyl group, phenyl group;

phenyl .  pyr and¥aitsOEonRRE@YtbRdS) 861Vates GhPhRrat skl Ut €d wi th one or nore al kyl -
and/ or al koxy- or nitro-group or hal ogen atom phenyl et henyl or phenyl et hyl

group substituted with al kyl ene-di oxy group; piperidin-1-yl,

4- et hyl pi p@mmpmmasdfuampwﬁawgeﬂh.ﬁf&mm (PR B stands for 25 - a gr oup of

formula @4) 8’1(“5%1 stands for hydrogen atomor fluorine atom R3
stands 9r F|OH HBUTGgeaRonialpge ygmate; mql%?ﬁ@ﬁlgmgp‘éencc%%am@mc\mg%s and

-hydr at es t hgefe@bly a pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl, 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,

15  independently from each other mono- or disubstituted by one or two of the following
groups: ClI-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 phenylethy! group substituted with
alkylene-dioxy group; piperidin-1-yl, 4-methylpiperazin-1-yl, pyrrolidin-1-y] group,

B stands for

25 - agroup of formula (4) or (5);
R? stands for hydrogen atom or fluorine atom;
R? stands for ﬂuorme 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,




30- 7. Conpounds of claim2 of the general formula (1) - wherein R neans a
- ni'trogen-contai ning aromati c noiety consisting of one or two aromatic
rings, preferably a pyridyl, pyridazinyl, pyrimdinyl, Bysp#mB¥l 2006
i mdazolyl, pirazolyl, thiazolyl, isothiazolyl, oxazolyl I soxazol yl,
oxadi azol yl, quinolinyl, isoquinolinyl, cinnolinyl, phthala2|nyl
qui nazol i nyl, quin.oxalinyl, benzimdazolyl, indazolyl, benzothiazolyl, 29
Sept enber 2006 46 benzi sot hi azolyl, benzoxazolyl or benzi soxazolyl ring;
which is, in a given case, |ndependggtly from each other nono- or
di substi tUt&ﬂz@Mﬂzﬁﬂ?I HendoWRo9f of MenAsB QW Rl QﬁIE}PQSS inQ g‘lt/eﬁ‘léﬁ%l groups,
Cl-4 al koxy, groups hal ogen atom tri hal ogenomet hyl rou€ met hyl t hi o
“group, nit rigdgendensty feapm prsh gtetponog or leaasltllhtie@hmonq)pr waraflt ngoﬂwﬂg or a
p-tol uenes%t»@t\xti -QEIRH Rrou c@aaﬂ&w gtlaﬁ;ﬁttttldgtm ﬁt&ﬁrﬂihﬂoﬁéﬁlﬂ% yiperein R13
nmeans Cl-4 al gr oup eny group; = phenyl, pyridyl or phenylethenyl
group substW?@%@Hg%P&W“Eﬁ@“%ﬁ*ﬁBﬁﬁ”&kal and/ or al koxy- or nitro-group or
_ hal ogen st aihieerifyEEbgd or phenylethyl group substituted with 10

al kyl ene-di o plperldln 1-yl, 4-methyl pi perazin-I-yl,

pyrolidin- 1al&/‘¥ g‘feﬁ}@gﬂy EBUEAnds for - a group of formula (6) or (7); R2

stands for ahmncgﬁﬁp oat&mx@rRthmtvhaan@{t.qa&ans 8&4%@9@@ 9ﬁen§1| ine atom 15
and salts, Egrsl,l sol vates and hydraf e$ t her eof . Conpounds

of clains %{W p%"dé' °rt gloug Ypsiithted "(‘Th)°“e onRere alkyl- red/o allspry-
2-pyrim di n,ylmtro?grm,sr@zmamgén at6i] PRefyletérgl sya:mylau,hsgrbttpustusﬁtd@aarmﬁZI nyl,

cyano- subs 2- ; ‘B stands for group of forrmula (1);- R2 and
R3 stan ﬁ"yttfwg?’t%dp ¥Qtﬁpeaflla s é-met&ﬂ?wt?ﬁ'asl Jétpytf?’ﬁ’t'h’sylzgf%‘ﬁsd 4 of the
gener al for]}ﬂzdnasﬁ)rl) - wherein R3 means 2-pyrimdinyl, 2-pyrazinyl, chloro-

and cyano-substitu ny cyano- substituted 2- pyridinyl; B stands
for a group & ?BPFT%F%EB%@‘" éQ and R3 stand for fluorine

R* stands for hydrogen atom or fluorine atom;

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-pyridiny); 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



25-atom 10. Conpounds of clains 2 and 5 of the general formula (I) -
‘wherein RL means 2-pyrimdinyl, 2-pyrazinyl, chloro- and cyano-substituted

- pyridazinyl, cyano- substituted 2-pyridinyl; B stands fof9 Sep@n®eirook
formula (3); R2 and R3 stand for fluorine 30 atom 11. Conpounds of cl ai s
2 and 6 of the general formula (1) - wherein 29 Septenber 2006 47 Rl nmeans
2-pyrimdinyl, 2-pyrazinyl, chloro- and cyano-substituted pyridazinyl,

cyan- substituted 2-pyridinyl; B stands for a group of fornula (4) or (95);
R2 and R3 stand for fluorine atom %712. Conpounds of clainms 2 and 7 of

the gener al RY means|2apytid)dinyl, Wi Fenf, Eﬁlorﬁieﬂﬂscy%foﬁkﬁﬁshﬁﬁeg'p?ﬂdamnﬁ Hééﬁ@z' nyl,
cyan- subsfituted pyr|d| nyI B

chl oro- and € &E ubstl ed p ridazin

stands for é B‘f“df"é)' t%{”( agroup p fowa&ﬂwrr@ Rt adcR’rsgnd i uor i ne
atom 10 13ﬂuorme atom.

(2S5)-4,4-difluoro-1-(2-{[8{2-pyrim dinyl)-8-azabi cycl o[ 3.2.1]oct-3-yl] exo-
am no}acetyl) 2-pyrrolidine carbonitrile; 14.

. (28, 49) - 8- T 12uC6mpdundsdf £lbifis ¢ 2ndodofaigtetal foBmald aPi veedid- [ 3. 2. 1] - oct - 3- yl] exo-
am no}acetyly - 2- ggr ol lddl qscarh ﬁl trile; 15

(28) -4, 4- Di T | WSO ZPABUYS YRR ‘WITﬂl%@’PTSEHSH‘“Edy"VT‘HﬁMo‘}Ya%t yl)-2-pyrr.
ol idine Casuhmmtddrz -b@idind) B stands for a group of formula (6) or (7); R? and R® stand for
(2S)-4,4-D uo | - (2-{[1-(5-cyanopyridin-2 yI)plperldln -yl ]am no}
acetyl) - 2- ‘ﬂsﬂ? ¥1idine carbonitriie; 17.

- (29)-4, 4- D|f| uoro-1-(2-{[1-(6-chl oropyr| da2| n 3 yI)p| perl di n-4-yl]

_amno}a rrolidj arpanitril

(29 “47HE o) Gty 4 R F ot bambionlest S ppndheret n- 4-y1

am no} acet whﬁm}&e@wzr@hbmild@ea@@ﬁﬂq@m trile; 19. Pharmaceutical fornmulation
conprising a conmpound of the general formula (1)

i4. (2S,4S)-4-ﬂuor0-l-(2-{[8~(2-pyrazinyl)-8-azabicyclo—[3.2. 1]-oct-3-yl] exo-
amino}acetyl)-2-pyrrolidinecarbonitrile;

15
5. (28)-4,4-Difluore-1-(2-{[1-(2-pyrazinyl)piperidin-4-ylJamino} acetyl)-2-pyrrolidine

carbonitrile;

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

17.  (28)-4,4-Difluoro-1-(2-{[1-(6-chloropyridazin-3-yDpiperidin-4-yl] amino}acetyl)-
2-pyrrolidine carbonitrile;

- 25 18, (28)-4,4-Difluoro-1-(2- {[1-{(6-cyanopyridazin-3-yl)piperidin-4-y] amino}acetyl)-
2-pyrrolidine carbonitrile;

19.  Pharmaceutical formulation comprising a compound of the general formula (I)
. according to claims 1 td 18 or salts, isomers, tautomers, solvates, hydrates thereof.
30
20.  Process for the preparation of the compounds of the general formula () - 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 (I} — wherein the meanings of R! and B are as

defined above - is reacted with a compound of the general formula (IIT) ~ wherein the




according to clainms | to 18 or salts, isoners, tautoners, solvates,
- hydrates thereof. 30 20. Process for the preparation of the conpounds of
the general fornula (1) - wherein the neanings of R, Byod3iabd 08 are the
same as defined in Cainms | to 12 - characterised in that, a conmpound of
the general fornmula (I1) - wherein the neanings of R and B are as defined
above - is reacted with a conpound of the general fornula (H') - wherein
the 29 Septenber 2006 48 neanings of R2 and R3 are as defined above - and
the resulting conpound of the generalsg fornula (1) or its salt is isolated
fromthe regghin 2 B ¥ al .formula (1)
-wherein the rreggn]?frr? )s%(g? _aIRI;e?éLdBe,ﬁ k%bg%_}ﬁg%&giﬁgg ?i]mjb {s}@ng%%?egge ined in
O ains | toforselaDropfs salés isplainddfomy thaysactien mixfyrear naceut i cal  fornul ati on which
are suitable to inhibit the activity of DPP-1V enzynme, and intended for _
the treatnent and the prevention of diseases related with the DPP-1V enzyne
activity. 28 USE o campeyng ol el ceneral feanulpaBetvhsrein dierrugenings of Rath & ei n t he
- meani ngss of snRE? arBthe Bane abQeRd inaink € 1f N (HARCERME] bfiCphalihcdigiims | to 12

- for the pre ?r_atlo,n of a %gar_rrac.eutlc_a_l fornul ation which are suitable
to inhibit fPW@ ation Whirh gre giitabipo. inkybipthe getixity ofRPP-IY; capxmess aidoptendehr t r eat ment
and the prauefthinfit :0d e pRPAGSoL dbdasesCARRPKIAR: 9bp-I & -gRRIAL. formula (11) -
wherein the meanings of R, and B are as 15 defined in clains | to 12 with
the proviso that if B neans a group of fornmula (1) then neaning of R is
different fmom le}sep:lilerwrhpq%ndblf!tﬁ@%&ny&rfomtafa_rtgxlvnerei&tﬂa%ﬂﬁ igRolg &2yl, 1-
benzi m dazol %jhg/l -, 1-qui,nol i n- 8-yl p%l’l I n-4-yl - and -cyanQple d-2-yl
group - br ¥ Kire fhpsameas detined inyClaims § tog2 mdenie prergrotienofaf phreiasestical (3) t hen
neani ng of fiRfulatorditfiftesreflitalilé RMMbRENE Xdiviey FHPPAY byt bddGntideyfs0 that if B
means a group of forpula (4) then nmeaning of R 20 is different from
benzyl gro "—eatﬁ’ﬁlﬁa'i“{;r’gﬂ”ei'@ oReAfdi2betss salts. 24. Conpounds of the general
“formula (V) - wherein the neaninds of Rr and B are as defined in clains |
to 12, Y stands_ for acelyl or tert-butoxycarbonyl group,- with the proviso
that if B ‘ansc"g‘pﬂﬁ’%ﬁﬁi%f get“ﬁ'ﬁ@ﬂ?"r'ﬁﬁ%‘(‘%?’“ﬂﬁ‘?ﬁ“%“‘“ﬂ%“&] AREB 8515 f r om benzyl
group 015 23efeRe inydlai@enup 12R6th Yhd srodliof tha (e nehdsUNEBGLE N bmMLUPhe®r W th the
proviso that if Ei.ﬁpands a . )

.meaning o 1s different from 4-phenyl-2-thiazolyl-, benzyl-, 1-benzothiazol-2-yl, 1-

benzimidazol-2-yl-, 1-quinolin-8-yl, pyridin-4-yl- and S-cyanopyrid-2-yl group — or with

the proviso that if B means a group of formula (3) then meaning of R' is different from
benzyl group or with the proviso that if B means a group of formula (4) then meaning of R!
20 .is different from benzyl group - and their isomers and salts.

24.  Compounds of the general formula (V) — wherein the meaninds of R' and B are as

defined in claims 1 to 12, Y stands for acetyl or tert-butoxycarbonyl group — with the
proviso that if B means a group of the formula (1) then R' is different from benzyl group or 7

25 acetyl gorup and Y is different from acetyl group, or with the proviso that if B means a

group of the formula (2) then R' is different from benzyl and Y is different from acetyl

group, or with the proviso that if B means a group of the formula (3) then R! is different

from benzoyl group and Y is different from acetyl group, or if B means a group of formula

(1) then R' is different from 5-cyano-2-pyridin-2-yl-group and Y is different from tert-

30  butoxy-carbonyl group, or B means a group of formula (4), (6) or (7) then R' is different

from benzyl group and Y is different from tert-butoxycarbonyl group - and their isomers

and salts. S



group of the formula (2) then R is different frombenzyl and Y is
.-different fromacetyl group, or with the proviso that if B neans a group
of the formula (3) then R is different from benzoyl grauRp@nderbone
different fromacetyl group, or if B neans a group of fornuF (1) then Rr
is different fromb5-cyan-2-pyridin-2-yl-group and Y is different fromtert
30 but oxy-carbonyl group, or B neans a group of formula (4), (6) or (7)
then 11l is different frombenzyl group and Y is different from
tert-butoxycarbonyl group - and theirngi soners and salts. 29 Septenber 2006
49 25. Use of compounds of the general forrmula (I1) and (V) according to
clains 23 and 24 for the preparation of conpounds of the general formula
(I) defined in clainms | to 18.

25. Use of compounds of the general formula (II) and (V) according to claims 23 and 24

for the preparation of compounds of the general formuta (I) defined in claims 1 to 18.




