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vaY ??);ﬁlsdlidinee,4-dicarboxamide derivatives of the formu
OO R2N-R3N-R4 5X IR7Rg Rg(l) 5wherein X isNorC-R6; Rl is
hydrogen, lower-alkyl, cycloalkyl, cycloalkyl-lower-alkyl, fluoro-lower- alkyl,
hydroxy-lower-alkyl, CN-lower-alkyl, hydroxy substituted fluoro-
lower-alkyl, lower-alkinyl, R10C(0)-, Rlé)OC(O)-, N(Ru Rr2)C(0O)-, to
R100C(O)-lower-alkyl, N(R12,R12)C(O)-lower-alkyl, R20-SO2, R10-SO
lower-alkyl, N(RI{RtPys0h iR 4 [Rit2beRaai
aryl-lower-alkyl, heteroaryl, heteroaryl-lower-alkyl, lower alkoxy-lower
alkyl, lowek iatkexysatbonytaycloalki-tome ratosl o e terogyahidowete
alkyl; IS h e er-alkyl; 15 R3 is aryl, aryl-lower-alky1,
hé%%%% so??;]ﬂe{t%%)lg?%%gxer-alkyl; R4 is hydrogen, lower-alkyl or
hydroxy; R5, R6, R' and Rs indepenEﬁntly from each other are selected
from the group consisting of hydroggn, halogen, lower-alkyl, lower-alkoxy,
fluoro-lower- alkyl, fluoro-lower-allr or CN; WO 2005/092881
PCT/EP2005/002862 -2 Rs is aryl, heterocyclyl, heteroaryl or
heterocyclyl-C(O)-;

rralidine-3,4-dicarboxamide derivatives The invention is co ;EP’
wld! HAREEasc:

R Z IX
RN R
R 1)

wherein
X is N or C-R%;

R is hydrogen, lower-alkyl, cycloalkyl, cycloalkyl-lower-aliyl, fluoro-lower-
alkyl, hydroxy-lower-alkyl, CN-lower-alkyl, hydroxy substituted fluoro-
lower-alkyl, lower-atkinyl, R"°C(0)-, R**OC(0)-, N(RY ,R*)C(0)-,
RPOC(O)-Jower-alkyl, N(R™ ,R*)C(O)-lower-alkyl, R?%-50,, R*-80,-
lower-alkyl, N(R",R")-805, N(RII,R12)~SOg~lower~alkyl, aryl-lower-alkyl,
heteroaryl, heteroaryl-lower-alkyl, lower alkoxy-lower alkyl, lower
alkoxycarbonyl-cycloalkyl-lower alkyl or heterocyclyl-lower alkyl;

R* is hydrogen or lower-atkyl;
R’ is aryl, aryl-lower-aikyl, heteroaryl or heteroaryi-lower-alkyl;
R® is hydrogen, lower-alkyl or hydroxy;

R% RS R’ and R® independently from each other are selected from the group
consisting of hydrogen, halogen, lower-alkyl, lower-alkoxy, fluoro-lower-
alkyl, fluoro-lower-alkyloxy or CN;
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R10 is hydrogen, lower-alkyl, cycloalkyl, cycloalkyl-lower-alkyl,

hydroxy-lower- alkyl, fluoro-lower-alkyl, lower-alkyl-S02-lower-alkyl, aryl,
ﬁﬂ%wg?gﬁﬁ%yl, heteroaryl; heteroaryl-lower-alkyl or heterocycREFTHRIP$3/002862

and R12 independently from each other &re selected from the group

coriglstings efhykagen;delaEalkvlyhydir-toweraky) -;

fluoro-lower-alkyl, cycloalkyl, cycloalkyl-lower-alkyl, aryl, aryl-lower-alkyl,

heteroary r | - L ¢ ith the :
nitrggen ak'%rg%%iq%e% %ﬁ%&%ﬁ e%éjrvég cli I?i%g&%ﬁp%wer
selected fFﬁﬁ% tﬁé“?ﬁ‘ RS GRS ﬁlﬁﬂpéﬁaiﬁweﬁﬂ%i’iﬁﬁ% aryl-lower-alkyl,
morpholinketerpaaiioheptrparyblioykrerl e etidinidr avpilyfls heterocyclic ring
can optionally be substituted with lower-alkyl, halogen or hydroxy; and
pharfaseutic aly-peadpialy & salts:theseak: frurihes e iNeREQRIS consisting
concerned vl A PIgoRSsonihe manufaciure ofydp He ADRYC, oy
compounds, pharthaceutical p eba¥aﬁo’ﬁ’s which coritain suc Ef)mp unds
as well asHrealelorrkalblnpysunbiaicrthepidanetioiiat beteroaryl and
pharmacehitieab prédavadionsyTl be CormpdrHds.gtfarmela () arereivetom to
compoun inhibit t gulation. f rxa. Th C unds _ _
R e R
formation 6P PARIPEARBE RBEF IS thath aNaFSLgreve Ripi Ly
of thrombaticadksdideksysisbhhasamahgsimtbensypacesbt bashvennusd with
thrombosi%VngBl\ngj@gﬁgggH@%?d%%pheral arterial occlusive disease
myoc

(PAOD), unstable angina pectoris, ardial infarction, coronary artery

disease, pulmona bolis troke (cerehral thrombosis) due to atrial
25 f%lrﬂelgﬁ%rﬁ? ?ﬁ%rﬁ%ﬁtﬁ%ﬁe Tn%%r?e?fogs%reeroggis. They have potentially

benefit in the treatment of acute vessel closure associated with

thromboly i iHETabyeARicrESR HESBCERF P f ARRAGHH 1041 e rEaRfacture of
angidyglaisty« BaAndByassgratiiing] pfdhaatronahicys periphanath
artefies, AN i RS, MAINRAANCES Ahuast cﬁ&?&sﬁ;rﬁﬁéﬁg}%ﬁkﬁ%@oﬂerm

hemadialysis patients. F.Xa inhibitors of this invention may 30 form part of
' RSV ATCER anticoagulant with a different mode of

action or with a platelet aggregation inhibitor or with a thrombolytic agent.

-Furthermoreh¢liesweshtiscineshdedlanare iedvorrmpromdsaiisianbibit the

preveiniReesReRs X ah &Rt thesefales s A Mo A AAHUBIOM

ager}:tosalg:tgﬂa,tion. They therefore inhibit the formation of thrombi and can be used for
the treatment and/or prevention of thrombotic disorders, such as amongst others,
arterial and venous thrombosis, deep vein thrombosis, peripheral arterial occlusive
disease (PAOD), unstable angina pectoris, myocardial infarction, coronary artery
disease, pulmonary embolism, stroke (cerebral thrombosis) due to atrial
fibrillation, inflammation and arteriosclerosis, They have potentially benefit in the
treatment of acute vessel closure associated with thrombolytic therapy and
restenosis, e.g. after transluminal coronary angioplasty (PTCA) or bypass grafting
of the coronary or peripheral arteries and in the maintenance of vascular access
patency in long term hemodialysis patients. F.Xa inhibitors of this invention may
form part of a combination therapy with an anticoagulant with a different mode of
action or with a platelet aggregation inhibitor or with a thrombolytic agent.
Furthermore, these compounds have an effect on tumour cells and prevent

metastases. They can therefore also be used as antitumour agents.



Other inhibitors of factor Xa, which are not structurally related to the
compounds of the present invention, had previously been suggested for
the inhibition of the formation of thrombfand for the treatment of related

disease OIMODBIRERY LT HawRYeu eI eris stk aneask for-aqvel fagter

Ka- inhibito. SWhICh exhipit improv armaco ical Rrop erfi
|mprove8nsislectlvft ]’Eowa{rjgé ef:(%agu T Tactor eIeﬁle nggsé[F%sﬁ?vénon

pr@%@@ﬁ@n@@@ﬁ%@ﬁd@&mmm ¢9Wh¢éﬁ refaceor et thiaishees
Theworgotsws ofHikerBresentinuerEDa ﬁé@%@@@i@dﬁk finbibi coamiatiaRvhich
factor. @ ]glncrloaxlrg eﬁ<h|b|ac %hq\éieg armacolo cal rcgtRyertleef com% r%gd&r de
to Gther co pounds a read%/ OWh IR The art. According o firs aspec e
thete2Blgrsvded orpounds of formula (I) N Q ( r--0 R'--N-R3 N-R4 R$
X p'7 Re Rg ({) XisNorC-R; R'is hydrogen, CI-7 alkyl, C3-lo cydoalkyl,
C3-1 cyclGalky:GayathybrftuworpxGtidealid nupei oxmGhTrnalkyf, fGia@h 71) which
alkyl hydioxy subsfituted ose:CLT, allyl 2.2 alkind RIGC(Qpecrediy
Rl C(O N RIL R;LZ C) OOC )-CI-7 alkyl,

%%‘”R 362 éé‘%%?“ﬁ%l?‘ﬁ*ﬁﬁ‘ﬂéﬁ%%
SOQ;*N@RIB& d%m)z_aSﬁQt@hﬁxal kyknanhGh72 Blkady eterany khe art.
heteroaryl-ClI- 7 alkyl Iko Cl.7 alk I-7 alko
cycoally R R ey T CI P AT RS e a7
alkyl; R3 is aryl, aryl CI 7 aIkyI heteroa{yl or heteroaryl-CI-7 alkyl; R is
hydrogen, CI.7 alkyl or hydroxy; 3a R%, R6, R' and Rs independently from
each other are selected from the groug consisting of hydrogen, halogen,

X is N or C-RS;

®! is hydrogen, C;alkyl, Cs.yp cycloalkyl, Cay cycloalkyl-C, - alkyl, finoro-Cy.y
alkyl, bydroxy-C,.7 atiyl, CN~C,.; alkyl, hydroxy substituted fluoro-Cy.;
alkyl, Cy.7 alkinyl, RC(0}-, ROC(O)-, N(RM RH)C(0)-, RPOC(0)-Cy.y
alkyl, N(R™ R™)C(0)-Cy.» alkyl, R¥°-50, RM-804-C; 7 alkeyl, N(RM R™)-
80, N(RM R'™)-80,-C, 7 alkyl, aryi-Cy.y alkyl, heteroaryl, heteroaryl-Cy,
allkyl, C;.; alkoxy-Cy.7 allgyl, C,.» alkoxycarbonyi-Cayp cycloalkyl-Cy.o alkyl or
heterocyclyl-C, . alkyl ;

R? 1s hydrogen or C,.; alky
R’ is aryl, aryi-C;.7 alkyl, heteroaryl or heteroaryl-C,.; alkyl;

R is hydrogen, C;.» alkyl or hydroxy;



R" is hydrogen, C1-7 alkyl, C3-10 cycloa Icyi, C3-10 cycloalk-y"i-Cl_7
all-,T1, hydroxy- C1-7 alkyl, f luoro-C1-7 allk'vl, C1.7 alkyl-SO2-Cakyl,

aryl, aryl-G.7 alkyl, heteroaryl, hetesaaryi-C1_7 alkyl or heterocyclyl; R"

and R12 independently from each other are selected from the group
consisting af hydrggen, C;_, alkyl, hydroxy-C1.7 alkyl fluoro Cl 7 aIkyI
C3-18 eyeidalkil I BrRFBsRRsARyIfo R ARy they A8 ARl the group
heteroaryl angsheteradiytdcdg?n Atkddicer R, anikR 12; E(ﬂeiﬁ%rﬂméhdk@l-v alkyl,
nitrogen at |CM?§¥ a ttached, form a heterocyclic ring

selected fr(?r%gﬁe\@g:oup consé?tlr%\of piperidinyl, plperazmyl morpholinyl,

pyrralidinyl, pyrr. ra ich etero c can optionally
be s stltuggrxﬁtlﬁ%fmﬂa?ﬁ%l%ﬁ%%o V&FBQ&QF é@armaceutlcally
acceptable salts thereof, wherein the term “aryl" means phenyl or

naphthy| grsdTSRPEER Gan Sistiorally Belatisstitated By 0asB-Gub she firoxy-
independerm%sﬁweagf@mmmmp 7%@6581%@19@‘7@&571 allnyIGCT, alkyl,
alkinyl, dio logen;, 3, NH2, N(H, C1-7
alkyl) N(C)J(.lg)t ﬁ%%%refﬁ%% o%éﬁﬂl{y caGBoxy, 6%{:C1 -7 alkoxy,
thii-GadRE] Im&g@aﬂeatﬁylﬁummchmﬁﬂa@swfmtﬁjﬁﬁﬂ KytcagnMnsisting
C1.7 alkyaay, >@J %35&\ 1 ngﬂ % carbonyl-NH

fluoro-C 7a§§ oxy, 7 a ox;i;izégl: & E@Y %%%doaﬂw}
cabbony> ﬁrYé: W%F@b&%&&%ﬁﬁyo@ﬁﬁ&ﬁ@@?mml -Gy

N'rl2- maﬁcﬁ;m@ N;tel taﬁqxbecwiihdﬂeanﬁd\geﬁh%mlky@;ﬁ&hmy%
benzylosghed, ke waneeyRr did Liallod substiuted aming: Sgngrg;fl
and C1.7 alkyl.w 1ch .can q tlf)nally be” suPstltuted with halo en oxy,
NH2, N(HH 5‘)‘1?”1 eﬁ(@i’?’-’aﬁ@ﬁ’z” S (RE O e R vgllmmé%‘&@m
non- aroﬂ&ﬁu@rh@i@@@%@h@g@@y@emmﬁﬁy Yeoubstigrademibers.. wliithalogen

comprisesd hde:g-hetero atoms selected from  nitrogen, oxygen, sulfur,
-SO- and -SOc-, and a heterocyclyl group may have a substitution pattern

aSaﬁ%ﬁ%QﬁQd@u g%fsg%?%%gggﬁa&t(%l% agyl and one or two ring

member carbon at eterocy roup maybe replaced with a
carq16 I group; the term, "heteroaryl" means an aromatic 5 to 6
ered monocyclic ring

the term, “aryl” means phenyi or naphthyl group, which can optionally be
substituted by 1 to 5 substituents independently selected from the group
consisting of Cy.; alkenyl, Cz; alkinyl, dioxo-C,. alkylene, halogen,
hydroxy, CN, CFs, NH,, N(H, C.. 7 alkyl), N(Cy.7 alkyl)s, aminocarbonyl,
carboxy, NO», Cy; alkoxy, thio~C, .5 alkoxy, Cy 5 Mlsdonﬂ,
aminosulfonyl, Cy.7 alkylcarboryl, C; 7 alkylcarbonyioxy, C;.r
alkoxycarbonyl, C,.7 alkyl-carbonyl-NH, fiuoro-C, 7 alkyl, finore-Cy.;
alkoxy, C,.; alkoxy-carbony}-C, ; alkoxy, carboxy-C,.; alkoxy, carbamoyi-
Ci alkoxy, hydroxy-C, 7 alkoxy, NHz-C); alkoxy, N{H, C;_ alkyl}-C,.;
alkoxy, N(C,.; alkyl).- Cir alkoxy, benzyloxy-C; 5 alkoxy, mono- or di-Cp.s
alkyl substituted amino-sulfonyi and C;.; alkyl which can optionally be
substituted with halogen, hydroxy, NH,, N(H, C,.» alieyl) or N(Cy.y alkyl)ss



or 9 to 10 membered bicyclic ring, which can comprise 1, 2, 3 or 4 atoms
selected from nitrogen, oxygen and syjphur, and a heteroaryl group may
have a substitution pattern as described in connection with the term "aryl",

and oneqt {wa rngIRECAboR ﬁ%&&ﬁ&@%{& a&%&&@%ﬁ@s with
replaced W|th a carb n%l 9 p; the term "mono-Ci-; alkyl substitute

amino” TSGR R 2 R RE TR IR MR rom
respectl\n@gogmg.eylg@,am +#3de pantledd fromdabhtatherpe@up ay
alkyl. AceRrOing 1R:-5860 Qﬁeeﬁgagaa&%ea RIQYERL- AR QST INe 5y,

manufacture of com oun s of rmula as defined above, whic

process ?:tbdfﬁﬁﬁsés § rédeth %ToTﬁf)% ata%ﬁf%%&ﬁrwﬁ(v?%u@w be
N-R3 N-Replaghd Rrig: Regfpomitizerepmpound LG-R', or b) reacting a
compound of formula (111) 3c N0 ~0 OH N-RG R3 X Rg (lll) with a

compournige iR, Ridens 6 e aeling cacompautid otéa mieladVd Rohdc ring
or & 1o 10 membered bicyclic ring which can comprise 1, 2, 3 or 4 atorms
selected from nitrogen, oxygen and sulphur, and a heteroarvl group may
have a substitution pattern as described in connection with the term “aryl”,
and ope OF tWo Ting member carbon atoms of & heteroaryl group may be
replaced with a carbonyl group;

the term “mone-Cy.; alkyl substituted amine” and “di-C,, alkyl substitited
amino” means -NHR and -NRR’ respectively, wherein R and R’ independent
from each other are C;. alkyl.

According to a second aspect, there is provided a process for the manufacture of compounds

of formula (I} as defined above, which process comprises

a) reacting a compound of formula (IT)

H
N
C O
B—N—E° FE\F*R‘i
5 |
Rz ]X
R? \\t RE
|
=~ (1

with 2 compound LG-R’, or

) reacting & compound of formula (II)



RZ N-R3 OH (V) with a compound of formula (V) NHR4 RS X "R R9
(V) wherein R', R2, R3, R', R5, R', RS, é@, and X have the significances
given as defined above and LG is agféaving group. According to a third
aspect, there is provided a process for the manufacture of compounds of
formula (I) as defined above, whic cess comprises reacting a
compound of formula (V1) or (VIII)}3d RINR1 Oro RON-R4 R5R7 ~~
~-0 R8 RO I/NR3 R2 R9 (VI) (VI ith a compound of formula (VII) or
(V), respectively: NHR4 R' & , BR (VI) R (V) wherein R',
R2, R3, R4, R5, R, R8, R9, an have the significances given as defined
above, LG is leaving group an is ClN?hﬁkyl, C3_10 cycloalkyl or Ciao
cycloalkyl- C1_7 alkyl. Accordingit@ a fourth aspect, there are provided
compounds as defined above, when manufactured by a process as
defined above. :

with a compound NHR’R® or

c) reacting a compound of formula (TV)

??1
N
o o
R*—N~R’ OH
AIV)
with 2 compound of formula (V)
NHR’
5
R~ IX
R’ \E R
i V)

ot 1 2 3 4 3 7 § 9 : : : !
wherein R', R%, R°, R*,R°,R", R®, R®, and X have the significances given as defined above and LG is a -

leaving group.

According to a third aspect, there is provided a process for the manufacture of compounds of

formula (I) as defined above, which process comprises reaciing a compound of formula (VI) or (VIH)



According to a fifth aspect, there are provided compounds of formula (11),
(M or(lV)3e HR" NN11000 R"N-R3N-4OHN-R R, XR'IX I~ 1
R7/~I"\Ra R7 \ Ra R9 (I11) R9 (HI) 8@~ 3 R-N-R OH (IV) wherein R', R2,
R3, R', Rs, R+R8, R9 and X have the significances given as defined
above. Accdrding to a sixth aspect, there are provided pharmaceutical
compositigns'egmprising a compound as defined above and a
pharmaceuytically acceptable carrier and/or adjuvant. According to a
there are provided compounds=gs defined above for use

substances for

associated. wit oagulat|on factor Xa. 3 rding to a ninth aspect
there is Provided thé\use of compound® e for the
preparation of gs for the fRerapeltjc ang/or prophylactic

treatment Iseases which are associated p@h’the E&tfagulation factor
Xa. According to a femth aspect, there is provided the use of compounds
as deflned above for the aration of medicaments f¢¥lihe therapeutic
WSk pesprBAaest af darmuht GTifhro MBotiesgistidgrs, arterial thrombosis,
venous thrombosis, deep vein thrombosis, periphgrakarterial occlusive
disease, unstable angina pectoris, myocardial |nf rction, coronary artery
disease, pulmonary embolism, stroke dudii 'erllatlon
inflammation, artarjosclerosis, acute vessel clgsure a sociated with

thrombolytic the /apxor restenosis, and/o
n3

(v = V)

wherein Rla Rz, R3, R’i, R, R7, Rg, Rg, and X bave the significances given as defined above, LG is |

leaving group and R is Cy_; alkyl, Cyio cycloalkyl or Cao cyveloalivl- Crpalkyl.

According to a fourth aspect, there are provided compounds as defined above, when

manufactured by a process as defined above.

According to a fifth aspect, there are provided compounds of formula (11), (111} or (IV)



Unless otherwise indicated, the following definitions are set forth to
illustrate and define the meaning and scope of the various terms used to
describe the invention herein. in this,gpecification the term "lower" is used
to mean a group consisting of one to seven, preferably of one to four
carbon atom(s). The term "halogen” refers to fluorine, chlorine, bromine
and iodine, with fluoriffe, chlorine and bromine b@fhg preferred The
term"al"kyl", alone or ip,combination with other grQups, refers to a
branched or straighgfé am monovalent saturat iphatic hydrocarbon
radical. of one to twenty carbon atoms, preferggly ne to sixteen carbon
atoms, more preferably oge to ten carbon atoms. Tewer-alkyl groups as
described belo o are rred alkyl@ ps. Thewerd “lower-alkyl”,

alone or in canfingtiopiwitpothrer groups ref § to argarargi@hed or
straight-chain monovalent glkyl radical of one to seven carbon atoms,

preferably one to folir toms. This ternfs.fu exemplified by

such radicals as methyl ethyl|, n-propyl, isopropyl, [n--butyl, butyl” t-butyl.

.b ydgoxy or ON.
R

Lower- alkyl groups.€ tionally;be substituted
Such substituted | er-aIkYI-grOL’]l'/bs are referféd to a
"hydroxy-lower-alkyl" or "C}kf-lower-almé')'. respectivel? Other polﬁﬁ le
optional substituents are e.g. halogep.;Unsubstituted lower-alkyl' groups
are preferred. The term "fluoro-lower;alkyl" refers to lower-alkyl groups
which are mono- or multiply substitutgd with fluorine. Examples of
flouro-lower-alkyl groups are ni'ti.£,. rD3...1CH g. ~~2 ~, C"\5>
~.,_ 1, CT" 3(C.[io,rb (='3120 and CF* WO 2005/092881
PCT/EP2005/002862 -4 Thedt L refers to a monovalent
carbocyclic radical of 3 to 10 Lcarpon atorns preferably 3 to 6 carbon
atoms, such as cyclopropyl, F&yc’rtbl:ru@i3 @élopentyl or cyclohenyl. The
term "alkoxy" refers to the group R'-O-, wherein R @ an alkyl. The 5term
"lower-alkoxy" refers to the group R'-O-, wherein F@ a lower-alkyl. The
term "thio- alkoxy refers to the group R'-S-, wherein R' is an alkyl. The

wherein R, R" Rg R4 R5 R’ ,R%, R’ and X have the significances given as defined above.

According to a sixth aspect, there are provided pharmaceutical compositions comprising a |
compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant. |

According to a seventh aspect, there are provided compounds as defined above for use as
therapeutic active substances.

According to an eighth aspect, there are provided compounds as defined above for use as

tiaerapelttic active substances for the treatment and/or prophytaxis of diseases which are associated

with the coagulation factor Xa.



term "thio-lower-alkoxy" refers to the group R'-S-, wherein R' is a
lower-alkyl The term "fluoro-lower-alkoxy" refers to the group R"-O-,
wherein R" is fluoro-lower-alkyl. Exaaples of fluoro-lower-alkoxy groups
are e.g. CFH2-0O, 10 CF2H-0O, CF3-0O, CF3CH2-0, CF3(CH2)2-0,
(CF3)2CH-0, and CF2H-CF2-O. The term "alkenyl", alone or in |
comhiRafinm with iiee granhestandstoeamstisight-chpisuoihranghed above for the |
hydrocarbon residue com rlsmg an olefi c bond and.2 to 20, ref rabl =
PreRST OB ATh B TR BT e r%‘Fé?BB‘r;}Czafé} Ph SRS Hfolfia B ﬁ%‘“’ﬁ@l""h“’h ae
assEERLHASaG descdpackbelowalsa.are preferred alkenyl groups. The 15 term
"lower-alkenyl" refers to a straight-chain or branched hydrocarbon residue
rising an ol cbon nd2to7 erably 2 to 4 car t :
suc c$§rg% %gp%gpeﬁs N ’%‘?’é’r’r%mf’fkff?i‘/? e alohe ocrollﬂpggrr}n ihatio 8“\/@&%’6% for the
prepethieergrbmpdicstamdsifortie @H@@utwh&i@nﬁrbpﬁmhbﬁwﬂ’wdﬁmbfmom botic disorders,

aﬂe(?ﬁ?ﬁ%@n%gmpr\!g %gsatﬁ{‘ %Sl?so%glﬂaf)ﬂdlllil OSIS g}tr ;}' apc%ﬁy 12 OCC?US]VS dzsease

carbon atoms. T e term "lower-a ers toa terfain'd
unstpégotseth m;mmamwéﬁﬁuém@mpmsmgi@ tatrmnjfedbem amﬁr&tmkmbohsm, stroke

due PIETSIARNR 10, 4 SR BOR.AMS, SUSH.2 NA888, 2 pa%eéyy{(em\gv ralkiny]

groups can be substituted, e.g. by ydroxy. Theterm aﬁ<y ene gfeﬁfsss?mated with

thmal1?;!iﬁﬁ@ﬁh@fﬁ&imwﬁﬁaﬁ@h@wiﬂwai@musaturated 25 aliphatic hydrocarbon
group of 1 to 20 carbon atoms, preferably 1 to 16 carbon atoms, more
preferably Gpniesd Otoariyine atdimsed. dverfalkyleng dpbuipasdeseribed o
belOm@%tanﬁlar@é%ﬂ%a%%ﬂﬁ&@ap&o@%%% %{%ene refers
Iphatic

to a stral%ht chain or branched divalent saturated al rocarbon Gebcribe
grouﬁaoﬁ B0 np?éf?rvably 1 to 6 or 3 to 6 carbon atoms. Straight chain
alkylene or lower-alkylene 30 groups are preferred. The term "aryl"

relates to tHa SRERPFERRRARAGE FB0p, Jorataidbystisophenyk group, consising of
whickhgam aptienaliybesrnstittad it s drefsrably 1 to 3, WO
2005/092881 PCT/EP2005/002862 5 substituents independently selected

from the gro@pqg%lsggg)%@vygﬁ@l{@% kmgl
dIOXO lower- alk}élene (forrr? inge.g.a benz’(o)lé%X #ng!r]oup 8 ogenmCi lodine, with

hydroXk3PeN, e A F@(ﬁfxf‘ver alky)2,

aminocarbonyl, carboxy NO2, lower-alkoxy, thio-lower-alkoxy,

|ower-a|ky|sm¢1§¢;@mm§wﬁéﬁy¢, & ipwesrmatkyloaeborigh other groups, refers 1o 2

lowersaiadrageanytaistdowak alkayysRIRO M OWE LRI - hydrocarbon radical of
one {0 twenty carbon aioms, preierably one to steteen carbon atoms, more
preferably one to ten carbon atoms. Lower-alicyl groups as described below also are
preferred alkyl groups.

The term “lower-aliyl”, alone or in combmation with other groups, refers
to a branched or straight-chain monovalent alkyl radical of ons to seven carbon
atomns, preferably one to four carbon atoms, This term 15 further exernplified bv
such radicals as methvi, etoyl, -propyl, isorropyl, n-butyl, i-butyl, +-burvl Lower-
alkyl groups can optionally be substituted, e.g. by hvdroxy or CN. Such subsﬁmted
jower-alkyl-groups are referred 1o as "nydroxy-lowsr- alicy!” o7 "CIN-lower-alic!™
respacively. Om DOSSIDI" cptional substtuents are 2.8 balogen. Unsubsttuted
lower-alikyl groups are preferred.

The term “fBuoro-lowsz-alkyl”™ refers to lower-alkyl groups which are mono-
multply substmrted with norine, Examples of fuoro-lower-aliyl eroups are

Fanhina ‘1—

N I"‘ CPEH arh Cﬁ CH,, Cm (C'_J.‘J 33 (u.._x.. SJ:;g,,:j_ gﬂd C__

o=
[

WQ

i -—-\_'h«
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20

25
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carbonyl-NH, fluoro-lower-alkyl, fluoro-lower-al% oxy,

lower-alkoxy-carbonyl- lower-alkoxy, carboxy-lower-alkoxy,
V8485 bwer-alkoxy, hydroxy-lower- alkoxy, NH2-lower-alREHERG /002862
lower-alkyl)-lower-alkoxy, N(lower- alky1)‘§-lower alkoxy,

benzyloxsﬁhewemdﬁgf&yalmhfhfers dirlowen atkit:subshitised armiBealls 3 1 10

S“d%%a%gﬁéévﬁ m?é%‘*g R st Al SreIBiab Saneg

froﬁ@ﬁ@"@r’@h QY oflower-alkenyl, lower-alkinyl,
dioxo-lower-alkylene (forming e .g. a benzodioxyl group), halogen,
hydroxy, O teFS; a2y Ngfriowehaliophyp NRidWwerhetiof) R is an alkyl. The
amingcarbavhiicarhoxreNQ2ZHOWelkaxy. thig-lower-alkaxydowes 15
alkylsufonyl, aminosulfonyl lower- alkylcarbonyl lower- alkylcarbonyloxy,

lower- alk?%é/ %%rb@ ”r(gi}er %;f[}l\‘;\l}é OV[,%\QIIQ ¢ an alkyl. The

fluoro-lower-alkoxy, ower oxy ca ony oxy,

cantsERy - SRR O Bar 5afTS PRI Ak by hv%%? Bwier gqulkﬂ
NH2-lower- alkoxy, N(H, lower-alkyl) -lower- alkoxy,

N (lower-alkyd y2rfowBnaikdrychetlzytoxydonsce dlkcspand, diveralizgin R is
Whigh,canAR-0pt @%ﬁﬁ@@ﬁﬂ%@w&h@w@rmﬁv%e NHZr D,

|OW§F§R§X@H&T§% G RE e R S .

"heterocyclyl" as used herein denotes non-aromatic monocycllc

heterocycigg with, 4 9 &, ﬂgamﬁ@m%cwﬁtﬁhﬁmﬁ RHgecth& @E&B@t%ds fora

atoms 25 selected from nlt gen and sulfur. A hetero

_SCeigheRan pLiaran OB toreh F&?&Fés%?&u 3 d5na 2
OXG@WW,@“MHW&ZQBMOHWW@ pyffeiffmj{jr Bm:lcl@zmtﬁmyb,toms

mﬁazolmgg%eeﬁ{a olldlna}gagycgggg @ngg; e%d? %%ﬁ?%{jﬁi tP(ilr;I;/ e

3-0X0-mor OXO |pera2|n OXO OX

pipégazi n@wnﬁ@ﬂbn@ﬁnypfg’yrmptg@@@w@g @We& hycirocarbon residue
4,59y aRzaMnd Srckiavaia-thiazohk:Brafprrad Neleroeyelesk8ch as e.g.

morpholinyl, 3-oxo-morpholinyl, 2-oxo-piperazinyl and 2-oxo- piperidinyl. A
hetér8EYERAYgroup may have a substitution pattern as described earlier in
connection with the term "aryl". One or two ring member carbon atoms of

a hetefocwhgfa&w f&]ﬁﬁbﬁ”f%‘éﬁ‘& Mt A AR LD Yhe3 Eﬁpst@fzmds fora

"heteroa efers oan ma |c§t%6 rpe ggr%d monoc QX ng anéu
to 1578 B: B bicy rlngyw HEH R ¢ m Fise 1b 2 3255 refera ly P

1, 20238 atcfmsbé*electedﬁ@ﬁrrbnm@@as &‘m@mﬂ@mrsﬂieﬁw" BdenH E@sﬂ
furybRygicybn\ iy 2R 89288 R b 20881038 ¢rising a tripple bond and 2 to

7, preferably 2 to 4 carbon atoms, such as e.g. 2-propinyl. Lower-alkinyl groups can
be substituted, e.g. by hydroxy. '

The term "alkylene” refers to a straight chain or branched divalent saturated
aliphatic hydrocarbon group of 1 to 20 carbon atoms, preferably 1 to 16 carbon
atomns, more preferably up to 10 carbon atoms. Lower-alkylene groups as described
below also are preferred alkylene groups, The term "lower-alkylene" refers to a
straight chain or branched divalent saturated aliphatic hydrocarbon group of 1 to 7,
preferabiy 1to 6 or 3 to 6 carbon atorms. Straight chain alkylene or lower-alkylene

groups are preferred.

The term “aryl” relates to the phenyl or naphthyl group, preferadly the
phenyl group, which can optionally be substituted by 1 to 5, preferably 1 to 3,



-6 pyridazinyl, oxo-pyridazinyl, pyrimidinyl, 2-oxo-pyridinyl,
wLRQspdmidinyl pyrazinyl, thienyl, isoxazolyl, oxazolyl, oxag@ﬂ%yi 05002862
imidazolyl, pyrrolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, isothiaz P

1,2,3-thiadiazolyl, benzoimidazolyl, indolyl, indazolyl, Preferred heteroaryl
GRS IR RéserrdeningEloci By thaiBTRYID GYREIRNIZ AR IONEORIKEATS
hsmoamﬂlgmu@xmwﬁmlsﬂ@@fgwgﬂ paitetneasodeseribesiearligtogen,
Gan ectl I re t are halo
Iowcgr -a ﬁQI)OWé 0X a(—)frlyﬁlv ?1%% gl%&% lﬂEéllnf ar Car 6%%%%5 of

@%%ﬁ?ﬂ%?}%’et}’éﬁ ré%‘@armﬂﬁa%é%%ﬁmﬂaﬂ%fﬁnib FREESHECNTL
5 mwdm%ﬁwismmmﬁmrm@ divenvdkatyhrbubgtitisteet -alkyl-
aéE}BanfF&?é“ﬁu!}}H HR,aef :E?@ FesReEivEY; r%@vg: %ﬂga%~ carbonyl-

indepéendent from each othey are lower aIkyI re d ra for the

A GFOPLRG isCAFRGRARA <Lty KL epEimEdny
eadkm.mméﬂﬁ’mﬁmamﬂ,cdw H&R@n@tﬁhﬂbﬁd@@d&dﬁnﬁﬂ@m—alkyl)z-lower-

e S e
un S muia
10 ﬁwf GRAIGHE n@s@m&ﬁ%w&% e SRy Sﬁ%naé(?) TOXY,
siiphuiHadidystaphliroud doid or @hﬂép@n&@éﬁ’ solentied ﬁﬂgaﬁi@ groids,
S%Bs %@’1@&@@@1&&%%&9 mggaeaﬁﬁwgbweica@%x@q@aﬁn@ﬁ@ezoa

ctic a ifluor tic a I‘IC alelc acid, tartaric
a ﬂlz%%egi%r%c?ﬁagfs safé'cyl};éf Ao ‘terrﬁ a}\]L%Iél’r?\licélﬁ)t‘l'\c%fll ﬁ(% e
@w@amsammfmomewﬁb@mmﬁwﬁdﬁwﬁ@ﬁﬁwlmﬁ iEh
15 @@Qﬁoﬁ?@%ﬁmﬂﬁﬁmméﬂﬁﬁ@[&ﬁﬁﬁﬁﬁ Ewih MadesHoxsinpieh ok: -
S%ﬁb salts arefalkallne arth-alkalin ammoniumssajts, such as e.dx
“RIC hon Qﬁlmé]l%ﬂammory Umsalt. The term 2 armaceutlca =k
aé@@pt&&k@}@aﬁ@baréé Tewersatk o sty A iR SafkaRoYl- lower.

Hyﬂb@mjel@ﬁ%ﬂ?ﬁﬂf Win-dekait-iiepreSEM, lnventidhyleladesrtalkoxy,
Oﬂ%%egg&y %%‘é%—ai@oﬂ%@ggﬁ&%%%f 811&55’ a0 %Q&%Sa%l WafH can
20 optionally be substituted with halogen, hydroxy, NH,, N(H, lower-alkyi) or
N(lower-alkyl);. Preferred substituents are halogen, lower-alkoxy, ﬂuoro-lower~

alkoxy, thio-lower-alkoxy, and amino.

The term “heterocyciyl” as used herein denotes non-aromatic monocyclic
heterocycles with 4 or 6 ring members, which comprise 1, 2 or 3 hetero atoms

25 selected from nitrogen, oxygen and sulfur. A hetero atom can be —50- or ~80;-.
Examples of suitable heterocycles are pyrrolidinyl, oxopyrrolidinyl, isoxazolidinyl,
isoxazolinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl,
piperidinyl, 2-oxo-piperidinyl, 3-oxo-morpholinyl, 2-oxo-piperazinyl, 2-ox0-
oxazolidinyl, 2-oxo-azetidinyl, piperazinyl, morpholinyl, pyranyl,

30 tetrahydropyranyl, 4,5-dihydro-oxazolyl, 4,5-dihydro-thiazolyl. Preferred
heterocycles are, morpholinyl, 3-oxo-morpholinyl, 2-oxo-piperazinyl and 2-oxo-
piperidinyl. A heterocyclyl group may have a substitution pattern as described
earlier in connection with the term "aryl". One or two ring member carbon atomns

of a heterocydyl group may be replaced with a carbonyl group.

35 The term “heteroaryl” refers to an aromatic 5 to § membered monocyclic
ring or 9 to 10 membered bicyclic ring which can comprise 1, 2, 3 or 4, preferably 1,

2 or 3 atoms selected from nitrogen, oxygen and/or sulphur, such as furyl, pyridyl,
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0-0R2N-R3N-R4 R5X R7RRg () XisNorC-R6 R1 is hydrogen,

_ Ij;?/ cycIoaIkyI cycloalkyl-lower-alkyl, fluoro-lower- alk
“LS%%@ éwer -alkyl, CN-lower-allcyl, hydroxy substituted ﬂuo'%CEIEPZOG:ﬁ(}OZSGz

lower-alkyl, lower-alkinyl, R10C(O)-, R'0OC(0)-, N(R",R'2)C(O)-,
Rm@@e@gylommmm RIS ROWeralkyl RSO RIGSGEnY!
Al DR TR SB2 dBLQ%JJl 12%3Q2s10Wversaliody ?%’H%% ﬁﬁ‘éﬂolyi

oerzalio
R heter%é%'ﬂ%éﬁxé “‘ef?ﬁerévﬁg% B

hy@dydénzadm@k-amﬁrmhstmﬂrﬁ}ﬁzmem Rybmavﬁmhmyﬂ,o}—oxo-

h girewerrallenl, R isdvigrogentdemer akcon by HE0% nREuRn
t% R asr(;id epan eer;tr fr%rr(l: éeach other %etlﬁele(:ted pe group
conaist ing o LDh rogen, m}ower a OWer- alkor§<y Goro-lower-

1531&%% ﬁmﬁw@l@hiwma&ym@t%c@m OREYEYGERFI or

hetesatyelybHGER)-idrk i bydtegrnyll@unearakes, yelgabed with 2 carbonyl
v%f IkyI -lower-alkyl, hydroxy-lower- alkyl, fluoro- Iower alkyl,
g)lkyl S02-lower-alkyl, aryl, aryl-lower-alkyl, heteroaryl

hetero lower-alkyl or heter lyl: 20 and Fg,l idepende yfrom
each ot B B AT Ay a%@ df§§8ﬁ’ﬁ
lowebstikyledyuroxy-tofzetealkyi R ando-Tonk rsafltzzytbmzl odikydin R anci R

cysioridewsr kRN a7 wREatitgh, heteroaryl and
heteroaryl-lower- aIkyI or R11 and R12, together with the nitrogen atom to

WO 200?4‘0? 2re r& af%Pfrr 8105%91%%3& hﬁph(psey glg hedglt%% ve

heterocyc ic Ting_selecte rou S|st|ngo piperidinyl,

PIFEFAZIARA, Sﬁfﬁfﬁmrﬁﬂew}%ﬁ@hﬁy FfFryI or azetidinyl, which
heterocyclic ring can optionally be substituted with lower-alkyl, halogen or
hydroxy; Compounds of formuia (I} can form pharmaceutically acceptable acid

addition salts. Examples of such pharmaceutically acceptable salts are salts of
compounds of formula (I) with physiologically compatibie mineral acids, such as
hydrochloric acid, sulphuric acid, sulphurous acid or phosphoric acid; or with
organic acids, such as methanesulphomnic acid, p-toluenesulphonic acid, acetic acid,
lactic acid, trifluoroacetic acid, citric acid, fumaric acid, maleic acid, tartaric acid,
succinic acid or salicylic acid. The term "pharmaceutically acceptable salts” refers to
such salts. Compounds of formula (I) in which a COOH group is present can
further form salts with bases. Examples of such salts are alkaline, earth-alkaline and
ammonium salts such as e.g. Na-, K-, Ca- and Trimethylammoniumsalt. The term
"pharmaceutically acceptable salts" also refers to such salts. Acid addition salts as
described above are preferred.

In detail, the present invention relates to compounds of formula (I)
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5 and pharmaceutically acceptable salts thereof. Preferably R'is
hydrogen, lower alkyl, cycloalkyl, cycloalkyl-lower alkyl, fluoro- lower alkyl,
‘%@8?8%99 er alkyl, CN-lower alkyl, hydroxy substituted fluorof SWEP005/002862
alkyl, lower alkinyl, R10C(O)-, RlOOCj(Cg)f, N(R",R'2)C(O)-, 10
R100C(O)-lower alkyl, N(R" R'2)C(8)-lower alkyl, R1D-SO2,
R'6-SO2-lower alkyl, N(RI',RlZ)-SO‘%, N(R",R12)-SO2-lower alkyl,
aryl-lower alkyl, heteroaryl or hetefoaryl-lower alkyl; R1 is hydrogen,
lower alkyl, cycloalkyl, cycloalkyl-lpwer/alkyl, hydroxy- lower alkyl,
fluoro-lower alkyl, lower alkyl-SO2-lowet alkyl, aryl, aryl-lower 15 alkyl,
heteroaryl or heteroaryl-low yl. Com ds of formula (1) are
individually preferred and pf iedllyacegptable salts thereof are
individually preferred, with the compounds of formula (l) being particularly
preferred. The compounds of for ve at least two asymmetric C
atoms and 20 can therefore exist as an enantiomeric mixture,
diastereomeric mixture or as optig ounds. Preferred are
compounds which are 3R,4R-pyrrolidine- 3,4-dicarboxylic add derivatives.
One preferred embodiment of the preserﬂginventior(li)herefore relates to
compounds of formula (I) as defined above, characterised by formula (1a)
W%2005{9&%@%%T/EP2005/002862 -9-R~1 NF R? N-R3 N-R4 RS8
X R'\IR8 Rg (la) wherein R', R2, R3, R4, R5, R, Rs, R9 and X.. are as

o e S RIITIER I gerebal s et RS
alkyl, hydroxy-lower-alkyl, CN-lower-alkyl, hydroxy substituted fluoro-
lower-alkyl, lower-alkinyl, R**C(0)-, RP0C(0)-, N(RY RH)C(0)-,
R¥0OC(0)-lower-alkyl, N(R",R*¥*)C(O)-lower-alkyl, R'*-S0,, R'*-50,-
lower-alkyl, N(R',R?)-80,, N(R" ,R")-50;-lower-alkyl, aryl-lower-alkyl,
heteroaryl, hetercaryl-lower-alkyl, lower alkoxy-lower alkyl, lower
alkoxycarbonyl-cycloalkyl-lower alkyl or heterocyclyl-lower alkyl;

R is hydrogen or lower-atkyl;
R is aryl, aryl-lower-alkyl, heteroaryt or heteroaryl-lower-alkyl;
R* is hydrogen, lower-alkyl or hydroxy;

R®, R®, R’ and R® independently from each other are selected from the group
consisting of hydrogen, halogen, lower-alkyl, lower-alkoxy, fluoro-lower-
alkyl, fluoro-lower-alkyloxy or CN;

R’ is arvl, heterocyelyl, heteroary! or heterocyclyl-C(O)~

R®  is hydrogen, lower-alkyl, cycloalkyl, cycloalkyl-lower-alkyl, hydroxy-lower-
alkyl, fluoro-lower-alkyl, lower-alkyl-SOs-lower-alkyl, aryl, aryl-lower-alkyl,
heteroaryl, heteroaryl-lower-alkyl or heterocyclyl;

R and R** independently from each other are selected from the group consisting
of hydrogen, lower-alkyl, hydroxy-lower-alkyl, fluoro-lower-alkyl,
cycloatkyl, cycloalkyl-lower-atkyl, arvi, aryl-lower-alkyl, heteroaryl and
heteroaryl-lower-alkyl; or R'! and R'?, together with the nitrogen atom to
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5 lower-alkyl, fluoro-lower-alkyl, hydroxy-lower-alkyl, CN-lower-alkyl,

HC(O)-, lower-alkyl-C(O)-, lower-alkoxy-C(O)-,

WQREPUARSBEFIC(0)-lower-alkyl, NHz-C(O)-lower-alkyl, PCT/EP2005/002862
lower-alkyl-NH-C(O)-lower-alkyl, NH2-S08 -lower-alkyl- SO2,

quoro-Iow%ﬂK)th@}Q& NOower-alkyh) %’ﬁ&%@&%‘ggﬁg @8@%@5;031 the group
Compounds as defined. abo%%, herein R’ |§ Iowegaiél%yl fluoro-,lo,wer-aﬁgyl

lower 10 alRYESDS, HISPS-How \ggﬁ%ﬁr N{OWER \1/1)@3%@12@1”1’ pyrrolinyl
lower-alkoXy2e(0disi. WD hewre mdie pngfetreetivith inbse donipouhdih

as definedl@gb@vguqﬂhmﬁjgeﬁ'dghgggtgglyoro-ethyl, ethanesulfonyl,
methanesulfonyl, propylsulfonyl, isopropylsulfonyl,

224 Buareelyisuiiond. sanapd, NGL)2 SO2. ethoxy- carbony, or
formyl, being particularly preferred. 15 In another preferred embodiment of
the preser‘ﬁlig%%ptfon, R2 is hydrogen. Furthermore, compounds as

defined above; w érein R3 is phenyl optionally substituted with Ito 3
substituents selected from the group consisting of halogen, NHz,
lower-alkBxy and fBEIEoERRelHIR03R ércﬁé%]%érfiﬂﬂl‘é%ﬁﬁhwf allgyl, fluoro-
substitutddwattilityhl boéroxpr] R8dsafiyyid Tyt Riptianiityl, Sullstiytacbwithted fluoro-

Substiudvetililns IO :
compoun e et Aoy o 800
e R Dot b ST EET 405 e o Gpglower

or 5-chloralipgyiS(i-2 31" Hb@LRY Rréfes@s embadivieatdi thepikgehtteroaryl
invention R4 d&-Avdrpasre: ARpther preferred embodiment of the present
invention relates to compounds of 25 formula (1) as defined above,

herein X js C-R6 and R6 is as defined above, Pref is C-
heren X5 C RS AR N b i SR
PCT/EP20887g088B2 lusposkqusdirbote gioln Colerstniiok aydreghower

and halogedikytre-poefer ablye¥isatrIR6wRGIBNalogen, R5, R7 and BY
are hydrogen. Most preferably, X is C-R6, R6 is fluorine, R5, R7 and R8

are hydrogeenggb%ﬂam@efhﬁﬁa ally BIARGAGSHCHTRANAYS AL cart
() as des%%lee 5 above, wher ir?,%g is aryl 1h%tlgocé}d | or hete&fgryl. Sy
ThoRE RE HRal Tt 11%4‘\‘51@?85?%’ BiEtRe P RPgRatEs i formula
hetellodrsingrpanifut=RY psebrmegelected from the group consisting of furyl,
pyridyl, pyridazinyl, oxo-pyridazinyl, pyrimidinyl, 2- oxo-pyridinyl,
2-oxo-pyrirminéudraycaziay bittienyld {0xazedyd: Rxazoky aopsadiaelyt atoms and
imidazolyl. Ryrrolvl; pyrazonyly iazelyl tetrazovi thiazolvl, . i iure or as
optically pure compounds. Preferred are compounds which are 3R, 4R-pyrrolidine-
3,4~dicarboxylic acid derivatives. One preferred embodiment of the present
invention therefore relates to compounds of formula (1) as defined above,

characterised by formuta (Ia)
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10 isothiazolyl, 1,2,3-thiadiazolyl, benzoimidazolyl, indolyl and indazolyl.
WO /%M ﬁyl’ldln 1-yl is particularly preferred. In particular, preferred
comp-bungs are the compounds of formula (I) described in thé)g;él?ﬁal%owm
as individual compounds as well as1pharmaceut|cally acceptable salts
thereof. 15 Preferred compounds Eﬁ formula (I) are those selected from

- the group consisting of N

(3R,4R)-1-(2,2,2-Trifluoro-ethyl)«pyrrojidine-3,4-dicarboxylic acid
3-[(4-chloro- phenyl)-amide]
4-{[2-fluoro-4-(2-oxo0-2H-pyxidin -yI)-ﬁhPe,nyg-amide},
(3R,4R)-1-(2,2-Difluoro-ethyl)-pyrrolidine-3;4-dicarboxylic acid 3-[(4-chloro
20 phenyl)-amide] 4-{[2-fl@sre-K~2ROxa@Hyridin-1-yl)-phenyl]-amide},
(3R,4R)-I-Sulfamoyl-pyrrolidine-3;4-dicarboxylic acid 3- [
(4-chloro-phenyl)- amide] 4-{ [Z}ﬂ 2z0X0-2H-pyridin-1-yl)-phenyl]
-amide}, (3R,4R)-1-Sulfamoyl-pyrrdlidine{8,4-dicarboxylic acid
3-[(4-chloro-phenyl)- amide] 4-f7. X RE
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}, 25
(3R,4R)-I-Ethanesulfonyl-pyrrolidine-3, & dicarboxy{i@pacid
3-[(4-chloro-phenyl)- amide] 4-{

[2o Qe R 2ROXR> 20t YT IHINEE, W -plemyilr-amidedined above,

(3R -1- Meth ulfon rrQ |d|Be -3,4- dlcarboxyllc acid 3-[(4-chloro-
pher‘? el ﬁuo%}- -ff%xo pyrldln 1-yl)-phenyl]-amide],

(3R,4R)-I- Methanesulfonyl pyrrolidine-3,4- dlcarboxyllc acid 3;[(4-chloro 30

phenyl)-AiteIeA EPRABRGS LY BRI LD RS RERY R ath Riedrogen,

(3B;4B)sﬂit$brﬂmnwl-hww4Kﬂmbiﬁf@ffdma}dv&mﬁ@bdﬂ-ﬂ(mmeﬂq‘bhm%
del k2l O-Pcnﬁ?e 8590%7'(9@6'9 Qéw\ép ARSIV 96 rer-a

(3R 4R I Methane Ifonyl- p d|n |carbo ylic acid ioro-
Yo eeb s M érl.\ﬁpiﬁwa&}am
358(33%}d—M@M&@H@@W@WGM&@BthWMde(O)
3-[€5aeh 'Qﬁ‘ﬁdpﬂ'gg?ﬁgealab%%q@ﬂxerem R is lower-alkyl, fluoro-lower-alkyl, lower-
é@%@ gg ge%aﬁ%j dé?) %rx}\%?yal]cywldgéj chve%ggiéox%gé?&) or
(3RIGR) 1L Metinyloapbefimoyimathyhese aslidipenads dickaiusd ibasidwdeein R is
(4'2:@1?11@118?@@ laﬁﬂg%lesulgon ?I. methanesulfonyld propvisulfon i
fluor idin- amide

A ST s R e 0 ST

ph@ﬁ%@aﬂam&yﬂnﬁ&@wtﬁlﬁéri Wﬁf@’é@i@ methyl ester,

In another preferred embodiment of the present invention, R” is hydrogen.
Purthermore, compounds as defined above, wherein R is phenyl optionally
substituted with 1 to 3 substituents selected from the group consisting of halogen,
NH;, lower-alkoxy and fiuoro-lower-alkoxy, or R’ is benzyl optionally substituted
with halogen, or R is pyridinyl optionally substituted with halogen, or R’ is indolyl,
are preferred. Particularly preferred are those compounds, wherein R? is phenyl
substituted with halogen or R? is pyridinyl substituted with halogen. Most
preferably, R’ is 4-chloro-phenyl or 5-chloro-pyridin-2-yl.

In a further preferred embodiment of the present mvention, R* is hydrogen.
Another preferred embodiment of the present invention relates to compounds of
formula (I) as defined above, wherein X is C-R® and R is as defined above. |
Preferably, X is C-R®and R°,R%, R7 and R® independently fom each other are
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5 (3R,4R)-1-(2-Hydroxy-ethyl)-pyrrolidine-3,4-dicarboxylic acid

wa1(4s80iRE9- phenyl)-amide] 4-{ PCT/EP20G5/002862

[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}, trans-

3RS 4RS [-Methanesulfonyl-pyrrolidine-3,4- d| oxylic acid 3-[(4-
( ) | B8 corsrzltg/ﬁr?cy GP égoven an a?ogfyn More pre erably Xis

AJiR- le%mhﬁl(%md% Byl -drey Hysaegep]- Mnid ek eferably, X is C-RS, RS is
(FRAR) ]RMRW@I;%&M@Nme -3,4-dicarboxylic acid 3-[ (4-chloro
10 phenyl) amlde]

A-{[2-flugro-4-(3-methoxy- 2H-pyridin-1-yD-phepyll- a
(3R 4R)%£,&ce§ﬁn rPlyrroels flalcar 8§§Flcpac AR RYE AP s described

3 zw@hmgt@ﬁeﬁ’qyg@m,d@]tqmgdﬂ or heteroaryl. Those compounds, wherein R®
[4s(BeraetheXy-e- pxerattt-N Y difetrybiihenyirdmideh for R’ is one selected from

; @ség]ﬁgpfﬁ%ﬁg@mspﬁﬁwma EB TR
[ﬁﬁamﬁn@(g 3T qﬂ,gyﬁ@ﬁw] Tgﬁq%}iswglyl oxazolyl,

(IReGHRGN ] Haatbashybydmredhyl-pyreotiine-3 bl catbamott; atddyl, (4-

CQ&SE&' %ﬁyp’?@@xﬂdlazol 1 benzmrmdaml i, indolyl and indazolyl. 2-ox0-2H-
4-{[2-fluoré-4-(2-oxo-2H pylyd )-phenyl]-amide},

trAREERS AR PRSI PHt H =propyl)- pyrrolldlne -3,4-dicarboxylic acid
3- [(4-chloro-phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]
20 amidéh, ¥3r ARy PESAmy sYRoREIRGs 314- Hheasoryieacid formula (1

3- a@s&m@m}m@w&m ek il oo (Araxe 2 M-lysidiRatryh-phray]
amlde{1 %ARenl M@thanesulfonyl pyrrolidine-3,4-dicarboxylic acid
or0-

3 aﬁie% HUGTS- phenyl) amide] 4-{
[2-fluorg-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}, 25

(3R ARFAEITERHAAEEBRBRS - By FrBERIRe L3, A B ™ the group

3- E@hﬂhtlmg)ef fluoro-phenyl)- amlde]
4- %aﬁ rQ:- @?’?‘hoﬁrlibpé(h gﬁﬁ b B H@ﬂi@lﬁ@%‘ﬁl@irbgﬁl& acid 3-[{4-chloro-
uo
PR kU TR s e ok
(3 @KRWH\»’(&E&E@@MW}W Med@-Hibakioaspdityheatig- P(C{{ﬂt@&om
&ﬁﬂﬁ@]"&gf%@@ﬂcﬁé{» ZI) oxg ZH—pyndm 1-y1)-phenyl]-amide],
or o- phen
gﬁé@ﬂ-ﬁe@? R RE AR g RS s ggploropben)-
[24mak©}4 @M&mmﬁép@wam ARy sphERyIenkienyl] -amidel,
4 R"ﬂﬂqLﬁﬂf’éfﬁ% olidine-3,4~dicarboxylic acid 3-{(4~chioro~phenyl)-

2 e 2& %M%%n%%ﬁ Dy }POY 'd'”egmﬁl d'ﬁal’%oﬂlﬁ acid 3 [

Ioro

[2- ?%@M@%ﬁqﬁeﬁw %a@ﬁe?»ﬁ]awa@msmd 3-[(4~chloro-phenyl)-
(SR:ARN s Nethanasulidnyb-pyTaligineds A-ditaphexylic asides;{
[2- {gt? }ﬁl(?Mg aneBﬁ%n%inﬁaH&lB{}xeny Il-amic rgh}:yhc acid 3-[{4-chioro-

4-[(4-methoxy-
SRRV AR A iORgr By Sy B Ebro-
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-

phenyl)-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-v1}-phenyl}-amide},
{3R.4R)-1-Isopropyl-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-phenyl)-
amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-phenyl]-amide},

(3R, 4R }-1-Methanesuifonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chioro-
pyridin-2-yl}-amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-y1)-phenyli-amide},
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-
pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl}-phenyl}-amide},
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phenyl)-amide] 4-[(3-fluoro-4-morpholin-4-yl-phenyl)-amidel, WO

0 092881 PCT/EP2005/002862 -12
é 48§17 b thanesulfonyl- -pyrrolidine- 3 4 -dicarboxylic acid 3- PCT/EP2005/002862
(4-chloro-phenyl)- arnide]

4- {{mmywmm&ﬂwlppmﬁ&ﬂham@eﬂcarbomc acid 3-[(4-chloro-
(RARM! %Wf@%{gygr@ idine-R-disarhopylic A gy%_[gmcge?ro -4-

eny -amid

[2- ﬁu%r MCirWéhénL%‘rﬂmgp 4-(2-0x0-2H-pyridin-1-v})-

(BI%Mﬁ)AiaMeﬂmﬁﬁa@rﬁﬂﬂermﬂbm@éadmaﬁbmkylmmgd 3-[(4-chloro-
hegy elt “élﬁ%@y {h 1}-pyrrolidine-3,4- dlcarboxyhc acid 3-[({4-chloro-

ro 4 -(2- 2 r|d|n I y phe amij
(3@ ﬁgﬁ‘éﬁ&fﬁm Fedies: %Qap gﬂa&xyﬂ% DRsal(amide},
[2- ﬁtﬂm&aéﬂp@4ﬁs(b42}vi¢0§lﬂlul¢ﬂulfwml}lmgd idimied)i-dicarboxylic acid 3-[(4-

4 [GHrsindazebb-yhsamidedi>- fluoro-4-(2-oxo-2H-pyri ?Jm 1-y dDB henvll 1-amide},
nesu pyrro L cac oro
Rﬁﬁ%@bqﬁ 951 ?ﬂ%z}rgv e %ﬁ’“‘fﬁ SR o S,
(3@h¢n)yh) mﬂﬁ%&@fﬂny%éhmﬁwﬁ%@awmq 3-fl4-chéwid:-
phqgﬁdai-@}mlde] 4-{[3- quoro 4-(2- methyl -imidazol-I-yl)-phenyl]- amlde}

I chl I :
4 [( %lof)é{gplm%]l[eﬁ)}% g)&y é:cr:]aaﬁco 3’# ack r r?ﬁ% cﬁpc%g«a enyl)-amide] 4-
(3R] ﬁiﬂﬂé@ﬁn%%w p lnéDS &’Hrl%@;éﬁﬁéaamd
3- {[ﬂ'aﬂidqmif}'4gsplﬁlﬁ?@ﬁféﬁ@}wwm&}#@ @rﬂid@}boxyhc acid 3- [(4 chloro-

4 [( Iy p

(3RsHAR)d- Mﬁﬂf;&h@&ﬂﬁ@h&l{@ﬁﬂﬂbﬁlw& &%ﬂlﬁaquwﬂﬁ]ﬁddyl) phenyl amlde}
3- 1@3H9?§@(§4@S%q %(% g%ﬁﬁﬂgf@ ér}‘%yﬂhgwlﬂﬁmﬁgq} 4-dicarboxylic acid 3~

[(4 trifluoromethoxy

(3RIR @O(PrB}b%fﬁ’él?%ﬂg%yﬁgﬂ i%ﬁﬁl@ﬁﬂ.ﬁé%@i@.&&%ﬁ@%@éc.@ -phenyl]-

3-[(4sakdei0- phenyl)-amide]
4- 1[?3ﬁ 4o 14R(210%0; Mﬂ@fv%@cﬁ cazfgfg%}’ 5; chloro-phenyl}-amide]

(3R 4 (2, riffioro-ethanesulfo yI) pyrrolidine-3,4- dlcarboxyllc acid
@%wvné gRSirdE Pméfﬂa- -ah@ﬁi&@@

idin-1-yl)-pheny]
25 a(aﬁ@){smmamsmwmﬁamwsmmﬁm;tér;arﬂzx;fwggeﬁw
3-[(4rehler, (gﬁel;%gﬂmﬁ @qlfcﬂ@r@lk@f(@ &@%Op?ﬂdﬂaﬂidmlpb{@ni?h%ﬂde}

5. ﬂl}g&%)d 4 IOrOIP% gs%r?%mdo Xa}boxlvh\, acid 3-{(4-chloro-2-

pheﬂyhm@énm%]@ad@]lénﬁ&miyﬂ%mdl&mﬂ“3@ phenyl]-amide},

(BR 483 s Ghinrosphenyicaraneay-dblariiigra-4 d3rexas A4 pyigin -yl

) pyridin-1-yl)-phenylcarbamoyl]-pyrrolidin-1-yl}-acetic acid ethyl ester,
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[{3-fluoro-4-
methoxy-phenyl}-amide] 4-{{2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenyl}-amide},
(3R,4R)-1-Methanesutfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl}-phenyl]-amide} 4-[{1H-indol-5-y1)-amide],
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{(2-amino-4-
chioro-phenyl)-amide] 4-{{2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide},
{3R,4R)-1-Methznesulfonyi-pyrrolidine-3,4-dicarboxvlic acid 3-{[2-flucro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide} 4-[(4-methoxy-phenyl)-amide],
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxvlic acid 3-{(4-chloro-
phenyl)-amide] 4-[(3-fluoro-4-morpholin-4-yl-phenyl)-amide],
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phenylcarbamoyl]-pyrrolidine-1-carboxylic acid propyl ester,

&“ ,4R)-1-(Pyrrolidine-I-carbonyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-
SHARAST) -amide] PCT/EP2005/002862

4-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phéayl]-amide}, (3R,4R)-

1- M%h@‘)eﬁw{%xh&‘éﬁ@}l %éhglﬁ%rg%&liga%b%%c[éé&@ (%%Eloro henyl)-

h difluoro-4-(2-0xp-2H- )-ph d
e o e e et

phéﬁ%ﬂﬁhqldhf]eahﬁzemmmg(ﬁrm@m Pyridérairbepiiy phieng/[{aroidego-4-
(3Rxfbﬁ§oaaﬁw1@mﬁwwym t@@f@é QJE@I@H cﬁﬁ'di ‘ﬂ&iﬁéﬂ?f})amde%

¥
uoio jo(lg Ao A Oﬁ%ﬁ? & f %3&5 Cac1 3 4-chloro

OXO p1 erl
(SFP RVL-mebEnesido it B dondiné omeﬂﬁopmézadd;@}{p&}@nmrmée
phqaxkamndﬁleﬂaﬂﬁémQr@yft lﬁgqm&ﬁ B)ﬁﬂﬁﬁ@%%ﬁyﬁb@&)dh dﬁ}o%‘g ~(2-
or rr0| | § a oro
phlzd# %@zﬂ{ é}%‘{%ﬁ oxo %é)dLﬁa ngi‘%/ Cs ﬁl rﬁ[l §|ﬁude}
L aﬁh@gwﬁawérlwledaém%t@@rh@m Wl%hé@bl]oro
4 {[ﬁhefmm:ﬁi@mq&—lﬂﬂmyﬂmnfLw}ﬁhﬁaﬁfm«@lrpﬁez}tyl) -hydroxy-amide],
QIB)EE'%T( ﬁ@!ﬁrxge@\h? ?%—@r 1’1&: 3 4— 1carbmﬁhc acid 3-{(4-chiocro-

uoro 2-0X0- 2H car

py RO al“@éiff’ééx Hot@rt Gﬂﬂ@é’ gimigpzol- ! -y)-phenyl]-amide},
(3R(ARLPyHplidiit3; aadmmamwmaemdﬂ(@eﬂmww@})zaﬂmm%-

4-{[g floro- éé&ﬁmf%@my% lﬂy;)@wgmue -amide},
(3S 4§h gg/let anesulf rrolidj 4 dlci%rboxyllc acid
3- [(QP YHO ne -3,4~dicarboxylic acad 3-{[2-fluoro-4-(2-

[2- me@H-@m&m-ZWlW@myﬂ]-yhﬁphéﬁylﬂ%mdﬁiom -phenyl)-methyl-amide],
(3Ry §ﬁ)§ th@tﬂs%gﬁﬁ%p;s troliging:3 544‘1@1%5?939}311&%91% HA-ghipro

15 4-(2.5-dihyd le-- | d
Pt ey Lt as U e ek oA U R G
ph&ﬁ)@hb@ﬁﬂ{@mpmpmdhm&w@hmmm 3- { z fluoro-4-(2-

(?;] Fé@ekB)zH f‘t IQHQE &ﬂ@ﬁﬁﬁ}?@%ﬁ&g A0l
?SR ar?esul &5’1 %}#(/B’ngg%c ?Bcﬁfﬁafélom

phenlwla}hﬂ;@]d@;{fﬁ{ hﬁmm@hﬁéhm%hwym@nw%mmwl -amidel,
(BRER):RMethmnesriipnytpyroliding farditliparbshatie a0id B-HA-CRIREQzid 3-

phew&l}c oroe}:lheriy[ﬁ :g {He]tth@q‘?urg%n !ﬁ%@ct%f?%)@%%?ﬁ’l _%Hgi—p%gnyl]—
aride},
(3R,4R}-1-Dimethylsuifamoyl-pyrrolidine-3 4-dicarboxylic acid 3-{(4-chloro-
phenyl}-amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-y1}-phenyl] -amide},
(3R,4R)-3-(4-Chloro-phenylcarbamoyl)-4-[ 2-fluoro-4-(2-ox0-2H-pyridin-1-y1)-
phenylcarbamoyl]-pyrrolidine-1-carboxylic acid ethy! ester,
(3R,4R)-3-{4-Chloro-phenylcarbamoyl)-4-{ 2-fluoro-4-(2~ox0-2H-pyridin-1-v1)-
phenylcarbamoyl]-pyrrolidine-1-carboxylic acid propyl ester,
(3R,4R)-1-(Pyrrolidine-1-carbonyl)-pyrrolidine-3,4-dicarboxvylic acid 3-[(4-
chloro-phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenyl] -amide},
{3R,4R})- 1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2,6-difluoro-4-(2-oxo-2H-pyridin- 1-y1)-phenyl]-amide},
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(6-oxo-6H-pyridazin-1-y1}-phenyl |-amide},
(3R.4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-](4-chloro-
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(3R,4R)-I-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro 25
wahendhramide] 4-{ [4-(thiomorpholine-4-carbonyl)-phenyl] -a ?Q}
(3R,4R)-I-Methanesulfonyl- pyrrolldlne, $z4-dicarbox7lic acid 3-

phenyl) am|de] 4-{ [4-(4-ethyl-piperazine-l-carbon henyl]-amide},
A 1Rt é[ls?u BAYA K ﬂ%ﬁ‘?’n@%ﬁiﬂ?‘i‘ﬂ{bérﬁé ﬁerafﬁdaaa[@&lemoro

pﬂéﬁﬂﬁmﬁﬁlﬁkﬁﬁﬂﬁéwﬁﬁmmﬁmpa Melthexrboaylionyid- ﬁl‘f@@w}ﬂ@lﬁdﬂd e},

h I I
0%1% ﬁ?ﬂl & E%&%%n . Eﬁ%lgﬁﬁﬁﬂ%rzﬁeﬁ%g bon deflwearll})sl I]
(

nBEEHB‘?’ﬂﬂep% °§Y Co@&ladr@ouﬁ.e R
3- E(héﬂmbmm@h@ﬂyﬂ)‘?aﬁmdﬂl"4'{%%¢=@@erdm42ﬂ})iﬂfmﬁlimde}
(3&ﬂ@kﬂ?&ﬁﬁﬂ&@ﬁqﬁm&wﬁrﬁh@a&@@%&&?@@ﬂ%@ﬁ@é&(@r@@qﬂ

Qf%lgcl)% C{zﬁowéﬁjp% |PMRB nﬁ%nﬁﬁid{#ﬁde}

(3@EF@M%p@ﬁytﬂpyh@hﬂmbsmoaléaﬂﬁé@n@raﬁd@ -oxo-2H-pyridin-1-y})-
o !fﬁ@ﬂl@ﬁ%@&f&w@ywﬁam@@mﬁomc acid tert-butyl ester,

ac ep’ta le al? ere ﬁf@‘é?\%g/é gglﬁggﬁ% ﬁ&%bn%aéutlca XH'{[Z"

Paftioutafy preteriet BB Apoinds BrIBm#RidF are those selected from
thQSII@»}plCMQSilﬁﬂﬁgﬁBn I pyrrohdme -3,4-dicarboxylic acid 3-{(4-chloro-phenyl)-

aC| SR RS DU P RS ),

oro- p en am|

hl(é\%@ﬁ Wﬂl’i?fryﬂlﬂﬁé‘n% @ﬁﬂ@@}?ﬁ@c acid 3-[(4-chloro-
(3%&)&1'&%&16@1@!&9@5934@&@@&;&@1@@1&@;;;1& alnichyl] -amidel,

F’ [gﬁighi%rqiﬂlf&ﬂxﬁesﬁﬁé rohdme 3 4- d1ca3:boxvhc acid 3-{{4-chloro-

2 uoro 4-(2-ox0-2H-pyri n -l- phen -ami

(3R de S ?d‘?’n% o caiﬁa\x’&}ré%’éa}s [(4-chloro-
IOhéﬂmﬁ—ﬁ)ﬂld@kﬂi@mﬂﬁﬁi@kﬁﬁHWﬂmb@ﬂWb@mﬂﬁa{ﬂdﬂﬂom-
Pgﬂg% Fj'ﬁﬁﬂ&%ﬁfﬂ @'@f@&ﬁfl %@W@&mwﬁ%ﬁﬁ lor@sphenyl)
luo (2-0x0- pyridin-Il-yl) de}
s B 3 HhectERo-
pyr;dlmylybaandn&ié}ﬁéf[@ﬂhxpk@lmﬁﬂme@bzhi?bwiﬁhnyﬂ)ﬁ)fpﬁehyl] -amide},
3 B‘IERI}J{ EPWWJBQMEE @I% glﬁﬁfﬁo?z(,)ih&%@oxyhc acid 3-] (4 chloro-
et

3 )] [2-fluoro- 4 2- 0X¢ |d| enyl]
&48 ié}@n&g E%ﬁﬁ% V- pyrr ﬁng %283
aC@m&E%mMg@nWyzmmg}ohdme 3, 4 dlcarboxyhc acid 3-{{4- chloro

4-{[BrlHor0af{@px0HAH 1) SridirsAoybnhepytbamdstenyl | -amide},
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[{4-chioro-

P200S/G02862
loro-

phenyl)-amide] 4-{{4-(4-ethyl-piperazine-1-carbonyl}-phenyl|-amide},
{(3R,4R}-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-
phenyl)-amide] 4-{[4-{4,4-difluoro-piperidine-1-carbonyl)-phenyl}-amide},
(3R, 4R }-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[4-(4-fluoro-piperidine-1-carbonyl)-phenyl}-amide],
(3R,4R}-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[4-(1-oxy-pyridin-2-yl}-phenyl!-amide},
(3R4R)-1-(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-
pyridin-2-yl}-amide] 4-{[2-fluoro-4-{2-oxo-2H-pyridin-1-yi}-phenylj-amide},
(3R,4R)-1-Isopropyl-pyrrolidine-3,4-dicarboxylic acid 3-{(5-chloro-pyridin-2-vl)-
amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}

and pharmaceutically acceptable salts thereof.
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(3R,4R)-I-(2,2,2-Trifluoro-ethanesulfonyl)-pyrrolidine-3,4-dicarboxylic acid

3- [(4-chloro-phenyl)-amide] 4-1[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl] - '
WAHYSIP3883R 4R)-1- Dlmethylsulfamoyl pyrrolidine-3,4- dicarddxy/fE Herip02862

3-[(4-chloro- phenyl)-amide]

4-{[2- ﬂU@Qfﬂc@aﬂ%@r@fﬂrﬁﬁ'@é&h%ﬁdhﬁb@ﬂﬂ]rﬂmmel}) are those selected from the
(BR 4R£) %344 -Chloro-phenylcarbamoyl)-4-

[Z‘ﬁ “2H-pyridin-1-yl)-
phéﬁw&réaﬁ%gﬁﬁléyﬁr@naﬁhﬂ)rmmb@%é&tﬁ&ﬁ%@éﬁ%@raaﬁ@ {{4-chloro-

(i@léﬂi)' Erfﬁ@@r%$Eﬂflﬁﬁvf@ﬁﬂmdm%ﬂmﬁﬁbgmﬂgpmlﬁgKé@m@ro 25
g 'g%é)ﬁm(ﬂz ulé%rfcg}e hﬁ}mgﬁlg n%eq% }%r 9‘&%@/ %r?%g phenyl)-

C aci Bro-
pyF I&nﬂi‘é@})ﬂf H(3-AEBret l%?‘f&;éé‘“ir—?’ WRAA ’ﬁy‘ﬁnﬁﬁé hyll- amlde}
(3&RER)l.flSD@I[ﬁﬂyésmﬁmjﬂdm&fBlﬁdieﬁﬁedﬁﬂmc acid 3-[(4-chloro-

[ Qﬁfgnﬁ}{gdip %f)ﬂlm@g"g% ~0XO~ 2H— dm— ~y§ IR pheny}] amide},

Uuoro-4-(2-o0xo0-2H- in |de
%%é&fééw%’é 5 ﬁ%téy % e%ﬁv ﬁs%da%éféa&laaofﬁ&?%
conmﬁhds{tﬁ Jenerd-{oronae Hy-irythis: ihve htibanmiaydreiderivatised at
R e e s e Rt
T T T A B A R B TR [ B LAl
ab&¥R ARhtHF provésyoliinsdsdallieabtinglia @@d@duﬁ@fdf)r@rm Tipprnide]
WQ ?@Qﬁ&?gﬁﬁ%ﬁ&gfﬁ?%@}@ﬂ&o?—%ﬁ? ﬂe’iryl‘]' krNd€, TO Rz N-R3 N-R

@%H%R%ﬁ%%ﬂy% f%ny??p;grgp 3% dgcatr)% %’ng 3-[(4-chloro-
phenyl}-amide] 4-{[2- ﬂuoro~4~(2 -oxo-2H-pyridin-1-y1)-phenyl] -amide},
(3R,4R)-1-(2,2,2~ Tnﬁuoro—ethanesulfonyl)—pyrrohdme 3,4-dicarboxylic acid 3-
[{4-chloro-phenyl)-amide] 4-{[2-fluoro-¢-(2-ox0-2H-pyridin-1-y1)-phenyil-
amidel,

(3R,4R)}-1-Dimethylsulfamoyl-pyrrolidine- 3 4-dicarboxylic acid 3-[{4-chloro-
phenyl)-amide] 4-{[2-fluoro-4- (2-oxo-2H-pyridin- l—yi)-phenyll -amide},
(3R,4R)-3-(4~ Chioro—phenylcarbamoy})wé [2-fluoro- 4-(2- oxo-2H-pyridin-1-y1)-
phenylcarbamoyl]-pyrrolidine-1-carboxylic acid ethyl ester, and
(3R,4R)-1-Propanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4~chloro-
phenyl)-amide} 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenyl]-amide},

(3R, 4R)-1-(2,2-Difluoroethyl)-pyrrolidine- 3 ,4-dicarboxytic acid 3-{(5-chloro-
pyridin-2-yl)-amide] 4-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl] -amide},
(3R,4R)-1-Isopropyi-pyrrolidine-3,4-dicarboxylic acid 2-{({5-chloro-pyridin-2-yi)-
amide] 4-{[2-fluoro-4-{2-ox0-2H-pyridin-1-yl}-phenyl]-amide}

and pharmaceutically acceptable saits thereof.

It will be appreciated that the compounds of general formula (I} in this
invention may be derivatised at functional groups to provide derivatives which are

capable of conversion back to the parent compound in vivo.

The invention further relates to 2 process for the manufacture of

compounds of formula (1) as defined above, which process comprises

2) reacting a compound of formula (IT)



I N OOOHN-R R5x IR7R6 Rg (lll) 5with a compound NHRZR3 or

vep reactiogses compound of formula (IV) R 1 N O 7P\F:ino R&N-RS: 66 o862
(IV) with a compound of formula (V) WQ 2005/092881
PCT/EP2005/002862 -16- NHR' R§,X R'R8 R (V) wherein R', R2, R3,
R4, R5, R7, Rs, R9, and X have thejsignificances given above and LG is
a leaving group. The reaction of a ound of formula (Il) with a
compound LG-R'is 5 conveniently caryried out in a solvent such as e.g.
dichloromethane, THF, acetonitri F, DMA, DMSO, NMP etc. with
bases like DIEA, triethylami =(Methylmorpholine, Na2CO3,
K2C03, Cs2CO3 etc. Suitapde leavin oups are well known in the art,
e.g. halogenides, triflates, Sﬁ?étwit_r henolates or -mesylates. 10

with a compound NHR'R3 or of a co ﬁun of formula (V) with a
compound of

R’ R
R (1)
with a compound LG-R', or
b) reacting a compound of formula (III)
"?1
N
O o
OH N—R
5
R~ IX
R7 \\ RB
= (1)
with a compound NHR*R? or
c) reacting a compound of formula (IV)
L
|
N
O o
R&—N—R" OH

(V)

with 2 compound of formula (V)
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formula (V) are well known to the person skilled in the art Such reactions

can be carried out in a solvent such as e.g. dichloromethane, DMF,
BELIOMPAEETHE, NMP, DMA, etc. and in the presence of an a®taKPRy(5/602862
amide coupling reagent like 15 EDC, DI&; BCC, CDI, TBTU, HBTU,

EEDQ, CIP, HOBt, HATU, PyBOP, Pyi4RP, SOP, BOP-CI, TFFH,
isobutylcarbamoyl chloride, etc. at a syitable temperature, which can e.g.

be chosen in the range of 1003» reover, the invention further

relates to another process for the | anuf cture of compounds of formula
(I) as defined above, which prog: rises d) Reacting a
compound of formula (VI) or (V1Il) WO,;2005/092881 PCT/EP2005/002862

-17--11 IR1 OORON-R4R5/; 0 0RR8 R 0 ZNV¥3R3 R7 R2 R9 (VI)
(VIII) With a compound of formula (VII) or (V) respecftively NHR4 R5 X H

728 5 (V) wh R3R R5, R?, Re, R9,
N I o b A cp SR A A

is Idv%ﬁ&l]@ﬂ%%@&lk’yl or cycloalkyl-lower aIkyI. Suitable reaction
conditions for the reaction of a compound of formula (VI) with a

compound& R2RDarefwetbknawndodhéqpersbn(EkilledintheamoSutLG-R' is
reactions.¢ath r?ec%ﬁf{éﬁd Qit if 2 SOlEALSUCH BS §0- %%%%%?%%%ne, THF,

THF, 10 tolue heptane and in thefﬂgsenceo a str
trlalﬁﬁ@w etc. with bases like DIEA, triethylamine,

pyridine, N- methylmorphohne, NasCOs, KpCOs, CspCO; ete. Suitable leaving
groups are well known in the art, e.g. halogenides, triflates, para-nitrophenolates or
-mesyiates.

Suitable reaction conditions for the reaction of a compound of formula (II¥)
with a compound NHR®R’ or of a compound of formula (IV) with a compound of
formula (V) are well known o the person skilled in the art. Such reactions can be
carried out in a solvent such as e.g. dichloromethane, DMF, acetonitrile, THF,
NMP, DMA, etc. and in the presence of an activating amide coupling reagent like
EDC, DIC, DCC, CDi, TBTU, HBTU, EEDQ, CIP, HOBt, HATU, PyBOP, PyBrOP, -
BOP, BOP-Cl, TFFH, isobutylcarbamoyl chloride, etc. at a suitable temperature,
which can e.g. be chosen in the range of -10°C — 120°C.

Moreover, the invention further relates to another process for the
manufacture of compounds of formula (I) as defined above, which process

COmPprises

d) Reacting a compound of formula (VI) or (VIiI)
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LIHMDS, KHMDS at a suitable temperature, which can e.g. be chosen in

withessangasof -10 C -120 C. In all general reaction description§(t/-lf]pgam)z005/0(32862

saponification process can be also avgided. 15 Reactions from the ester
to the corrgsponding amides are also possible in each reaction sequence
2c) throughbut 2f). WO 2005/092881 PCT/EP20051002862 18 General

Ehtion Chiral L Chirac OYr@ OYO N N + HO C-OHO0-0

e.g. N-benzyl &cine is condensed with a sourge for formaldehyde like
paraformpalde ¥n a suitable solvent like'benzene, toluene, xylene,
DMF, A MSQ\or acetonitrile at gtevated te Qtures between

60-150Ctot reSrihding azoﬁ\ethlne:ylldeﬁlhls species undergoes
R7 re”  R3
R9 (V1) (VHI)
with a compound of formula (VIT)or (V), respectively:
4
NHR
R~~~ 1)(
H
N 7. 8
R2” “R3 R R
(viD R’ (V)

wherein R, R%, R, R, R, R, RE, R®, and X have the significances given above, LG is
a leaving group and R is lower alkyl, cycloalkyl or cycloalkyl-lower alkyl.

Suitable reaction conditions for the reaction of a compound of formula {VI)
with 2 compound NHR’R? are well known to the person skilled in the art. Such
reactions can be carried out in a solvent such as e.g. DMF, acetonitrile, THF,
toluene, heptane, and in the presence of a strong base like trialkyl alumina, NaH,
LiHMDS, KEIMDS at a suitable temperature, which can e.g. be chosen in the range
of -10°C -~ 120 °C.

In all general reaction descriptions the saponification process can be also avoided.
Reactions from the ester to the corresponding amides are also possible in each
reaction sequence 2c¢) throughout 2f).
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cycloaddition reactions with a suitable ester of fumaric acid like the

“ﬁgr%ﬁ?@%sgilng 10 diethyl ester or dimethyl ester in a one-pot plg(():%?EdP%%_t/%m%z
yleﬁ e corresponding N- protected trans racemic mixture of > '

pyrrolidine-3,4-dicarboxylic acid diesters. The N-protecting group is

clenged worttetomespereding Boc- or Z-protecting group via cleavage of

the first N-protecting group via e.g. catalytical hydrogenation. For this the
protectetpysolisingligidissolvadaiha suitabia selnddike methanol,

ethanol, 15 THE or ethyl acetate followed by addition of a catalyst like

Pd/C (e.g. 10%) to the mixture. After that a hydrogen atmosphere is
generated to cleayg the first N- protecting greutp. The free amine is then ™
again protected hy.addition of Boc20 or espectively. 'I:ﬁe lagt step. f
is the complete. sapanification of fhe. diestex to thewcarresporiding

diacick. The pyrerolidin diesg‘ét}ils dTSgblg/e '.,,Egitaﬁgggsol system like wo =0
methanol, ethanol, , 1,4-dioxares Wateg or mixtures thefedt,and a O HO
base like LIOH, NaOH, KOH, Na2CO3, K&€03 or Cs2C0O318"ddded. Ac]
Monohydrolysis can be performed WO 2005/092881 PCT/ER2005/002862

-19 using enantioselective enzymes or chiral bases irf-amiable solvents

already described or in buffered aqueous systems. 2. Modifactions of
pyrrolidine scaffolds: a) Starting from N-Boc-pyrralidi e-&ig-dicarmxylich,

acids, introduction of R2-NH- 5 R3 RS Yc X fl = A8 %=N, GRa Cl} e ITED

O N + R21N.R3 H Deprotectin H-. -* HO OHO 0 RNO HO 11-70 Fi2 0
HOR2 YNR4 R1H N

HO

7o Ho~ o
o] O) o0

General Procedure;

An N-protected glycine derivative such as e.g. N-benzyl glycine is condensed with a
source for formaldehyde like paraformaldehyde in a suitable solvent like benzene,
toluene, xylene, DMF, DMA, DMSO or acetonitrile at elevated temperatures
between 60-150 °C to the corresponding azomethine ylide. This species undergoes
cycloaddition reactions with a suitable ester of fumaric acid like the corresponding
diethyl ester or dimethyl ester in a one-pot procedure to vield the corresponding N-
protected trans racemic mixture of pyrrolidine-3,4-dicarboxylic acid diesters. The
N-protecting group is changed to the corresponding Boc- or Z-protecting group via
cleavage of the first N-protecting group via e.g. catalytical hydrogenation. For this
the protected pyrrolidine is dissolved in a suitable solvent like methanol, ethanol,
THF or ethyl acetate followed by addition of a catalyst like Pd/C (e.g. 10%) to the
mixture. After that a hydrogen atmosphere is generated to cleave the first N-
protecting group. The free amine is then again protected by addition of Boc,O or
Z-Cl, respectively.

The last step is the complete saponification of the diester to the corresponding
diacid. The pyrrolidine diester is dissolved in suitable solvent system like methanol,
ethanol, THF, 1,4-dioxane, water or mixtures thereof and a base like LiOH, NaOH,
KOH, Na;COs, K;COs or CspCOs is added. Monohydrolysis can be performed
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LG-R, R1 R3 R2 N N O LG=Leaving Group R2 N ~A N'R30Y NR4

&ald_g{-}%fﬁ%g?ral Procedure: N-protected pyrrolidine-3,4-dicarboxylic add
s dissolve

_ . ; . POT/ER2H(5/002862
in a suitable solvent like dlﬁglgromethane, DMF, acétoni r||§{ 0286

THF, NMP, DMA, etc. and activated with'an 10 amide coupling reagent
likenEDCrBHE P REEVEDIZTEBF Y} HETU PBEDQ SO HoBeaATeady described

PyBOPR 1 B¥BrQR BAFs 8@, TFFH, etc. at -10C - 120C. By adding
one to two equivglents of the amine R2-NH-R3 the corresponding

m%ﬁ@&dﬁgﬁ %bstg{}rg%grgﬁ%{n%e&%' &):r 0.5-120 h at -10C to 120 C.

Repetition” of this reaction by using the same coupling reagents as
mentioned above or 15 transformation of the, acid.inta the corresponding-
i) CHISHEE B S B 55 a0 G any P R o R B
isoﬁﬁtylcarbamoyl chloride or related reagents, with R4-NH-Y yields the
corresponding diamide. After deprotection under standard conditions like
treatment with acids (e.g. HCI, trifluoracetic aci ‘ Br in glacial acetic

acid) or hydrogenation in the case of the Z- 20 p ing group the
unprotectedﬁyrrolidine-1,3-dicarboxamlqgis reactedxviti sﬂitable
reagents to iﬁq@duce R'. Suitable reagents.kG-R¥%nclude alkyllxalogenides
(chlorides, brdides, iotfided), -triflates, -para-nittophenolates;: -mesyttes;
acidchlorides;-sulfonic acid chlorides,sgarbamoyichlorides; sujfamides, ~
sulfamidoylichlgides, aldehydes, ket  et¢-dnd can bgt Oct«éﬁ‘in
solvents like WO 2005/092881 PCTIEP2005/002862 -20 ¥ R
dichloromethane, THF, acetonitrile, DMF, DMA, DMSO, NMP etc. with
bases like DIEA, trie:[Gr] lamine, pyriding, N-methyimorpholine, Na2CO3,
K2CO3, Cs2 etc_jvj)jlaﬂingﬁ‘rgﬁl-Boc-pyrrolidine-3,4-dicarboxylic
acids, intradyctiacof RN Y RAO R2<N.R3 -i Deprotection nM_Y H
0y0 N R2oo N © YfN‘m

ALE

General Procedure:

N-protected pyrrolidine-3,4-dicarboxylic acid is dissolved in a suitable solvent like
dichloromethane, DMF, acetonitrile, THF, NMP, DMA, etc. and activated with an
amide coupling reagent like EDC, DIC, DCC, CDI1, TBTU, HBTU, EEDQ, CIF,
HOBt, HATU, PyBOP, PyBrOP, BOP, BOP-Cl, TFFH, etc. at -10°C — 120°C. By
adding ome to two equivalents of the amine R:-NH-R’ the corresponding
monoarmide is obtained after reaction for 0.5-120 h at -10°C to 120 °C. Repetition
of this reaction by using the same coupling reagents as mentioned above or
transformation of the acid into the corresponding acid chloride or anhydride by
means of oxalyl chloride, thionylchloride, isobutylcarbamoyl chloride or related

reagents, with R-NH-Y yields the corresponding diamide.

After deprotection under standard conditions like treatment with acids (e.g. HCL,
trifluoracetic acid, HBr in glacial acetic acid) or hydrogenation in the case of the Z-
protecting group the unprotected pyrrolidine-1,3-dicarboxamide is reacted with
suitzble reagents to introduce R', Suitable reagents LG-R' include alkylhalogenides
(chiorides, bromides, iodides), -triflates, -para-nitrophenolates, -mesylates,
acidchlorides, sulfonic acid chiorides, carbamovichlorides, sulfamides,

sulfamidoylchlorides, aldehydes, ketones etc. and can be reacted in solvents like



HII4O0ON OHOHO)=-O0ONRQR2N-O ON YYCR4 R1H N

- LRC\N~-0LG=Ling Group F12NON OYN-RAYR4 5

wé%(r)lﬁegr]é g(i)cedure: Like 2a) with a different order of the reactign /EF005/002862
seqguence. c) Starting from R,R-N-Boc-pyrrolidine-3,4-dicarboxylic

adictiSeethytdster, Thtko doctionof-RRIMH RSLENHM SOhraVBhital witfOt@ses like

Otg@0 %&;;@ﬁﬁﬁaig aore fd RS m&%ﬁ%&%ﬁ%ﬁ@%&ﬁ@%@;ﬁd&a etc.
~=0 HOB:-OR2NR4R20NOO01 F374 'Y 'N-Y Chiral'N Chiral” H

Demigction R LERERRRE - 50880 BA Neroduction of R-NH-

Ot _g_ %
S
. H Daprotection
ak rXy -
HO =t
I .
5 HO Hoé_lwo R‘?‘.N‘é—z
==
o N
Y m R N/:_
¢
y R4
B
H N
(N La-R1
R / - o
N ) LG = Laaving Group P /—-*-:O
R2 o o pNo.
¢/ R
5 ¥
General Procedure:

Like 2a) with a different order of the reaction sequence.

c) Starting from R,R-N-Boc-pyrrolidine-3,4-dicarboxylic acid-3-ethylester,
introduction of R*-NH-R’

Chiral
| Chiral ; Chiral
i ONVO
8] i8] ] GYO !
\f H N 1. Baponification
N N, B ——ae R3 §
+ 37 TR2 . . A
ne A3 4 2. Amide formatien '—f_:,-o
Ho =0 M =0 . R % N
o ¢ B2 % o | Re Y
) Ny
] N
B Chirgl F;H Chiral
N N
Deprotection "
o RS, / LG-R1 RG\ /
M =0 M =0
. 2 o N : 2 o N,
10 e Y Ry
 General Procedure:

Like 2a) with a different order of the reaction sequence and saponification at step 2
as described for procedure 1.

d} Starting from R,R-N-Boc-pyrrolidine-3,4-dicarboxylic acid-3-ethvlester,

15 introduction of RENH-Y



10 R4'Y R4'Y General Procedure: Like 2a) with a different order of the

wgeasiiensgquence and saponification at step 2 as describedplofrpagos/n02862
procedure 1. d) Starting from R,R-N-Beoc-pyrrolidine-3,4-dicarboxylic
acid-3-ethylester, 15 introduction of R'-NH-Y WO 2005/092881 ciira
PCT/EP2005/002862 -21 Chiral Chiral Ctuffi® n 0 10 u 01.
Saponification /N N F4 N R3r H-Y R4i2,_,Amide formation NO-\m HO O
YN rO R3'N‘§2 R20NrOOR4-1' 00 Rt N Chirat&@hiral N protection
LG-R1 R3 R3\ - N~§§-€) N)-0 RRONR20 Nm%%ﬁ?‘,{ 'c;neral
Procedurexike=2c) with a differentd Oerﬁﬁheﬁge}égioﬁéqueﬂge. e)
Starting frorh R-N-Boc-pyrrolidine-3,4-3 arboxylic acid-3-et11ylester, 5
introduction of R2-NH-R3 and R1 Chiral Chiral

E?‘I

# Chiral Chiral

N N
Daprotection LG .
l:}3\ -, H\N -, o
N =0 ] Vs
rR2 o N/_ B2 o N,
R4 Y Ra” Y

General Procedure:
Like 2¢) with a different order of the reaction sequence.

e) Starting from R,R-N-Boc-pyrrolidine-3,4-dicarboxylic acid-3-ethylester,
introduction of R*NH-R’ and R’

; Chiral i Chiral
i N
o\fo O K Cird
i .
L] Deprotection
N ,ﬁ\ - —— R3 /
+ R3 n2 3 \N Y=
4 \ - , /-—'
N ) A2 Y
HO =0 o’ it
o o) o C> >
T Sl AL
N o N
LE-R1 1. Saponification
F‘3\ - RB\ ,
N == 2 Amide formation N )
Ry A4 re' e
Ny Rra” Y
H
General Procedure:

Like 2¢) with a different order of the reaction sequence.

f) Starting from R,R-N-Boc-pyrrolidine-3,4-dicarboxylic acid-3-ethylester,
introduction of R*NH-Y and R*
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Ot0 OHO H Chiral i H N Deprotection + R3'R2 R3r R3 N NO ~.-0 2 N (-0
RZ00O O0;OD7I1__ RtChiral R1 Chiral N N 1. Saponification LG-RI

WP BIRE*R"-0 2. Amide formation N'~.0 R2004 R2 0N NG/ EH2495(402862
General Procedure: Like 2c) with a différent order of the reaction
sequence. ) Starting#tem RR-N-Boc-pyrtalidiné~3,4-dicarboxylic
acid-3-ethylester, <10 introduction of R4-NK-Y and R1 WO 20054302881
PCT/EP2005/002862 22 Chiral Chiral 0.0.0 Oied-€hirg|, N(R4 N

Deprotection R4\ | “Y'R4N ~p HO 0«0 ®-YN j"0 Y 0 0~040~"Ra Chiral
R1 Chiral N°EG-9%t. SaponXication +R4, REN *-0 2. AmiF f%rmation N
'~0 B-L-AOOI\?—I%)ZON )
T g ' Ctiral
LG-H1 1. Saponitication
e 2, Amida fomation o
B'*—'A'N 0 O/-0 R ‘ RE'N o Nf—o
> 3" TR By

General Procedure:
Like 2¢) with a different order of the reaction sequence.
Analogous reactions can be performed with the corresponding S,S enatiomers.

Insofar as their preparation is not described in the examples, the
compounds of formula (I} as well as all intermediate products can be prepared
according to analogous methods or according to the methods set forth above,
Starting materials are commercially available or known in the art.

Furthermore, the invention relates to compounds of formula (I) as defined
above, when manufactured by a process as described above. In another

embodiment, the invention relates to the intermediates, the compounds of formula

“(II), (II1) or (IV)
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R3~ R2 R4Y General Procedure: Like 2c) with a different order of the
wigasiiansgpuence. Analogous reactions can be performed W'%Wﬁpzom S 002862

corresponding S,S enatiomers. 5 Insofar as their preparation is not

described in the examples, the compotinds of formula (1) as well as all

intermediate producté"can be prepared accordifg to analogous methods

or according to the mgthods set forth above. Stayting materials are

r embodiment,
: compouinds of formula (II),
(11 or (1V) WEF-2005/6528%4 RET/EP2005/002862 R3-RR 11 NOO0O

have the S|gn|f|cances
of formula (1) are
Xa. These compounds congequently influence both platelet activation

which is induced by this fd8tors and fiismatic blood R (1
.
J
N
O 0O
R&¥—N—R’ OH
(V)

. 2 4 5 . iy .
wherein RY, R, B3, R%, R, R7, R®, R® and X have the significances given above.

As described above, the compounds of formula (I) are active compounds
and inhibit the coagulation factor Xa. These compounds consequently influence
both platelet activation which is induced by this factors and plasmatic blood
coagulation. They therefore inhibit the formation of thrombi and can be used for
the treatment and/or prevention of thrombotic disorders, such as, amongst others,
arterial and venous thrombosis, deep vein thrombosis, peripheral arterial occlusive
disease (PAOD), unstable angina pectoris, myocardial infarction, coronary artery
disease, pulmonary embolism, stroke {cerebral thrombosis) due to atrial
fibrillation, inflammation and arteriosclerosis. The compounds of the present
invention can also be used in the treatment of acute vessel closure associated with
thrombolytic therapy and restenosis, e.g. after transluminal coronary angioplasty
(PTCA) or bypass grafting of the coronary or peripheral arteries and in the
maintenance of vascular access patency in long term hemodialysis patients. F.Xa
inhibitors of this invention may form part of a combination therapy with an
anticoagulant with a different mode of action or with a platelet aggregation
inhibitor or with a thrombolytic agent. Furthermore, these compounds have an
effect on tumour cells and prevent metastases. They can therefore also be used as

antitumour agents.
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Ui

coagulation. They therefore inhibit the formation of thrombi and can be

wa/'seg fessthe treatment and/or prevention of thrombotic disorggﬁsfE %}Q Brsen

amongst others, arterial and venous thrombosis, deep vein thrombosis,
peripheral arterial occlusive 10 disease (PROD), unstable angina pectoris

myocardiATFRAPBLEHY €6 ARy aFEbuEbatl Homrdsramasinpinsne terial o
simeker{oetehralttbsbmbisi gy cae ¢4 atdabfthrillation, inflammation and
arteriosclerosis. The compounds of the present invention can also be

used in the fHeatmentieiieusselclaswr.asseeiated withy threrolytic
thera A{ysialgdar&;sr'gﬁeno%szgt 2.9, fteec{ EE{)anslu Ina %gronagfia ioplasr%ajﬁrg .
(ISC?EQ Orbypass grafting of the Coronary oripenpherar srterss Hiei e
nia

rrrdigest vascular access patency in long term hemodialysis
patients. F.Xa inhibitors of this invention may form part of a combination
therapy With:zrenaiotiddagukerimtithcasdifferentrriostedef @ittiehabowitheuse as

Plalelel-a0areaation QQQ@M&Qre%&@i@l%?@@ﬁ%{gﬁé%%%]&cﬁ%tgﬂm%s for

these 'compounds have an 20 efféct on‘tumou prevent
n%éé?&%“é‘@‘iﬂé@%ﬂ%ﬁ’ RS L BT B S BARHSER Wgénite wo
2005/0e688 2RO THEP2006/002862 he 2 eulirailentitineantiiatreafmeaht of
th@é&%@ﬁ@_a@iﬁﬂfﬁﬁéprﬁﬁ@&y@M%ﬁﬂﬁia%s%@é?sﬁ%ﬁﬁ%@ﬁb%sﬁ%ous
preferred indication, &?ln\gntlon thgi%fo e also rela]tgs to .. !
DA BT SR QBRI e E SR e e BToRLe
antizznp vseiaaiceuoaydindafruibienc amenasy andtyrdgisantl Flosary
Ao el aci/e S e o e o e
erapeutically activ ances,.especially as therapeutically active
S e R N R S S i o
associated with the coagulation factor Xa, particularly as therapeutical

|

active sUBSRAEEE Ea?fﬂﬁgeéwéa@ﬁ%taﬁawﬁ&awéﬁ%s&%ﬂaﬁﬁbeﬁgor the
d ié@dpm;tﬁr&aqﬂﬁpmpﬂgdm;vmm&nWﬁMES witdpaveurdbramtiosit) the
P e o A (IR e IR Bl By nctic
SIFRERATS 7 AP AT ST O s ST e RO Yelenp
closorehassdeiasepewithatlontbolyticdherapiiensestestasls aagiio ptemouy
L3 encthempreigred sokadiment dhelnypalianJelaesyai’methad e o
the tge utic andﬁo%oah\rlllactlc.trefittme.nt of dlsease?s which are . .
a %8 ;ﬁgﬁﬁﬁﬂﬁftﬁé‘ ammation, arteriosclerosis, acute vessel closure associated with

thrombolytic therapy or restenosis, and/or tumour, which method comprises

administering a compound as defined above to a human being or animal.

The invention also embraces the use of compounds as defined above for the
therapeutic and/or prophylactic treatment of diseases which are associated with the
coagulation factor Xa, particularly for the therapeutic and/or prophylactic
treatment of thrombotic disorders, arterial thrombosis, venous thrombosis, deep
vein thrombosis, peripheral arterial occlusive disease, unstable angina pectoris,
myocardial infarction, coronary artery disease, pulmonary embolism, stroke due to
atrial fibrillation, inflammation, arteriosclerosis, acute vessel closure associated with
thrombolytic therapy or restenosis, and/or tumour.

The invention also relates to the use of compounds as described above for
the preparation of medicaments for the therapeutic and/or prophylactic treatment
of diseases which are asscociated with the coagulation factor Xa, particularly for the

therapeutic and/or prophylactic treatment of thrombotic disorders, arterial



th

i0

15

20

25

35

coagulation factor Xa, particularly for the therapeutic and/or prophylactic

W@V@@Jg@%ﬁf thrombotic disorders, arterial thrombosis, venous,hy T —-—

deep vein thrombosis, peripheral arte{bal occlusive disease, unstable
angina pectoris, 20 myocardial infarction coronary artery disease,
RTBRAH IS FRT SHORE SRV S HITBRRASSD FRIheT agtsmal occlusive

allerosclerofdiy, agtia yesselClosuta aisaeciftediwilltcisambahdic disease,
t dﬁgﬁ%%ﬁ@ﬁ?&ﬁﬁ@ sﬂg%éoc{&é‘{ﬁ%ff JEV%\B Q%%ﬂoﬁﬁgﬁl%ﬁgﬁ

ng a compound as define oye tQ a human being or animal.
TRETHOEIHBH aRY Erisraces e a%@oﬁtééh%hﬁag% RAEHAERE BTGV for
thest & the rmpdotimandioSprbphyti cimtreatmentrifediseaseswhishdaseribed
jated with the coagulation factor Xa, particularly for the therapeutic
and/or prophylactic treatment of thrombotic disorders, arterial thrombosis,

venous romgé;tsg degg1 veln tqa%mbo l;ll‘gra %al arterial OC%(:'%ﬁ}ery

disease, Unsta a pec fans; myocar Afarct iGN, goronary ar
drseese lﬁYﬁﬁﬂﬁa??ﬂg?ﬁ SRapRsERiste it the 30dnfiachBpmmagsAic peptids
infiaparmation aricliosdiribiseaadia vessel closure associated with
thrombolytic therapy or restenosis, and/or tumour. The invention also

relates tEatﬂlerG@aoﬁmmmd&mdssodbeg}ahovea‘topaih'érpmbamaﬁorplates

o1l‘ﬂrr]a li ntsf Hgg ggg d/or Iactlc ent @1
85388 W |c S8 Hsstocia é e B agu |on? Clﬂlariy

f(fl&d:h:& %(ﬁmpeﬂt&wﬂiéabm@byia@tw&semém af mrmmmcentrauon of
‘%I?msgféﬁé'a%’% %Q‘QE 2/ QA8 RObBRZA0R002862 AR Maindal,

thr 0sIs, venous t osis, deep vein throm osis, peripheral arterial

oSHiEdive A REM. (Fhaatreandime BeCRStae SEs dmf iHrfERsfHate were

CORRnARYi B tebyhdiseastd wleﬁ@p@re/c@m@!@moﬂrm gusHiecatriadre dissolved
fibrillation, inflammation, arteriosclerosis, acute vessel closure as ociated

Wi S RBB HEStRR AAFUS FERFSASEIEORR MR UM St bitors were
MelieaMaits snumarisecampoind srroeEsibecmabonaCT MBS 6500

NETE T A TR R AT

addeseribediherein ffter i Factor Xarattivipewas enéasurberity of the reactlon

5%&‘@&?&% Btﬁg'%%’ AR AICIQIIG RIBIES <192 fpalyalime 0k {QQ R it 1o 7
using the following conditions: Inhibition of human factorX Enzyme
R&SRARYNtR PbFatBHES) e nERbTriay EHARTR BBHRILHARGAISation was

determined by the slope of at least 4 time points in the linear phase by a linear
regression fit (mOD/min®). Apparent dissociation constants K; were calculated
according to Cheng and Prusoff [Cheng, Y. C.; Prusoff, W. H. Relationship between
the inhibition constant (K;) and the concentration of the inhibitor that causes 50
percent inhibition (ICs;) of an enzyme reaction. Biochem. Pharmacol. 1973, 22,
3099-3108.] based on the ICs; and the respective Ky, determined previously (K=
1Csof (1+5/K ). The K, for the substrate used was determined under the
conditions of the test with at least 5 substrate concentrations ranging from (.5 to 15
times Ko, [Lottenberg R, Hall JA, Blinder M, Binder EP, Jackson CM., The action of
thrombin on peptide p-nitroanilide substrates. Substrate selectivity and
examination of hydrolysis under different reaction conditions. Biochim Biophys
Acta. 1983 Feb 15; 742(3):535-57]. according to Eadie {Eaaie G.5. The iﬁhibition of
cholinesterase by physostigmine and prostigmine. ]. Biol. Chem. 1942, 146, 85-93.].
The K, for 5-2222 amounted to 613 pM.
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3 nM using the chromogenic substrate S-2222 (Chromogenix AB,

Molndal, Sweden) at 200 nM. The reaction kinetics of the enzyme and the
sﬂﬁg%l‘f% {{dre 15 linear with both time and the enzyme conceREAFBRIVS/002862
The inhibitors were dissolved in DMSOand tested at various

concentratie ra&ﬂm@ﬂﬂ@ IbM ol dlecinhibiterh weiss it tegh i SINgEINE ThHe
buf ;a%ggr%égzlogoef Moz L MG A0 RE0 PROG Ot a0

ween uman flacst

e Cleava
wé’é“%ﬂ &épm%iﬁﬁ%%% %QM@&&%@WF@#F}SM@PMM@@W
of dfietieadtieheddmeamtieterinedatyetheAuidrepentopldha slepapbthom

lingar, f?ﬁ@é&'&&@&%%ﬂat%ﬁ‘%ﬂ?'ﬁfo( 'm@%% 1§) i@ﬂ% ;y“tgsr 8ac in

inhibitor concentration was determlne e of at |least

po?h%‘?ﬁt’fﬂglﬁﬁe&%@fs?%ﬁ% RS TEy F8§§R§h°ﬁf'f(ﬁﬁ eifraneh)dilpinarohthe
dissbsiation dibrtstantsiki wer eheal avitate dvidictior diingnte Sherpandirusoff

[C eeﬂmYmﬁblPJp&%MMé M‘@M&%'@%%‘PQ%@? IRRIRILAN.. there

constant, ( oncentratlon of the i itor that ca s 50 ercent
.nﬁ%ﬁ?dﬁa%%% f‘éﬂ&ﬁﬁt@%ﬁ%ﬁﬂe SR T
300€:81:081} haswahoreth& B350 tand 1 pésée&ameav(mhﬁmemmmm in the

pred(@%@&ﬁéﬂt‘ cdﬁitﬁﬁ(e&l "ﬁ{tg%}b; @e%ctf?ﬁ t‘l?% %{Hl%ﬁtﬂ'%g)fﬁggéwfﬁ%on of
r.tne co 10NS e 1est wi al l1eas Su a
o R T R B P TER Bt s R e i
JAcB@w@ebeeBmmbwe&e@a@mmpldm@w@mm@mtﬁhbﬁ4212 50)
pem@em&%@eeﬁﬁﬁr@gﬁnﬁutgswm%@iﬁé

e SHRERIREHOR e
Seerlty éﬁé‘oﬁé’%"%@ﬁ S%h?“’&oé“ T
in h@ﬁ@-ﬁm é;@! gamapr@gtw@l gegf@mon

Chexns1942, 146, 85- 93.]. 35 The K. for 5-2222 amounted to 613 M. WO
2005/092881 PCT/EP2005/002862 -26 The activity of the low molecular

weight sefstanaes,aan. 6?9{9?:‘f@{erﬁ%%ﬂié’rﬁt%%Eﬂﬂﬂeﬂﬁ?ox@@é@%k&@msed by
time" (PT) clot ;ge%é%i The tances aregé)re ﬁ as a 10 mM solution |
in BMSGERG BE IO edfred dittiorP R HRESRfE can &8 be
solventod terdafte3)0 Q@agulaﬁhu iFrancpla Smen(oistetstbohfiahmobavhp)eutomatic
b'°99a%%?"ﬁ§£§ﬂ§§%¥%‘sﬂ&1y 10yolume QfléQiﬁ}l\H“EBlM?cﬁ' H@@W@%ﬁ!ﬁ&?&ea&ez
in the nstrum é 8‘&5 51:?%3?} ntainer. eacnlﬁI case 5 | of ach th th
ciFBHRNE ‘CaRSEa e R PHASHELD e
proliede? FttieSFsshatinatab G nsageat\iwrifel batatheadrGderia 1.0x10*M
m'r\éﬁﬁ,ﬁc Thereaftarydherad preservative, Dade Behring, Inc., Cat. B4218-100)
Thereafter, 0.25 ml aliquots of human plasma (obtained from whole blood
anticoagulated with 1/10 volume of 108 mM Na citrate) are spiked with 5 pl of test
compound in at least 6 concentrations. 50 pl plasma at 4°C containing 1/50 vol.
inhibitor in solvent are incubated with 50 ul Dade® Actin® BS Activated PTT
reagent in water at 37°C for 3 min., then 50 pl CaCl2.2H20 25 mM in water at 37°C
are added. The time up to the fibrin cross-linking was determined photooptically
from the ACL. The inhibitor concentration, which brought about a doubling of the

APTT cdlotting time, was determined by fitting the data to an exponential regression
(LA,

=

The Ki values of the active compounds of the present invention preferably
amount to about 0.001 to 50 UM, especially about 0.001 to I uM. The PT values
preferably amount to about 1 to 100 pM, especially to about 1 to 10 uM. The aPTT
values preferably amount to about 1 to 100 pM, especially to about 1 to 10 pM.
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K [Rﬂt’f%ﬁ@? ;@acombinauon with o

were pipetted to the semi-automatic device (ACL, Automated Coagulation
“;lé) Lgs%)ratory (Instrument Laboratory)) 50 | of plasma/ inhibitor mixture in
t

2005/0958%1 . : . oy !
€ measurement container. The clotting reaction was initiated ot/ ¥hg?05/002862

addition of 0.1 ml of Dade(r) Innovin("r)z(re'combinant human tissue factor
combined-with-calcium bufferand.synthetic phospholipids, Dade Behring)
Inc., Cat. B4Zka:hfk The tirHe lydo the fibrin cross-linking was
determined photooptically frem.the,15|ACL. The inhibitor concentration,
which Qrought about a doubling of the{PT clotting time, was determined
by fittinhe data 16 am exponentatregression (XLfit). The compounds of
the present inverltion can flrtHerore joe characterised by the Activated
Partial Fhrembeplastin-time-{aPF+F)—This coagulation test can e.g. be 20
run on l1he ACL 360 Coagulati6¥&ystdgm (Instrumentation Laboratory)
automati fe prepared as a 10 mM solution in
DMSO and thereafter made up to the desired dilution in the same solvent.
The test is performed with the Dade(r) Actin(r) FS Activated PTT reagent

(purified sy, phasBRAlOEs AL O A4, Siad H&Eﬂu%@&’&'é%ﬁe{;%g& table salts

preservative, Dade Behring, Inc., Cat B4218-100) 25 Thereatft 5 ml
ali DRSS A PIRGE fo Bt B STy RO RPBIGRAF R ROBTRREP RAS"
1/16wohinperaftéOB midiialcittate) aretspikEtheyittan hofdestnisomydotnd in

at lé?a?ﬁﬁ&?@?&ﬂﬁé‘té%nﬁn ghpRsMAEACooRIRIRINg: /30, Al IRRIPIRA soft
in soivent are incubated with 50.1 Dade gActln r) FS Activated PTT

reaffetitin WRTEFarSTEMRY ST CHeN SHBTERER SH0 28 il fac form of
wateppo RO parensatelyl cFhéntiimefopatoothiekbriorcrokssilinkippsuapsnsions or
detgrminsd.anategpdcaliciipmethe AGL 1The hibiier&A0ceBalion oils. Oral
which broyght about a doubling of the APTT clotting time, was

detd Fﬂfﬁé%gﬁ/eﬂtﬁﬁ’gr %{rere ata to an exponential regression (XLfit). The Ki
values of the active compounds of the present invention preferably 35 .

amount tol B Gerenans HhaRbasHaE AN abBRPeIane S SENPerbisbeg 10 @
valuespeéiiab yia mofantieatoutier 40004} ed pe calyrtdabautin tol0
UMy IheaR Tl values Brsferably pmauat 18 A0euL 1o L0 M a&%ﬁ%?é AT

to about 1 to 10'M. WO_2005/O92£81£CT/EP 005/002862 -27- Example
er c

erapeutically valuable substances, into a

galenical administration form together with saitable, non-toxic, inert,
therapeutically compatible solid or liquid carrier materials and, if desired, usual

pharmaceutical adjuvants,

Suitable carrier materials are not only inorganic carrier materials, but also
organic carrier materials. Thus, for exampile, lactose, corn starch or derivatives
thereof, talc, stearic acid or its salts can be used as carrier materials for tablets,
coated tablets, dragées and hard gelatine capsules. Suitable carrier materials for soft
gelatine capsules ave, for example, vegetable oils, waxes, fats and semni-solid and
hiquid polyols (depending on the nature of the active ingredient no carriers might,
however, be required in the case of soft gelatine capsules). Suitable carrier materials
for the production of solutions and syrups are, for example, water, polyols, sucrose,
invert sugar and the like. Suitable carrier materials for injection solutions are, for
example, water, alcohols, polyols, glycerol and vegetable oils. Suitable carrier
materials for suppositories are, for example, natural or hardened oils, waxes, fats
and semi-liquid or liguid polyols. Suitable carrier materials for topical preparations

are glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils, iquid
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1 0.025 26 0.022 The compounds of formula | and/or their

@gﬁgg%gg#gcally acceptable salts can be used as medicamer})t(? %. 2(55‘5/ 02862
the form of pharmaceutical preparations for 5 enteral, parentera %r oplcaq

o

administration. They can be administered, for example, perorally, e.g. in
ther foem Dfuabipts: Toatduabiets, dragobs stravth andystivlgelatinets and
CapsIpSe SRItIoRS£mulsions or suspensions, rectally, e.g. in the form of
suppositories, parenterally, e.g. in the form of injection solutions or

suspensieN BN salulions, el BRI B9 LBGIAM Ol consistency-

ointments, creams or 0 ) administration is pref .
ProBERBIS PESE Sh TRt STICAT B8 paraiib il cdRTE BRa tBe apreptic pressure,

marufer wiietusadsberTantiiiar sa-soyspessnd skilkd fneta@edybringidgits come
th%n{joe%ﬁiﬁﬁgr&ﬁgif’% ?rﬂ_ﬁéQﬁ'@éﬁﬁazﬂd?msthe” pharmaceutically

acceptable salts, optionally in combination with other therapeutically

valuable sybstances, jnio a 15 galenical administration form.together. with
suitable, T CTES QLA PR B SO Eh R e
matepnidiagdnifhesitsasaisuls ontiehgeetitices catjdvihnisdSudta ecoditier of
mai@ari@?&éﬁﬁﬁmfﬂmﬁﬂwgl@a%ﬁﬁmﬁ%mtﬁﬁﬂsr]m%(?&ger@r%rﬂﬁé@mgie
materials. Thus, for example, lactose, corn starch or.derivatives 20.
o g e A B AR L 0 JUR RS Aol dosece of
tabibes ich i@ PAuREss araeE S ol Adriigeiathenpsilsc Suitmrion.
camepsnaiesials feraait jehatiie-canmdes areedie prampleieaetahldile the
oils, waxes, fat l.soli Jiquid. pol ing.on t .
e el TR
the%%“é‘%ﬁ%’éﬁsgelatine capsules). Suitable carrier materials 25 for the
production of solutions and syrups are, for example, water, polyols,

sucrose, Nveplsugmcanttthpiger Suitablercamerinateials fboinjecidme,

solytiges.Bre 1 fabExRMle calRiuAicehRianRelyols, glycerol and
vegetable oils. Suitable carrier materials for suppositories are, for

example, AaMUTgh oL denedolle VYt a5, 20 S iOud Ok hore

polyols, Suitable carri€r matéeria r topical preparations 30 are
glySsirid heIATSRHBTR dr BisRssitie e EHe S IRfdR HBh eSS,
liquid WO 2005/092881 PCT/EP2005/002862 -2g waxes, liquid paraffins, -
liquid fatty alcohols, sterols, polyethylene glycols and
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cellulose derivatives. Usual stabilizers, preservatives, wetting and
agents, consistency- improving agents, flavour-improving
agents %%tls for varying the osmotic pressure, 5 buffer substBREEE2005/002862
solublllzers colorants and masking aé%nts and antioxidants come into
consideration as pharmaceutical agiupaiits. The dosage of the
compounds of formula | can vary within wide limits depending on the
; 49 be controlled, the age and the individual condition of the
patient and the mode of administration, and will, of course, be fitted to the

di ticular case, For adult patient
dﬁ yd B A e o (4
iesnehsadiiomidse pdtiherser sévemy sty ddisababrhevlpravide!

pharmacoklnetlc profile the compound could be administered with one or
séverafidaily dosagemhits;teod. dm)1 to 3 dosage units. 15 The
pharmaceutical preparations conveniently contain about 1-500 mg,

PrefBT ARG, uIE ) of BERMPOHOHML T IR HbReIiolaw e BXamp|es

serve to illustrate the present invention in more detail. They are, however,

nefinfendedita;im t,%&&fgz@% in Wmenefs W&%%%Q%ﬁ%ﬁe (900 ml) and
PCT/EP2005/002862 -2 Examplg xam tran
ol i%ﬁ

é’ﬁ%e &) 1 RetifandsumSHT P ‘é%o ic&citt Bf(gmol) and
cphuraéephsi@dhjaiﬂlﬂbq %{Qﬂl%@mﬁ:—mmmeﬁld pyridinstoriqiety fhamideking
536‘1%&%@% ﬁb%@%ﬁ%hmmre is heated for 18 h at 105°C,

s-(3RS,4RS)-I-Benz rroli d|ne 3,4- dlcarb lic acid diethyl ester la
PERE R G st 18 Lt e SUICBATh tB i, The
misahwblpeasseral To5ttradniiuredofin- bemmiiyginel(y; . B8aporated to
aggyRasaina@idehydsd(2b 3e adorSAthmnadkissaaaaek iR ¢ FReREP RSB th8on.

re}l ngzltsol %@gg% @é‘?‘i\}f?rﬁﬂle“%ﬁo I\P |t|on the mixture is heated

for ha & Mixtre 16 then evap rated to dryness and
The _insoluble material is filtered off and the

suspended in n-hexan
i G A D e e DT (BT 5 ity

farsthrel hext step without further purification. Yield: 32.5 g (70.3 %),
ESI-MS: m/z = 306 [M+H]+

Under argon-atmosphere compound Ia (325 g 0.106 mol) and di-fert.-
butyldicarbonat (24.4 g; 0.112 mol) are dissolved in ethanol (650 ml). After that
palladium on charcoal (10%; 3.4 g; 0.0034 mol) is added under argon-atmosphere
and the argon-atmosphere is changed to hydrogen-atmosphere. After 2 h at 25°C
the hydrogenation is completed and palladium on charcoal is filtered off. The
filtrate is evaporated to drymess and the residue is purified with {flash
chromatography over silica gel (700 g} using n-heptane/ethyl acetate (2:1) as eluent.
Yield: 25.4 g (75.7 %), ESI-MS: m/z = 316 [M+H]"*

Step 3: trans-(3RS,4RS)-Pyrrolidine-1,3,4-tricarboxylic acid tert-butyl ester Ic

Compound 1b (1 g, 3.17 mmol} was dissolved in of THE (8 ml), and 80 mL of
water was added. The reaction mixture was immersed in an ice-water bath and
cooled to 0 C. To this reaction mixture, 96 ml of 0.25 N NaOH was added in small
portions with stirring until the consumption of the starting diester was detected by
thin-layer chromatography. The reaction was stirred at the same temperature for
about 3C min to 1 h, and the reaction mixture was acidified with I N HCl at 0 °C,
saturated with NaCl, extracted with ethyl acetate four times (each 100 ml), and
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15 Step 2: trans-(3RS,4RS)-Pyrrolidine-1,3,4-tricarboxylic acid tert-butyl

ester diethyl ester 1 b Under argon-atmosphere compound la (32.5 g;
VoOLB8sheissand di-tert.- butyldicarbonat (24.4 g; 0.112 mol) arepdissaived/o02862

in ethanol (650 ml). After that palladivm®mn charcoal (10%; 3.4 g; 0.0034

m%l)ie% gltgl F'O ucrir?rsu ’? mOS Qﬁé%} 0 a?SdEthe ﬁg% OS hered aned mn

change rogen- atmosp K &t 2 ydrt%ena on 1s
coﬁﬁ!&éﬁ%(@ﬁﬁl%@ﬁ@lﬁgf% Eﬁ%ﬁi@amézfﬁt@?@d ¥tHthe filtrate is

evaporated to dryness and the residue is purified with flash
chbomatogtapiy(6HSHR it ed get-(FO0r o) esirigprirepraneretiidaectdtditarh)xylic
asglpent.Yigldt 28419 (75.7 %), ESI-MS: m/z = 316 [M+H]+ 25 Step 3:
trans-(3RS,4RS)-Pyrrolidine-1,3,4-tricarbo, ylic acid tert-butyl ester | ¢

Compaund 13(1,6.3 47 ol s dissaivee i of THE (M Aac i .
of Wat r was ad € reaction mixture was_Immersed In an ice-water

baffispicrdgiEyigoie. FOHmlrdidsrrhhitiarsedaintPol©. 25 R 2 clear
wwladdﬁd its smeittapmeionamdth stifingnuntivibe copsapyplioredfiibebodiimide

difsiac ‘%Mettfétgd Ry Ahinlay ?r@?{ﬂ!ﬁ?&&%fi‘&%olehﬁom (141 g

rea tlon Was stirred at the Same temperature tor about 30 minto 1

nd
the Yool Hizfitetwadiacriitaaavits e & %5?&?5?@&% (g9
NaGipehtinetbtbdvith thyeacetaterfoumtinBse eashitOG mii)yrehdow h at 25°C,

209@1 gx%@%l’ég S@W@Q&é@@&ﬁ@@d ezgsgtggg%cwgcﬂi} ﬁ%%ﬁl)gtf\l(f%ﬁ%rggﬂfc phase is
| in v [

gv ?%’éﬁ‘nﬂéeﬁsﬁ& ’%%’t&& 57 ?r% Tine anacll grled over I(\)Iagé(gtl The

(3m$mephae4 erﬂ‘ﬁw@pﬂenwb@lnbaﬂmw By eoiinetads tdi chmmesylidicdidl. 08 g

1-tegd.budy estavd m - emBeURA 141 (23 3 &-mmol) is suspended in
acetonitrile (30 ml) and N,N- diisopropyl ethyl amin (3.03 ml; 17 mmol) is

cddes 3 20/Cu AL N3 s seluons.otiingd and

methylamlnopr )-3-ethylcarbodiimide hydrochloride EDCI (2.0

adég%ﬂnm‘)” TR S e Sl d S PTEAYF 08 o pncD
is ddbiedtesyieinelintidh. gxifenTied) migidisedl siinadetorrgarhint2Ee0 (40 ml).

evm&e@amﬂwa@eﬁgggmda, SEOIeER U @ﬁﬁt@i%]go@fmﬁmﬁbt?ne aclde(;i and
nic is_washed wit wate in

drl h%§§6? e?ﬁgnorgglﬁﬁzvg\lag%rfs fitered & ar%gl%hef t?g]t% OIS The
evab@?ﬁfédst@m%d Yeftrynes goder reduced pressure and the ﬁnal residue is

chromatographed over silica gel (400 g) using dichloromethane/methanol as
eluents. The obtained crude product is recrystallized with diethyl ether to yield an
off-white solid. Yield: 2.80 g (20.0 %), ESI-MS: m/z = 205 [M+H]"

Step 6: trans-(3RS,4RS)-Pyrrolidine-3,4-dicarboxylic acid 3-[{4-chloro-phenyl)-
amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylj-amide] hydrochloride If

Compound 1d (0.8 g; 2 mmol) is dissolved in thionylchloride (3.93 ml; 54 mmol),
after 30 min stirring at 25 °C 1-(4-amino-3-fluoro-phenyl)-1H-pyridin-2-one
(compound le, 0.443 g; 2 mmol) is added under cooling. The mixture is stirred for
18 h at 25 °C, evaporated to dryness and recrystallized from diethyl ether vielding
compound If as light brown solid as hydrochloride. Yield: 0.872 g (81.8 %), ESI-
MS: m/z = 455 [M+H]", Cl-pattern

Step 7: trans-{3RS,4RS)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-
chloro-phenyl)-amide] 4-{{2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} 1g
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(33.7%), ESI-MS: m/z = 368 [M-H]-, Cl-pattern 15 Step 5: 1-(4-Amino-3
fluoro-phenyl)-1H-pyridin-2-one le 4-Bromo-2-fluoroaniline (13.0 g; 68
wiomobys/tsgdroxypyridine (9.11 g; 96 mmol), 8-hydroxyquinolipefE&ais/o02862
10 mmol) are dissolved under argon in@MSO (40 ml). To this solution

res ?ﬁﬁ% 3& pglnilon |sn?1% irre 1 de%sg?%gfoen aflié% ded a?? ?ﬂi under

20addttine |9fe%bbéa¥édﬂt@wryn@§; @ﬁd@? rédiicéd @@séérr% aﬂd YRS 4ingmol).
geﬁiﬂétﬁdﬁeﬁﬂfﬁmﬁﬂgﬁhm '@dl @Vﬁ[g,fmfﬂﬁ Qﬁh@lg)ﬂ; @)ildémgad the énzxture is stirred
ic, ethane anol as_eluents. .The obtained. crude uct is
rectkr]ys g’lrlﬁlllzedavg:nt@o%}%yfa yrefg gnevg W t| e so ok $£ §’ fified with
(2@TEDRY2ES| rgnzosqwnfnr]ﬁ sldpld- %rérh% (AR HREST-MS: /2 = 533
-waphmﬁe@-@ﬁteﬁrboxyhc acid 3-[(4-chloro-phenyl)- 25 amide]
4-{(2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide) hydrochloride if
Comgg;ﬁ]gjd (0.8 g; 2 mmol) is dissolved in thionylchloride (3.93 ml; 54
mmol), after 30 min stirring at25C

AR o RE LIS OnE, (CMADIRG 5. 048 B Dheny)-

mmo IS nder co e mrxture IS S'[II’
evagda a{&%ﬂyﬂ&ﬁz{ﬁa}r@&%@m@&%&%a i eatﬁéri?}eldlng 30

compound if as light brown solid as hydrochloride. Yield: 0.872 g (81.8 %),
ESTFhv Somymundssf [ Metiple Clyatterp8teh #: described for example 1 with the

trargﬁt(a%lggﬁ,lﬁal;ﬁvlethanesuIfonyl-pyrrolidine-3,4-dicarboxy|ic acid 3-[(4-
chioro-phenyl)-amide] 4-{[2fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-ainide]

ig \%%2905 a%???}% (;Ej %PI%Q%/lotﬁgﬁ %glm .%‘4058159% if &%% 33”?94 chloro-

mmol) is dissolved In acetoni un er addition of

N I\I’Ptﬁ@ébﬁé’ﬂﬂ%ﬁwﬂzaﬂﬁﬂ@ﬁré W&m iy Bgay rﬁ'adf -amide} 2 .

Methanesulfonylchloride (40.6 mg; 0.354 mmol) is added and the mixture
is stirepdiond 8t (&0 3510y Th Teautioh mixtisselicdviaperatenitler/hharly under

?ffaaég/rﬂﬂﬁédsérrwm pAlMe R Caﬁréﬁan@pgraﬂgy shf@lczmlb 2Mgnmol). 4-
0 + atter trans-

(GRYGRERY S%yﬁ{e)(/‘?‘%%énr%é A TR A et o
am.bﬁe]h4a{[23|u6r6fhﬁ(28@¢@02nwraw GYEPREAISH- a?nmrésmél purified with
compeigk Rk aMDIeh2onasoprepiaredias: dessriagd farexampse-Mpithn/z = 483

the 1%{« 'Qﬂ of %teroj
Example 3

trans-(3RS,4RS)-{3-(4-Chloro-phenylcarbamoyl)-4- [ 2-fluoro-4-(2-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl}-pyrrolidin-1-yl}-acetic acid ethyl ester

The compound of example 3 was prepared as described for example 1 with the

exception of step 7

Step 7: trans-(3RS,4RS)-{3-(4-Chloro-phenylcarbamoyl)-4- [ 2-fluoro-4-(2-oxo-2H-
pyridin-I-yl)-phenylcarbamoyl]-pyrrolidin-1-ylj-acetic acid ethyl ester 3

Compound 1f (80.3 mg; 0.177 mmol} and KoCO; (69.0 mg 0.5 mmol) are

suspended in acetonitrile (3 ml). After that bromo acetic acid ethyl ester (32.5 mg;

0.195 mmol) is added and the mixture is stirred for 18 h at 25 °C. The reaction

mixture is evaporated to dryness and purified with preparative HPLC
. chromatography. Yield: 18.8 mg (19.6 %), ESI-MS: m/z = 541 [M+H]", Cl-pattern
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Step 7: trans- (3RS,4RS)-1-Forrnyl-pyrrolidine-3,4-dicarboxylic acid
3-((4-chloro- phen)il)-amide] 4-{(2

witheigdh{&0x0-2H-pyridin-1-yl)-phenyl]-amide] 2 . Compoung ¢{(§@23006k2562

0.177 mmol) is dissolved in acetonitrilesf3 ml) under 15 addition of
N,N-diisopropy! ethyl amine (22.9 mg; 30.9 |; 0.177 mmol). 4-
NTtFBPREhSIformiate (29.6 mg; 0.177 mmol) is added and the mixture is
stirred for 18 h at 25 C. The reaction mixture is evaporated to dryness
kRS AR I It hra e e he ErrerHissr Agnticsrerivis 8 rrd 163 (4
Yhlclok-phG:vhilamid8B4{NE-]HorClip@tiern- 2BIEnardilel 3/1) -phenyl]-amide}
trans-(3RS,4RS)-{3-(4-Chloro-phenylcarbamoyl)-4- [2-fluoro-4-(2-oxo-2H-
pyridindsthophanyicarbameyl -y oidinrldyHsagalicacidiethyl £5i8¢ Theith the

coméaoun S%f fxa ple 3'was prepared as described for example | with the
ext f%% & 5% 25 Step 7: trans-

(3RS,4RS)-{3-(4-Chloro-phenylcarbarnoyl)-4-[2-fluoro-4-(2-ox0-2H-
ARy AT Ao RBg IR A adid SiFgbasib soid (14
Cohipoyhdi#1(86:3 dabs-Q[27luormal)y 2nadoKZC OB #68-0-pig pBenyiimot)daf
suspended in acetonitrile (3 ml). After that promo acetic acid ethyl ester

(32Ipshind- 1I5(guMObkis aglded anddhe MKtIES,stised Rzl ahdRl) are

C. The reaction 30 mixture is eyaporated to dgryness and purified.with
et B AR e s e
= smdiiis pideCrpd e mivoz00 510TESRT HOTAHE YOS ho2gesticgpmixture is
Exaapiedd to dryness and purilﬁed with prepﬁéative HPLC c}éromﬁtograghy. Yield:
trans:(SR8,4RS): 1+ moylm rrplidine-3.4-dicarboxylic aci
s_a[{?_s(é?ﬁoﬁlg_%ﬁ/g#ﬁggﬁ%ﬁlyz _%{yh@%_m N '&F—pa‘éegll

4-%2-qu ro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} The compound of
exeiiPR'Ywas prepared as described for example 1 with the 5 exception

of step 7 Step 7: trans-

(SRIHERSUB S mmpeeeivbpreirlites Jdtagnsiiicaasd-@al(4-chlore-

chigigrihasid-mige) At luquod2iexsAtdpyuridipghdyihamidamide}
4 Compound if (80.3 mg; 0.177 mmol) and K2CO3 (69.0 mg; 0.5 mmol)

aregps i%?@ﬁ&%ﬁé‘%@m Afterdhat 8&?5&8&8‘%@%@?1&%7%11 the

mg, 0.19510 mmol) is added and the mixture is stirred for 18 h at 25 C.
TheE TR A R re is evaporated to dryness and purified with

preparative HPLC chromatography. Yield: ) ) ]
Step 7: trans-(3RS,4RS)-1-Cyanomethyl-pyrrolidine-3,4-dicarboxylic acid 3-[{4-

chloro-phenyl)-amide] 4-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide} 5

Compound 1f (80.3 mg; 0.177 mmol) and K;CO3 (69.0 mg 0.5 mmol) are
suspended in acetonitrile (3 ml). After that 2-bromo-acetonitrile (23.4 mg; 0.195
mmol) is added and the mixture is stirred for 18 h at 25 °C. The reaction mixture is
evaporated to dryness and purified with preparative HPLC chromatography. Yield:
10.4 mg (11.9 %), ESI-MS: m/z = 494 {M+H]", Cl-pattern

Example 6

trans-(3RS,4RS)-1-(3,3,3-Trifluoro-propyl)-pyrrolidine-3,4-dicarboxylic acid 3-
[{4-chloro-phenyl)-amide]-4-{[2-fluoro-4-(2~ox0-2H-pyridin- 1-yl)-phenyl]-
amide}

The compound of example 6 was prepared as described for example 1 with the
exception of step 7



10

15

20

23

36

10.8 mg (11.9 %), ESI-MS: m/z = 512 [M+H]+, Cl-pattern Example 5

trans- (3RS,4RS)- I-Cyanomethyl-pyrrolidine-3,4-dicarboxylic acid
B(mahbores1l5 phenyl)-amide] PCT/EP2005/002862
4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phgnyl]-amide} The compound of
Rl G ek e L Sl S AL AL S
treh${3mBraRBy Eyamdmethyi-fyrolidin-aer it amaliyhc-abich Befpd ] -amide]
choro-phenyl)-amide]

4-{(2-fluoro-4-(2-oxo-2H-p)lridin-1-yl)-phenyl)-amide) 5 20 Compound if

(51904 81 mmeD.A00 K2EOR{09, 0019 R, OIMAY 81 2 PENERLY) e

in acetonjtrile (3 ml). Afte {hat 2-bromo-acet nltrlle(]z 4 m

mifSHRSHdBRETTANE FnlXudRe i i dbffor PACRPAr 8- E THacReqEfBAne (345

mixtger €.19 Senvapol ated! td gy n@ss2amng; ALt e dowith; pre pddadivenl Rh€mixture is

gllga{:pf&qeg%@gyaﬁs’@%é ﬂéﬂgég% zgigeanﬁﬁ(leM éfggﬁﬁéawm)kd purified
-pattern xa rans- : - I -Trifluoro-pro

o e Y B N R B P o FLMS: s =

[2-Feioidi4HD okbitauyridin-1-yl)-phenyl]- amide} The compound of

example 6 was prepared as described for example 1 with the 30

exgephigiteaf step 7 WO 2005/092881 PCT/EP20051002862 -33 Step 7:
trans- (3RS,4RS)-I-(3,3,3-Trifluoro-propyl)-pyrrolidine-3,4-dicarboxylic acid
3-[(4rC t@sﬁf&ﬂﬂkaﬂlﬂ% tsteofidare-Aa R iRy ridindy)-phemlgioro-
initgéli\c%j%o 0 dﬂléé%?] éﬁéo.l?? mol gndl%gy%3§6ﬁ.0 mg, ig%
RIS B R e A PG (R e e -
3-bromo-1,1,1-trifluoropropane (34.5 mg; 0.195 mmol) and Ag20 (45.2

mg S IgEngipsnerdastrafidthe mixture is stirred for 18 h at 80 C. The
reaction mixture is evaporated to dryness and purified with preparative

HPS1€p dh(8RYR0 e pphiljd e 1t 3, 29t 7canbp (@ Bc 21006, IEBILNIG, hatter- 358 hy] ester 7a
[M+H]t, Cl-pattern 10 Example 7

(BRIHERMelbanesulbanypyifidite: 32ddcathetylieiatito i doehtoimd 1b to

phenylsamige A-{23NuRL0d Feox et PN AMbROe YV IAMIAE s in: RM.
Rod:iguez Sarmiento, B. Wirz, H. Iding, Tetrahedron Asymmetry, 14, 2003, 1547-
1551. ‘ ‘

Step 2a: (3R.4R}-4-(4-Chlorophenylcarbamoyl)-pyrrolidine-1,3-dicarboxylic acid 1-
tert-butyl ester-3-ethyl ester 7b

Compound 7a (4.91 g; 17.1 mmol) is suspended in acetonitrile (25 ml) and N,N-
diisopropyl ethyl amin (3.58 ml; 20.5 mmol) is added at 0 °C. Bis {2-oxo-3-
oxazolidinyl} phosphinic chloride BOP-Cl (5.22 g; 20.5 mmol) is added as a solid
and after stirring for 30 min at 0°C 4-chloroaniline (2.18 g; 17.1 mmol} is added to
the reaction mixture, The mixture is stirred for 2 h at 0°C, evaporated to dryness
and dissolved in ethyl acetate {ml). The organic phase is washed with 0.1 N HCl (2
x rml), with saturated aquons NayCOs solution, water and brine and dried over
Na;SOq The organic phase is filtered and the filtrate is evaporated to dryness. The
crude product is purified by silica gel chromatography. Yield: 4.7 g (69.3 %), ESI-
MS: m/z = 395 [M-H]", Cl-pattern

Step 2b: (3R, 4R )-4-(4-Chlorophenylcarbamoyl)-pyrrolidine-1,3-dicarboxylic acid 1-
tert-butyl ester 7c
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According to general method 2c) Step 1:

(3R,4R)-Pyrrolidine-1,3,4-ticarboxylic acid-I-tert-butyl ester-3-ethyl ester
wika2dh5;0bhgs stereoselective mono saponification of the racemicpppdyray@iooasea

compound Ib to compound 7a and the@rrepsonding S,S-enantiomer is

R B S0, M S e o
(3%9%6(4( bhléﬁbpﬁbﬁy@é}baﬁmyémlﬁaq%lgrﬁaiéarbmylncs agitbd fo the
Z%Igﬁhwmdeﬁgspﬁe@tmﬂ@ﬁ@&am&mwﬂ@u@éﬂ &&z@n&?ail mmqlr) 2§°c The

spaned nasslaniie oM s N\ lisapropvL st amin (S

mmo IS al -‘oxazol osphinic ¢

2% § 2@8@%%@ faien éboﬁsrré)sané irdt Sfver %ﬁmﬁ@fa}hsmrﬂamc
mtﬁh@&eﬂﬁfﬂtﬁh@ﬁ@&ﬁﬂ@ﬁl{%ﬂ:&s@e@&r@%ﬁ@ﬁ traddedid 25 the degstion), ESI-

MiXELr r ir r 2 h at 0C, evaporated to dryness and
dlgssfgllveér in eg?iﬁ\% ol ?ﬁ g[é?‘%

ace ate e organic phase is washed With 0.1N

i Dy e e SO S RA S T A A ) (2
evépuorate @ todryheggidinel o'ilbtjtéigm]dtfttmdqé dn)rﬁeut?ﬁyrgihoﬁ gel
chromatography. Yield: 4.7 g (69.3 %), ESI- 30 MS: m/z = 395 [M-H]-,

Clepaitponsaten 2h2 g; 5.96 mmol) is d1ssolved in thionylchloride (10 ml) and stirred

(BR.4R) 0 n
terlt% Sﬁyﬁﬂegreg;!c I\!/[?/% 2%% é@%g%“/%ro%zg 9?4?%: sgtg}r 2-ome
obtEARERPHBN S 2 £5(a- %@fﬁn}@%wﬁs pligrisds \?@%FT%PH iR tpstirred f
THE/Waternible40 teabp dri@itenibhe hydirate (6. SvipH o221 Gondnplpss adtidok crude

to fpsamqure apd.aompiele-sananicationds Qhiaiaed altel.Riring eﬁﬂéﬂ 7d as

2cBEREETIU0 DT A oS AL AT B 160 e

dried over Na2SO4. The organic phase is filtered and the f||trate IS
evéﬁ@ra&ecﬁ@ #Rnedécrmer B e idrg-Lsidrmdombe aud frlidpehioro-

](p mﬁi&@] 3. (BRi4sR)-RyrolidhnerB #-diliarbgxyit.agit-amide} 7e
loro-phenyl)-amide] 4-([2-

Alurgss %&M@@@z@yrﬁg&é bryh- mﬁ{aﬁ] énaggaswy@rgpfa@wﬁ&ﬁel@s mi) under
Compound 7cé mmol) is digs Ived in thlo%lchlorlc{e (10 2r’r21l) |
andify aPbsd %} “SHSRRFORHer th p amine mmol). - -
1-(Methrines@Mugtdlonidey( ) 40Hauyr itz 2eomal) is added and the mixture is stirred
for 18 h at 25 °C. The reaction mixture is evaporated to dryness and purified with
preparative HPLC, Yield: 170 mg (5.22 %), ESI-MS: m/z = 533 [IM+H]", Cl-pattern

Example 8

(3R,4R)-1-Ethanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-phenyl)-
amide] 4-{{2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl}-amide}

The compound of example § was prepared according to the methods described for
example 7. ESI-MS: m/z = 547 [M~+H]", Cl-pattern

Example 9

(3R,4R)-1-Propanesulfonyl-pyrrolidine-3,4-dicarboxylic =~ acid  3-{(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide}

The compound of example 9 was prepared according to the methods described for
example 7. BSI-MS: m/z = 561 [M+H]", Cl-pattern
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(compound le; 1.22 g; 5.96 mmol) is added and the reaction mixture is
stirred for 18 h at ambient temperature. The mixture is evaporated to

witynrsaareithe crude product is recrystallized from diethylethgrseyara oaass2
times to yield compound 7d as 15 light Bgawn solid. Yield: 2.92 g (99.7 %),
ESI-MS: m/z = 455 [M+H] +, Cl-pattern Step 4:
(3 W{n&ﬂethanesulfonyl -pyrrolidine-3,4-dicarboxylic acid 3-[(4-dhloro-

phenyl) amide] 4-{(2-fluoro-4-(2-oxo-2H-pyridin-1yl)-phenyl)-amide} 7e
S&nd 7 & 1eper g solbmi el Mg Rrbdlireabergiifrileci8 mi((4-chloro-

ungns,-naudatmeqwm dliseproppl etby Hmpinéd(a101)ipheniimelddo

Methanesulfonylchloride (140 mg; 1.22 mmol) is added and the mixture is

stirred f9h 180k ab2empblier teast fhﬁ%?@&'&%d& ateddadneassribed for

and punffﬁi ﬁ@r% %a%\é%m P13%_0 mg (5 22 %), ESI-MS: m/z

(3R 4R) i-Ethanesulfonyl-pyrrolidine-3,4-dicarboxylic acid

3-[Exempifol phenyl)- 25 amide]
4-{[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl]-amide} The compound of
exaiﬁiblﬁu?rwasmeﬁaﬁwm@mhamuﬁahﬁmmoaéiaeécmﬁ@wpmmm@ 3-

&l LiMaHt, Cl-pattesmBXample Qxo-2H-pyridin-1-yl)-phenyl
(3 AR Ml§I§.’(E(C)I|{§z:1ine§sizIf({){xréylﬂpyrrol|d|n£ 3,4- dlcarngyllc acid ? [(4-chl grz)-P 7
30 ?)’F?é l)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl]-amide}
The.compound of example 9 was prepared according to the methods
deSEHbERPTBP UshPh ST PPEESILIVES PREPS SShACTRISIRE  Cbp AhP i Gescribed for
20@&9&%%@%@%/6@28@%135&;&&@@ 10
(3R,4R)-I-(Propane-2-sulfonyl)-pyrrolidine-3,4-dicarboxylic acid

3-{(@sghipro1phenyl)-amide]
4 {[2 fluoro 4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} The compound of

o ECREABTRE P%%? é‘f&@ﬁ% SRR S-[(4-chloro-
R Rl et S

3- [(4-chloro-phenyl)-amide] 4-{[2-fluoro-4- (2 0XO- 2H -pyridin-1-yl)-phenyl]-
amitib} tortipecompblinauflexanpe premasipreiadinsaicc Sreling taotredescribed
methpds HesrpedfaNS: m/z = 562 [M+H]", Cl-pattern

Example 13

(3R,4R)-1-Acetyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-phenyl)-amide]
4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y1}-phenyl]-amide}

The compound of Example 13 was prepared according to the methods described
for example 7. ESI-MS: m/z = 497 [M+H]", Cl-pattern

Example 14

(3R,4R)-3-(4-Chloro-phenylcarbamoyl)-4- | 2-flnoro-4-(2-oxo-2H-pyridin- 1-yl)-
phenylcarbamoyl]-pyrrolidine-1-carboxylic acid methyl ester

The compound of example 14 was prepared according to the methods described for
example 7. BSI-MS: m/z = 513 [M+H]", Cl-pattern
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example 7. ESI-MS: m/z = 601 [M+H]+, Cl-pattern Example 12
(3R,4R)-1-Dimethylsulfamoyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-

wheydsespide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]- am gﬁh}%o&fﬁﬁzsﬁz

The compound of Example 12 was pre%%red according to the

described for example 7. ESI-MS: m/z =562 [M+H]+, Cl-pattern Example

13fsamiR)LR Acetyl-pyrrolidine-3,4-dicarboxylic acid

3-[(4-chloro-phenyl)-amide] 4-{ [2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]

-aﬁﬁﬂ@@ﬂ%ﬁ&b@m@dﬁﬂ)ﬁ@dﬁdﬁm -33twiasapbeprlied acwadding e[fdechloro-
ydaseiibed| EeARIE lo o) tSHz =149 %Mﬁ'glﬂra&k@&ttern

Exam el4 (3R 4R)-3-(4-Chloro- phenylcarbamoyl) -4-T2-fluoro-4-

"?EQ C%'I_lll fleXQ Peefy&g %amo e}i Was gt!) %ﬁ\rbox%lccfl esc zbed for

thyl ester 25 T e co poun repared accor
thé%ﬁ@%ﬂ’@ci’svﬁ@ééﬁﬂﬁ@%ﬁwéﬁﬁﬁ}w ESI-MS: m/z = 513 [M+H]+,
Cl-pattern WO 2005/092881 PCT/EP2005/002862 -36- Example 15
(3RI4R%+1-(2-Fluoro-ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} The
gompmmdmi exaifpe dwas Q&ﬁ@fﬁdﬁd@&ﬁm tinthesmetiels (2 ml) under

e f e/ Wit

Coﬁrﬁggs% R @fé@ﬂ% %%Ec)) s%éeg |ng %%:Beltlgﬁigp?or?% ‘ml undn o) and
addigsA 12 ces0E smg! )0‘843%%%60 |tf%é?ﬁ;ﬂ% Rid psorrig e stirred at
mn8ofCandtiAg (48 rmersd2 mmm&g@hdmdst@mervaac’ﬁhe maﬁdte; Thieture is

mi r f . %
ob;ég%ﬁsdﬁ%%é%%eaa.gﬁ? et e *

VBT COYIMAT50: T RFES ), EST-MS: miz = 501 [M+H]+,
Cl-pattern Example 16 (3R,4R)-3-(4-Chloro-phenylcarbamoyl)-4-
[2-fi¥epaple £8 oxo-2H-pyridin-1-yl)- 15
phenylcarbamoyl]-pyrrolidine-I-carboxylic acid ethyl ester

{3R,4R)-3-{4-Chloro-phenylcarbamoyl)-4-{ 2-fluoro-4-(2-ox0-2H-pyridin- 1-yl)-

phenylcarbamoylj-pyrrolidine-1-carboxylic acid ethyl ester

The compound of example 16 was prepared according to the methods described for
example 7. ESI-MS: m/z = 527 [M+H]", Cl-pattern-

Example 17

(3R,4R}-3-(4-Chloro-phenylcarbamovyi)-4- [ 2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-pyrrolidine-1-carboxylic acid propyl ester

The compound of example 17 was prepared according to the methods described for
example 7. BSI-MS: m/z = 541 [M+H]", Cl-pattern

Example 18

(3R,4R)-3-(4-Chloro-phenylcarbamoyl)-4- [ 2-fluoro-4-(2-oxo-2H-pyridin- 1-y1)-
phenylcarbamoyl}-pyrrolidine-1-carboxylic acid isopropyl ester

The compound of example 18 was prepared according to the methods described for
example 7. ESI-MS: m/z = 541 [M+H]", Cl-pattern
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The compound of example 16 was prepared according to the methods
described for example 7. ESI-MS: m/z = 527 [M+H]+, Cl-pattern Example
Vﬁ.@ é&dﬁ;éﬂ)ﬁﬁ-@-ChIoro-phenylcarbamoyl)-4- PCT/EP2005/002862
[2 -fluoro-4-(2-oxo-2H-pyridin-I-yl)- 20 _ 37 .
nylc b moyl]-pyrrolidine-I-carboxylic acid propyl ester The compound
f 117 was prepared according to the methods described for
example 7 ESI-MS: mlz= 541 [M+H)t, Cl-pattern Exam le 18 (3R,4R)-3-
(4 BRIBP-HETreldiBm by R HUDTE s ot ot ig-yl)agg  3-[{4-
ph&ﬂwi&agﬁ&mwm@hd{mﬂw@@xwmmdmppmwB@i%ﬁ&eﬁ ]-amide}

compound of example 18 was prepared according to the methods

ggg%%%g% gﬂg&lﬁé IE@W@ %?;%mgﬁé&!% 15@ GlaPtelaW s crived for
X
(3|5x3§x)13 éﬁf éggi&g OFdIH E -dicarboxylic acid 3-[(4-

chloro phen )- am|de]

- (2 0x0-2H-pyridin-1-yl)-phenyl]-amide} The compound of
example 19 was prepared according to the methods described for 5

ex&3nple)7)-ERHMEsmipnybpgrinlidife-Sipligerboikampledd  3-[(4-chloro-

-Methanesulfaay-purolidine31dpdicarkax Udrglaloro-
pheﬁﬁ))@mldg]ﬂ% {[éﬂﬁuoro 4- (Z%XO 2H- sﬁﬁgfn 1 yl?d}?Q -amide} The

d
gg?gfl% %&fﬁg%% 1\3’% Rhahg gr@@%%%@@n% Bh&lg}%g&? % described for

7 starti om he enan lomer.
ESHRP 7zsiast§§[@ﬁrputb6é% P& ﬁa@i&ﬂﬁreﬁﬂ $:m/z = 533 [M+H]", Cl-
(3RatkRy- Sulfamoyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-phenyl)-
amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} 15 The
comp‘ggp;g of example 21 was prepared according to the methods
described for example 7 with the exception of step 4. Step 4: Compound

79 GRAM SGammplisdirakes mcﬂa%n%ﬁ}cm%we NS ro-phenyi)-

C and‘a splution of stlfamide 4 mmol) in
dlg?fﬂ*@ 14— % [2-fluoro-4-(2-oxo-2H-pyridin- 1’Y) phenyl} -armide}

The compound of example 21 was prepared according to the methods described for
example 7 with the exception of step 4.

Step 4:

Compound 7d (100 mg; 0.2 mmol) is dissolved in diglyme {1 mi). The mixture is
heated at 160 °C and a solution of sulfamide (23 mg; 0.24 mmol) in diglyme (1 ml)
is dropped to the reaction mixture within 5 min. The reaction mixture is heated at
160 °C until a full conversion to example 21 is observed. The reaction mixture is
evaporated to dryness and purified with preparative HPLC. Yield: 4 mg (3.7 %),
ESI-MS: m/z = 534 [M+H]", Cl-pattern

Example 22

(3R,4R}-1-Formylpyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-phenyl)-amide]
4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

The compound of example 22 was prepared according to the methods described for
example 7 with the exception of step 4.

Step 4:
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20 is dropped to the reaction mixture within 5 min. The reaction mixture is
heated at 160 C until a full conversion to example 21 is observed. The

wQeastionsalixture is evaporated to dryness and purified with PfEjEFatiRar02862

HPLC. Yield: 4 mg (3.7 %), ESI-MS:3%/z = 534 [M+H]+, Cl-pattern
Examplens? 70 ( @&%g 1050@mlﬁyrq@l@i&@%&qh@amm&@&@z ml) under

amld 2-flupro-

4-chlor
@%}b@@ﬁ%ﬁf‘ﬂ- TR A B LMl S PO e ar RS
prisperRehakedrifid iogh® hretodssaesiaddeths T esgtiomimixtwit The mixture
EXGEPIAMOhSIBR tsﬁ@peﬁtwal;i@p&/@a?&ﬁm@&ﬁe 2R0B{PR2862 oKA8rved.

d 7d 0.2 lve | 2
A TR RS s T Bt P e e e SR

n‘@f@éﬁi}ﬁm&l@l(S%Bné%@&n%’@lﬁé@d@éd@th@’@é&%ﬁ mlxture The

mixture is stirred at ambient temperature until a full conversion to

ekeampplle 22 is observed. 5 The reaction mixture is evaporated to dryness
and purified with preparative HPLC. Yield: 40.4 mg (41.1 %), ESI-MS:

ﬁ(éﬁﬂl%ﬁ% [(M2d]TrﬁhQ%t@mYEW~3,4—dicarboxylic acid 3-[{4-chloro-
1-(2 luoro-ethyl)-pyrrolidine=3,4-dicarbexvlie.acid

pﬁi ?ﬁl c?'rré ds % gml 0y E;hﬁ &0 ﬂ-&d pyr1§in ‘ii %'?) p%e%y? armide}

4-{[2-fluoro-4-(2-gxo-2H-pyridin-1-yl)-phenyl]-amide} 1 The p
gﬁﬁﬂ@?@%ﬁ%ﬁi&%}éﬂ%&%ﬁ@ﬁé%&eﬁﬁcﬁ%g HaREsabed for

emmmlb 7 wiith thecsxgeptionfefegtép 4. Step 4: Compound 7d (80 mg;
0.16 mmol) is dissolved in dichloromethane (2 ml) under addition of
Nsirdiisopropyl ethyl amine (60 I; 0.41 mmol). 2,2,2- 15
Trifluoroethyltriflate (57 mg; 0.24 mmol) is added to the reaction mixture.

The mixtue @ds(tgr@qggatoairg Qfﬁﬂ&t)e{pﬁﬁrs%tl% YRR GARMEASION 1) under
example 23 is’ observed. The react n mixture i O(s?ﬁvap};)ra&7 /4% to d?]/\ﬂ s, , 5
aft i fied |tN’Hréﬁé?BfWhFﬁ_ Yléﬁ’alrfo vord
milzifus3Fefdttidgt€ 57 ateri) 20 Enaniblg 2lded to the reaction mixture. The
(3RuAR: k(&2 Riflorpsthy h-RysEplidinend ArdiGaipexylierdei to example 23 is
3 g4se(r:\t]f!8roThe reaction mixture is evaporated to dryness and purified with

preparative HPLC. Yield: 10.0 mg (11.4 %), ESI-MS: m/z = 537 ‘M+HT, C-

pattern
Example 24

(3R,4R)-1-(2,2-Difluoro-ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[{4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-y1)-phenyl}-amide}

The compound of example 24 was prepared according to the methods described for

example 7 with the exception of step 4.
Step 4:

Compound 7d (10¢ mg 0.2 mmol) is dissolved in acetonitrile (2 ml} under
addition K,COs (56 mg 0.4 mmol). 2,2-Difluorcethylbromide (59 mg; 0.41 mmol)
and Ag,0O (47 mg 0.2 mmol) is added to the reaction mixture. The mixture is
stirred at 80°C until a full conversion to example 23 is observed. The reaction
mixture is evaporated to dryness and purified with preparative HPLC. Yield: 20 mg
(18.9 %), ESI-MS: m/z = 519 [M+H]", Cl-pattern
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phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-p),ridin-1-yl)-phenyl]-amide} The
compound of example 24 was prepared according to the methods
3395)5?(99&851 example 7 with the exception of step 4. 25 Step 4: )
ompound 7d (100 mg; 0.2 mmol) is dissolved in acetonitrile (ZffYifdeT002862
addition K2CO3 (56 mg; 0.4 mmol). 2,23bifluoroethylbromide (59 mg; 0.41
mrmj,)m?nggzo (47 mg; 0.2 smcl) is added to the reaction mixture. The
mixture 1s stirred at 80C until a full conversion to example 23 is observed.

Th ian j 1a.dr rified. with -
pre?%%%‘%é iy JW@@%’; S vy 5%%%@%% chlore
S T30S GoDREP PTG 88) T hepathprais
(3R,4R)-1-(2-Hydroxy-ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phemyI FamReEP4- eI A 2axBr o By i iipy-sHasynashoided sppgbed for
compenysld pf axample Af wanp(epared, atqesding to the methods

described for 5 example 24. ESI-MS: m/z = 500 [M+H]+, Cl-pattern

Ex

6 .
(3R,4R)-1-Methylcarbamoylmethyl-pyrrolidine-3,4-dicarboxylic acid 3- [ (4-

chlorg- -amide] 4-{[2-fluore-4-(2-0x0+2H-pyridin-l1-yl)-phenyl]-amide
Thgi( (%%ﬁﬁ%%%éjﬁéﬁé e v"?’/aéfi ﬁﬁ Pra?)(}%%%%birg[‘r%r P(;()ﬁ?g?netr]?g S .%"[(4_
de@mq@)@mrﬁﬁfé’é@-ﬁmmr Aipxe- BHsImidrm=L -1 )-phaayh -amide}
Example 27 (3R,4R)-1-Isopropyl-pyrrofidine-3,4-dicarbo3ylic acid
3-[(Bhehioropphed yif<smnigd] 26 was prepared according to the methods described for
4-{{2:fhiproA- @sera hmyuidis ke phenlamisie} The compound of

example 27 was prepared according to the methods described for 15
exaénxgrlg %42 ith the exception of step 4. Step 4. Compound 7d (100 mg;
0.2'/ima s dissolved in a mixture of methanol and acetic acid (9:1; 2

ml). Acetqn (24 mg; 0.41 mmgq|) is_ added and the reaction mixjure s

LEr AR et SR %%ﬁggﬁ@eﬁ%s ngC}%leﬁ%fE#oqe%gm"Phenﬂ%
addediide]tihe [20fmixtene (Aiee-Silrmgidin 1811 et lemydiemtideiperature the
reaction mixture is treated once again with aceton (24 mg; 0.41 mmol)

andrilaBn3loN {42 Magitlold 27 was prepared according to the methods described for
example 24 with the exception of step 4.

Step 4:

Compound 7d (100 mg; 0.2 mmol) is dissolved in a mixture of methanol and acetic
acid (9:1; 2 ml). Aceton (24 mg; 0.41 mmol) is added and the reaction mixture is
stirred for 30 min at 25°C. After that NaBH3CN (45 mg; 0.71 mmol) is added to the
mixture. After stirring for 18 h at ambient temperature the reaction mixture is
treated once again with aceton (24 mg; 0.41 mmol) and NaBH;CN (45 mg; 0.71
mrmol) and stirred at 80 °C for 18 h. After that the mixture is evaporated to dryness
and purified with preparative HPLC. Yield: 3 mg (3 %), ESI-MS: m/z = 497
[M+H]", Cl-pattern

Example 28

(3R,4R}-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl}-phenyl]-amide} 4-[(1H-indol-5-y1}-amide]

According to general method 2d}

Step 1: (3R,4R )-Pyrrolidine-1,3,4-tricarboxylic acid-1-tert-butyl ester-3-ethyl ester 7a
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mmol) and stirred at 80 C for 18 h. After that the mixture is evaporated to
dryness and purified with preparative HPLC. Yield: 3 mg (3 %), ESI-MS:
m/z = 4972'%/11 +H]+, Cl-pattern 25 Example 28

ethanesulfonyl -pyrrolidine-3,4-dicarboxylic acid ~ PCT/EP2005/002862
3 {[2 -fluoro-4-(2- oxo-2H-pyridin-1-yl)- pﬁ@ﬁyl] -amide}

4-[(Tht-ncebielhtamine] Acgortliic: to g enerakmethiocdRehStal dompound 1b to

3 olidin A-tr XY | t t t
7aR6é‘5?>2%%%0&S%H%S%T/%%%s/o%‘a%%z R L e e R

RS SR 1R Thiktu e BEchTRFOGRT T 45T RBRTSTard 7403, 1547-
andiﬂﬁé.correpsondlng S,S-enantiomer is described in: R.M. Rodriguez
Sarmiento, B. Wirz, H. Iding, Tetrahedron Asymmetry, 14, 2003, 1547-

15R5§26R Stegﬂ {3R,4R )-4-[2-Fluoro-4- {2 -ox0-2H-pyridin-1-yl)- ]phenylcarbamoﬂ]n
0 2-0X0-2H:p
pyr d3 ﬁlli |(§%1Cr 46% |écg"éfé_l f it)ée'}%?!b y Se)rsta'p egr é»{e,the)f%és‘ter 28b
Compou nd 7 6mmol) suspen acetonitrile (20 ml) and
aa.rb%y(ﬁ ?ﬁ;ﬁ% #hifl EBSHS i%)sPﬁPngft)p Faarards CogEp e N
(2 4{ﬁ1gmxﬁpm rﬂdxl;)hsmuld@dﬁsnd;stﬂmhand)aﬁa@«dm‘g 36r°8D BP«tl2Ba6 g5 10
t1 (t‘hﬁHH qé&ﬂé&lggoam%eay&aatwﬁwgﬁ{lwzéggex(%ﬁtgggamﬁm 'ﬁ@ﬂgﬁﬁno 3-
0 reacti re ixture is stirred for 4 d.a
o LR HdbTOEH i SERy atbieHo00 T T oFGR. Sl geaction
washedwiét T RaNTHEIEE shiredifor 1004t d§teotPprazedB sbimnisn andidssolved
andx%ﬂﬁr?&éﬁfée@@/ﬁm\lq%S%amegm@q@Iwmﬁ@&a\iﬁm&eﬁeﬁ@n@lsmﬁm, with
flltraﬂﬁzs evapora }T%s The rude roduct 15 |Sf§urlgled bylia,zﬁ% The
gel m%‘flograp %3(@ efoo MM ¢
stePEABRMARYe4s Q@F’él 1 3 azqqsls\yfﬁﬁprﬁ#ec} m,ﬁ‘ﬁeaﬁ%a%aﬁeﬁ? product
pyrrﬁ'@lﬁﬁeﬁ%hﬁ&%@l&@%ﬁi&tﬂg@@@? hysdrachioyige 5280 GOrasDOAE: 28l = 472

(5. 3}771 1 mmol) is dissolved in 6 N HCI in isopropanol (42 ml) 20 and
the mixtu e is stirred for 2 h at 25C. The mixture is evaporated to dryness

and the crude prod ecr llized from d|e leth 1S al t|m
yield*@ompotind 28 éﬁﬁﬁ%’%éf I% géﬁ ery Earbamoyl]-

ESI;M%oIrd#rze:Smbc[Mket—md ethyl ester hydrochlonde 28¢

Compound 28b (5.37 g; 11 mmol) is dissolved in 6 N HCl in isopropanol (42 ml)
and the mixture is stirred for 2 h at 25°C. The mixture is evaporated to dryness and
the crude product is recrystallized from diethylether several times to yield
compound 28c¢ as an off-white solid. Yield: 4.89 g (105.2%), ESI-MS: m/z = 374
IM+H]"

Step 4 (3R4R)-4-[2-Fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenylcarbamoyl]-1-
methane-sulfonyl-pyrrolidine-3-carboxylic acid ethyl ester 28d

Compound 28¢ (3.1 g; 8 mmol) is suspended in acetonitrile (20 ml) under addition
of N,N-diisopropy! ethyl amine (3.24 ml; 19 mmol). Methanesulfonylchloride (1.3
g; 11 mmol} is added and the mixture is stirred for 18 h at 25 °C. The reaction
mixture is evaporated to dryness and purified by silica gel chromatography. Yield:
3.5 g (102.5 %), ESI-MS: m/z = 450 [M-H}"

Step 50 (3R,4R)-4-[2-Fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenylcarbamoyl]-1-
methane-sulfonyl-pyrrolidine-3-carboxylic acid 28e
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Step 4: (3R,4R)-4-[2-Fluoro-4-(2-oxo-2H-p ridin-I -)d)-phenylcarbamoyl]-I -
25 methane-sulfonyl-pyrrolidine-3-carboxylic acid ethyl ester 28d

Woormonsnes28c (3.1 g; 8 mmol) is suspended in acetonitrile (2@l kef@deno2ss2
addition of N,N-diisopropyl ethyl aminei(3.24 ml; 19 mmol)

ey ehoride £1:2, 81 molis aded and the MMUe Sreer (11

€ réaction mixture 1S evaporate’ to ry

e pabifiddy smiencdeidertorhatSy@phy TieRl) Boaide (Eozis %)mure and
E&ln‘l@&tﬁ@iporﬁﬁ@a{bﬂﬂs%ﬂlﬁeﬂ%%iﬂl@g Rt Q- ¥-+4220%0:2Fhe mixture is

rldlnl lcarbamo I [ rbo j
R e R e L o %*é%"é*l%%aan g geed
gMathiRBAEdRTuI0EE NaeRndghe t@m TheiR s ekl s £ ﬁﬂ)l and
Li2Hifehehgopate (g08oy;s 25Chrebi)isacdat il thelnibtargratdct is extracted
compleie sapopiicatiay &9&9{@'@?@(%@ ﬁ@ﬁﬂ%@%&%ﬂ}&@é&ﬁ& hases are
mixture js eva orated [@?Iry ess aa\g;i %@Dé din.eth Iac taté and.th
proseRedi ey E’l%%i@“\?é Jrated & a BIFTIac phase 1s
aq:mqmmtpﬁasi@ isdiyoked. toYigld: ahd7agidifigd. Wlt%Z,S‘%E&IqMSJUSBHEI = 422

sqlytien-until pH = 1. The product is extracted several times with
ethylacetate (3 x 100 mI) The combined organic phases are washed with

Vb B g “’fﬁ%ﬁf?%‘%% P LRI |- uoro-s
[I\/ﬂﬂ?@té'ﬁfﬁ?y aRy-Rietihinesite y L Frondrhe-s ranedrdfiic acid
3-{[2-fluoro-4- (2-oxo-2H-pyridin-I-yl)-pheniyll-ainide]

A-[Theipoiokd 287 [ 1dMice) 086 Compounduggerdadinryetoadsinmat)lisind N,N-
sugpesg y'lne %ﬁﬂl%@ hand h&&b@@%@%@@@n};@@@mo mg; 0.
0. 354 m R d at 25% gP -C| (90.m ,f 3&5 354 1 m §)5IS added dol
aéé‘%mfa% & aftef ﬁPrEh(fjoé i pnit e %‘8 ghinoiRdole %l jrine Jncoie
0.286mEnd a6 ekl wafderctactor enptkamaripteren M@%@ﬁﬁrw@ﬁeﬁ@r 18
h ﬁt AA5eeVepiataddad &Qﬁ@& and pufified by siliea @elchromatography. Yield:

mat I a I-MS: m/z = 538 [M+H]+
%ﬁ%?%%%@% g &351 eth%ﬁn%e?\/{ fonyl-pyrrolidine-3,4-dicarboxylic
aC|d 3- {[2 -fluoro-4-(2- oxo-2H-pyridin-1-yl)- phenyl] amide}

4- EZF é’o?y phenyl)-amide] The compound of example 29 was

prepared according to the methods described for example 28. ESI-MS:

m/BRERY IMM¢thanesulfonyl-pyrrolidine-3,4- dicarboxylic acid 3-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-y1)-phenyl]-amide} 4-[(4-methoxy-phenyl)-amide]

The compound of example 29 was prepared according to the methods described for
example 28. ESI-MS: m/z = 529 [M+H]"

Example 30

{(3R,4R }-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic  acid  3-{(3-chloro-4-
methoxy-phenyl)-amide] 4-{{2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}

The compound of example 30 was prepared according to the methods described for
example 28. ESI-MS: m/z = 563 [M+H]", Cl-Pattern

Example 31

(3R, 4AR)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic  acid  3-[{3-fluoro-4-
methoxy-phenyl)-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}
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Example 30 25 (3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic
acid 3-[(3-chloro-4- methoxy-phenyl)-amide] 4-{
fhae -0x0-2H-pyridin-1-yl)-phenyl]-amide} The compo fréq. -
@a%@é@%%gwas prepared according to,the methods describedg or/%2%:"I{ms62
example 28. ESI-MS: m/z = 563 [M+H!+, Cl-Pattern Example 31 30
(SREARYIIIBRSRTSIATING R by¥re RIRRAT s ereafhesihchecractbrdsgsralpd for
metheiate mA)-sistedel = 547 [M+H]™
4-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-y1)-phenyl]-amide} WO 2005/092881
PGLAERAD95/002862 -42 The compound of example 31 was prepared
according to the methods described for example 28. ESI-MS: m/z = 547

[MAH] e 32 1 L . ) a
R B GEefoast prezchidine b rdiesrhontlc. agd > [(-chloro
3-[fémtfﬁrmlb¢3¥%$m5kiéﬁy Yaigiifid-oxo-2H-pyridin-1-yl)-phenyl]-amide}
4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} The compound of
ex@hplerBponns pfepanett dosrdimgiertdemetiogstddberibedidds described for

ex 283 BS1=-MS: myz=—s5p M Hit, Gliatesn Example 33
(3R,4R)-I-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-2-

1 or nyl)-amide]

4%&%@%&%%—(2-%0-2H-pyridin-1-y|)-pheny|]-amide} The compound of
example 33 was prepared accordjng to the methods described for
xR b M e B pppag s L a{ﬁewk&amapﬁ 34 5~[(4-chloro-2-
(SRuRY-phiathdnesdibdyitbflvolidide B axeticihryxidicaeid BH(2rakiinmide}
15 chloro-phenyl)-amide]

4- {2 bo@rduiEd @f ex2 iy Geliwab-yhepied ylcandide) ol e eastpstinttakibed for
ex I repared accord the - s described for
ex%&glgg%%%ﬂ@o%ﬁzd? 546; iM+%j]¥?§:l%§?t§?n Example 35
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
20%?5?\@}6- ethyl-amide]
4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} The compound of

ex Whﬁ%&%ﬁ@g‘a\f@aﬁ B 18- fnt- ey e sciasish fo?-[(2-amino-4-

exaniple-2BeS)-MEae iz F5Tdhd <0 Cd-BHtpyri Fxamrplp Rfenyl)-amide}

The compound of example 34 was prepared according to the methods described for
example 28, ESI-MS: m/z = 548 [M+H]", Cl-Pattern

Example 35

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic = acid  3-[(4-chloro-
phenyl)-methyl-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-y1}-phenyl]-amide}

The compound of example 35 was prepared according to the methods described for
example 28, ESI-MS: m/z = 547 [M+H]1", Cl-Pattern

Example 36

{3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide} 4-[{1H-indazol-5-y1}-amide]

The compound of example 36 was prepared according to the methods described for
example 28, ESI-MS: m/z = 539 [M+H]"
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(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid

3-{[2-fluoro-4-(2- 25 oxo-2H-pyridin-1-yl)-phenyl]-amide}
WO[te¢d4naks20l-5-yl)-amide] The compound of example 36 wasHarepeMack/ 002862

according to the methods described fogzexample 28. ESI-MS: mlz = 539

[ +aj']|%1\/\/9 2005/092881 PCT/EP2005/002862 -43- Example 37

(3R, -?L-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3- [ (5-chloro-

pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-o0x0-2H-pyridin-1-yl)-phenyl]-amide
Theke %ﬁ@f’éﬂ&g}ﬁ B é-aa%é'%‘%f‘yé 8FAMg to ﬁfédmeﬂ?gh%';mom'
degeiibied fh)-Smdahip(e22Buweith-thE exaeplibrfidiep 61 5iép6:l} -amide}
Compound 28e (35 mg; 0.083 mmol) is dissolved under argon in
thitiydchigdd n 0@ 3xatk N4 Bwansiite-aenetatdither s anesnancid@escribed for
acidchlagri i IS. St 30 min at 25 C. 2-Amino-chloro
pf%é%’ﬁéi?sq%&%ﬁ\%%%%ﬁg%ﬁm suspension in oil (55%; 24 mg;
0.58 mmol) is added under hydrogen evolution. The mixture is stirred for
30 A at 25C. The corresponding acidchloride solution is added to the
reaction mixture of the deprotonated 2-amino-chloro pyridine. The _
conmBRTeRRE 9S8 rasa kSt radel 7sadatsobicd Thelte astion kudbieagionlorid
is (@vapalated tomryniess apdaurified bysiigaadirghiomeingtapMie Vigtdure is
36 % LMS: Mz =5 +H]+: Cl-Pat ampledf 4 N
(3‘q , %%ﬁg%%ﬁéﬁ?or%épyrro |<§I)in@%%—gﬁgﬁ)%xg%ggg@@-chIorq-dNaH
beFSDRRTRIERAL Ao 20 B35 DI s rdded R AR RTEEeRTesvphision. The
comigattadsoftexahipleiB8miasaprEiarcthaccanding tathe aietthddsde solution is
degeribed far. 20, eXaMpIg28e P WM Sepia Suattd MLt ChBASIG R dine, The
Example 39 (3R,4R)-I-Methanesu(;{f(%nyl-ﬂoyrrol| m@-S,ﬁ{ilcarquyllc acid , .
ﬁg{@% _SBMW_}&%?ag]sme of 7 d at 25°C. The reaction suspension is

4-fexflocreddd Sayrethond ot bpsitidingtl yhrpanyiapinidéiels 36 mg (81.5

Aagerainone ganeralmeadize) SteRtém
(3R,4R)-Pyrrolidine-1,3,4-tricarboxylic acid-I-tert-butyl ester-3-ethyl ester

7aE;cI'aQ%§£%r§oselectlve mono saponification of the racemic mixture of
compound b to

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic =~ acid  3-{4-chloro-
benzylamide) 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl) -phenyl]-amide} "

The compound of example 38 was prepared according to the methods described for
example 28. ESI-MS: m/z = 547 [M+H]", Cl-Pattern

Example 39

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic  acid  3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-1-vI)-phenyl]-

amide}
According to general method 2e)
Step 1: (3R, 4R )-Pyrrolidine-1,3,4-tricarboxylic acid-1-tert-butyl ester-3-ethyl ester 7a

The stereoselective mono saponification of the racemic mixture of compound b to
compound 7a and the correpsonding S,S-enantiomer is described im: R.M.
Rodriguez Sarmiento, B. Wirz, H. Iding, Tetrahedron Asymmetry, 14, 2003, 1547-
1551,
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compound 7a and the correpsonding S,S-enantiomer is described in: R.M.

Rodriguez Sarmiento, B. Wirz, H. Iding, Tetrahedron Asymmetry, 14,

WO0Bp4/bdbas 80 1551. WO 2005/092881 PCT/EP2005/002862 pidfhiieRs 002862

2a (3R,4R)-4-(4- Chlorophenylearbamoy@ pyrrolidine-1,3-diearboxylie acid
éert butyl -3-ethy ter 39 % nd 7a (1 g; 3.48 mmol) is

su Egna%dﬁ?aﬁa ot ﬁ]g TR SRR, ’é’t‘fw;%r%ﬁ%ﬁ‘f?’@o@iiﬁwﬂad -

6. gmml)qgadﬂedaﬂwzﬂsr@ BOP-CI (1. 772 g; 5 6 96 mmol) is added as

a solid and after stirring for 30 min at 25C 4-chloroaniline (0.444 g; 3.48

mraekhiscagded4q the; reast'mﬁhmhxﬁurms"ﬁlaﬁdedb(mrad%ﬂmeﬁ for £8) haatl N,N-

259113%"?' Iaigd Pa%¥n?§v?£nﬁ %%%Or}{%?og‘ RihYhags :% %g%o tdihﬁ 772 g

orgam se IS hed with Saturate uous N

(1(950%9@ edqsd ahn slidia %ﬁgc%r?ﬁéf&?*&j o i B ANESS G hfprganiline
ordani¢iphasedsifiteipts 10dandothie:fiknatinis mvapordied taidnynesstithel for 18

crigl pradctdspuified by é{%@sgeinah&@mﬁmrﬁp%ﬁ ield: 05 @ 486:2). The

%), ESI-MS: m/z'= 395 pattern
(SRUERY RS %Wﬂﬁgw %%a%%ﬁ%wﬁaﬁiff@ﬁm NeeGBosIhtaribtOthi, 2 N
estéChytborh)orite89cddompeundiBed ¢teb ia4L03 Mneclygsrdispbhsedsifiltered
6Na'd@£ﬂ@ ISRPHRNAROLE a?-aéme drp-ped the r&aa@ RIBRAUIEIS SHEEHfOMlica gel

t 25C. The crude
or GEETS GRRRATo B R ah e g%ﬁm&wn
Yleld 1.44 g (107.2 %), ESI MS: m/z =297 [M+H]+ Cl- Pattern Step 4:
(3RAR) 34 (BB ARrdstnsiTy eetsrmbshbrmeet haredifiory-phendineesid ethy]
20 sasbptiskioiddethgd ester 39d Compound 39c (1.44 g; 4.32 mmol) is
dissolved in acetonitrile (10 ml) under addition of N,N-diisopropy! ethyl

aming{320Aatkol2 P8 mm@)ﬂa@mi@a\/ ﬁ'@N@@i(ﬁ?QdﬁQa@aﬁdi (12.5 ml)
mmol) i added and the mixture |s Sti rr{e r 18 h 58 The reaction

mittlFe et SO R IS Ey T gr? purlfled1 With 35-4ilicAcgRfretion mixture s
chroreeotfiebty dyitetds andgberradevefresisvmsstallizes sTaqiFem] digthylether
patf@ RIGR Dff-white solid. Yield: 1.44 g (107.2 %), ESI-MS: m/z = 297 [M+H]", Cl-

I% 4 (4-Chloro-phenylcarbamoyl)-1-inethanesulfonyl-pyrrolidine-3-
%Xy]ilc acid 39e

Step 4: {3R,4R)-4-(4-Chloro-phenylecarbarmoyl)-1-methanesulfonyl-pyrrolidine-3-
carboxylic acid ethyl ester 394

Compound 3%c (1.44 g 4.32 mmol) is dissolved in acetonitrile (10 ml) under
addition of N,N-diisopropyl ethyl amine (2200 pl; 12.96 mmol).
Methanesulfonylchloride {990 mg; 8.64 mmol) is added and the mixture is stirred
for 18 h at 25 °C. The reaction mixture is evaporated to dryness and purified with
silica gel chromatography. Yield: 0.895 g (55.3 %), ESI-MS: m/z = 375 [M+H]", Cl-
patiern

Step  5:  (3R,4R)-4-(4-Chloro-phenylcarbamoyl)-1-methanesulfornyl-pyrrolidine-3-
carboxylic acid 39

Compound 3%d (0.9 g 2.4 mmol) is dissolved in a mixture of 1,4-dioxane/water
{1:1; 15 mi). LiOH monohydrate (0.302 g 7.2 mmol) is added as a solid and the
mixture is stirred for 18 at 25 °C. The mixture is evaporated to dryness and
dissolved in ethyl acetate and the product is extracted with saturated aqueous
N2a;COs solution. The aqueous phase is cooled to 10 °C and acidified with 25%
aqueous HC] solution untlh pH = 1. The product is extracted several times with
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Compound 39d (0.9 g; 2.4 mmol) is dissolved in a mixture of

1,4-dioxane/water 30 (1:1; 15 ml). LiOH monohydrate (0.302 g; 7.2 mmol)
waridedsassa solid and the mixture is stirred for 18 at 25 C. Therfpddiesno2s62
is evaporated to dryness and dissolvediin. ethyl acetate and the product is

extracted with saturate eous ,.Na2CO3 soluton The a

< EAIBA L A1) SRR S 359, BB CAD Y el (v g 224
1. Al prvsel bR e thistelisetierallwratea it PO REUSPOYZEE Lo dryness. Yield:
PGT/ER2006I9028681 345 ethylacelater(3 ®1LpAwMH). The combined

organlc phases are washed with brine and dried over Na2S0O4. After

filtr, o Nols 1d: ,0,%58:(84.1
o) Ea I S T e porn Sitn b P hemiacs T

flugro-phenyl)- -metho IH-pyridin;2 e39fSCom aQu | _ _
i ik Tt R e P Ry R

(BFHLR) - Methanesulfonyl p~rrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-

phenyl)-amide] 4-{{2

fluGter 473 {aToUTRI*Y-2devkar2ist{fymdiny trybdpreehyhdamited 189¢g:0 3-[(4-chioro-

CO@Q@MM&%@ (804;? GBS sspendechin. E&nlﬁréﬁ)qam}mude}

sopropy ethyl amin (47 p1; 0.277 mmol) is added at 25 C. BOP-CI
mg, 0.277 mmol) is added as a solid and after stirring for 30 min at

250 1-(4-amino-3- fluoro-phenyl)-3-methoxy-IH-pyridin-2-one (53.9 mg;
0. 23PN R0 (o 8h 8- T2 Fetel) rifisireTrRY HirasreTE Sl iddrbl 2pg NN~

at gvo Mﬁﬁ%ﬂiﬁﬁaﬁ@lﬁrmﬁfpﬁ ane7pueiied bydueparzive. FIRGCY (g5 mg;
Fgrg%(l Pl ;%a UPATES a?%l[&ﬂﬁﬁ&gﬁﬁagffb?'?o“&m 325°C T-{4-amino-3-

hanesu onyl rrolidine-3,4 boxy ic_acid 3-
phéh&ﬂﬁoa% oigi@@%? AR ARG - Eﬁﬁ}ﬁ ?a?ﬁ ﬁ%%ed to the

Th@dﬁ@ﬁéﬁ&ﬂhﬂzﬁ%ei&mﬂiﬁ:ﬂﬁmdmed for 3 d at 25°C, evaporated to dryness and
fjg,are 057 S llprochhenymeibony A I Py a0p wsse ("

ng to the methods descriBed for example 39. ESI-M
Ig [ +H]+ Example 41
thanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-

hen l)-amide] 4-{[2-fluoro-4-(6-0x0-6H-pyridazin-1-yl)-phenyl]-amide
p A Lﬁ(gﬂé‘i‘{[ " él 1§)§ﬁghdme %yédxfe{rbox'){fﬁ P Eéél]d ! E(-& chloro-

2 (Kbﬁfﬁﬂpa&ﬁﬁ&j r&ﬁﬂ@ﬁmﬁbh‘-@%tﬁaﬂmﬁ-ﬂ-pyndm—l -yl)-phenyl}-amide}

The compound of example 40 and 1-(4-Amino-3,5-difluoro-phenyl}-3-methoxy-
1H-pyridin-2-one were prepared according to the methods described for example
39, ESI-MS: m/z = 550 [M+H]"

Example 41

(3R, 4R )-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic ~ acid  3-[{4-chloro-
phenyl})-amide] 4-{[2-fluoro-4-{6-oxo-6H-pyridazin-1-y1)-phenyl]-amide}

The compound of example 41 and 2-(4-amino-3-fluoro-phenyl)-2H-pyridazin-3-
one were prepared according to the methods described for example 39. ESI-MS:
m/z =533 [M+H1" :

Example 42

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic  acid  3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide}
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one were prepared according to the methods described for example 39.
ESI-MS: m/z = 533 [M+H]+ Example 42

WBRERYBIN ethanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3 {{AAitre602862

30 phenyl)-amide] 4-{[2-fluoro-4-(2-oxdfiperidin-1-yl)- phenyl] amide} WO

205/0%3BLECTIBER00GI092060) 4 e compound gazggggl%_mm

mino-3-flugro-phenyl)- er|d|n 2-0ne were ccordlng
to“tﬁé RTSRIGRS 68 &‘?&Péi’% SESELH & frﬁﬁmp Lz =

ChpafterEXafiptet3b
(3R,4R)-.1-Methanesulfonyi-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-

p@g}ﬂbﬁr@gﬂe] 4-[(3-fluoro-4-morpholin-4-yl-phenyl)-amide] The
compound of example 43 was prepared according to the methods

desgrl avg;g@&&ﬁ&%@%%@@&&%ﬂ- sehenylamineds 4 chioro-

commerC|aI =525 [M+H]+, Cl-pattern 10
ERRATPIE-ATUSR IR ILRAE ARt Sy FoRafmEL é%"dﬁi&lrboxyllc acid

3-[(4-chloro- phenyl)-amide]

4-Tisefootponig-pletyaidl nos pytpptedrafiedinkloThe ewinodsdeseribed for
exagmhigA4and. ﬁtf&@f@'ﬁr&gpmﬁiﬂyéi nistazoltdnybe PhemyiaminaAGAS ailable.

dlng to the methods 15 described for
examﬁ\fig?@(/))E ?%@Uﬁ BIQ ﬁmﬁh Cl-pattern Example 45
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-

pkﬁé\'ﬁﬂ itle] 4-[(3-fluoro-4-[1,2,4]triazol-I-yl-phenyl)-hydroxy-amide] The

compound of example 45 was prepared according to the methods
deé&iBR Y Fovcthaneanifsieys@yrrolidine-3,4-dicarboxylic  acid  3-[(4-chloro-

N-{8zmhirarddd) 2.41ipaskd-y-pheriyhyudiebming- shersbasedde)
according to CAS: 181997-13-7. ESI-MS: m/z = 523 [M+H]+, Cl-pattern

@%Iuor o(ﬁﬁ é&(%xlgg@&@q%a@f@ﬁxk@xﬂr %&%ﬁj@ﬁ&omy acid

di h
- KOETRABRS e - ATAE] DS TRE i paT RSP as Te

wakmehwiémkamundm@?tdiﬁﬁd\/ﬁiem dSspribet] fotlepetrpie 28.
ESI-MS: m/z = 543 [M+H]+

Example 45

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic ~ acid  3-[(4-chloro-
phenyl)-amide] 4-[(3-fluoro-4-[1,2,4]triazol-1-yl-phenyl)-hydroxy-amide]

The compound of example 45 was prepared according to the methods described for
example 39. N-(3-Fluoro-4-{1,2,4]triazol-1-yl-phenyl}-hydroxylamine is prepared
according to CAS: 181997-13-7. ESI-MS: m/z = 523 {M+H]", Cl-pattern

Example 46

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl}-phenyl]-amide} 4-[(4-methoxy-phenyl}-methyl-amide]

The compound of example 46 was prepared according to the methods described for
example 28. ESI-MS: m/z = 543 [M+H]"

Example 47

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{{2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide} 4-{ (4-trifluoromethoxy-phenyl)-amide]



Example 47 (3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid
3-{[2-fluoro-4-(2- oxo-2H-pyridin-l-yl)-phenyl]-amide}
4-[ernfiesorossetho3-y-phenyl)-amide] WO 2005/092881 PCT/EP2005/002862
PCT/EP2005/002862 -47 The compoundgf example 47 was prepared
accor ng to the ods d%scribed for example 28. ESI-MS: m/z = %83 .

£1Nno :
[M+H examp e 47 was prepared according to the methods described for

(3R, MWM@%aﬁéE—MBrMprrﬁéﬁd iNe+B Ji-dicarboxylic acid 3-[(4-chloro-

phenyl)-amide] 4-{[4-(2-ox0-2H-p),ridin-1-yl)-phenyl]-amide} The
comp%’tiﬁﬂ?@ﬁ ample 48 was prepared according to the methods

described f r example ESI-MS: m Z= 51 M+H]+ 10 Ex m le 49
5 (3R,4 §}|Y}3 E@ 033 % W (4-c:hloro~
3-[(4-R F& B oxo-2H-pyridin-1- enyl|-amide}

4-{[2-fluoro; ‘bg 282 Eex qi(”l%'@s a«%&%’@%@!{""%& nl% T CO%HPoé‘éncgascribed for
exam € me

o €xamp e 4. ESI- MS m/z = 508 [M+H]+ Example 50 20

(3R 4%M@glganesulfonyl pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-

phenyl)-amide] 4-[(3-fluoro-2'-methylsulfanyl-biphenyl-4-yl)-amide] The

comp@RERE EXaple S asiBiepaes deeosdindida- g yiethedls-{ (4-chloro-
descrillegfhrazideXanieiddisiig (Qumpaing GRln20973gHa8y]] asmdeaine.

15 ESI-MS: m/z = 562 [M+H]+ Example 51 30
(3R, 4Ri)e1c®¢thané$ﬂmmm§/m%mﬂgs@amhbam®yhg Aot Seibhtelt-described for
butylstitarnby248-BSbrsthipHe m/AlB yiylamide] 4- [ (4-chloro-phenyl)-amide]
The compound of example 51 was prepared according to the methods
descrizedRle 5&(ample 7 using CAS 209919-51-7 as amine. EST-MS: m/z

20 = 651 [M+H]+ 35 Example 52
(ER 4R%— -Methaners) onyl-pyrrolidine-3,4-dicarboxylic acid 3-[{4-chloro-

phenyl}-amide] 4-[(3-fluoro-2'-methylsulfanyl-biphenyl-4-yl)-amide]

The compound of example 50 was prepared according to the methods described for

25 example 7 using compound CAS 209732-08-1 as amine. ESI-MS: m/z = 562
[M+H]T
Example 51-

30 (3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(2'-tert-

butylsulfamoyl-3-fluoro-biphenyl-4-yl)-amide] 4-[(4-chloro-phenyl)-amide]

The compound of example 51 was prepared according to the methods described for
example 7 using CAS 209919-51-7 as amine. ESI-MS: m/z = 651 [M+H]"

35
Example 52

(3R 4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-
phenyl)-amide] 4-{[5-(2-methanesulfonyl-phenyl)-pyridin-2-yl}-amide}

40
The compound of example 52 was prepared according to the methods described for
example 7 using compound CAS 793650-93-8 as amine. ESI-MS: m/z = 577
IM+H]™

45 Example 53

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(3-methyl-2-ox0-2H-pyridin-1-yi)-phenyl}-amide}

50 The compound of example 53 was prepared according to the methods described for
example 7. ESI-MS: m/z = 547 [M+H "
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(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic add 3-[(4-chloro-
phenyl)-amide] 4-{[5-(2-methanesulfonyl-phenyl)-pyridin-2-yl]-amide} 40

wiee:6empaynd of example 52 was prepared according to the <
described for example 7 using compougd CAS 793650-93-8 ;%%;Fn%g%}.{bmz%z

ESEMSB/Ze= 577 [M+H]+ 45 Example 53
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylc acid 3-[(4-chloro-
phenyl)-amide]

4-{[RHuRO: MR SRy OR R amisis [y diphediarnidel-BQ- T ro-

compound of exampl was_prepared according to the methods

e R P s ST TSP S S U Wb o BsbB1
PCT/EP2005/002862 -48- Example 54

3 -1- -pyrrolidine- i i 1d 3-[(4-chlorp-
e AR R S
ThéWb“oW\d of example 54 was prepared by oxidation of the compound

of gxamplesandhe sampruid o6 exampieOdaD3smB:0:R4 MMeliscetate (2

dissalved.in, | acetate (2 nil this solution mCPBA (30.

o S GH AN 19 GHHCE SIOR 15 ARG TSR et e Sy
for 4&dthPurifibaticn switltpeeps BIPLE 1¥ fel§usiitsting (it GYeh. BERENISqeld:
m/zg= 594, NG k- Example 55 15 (3R,4R)-3-

(5-Chloro-pyridin- -ylcarbamoyl)-4- [2-fluoro-4- (2-oxo-2H-pyridin-1-
yl)-BRERR: &ham a9 Bdibildine-I-carboxylic acid tent-butyl ester
2-Chloro-5-aminopyridine (3.258 g; 25 mmol) is dissolved in toluene (100
ml)hz}({)aun egfrgon atmosphere. Within 10 min a solution of AIMe3 in
tolueie 2R’ 12.8 ml) is added slowly. The mixture is stirred for 1 hat 25

C. Compound 28b (10 g, 21 mmol) is added in one portion and the

reacti j[_@'lla_tﬁgj‘wg“ | 4R AN THE ineg,vellowsy . .a. o
sus?e%%%%jnéig Ec):eooled? ?o 5C a%rj %];Iuted Wjéle %—hﬁ%%%i% G‘Q& O%J) 2z pyridin-1
v1)-phenylcarbamovli-pyrrolidine-1-carboxylic acid tert-butyl ester

2-Chloro-5-aminopyridine (3.258 g; 25 mmol) is dissolved in toluene (100 ml)
under argon atmosphere. Within 10 min a solution of AlMes in toluene (2N, 12.8
mi} is added slowly. The mixture is stirred for 1 h at 25 °C. Compounci 28b (10 g,
21 mmol) is added in one portion and the reaction mixture is heated under reflux
for 2h. The obtained yellow suspension is cooled to 25 °C and diluted with THE (35
ml). For hydrolysis acetic acid (4.8 ml) is added and the suspension is stirred for 18
h. The obtained precipitate is filtered off, washed with toluene and TBME and dried
in vacuo. Yield: 8.46 g {72%). BSI-MS: m/z = 556 {M+H]"

Example 56

(3R,4R)-1-Ethanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-
2-y1)-amide] 4-{{2-fluoro-4-(2-0x0-2H-pyridin-1-y1)-phenyl}-amide}

The compound of example 56 was prepared according to the methods described for

example 7 starting from compound of example 55. BSI-MS: m/z = 547 [M+H]"
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ml). For hydrolysis acetic acid (4.8 ml) is added and the suspension is
stirred for is 25 h. The obtained precipitate is filtered off, washed with
Weh8psarR$ITBME and dried in vacuo. Yield: 8.46 g (72%). EStMBeanizio02862
= 556 [M+H]+ Example 56 30 - 49 -
(3RxdfplBrhanesulfonyl-pyrrolidine-3,4-dicarboxylic acid
3-[(5-chloro-pyridin- 2-yl)-amide]
4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} The compound of
ex@%ﬂ;ﬂ@s?@ (wadpreprpetadcpyaingdieibdriigsoaerybsadbed-fop-chloro-

e Stgungifrom Wm el examlensdik pRYE At de

[ +H]+ 35 WO 2005/09 881 PCT/EP2005/002862 4§£>Esxamp@ 57 }
(3R,4R)-1-(2,2-Difluoroethyl)-pyrrolidine-3,4-dicarboxylic acid 3- [

(5 Thiarampynisin2:ydjrairide fis prepared according to the methods described for

2 qu %%fv&%]%g%y rldlnfsté( %gg%aimde} 5 The compound of

exam iS prepare ccor ing tothé methods described for example
24 W|th the exception of step 3 and step 4: Step 3:

(36‘; 459: plﬂér@zhﬁi &:ﬂ!ﬂﬁﬁ%@g&y%@ﬁ%w@ R@I-QF@&)% wm%;d)d 57@%@&3] 4-
uoro-4- pyri p. compaoun a
@%M&- -?%&f%% B (Jg@gp%fﬁ )J 51@853 {Hioxane
(S(I‘hﬂ)ccmmpbtﬁiﬁ ti@timpllexar(® i pdded(sD mlsumadsdw@ma% (Ganl)
SO0y WItﬁ%Y&&Sé%s%PAHQiF%@' nﬁﬁ‘%ﬁ‘ém{ﬁl M@ddvfg} hGianth.

neutralize agueous Na2CO3-solution. The free base

(3RIEGgsyFremmees.AlhroriFbysits dilstegwith THE and neutralized with
3-f m@gwaobmsawﬁomm@]fﬂeﬁaaﬁw@nﬂ&p@x&zﬁﬂxﬁyswr&ﬂcay{)oxyhc acid

d It th E/d
§”%f%e S et e A St St ebS R S5l ion
dn@hem;;ér m@mmthaMMmM%ﬁﬁwa@mmg@Qﬁb/&)@) The
(3R D:dEZ o QiERIhle Msaﬁﬂ‘i&cﬁ'\gq&])ﬁg%ﬁ?@cﬂutmn, drled over NaySO4

D|fluoroeth)l) pyrrolidine-3,4- dlcarboxyllc acid 5 -chloro-
ezamra rde oSt rEie (ol 2R @ﬂaﬁ?ffwaﬂe ﬂ] Etinde} m/z =
Comq@umd}ﬂ‘la (0.41 g; 0.9 mmol) is dissolved in dichloromethane (4 ml)
and DIEA (0.233 ml) is added. To this mixture trifluoro-methanesulfonic
acid 2,2
Step 4: (3R,4R)-1-(2, 2~D@ﬂa¢0:‘oeth;fl )—pyrmlzdme—3 4- dicarboxyhc acid 3-[{5-chloro-

pyridin-2-y1)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide]
Compound 57a (0.41 g; 0.9 mmol) is dissolved in dichloromethane (4 ml) and
DIEA (0.233 ml) is added. To this mixture trifluoro-methanesulfonic acid 2,2-
difluoro-ethyl ester (0.338 mg; 1.6 mmol), dissolved in 1 ml dichloromethane, is
added in one portion. The mixture is stirred at 25 °C for 72 h. The organic phase is
then washed with aqueous ammonium acetate and NaCl solution, dried over
Na,S0, and evaporated to dryness. The crude product is purified by flash
chromatography over 5iO;. Yield: 0.299 g (63.8 %). ESI-MS: m/z = 519 IM+HT?

Example 58

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-|(4-chloro-
phenyl)-amide] 4-{[4~(1,1-dioxo-[1,2]thiazinan-2-yl}-phenyl]-amide}

The compound of example 58 was prepared according to the methods described for
exammple 7 with the amine CAS 37441-4%-9. ESI-MS: m/z =555 [M+H]"
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25 difluoro-ethyl ester (0.338 mg; 1.6 mmol), dissolved in 1 ml
dichloromethane, is added in one portion. The mixture is stirred at 25 C
Wi 128%e organic phase is then washed with agueous anRGbERRAGHS/002862
acetate and NaCl solution, dried over a2S04 and evaporated to
diymgde $he crude product is purified by flash chromatography over
S|02 Yleld 0.299 g (63.8 %). ESI-MS: m/z = 519 [M+H]+ 30 Example 58
@}} Pisthanestipmmvriidine é%@l@f 2l Rsro-
m%&wﬁ aﬂrﬂ?&%ﬂ]é{i{% (2 1 B&B{Sffzk]%ﬁ%a%anzz B r]ﬂa} de} 35

compoun exam 8was re reda cordln to
xam e59

(3R 4R) 1 Methanesulfonyl yrrolldlne -3,4- dlcarboxyllc aC|d 3-[(4-chloro-
ol%g%de] 4-{[4-(1,1-dioxo-isothiazolidin-2-yl)-phenyl]-amide} 5 The
compound of example 59 was prepared according to the methods
degerirad fan exampigoanitihaiamine £A290608:04cht ERMSorp/z =
AeiMhHmH Exgmplethdl-4-(2-0xo- 2H-pyridin-1-y1)-phenyl]-amide}
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
piiaayapidelof Rameth @o4R-prapatt pyrdididgyl)-plrenythadvidekdibed for
Thewgiyowit diesainplé-66 wampréparsiyoboningl to-thyei diethous. BSI-
dbEErivéUG2LRAMBIE 7 with the

amine,1- (4 amino-3-methyl-phenyl)-1H-pyridin-2-one. ESI- MS: m/z = 529
[rﬁxﬂ]ﬂp >éalmp|e 61 20

3R 4R He%ég\nes%ggyl pyrr |ca box ch a. 11# hloro-
Pw&‘Bf % a%%r'gbgr%’c? ‘g’cco Bln" 6

[’\Zﬁ%rfed for éf;gx%m‘ff)lﬁ gl"%ﬁ %f% e %ggcc%r%?hg ‘tgél Mx%th@é% ae§§%ed for

742073-22-9. ESI-MS: m/z = 539 [M+H]"

Example 62

(3R,4R)-1-Isopropyl-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-pyridin-2-yl)-
amide] 4-{{2-fluoro-4-(2-0x0-2H-pyridin-1-y1)-phenyl]-amide}

The compound of example 62 was prepared according to the methods described for
example 27. BSI-MS: m/z = 498 [M+H]"

Exampie 63

(3R,4R)-1-(4-Fluoro-benzyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4~chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

The compound of example 63 was prepared according to the methods described for
example 27. BSI-MS: m/z = 563 IM+HTT

Example 64

(3R;4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-[(2-ox0-2H-[1,3']bipyridinyl-6'-yl)-amide]

The compound of example 64 was prepared according to the methods described for
example 7 with the amine CAS 536747-63-4. ESI-MS: m/z = 516 [M+H]"

Example 65

(3R,4R)-1-Pyridin-2-ylmethyl-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-
phenyl)-amide] 4-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}
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(3R,4R)-1-Isopropyl-pyrrolidine-3,4-dicarboxylic acid 3- [
(5-chloro-pyridin-2-yl)- 30 amide]

WO 20618632881 (2-0x0-2H-pyridin-1-yl)-phenyl]-amide} The competireefoos 002862

example 62 was prepared according to5the methods described for

example 27. ESI-MS: m/z = 498 [M+H]+ 35 Example 63

(3 Rmpmp&ﬁd@ﬁ}w;ﬂywwmmpa&é@cﬂh@@hmm&@@% dbdordred for

pher)raniaed -{f5 fudro- 44 koER H-pyridin-1-yl)-phenyl]-amide} 40

The co ound of example 63 was prepared according to the methods

deE@ﬁ 6P example 27. ESI-MS: m/z = 563 [M+H]+ Example 64 45
ééif 1- Methanesulfonyl P rrolldlne 3,4- dlcarboxyllc acid 346(4 -chloro-

ofB Bl ?e B0EY é%o%?n &’aﬁfédﬁg’!:asla@ s?ﬁ ﬁgfm
RS B S BN

aC| Ioro p enyI -aml

4- {&J%E[Q@T(Z 0x0-2H-pyridin-1-yl)-phenyl]-amide} WO 2005/092881

PC(HE 3 4864 yideth! ?ﬁ&%%ﬁ@?ﬁedim Wag BLERarEro-
aCEBIGRy q‘%meﬁmm&(m@%mm 24D EHeMSL- Hi%%d%ﬁ%
[M+H]+ 5 Example 66

(3 R"H&ahi@yﬂdm%exhﬁ@ﬂhﬂ?mscph@meﬂ, ddivadibgrylibaaidtBofls described for
(4-eblorpieptie Bl eRide] = 546 [M+H]"

4-{[2-fluoro-4- (2 o0xo0-2H-pyridin-l-yl)-phenyl]-amide} 10 The compound of
exaxprpBciias prepared according to the methods described for

exar?;%}e 27. EST-MS: m/z = 546 [M+H]+ Example

%ot Doyl s s (el
s G aﬁ%zﬂﬁam-ﬁz@“a'w%mam&? g s ooty

SRR e S e e C R s

€Xal

Example 69

(3R,4R)-1-(2-Fluoro-1-methyl-ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-
chloro-phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylj-amide}

The compound of example 6% was prepared according to the methods described for
example 27. ESI-MS: m/z = 515 [M~+H]"

Example 70

3-{{3R,4R)-3-{4-Chloro-phenylcarbamoyl)-4-[2-fluoro-4-(2-oxo-2 H-pyridin-1-
yl)-phenylcarbamoyl]-pyrrolidin-1-yl}-propionic acid methyl ester

The compound of example 70 was prepared according to the methods described for
example 24. ESI-MS: m/z = 541 [M+H]"

Example 71

(3R,4R)-1-{3-Fluoro-oxetan-3-ylmethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-

chioro-phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyll-amide}
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(3R,4R)-I-(2-Methoxy-ethyl)-pyrrolidine-3,4-dicarboxylic acid 34(4-chloro- -
phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} 25

WERHEPABYUNd of example 68 was prepared according to the RA@tRBL®5/002862

described for example 24. ESI-MS: n¥Z = 513 [M+H]+ Example 69 30
(BRs4R DRI 06 rydrPme Ay Isethptepyred lidite Bk dictrbmeytio doids8s]téd for
chiorosphenylsamidel Aik2:luare-ddarom-abhpyrdinsbyhphenyl:amidah,
The C%{é\ﬁound of ezamgée 69 \i\,(as prepared according to the methods
ST et T eRdhpRE2 A EIMS: m/z = 515 [M+H] + 35 Example 70 3-{
(3R,4R)-3-(4-Chloro-phenylcarbamoyl)-4- [2-fluoro-4-(2-oxo-2H-pyridin-I-
yh-phenylcatbamayll-pyiralidin- |-yl}-propionic acid methyl ester 40 The
c%rﬁg]&ﬁ%c? 0 efgr%yéfég %%j%vgsﬁgpéao%g%&ording to the methods

described for example 24. ESI-MS: m/z = 541 [M+H]+ Example 71 45

(3RsdBanky(Sxluore-gxaian-Bpdmethyypyrrolidine-3,4-dicarboxylic acid
3-[(4- chioro-phenyl)-amide] 4-{[2-fluaro-4-(2-0x0-2H-py; . . ,

e DRy V60 BocTusb G B B DR sEes deds e
c@?tﬁﬁ_mmbb)f wxmp‘lhﬂe:ﬂ\iwa_élhm;ﬁamﬂ aechadiviy 160he! iteihdds24 h to
deserhadion s%ﬂ)mel'%% ﬁ%%t%ﬁggqg}gg@%@ﬂﬁéﬂ 49&9&%6&\%;?&]&1«2 to give the
(compound 71 e) as alkylating agent. ESI-MS: m/z = 543 [M+H]+ 5
SYRTRESRNG[IBIBYBHTE e LS ffstolsxiatantiucgide (7.25 g5 47.7 mmol) was
?aB&é@ﬂmém%MY%@&éiﬁml EggaaMﬂﬂgleggiﬁgqeml Rrh 3ndifire,

; 24.96. mmgl)and.dibutyltin, oxide ; 27.96 mm ere
R N R T TR Cro0 R 20 I Ih RS A SH G Bear
sotatioon Thistsoivent siasddnidddu aiRdéCretitonth prdbsureduogiveithae was
SRARGKANS deT AtV 88 aaBilE SRS ofelsils Meositle dif Pt efhyl
mmol) was added and the mixture was dried under high vacuum. To this
r@&gHoR (IR, 2esMr@d nimlhdd bERsy PR St ¢SS 1inind JiesrAmtb fpr 30
werg afdesearfiidied through a pad of celite to remove dibutyltin oxide. The

filirate was washed with water and then with brine, dried over Na,SO;4 and the
solvent was removed under reduced pressure. The crude product was purified by
silica gel column chromatography eluting with 20 % ethyl acetate/hexane to yield
2.6 g (60%) compound 71a) as oil. ' ' ' '
"H-NMR (CDCls): 8 7.36 - 7.28 (m, 5H), 5.20 (s, 1H), 5.15 (s, 1H), 4.51 (s, 2H),
4.19 (s, 2H), 4.10 (s, 2H).

b) 3-Bromo-2-flucro-2-(benzyloxymethyl)propan-1-ol 71 b:

A solution 0of 71 a) (3.9 g; 21.91 mmol) and triethylamine 3HE complex (5.29 g;
5.35 ml; 32.86 mmol) in dichloromethane (100 ml) was treated with NBS (4.28 g;
24.1 mmol) portion wise at -10 °C and stirred for 17 h. Subsequently, the mixture
was poured into ice-water (100 ml) and neutralized with 25% aqueous ammonia.
The organic layer was separated, washed with 0.1 N HCI, followed by 5 % aqueous
NaHCO3, dried and evaporated to dryness. The crude material was purified by
silica gel chromatography (15 % ethyl acetate/hexane) to give 2.54 g (42%) of 71 b.
"H-NMR (CDCls): 8 7.37 - 7.30 (m, 5H), 4.58 (s, 2H), 3.89 - 3.63 (m, 6H}, GC-
MS: 276 (M),

¢) 3-Flucro-3-(benzyloxymethyl)oxetane 71 ¢
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reaction mixture was stirred for 24 h at 25 C. After that, the reaction

mixture was 15 heated at 50 C for 1 h. The mixture is cooled to 25 C and
dNuRetagith2etnyl acetate (100 ml) and water (2 ml). The reactiom@mixpI® /002862
is stirred vigorously for 30 min and then fitered through a pad of celite to
remaviereiwkyddrr okide. of be. filtkate Wasdyasheduwitbaviatesanbthen ey

brine, dried over Na2S0Q4. e ,solvept was e ed under reduced..

ore SR R e s L e S St i e FErion
chromiztograpkycaiidgititalzd wctatey vacbrisribbitectdyhel dvergig:SCs and
(60;{9)_1%@99&'%31@ ahln EiNMR 4 1030/ eB8 T b ABtéMentb) to give
5.20 (s 1H%, 0.‘>L5é§, 1H), 4.51 (s, 2H), 4.19°(s, 2H), 4.10 (s, 2H). 25 b)
3-Broosd b -%b‘enzyloxymethyl)propan 1-ol 71 b: A solution of 71 a)
(3.9'91 31,84 (amel) pad ithylsumines3t Foemplex() 201 (585m);3.81 (s, 1H),
32.86 mmol).in dichloromet@g (100 ml) was treated with NBS (4.28 g;
24.13n¥|§1£)°1=) HiSWise 'Z0-29 & and stirred for 17 h. Subsequently, the

mixture was poured into ice-water (100 ml) and neutralized with 25%

ague mmoni ic layer ; separated, washed with 0.1

N H&C? ,L%) gv?fé%%@@%??ﬁ&%ﬁ?ﬁﬁ 6%%&%% j%%ried and evaporated to
drynéssolatiencefide matesidl-Maspehiiedtsy it mbl @veinime gidish(200 mg,
(15 Ypethybhaceiatehexana ,aie e (2R Rict hidtr ddel MBosphere (40
e BTt e A e S S5 B
2005469268811 PETERADOTIATASE 2 15 814 Aidbiwre of 71 b (10 g; 36.10

mmo] iym carbonate (29.9 g. . D), in nitydl
(200 A1) PN AR T, R bt (e ko i B S
with ethyl acetate, washed with brine, dried over N2 2S04 and purified by

siIicaegg?Lﬁp&@&gﬁ{ﬁ[@@ﬁ%ggp&&g%ie@yl acetate/hexane) to give 5
2.12 g (30%) of 71 ¢. '"H-NMR (CDC13): 8 7.38 - 7.30 (m, 5H), 4.77 (dd

2H), I e sytien qscarpomd gy s G0F ne s moel) .4&}495 g 5.89
3-Flugre3i(hy drenyroatbilaxetans whoidd-Asoitbionint tphéhddidsdine
mmoPl!QSEgt;(%l._M%er% (a:tto 6] ta('l”ﬁ%ef gc{%}&zegg a[Plgiﬁon, the feac‘{ion mixture was

_ stirred for additional 2 b, diluted with pentane and washed with 5% aq NaHCO3,
brine and dried over Na;SO, .The solvent was removed under atmospheric pressure

to give compound 71 e {406 mg, 51%).
'H-NMR (CDCls): § 4.79 (dd, 2F1), 4.56 {dd, 2H), 3.78 (s, 1H), 3.73 (s, 1H).

Example 72
2-{(3R,4R)-3-(4-Chloro-phenylcarbamoyl)-4-{2-fluoro-4-(2-oxo-2H-pyridin-1-
vl)-phenylcarbamovyl]-pyrrolidin-1-ylmethyl}-cyclopropanecarboxylic acid ethyl

ester

The compound of example 72 was prepared according to the methods described for
example 24. ESI-MS: m/z = 581 [M+H]"

Example 73

(3R,4R)}-1-Thiophen-2-ylmethyl-pyrrolidine-3,4-dicarboxylic acid 3-[{4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}

The compound of example 73 was prepared according to the methods described for
example 27. ESI-MS: m/z = 551 [M+H]"
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10%) and acetic acid (1 ml) was stirred for 24 h under hydrogen
atmosphere (40 psi). The catalyst was filtered off and the filtrate was

WEaaeEMREted under reduced pressure to give compound 71 cP(IEBPIvgS/062862

70%). 'H-NMR (CDCI3): 8 4.77 (dd, 2E),-4.57 (dd, 2H), 3.98 (s, 11-1), 3.93
(BxdhhplelBie) 3-Bromomethyl-3-fluoro-oxetane 71 e: To a stirred solution
of compound 71 d (500 mg; 4.72 mmol) CBr4 (1.95 g; 5.89 mmol) in
dﬁﬂmé?dmétﬁm@@myhm}ampwmm&m@mpm@m fg-{1l8%-
¢l ramidebéd - Infse doApisteldditdditht YBaphionyhixtuideivas 20
stlrred for additional 2 h, diluted with. pentane and washed with 5% aq,
A EeFBRlR dUEHNagEIoA PhePsdivariphsrRereved e o
8%3%@&%@%@/%0“9?% dridound 71 e (406 mg, 51%). 'H-NMR

DCl?g 4.79 (dd, 2H), 4.56 (dd, 2H), 3.78 (s, 11-1), 3.73 (s, 1H). 25
xam 2-{ (3R,4R)-3-(4-Chloro-phen),lcarbamoyl)-4-

u Q
ﬁ tﬁﬁ - -%ﬂ%m%ﬁx%/%dﬂp J.ldme 4— @’;f )émhc acid 3 [)comx?/ 0- % gyl -
ethyI O ester The compound o xamp e pared according to
themethpdssescipad 7§Wﬁt‘% f’eﬁa%&!}ﬂén%"{é the@letivhidsiles3Abed for

Example 73 3R ¥R) b7 hiapherr2ryimethyl-pyrrolidine-3,4-dicarboxylic
acid 3-[(4-chloro- phenyl)-amide]

Ar{{2ntiplarms 4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} 40 The compound of
example 73 was prepared according to the methods described for

eiddiiie- PMESHMSTIolidinG3 Yi{lladdoplio 2005/0928Bloro-phenyl)-methyl-
roTiteb2A05/H0eR62- (BdxEREmdia-1-y1)-phenyl]-methyl-amide}

(3R 4R)-1- Thlophen -3-ylmethyl-pyrrolidine-3,4-dicarboxylic acid 3-
ﬁzﬁ)@ 76 was prepared according to the methods described for

Q}Héfh &
[4(6{‘[?3?&}6 ﬁ&%{% %’ILpr‘}Pcﬁr{I\fWiphenyl] -amide} 5 The compound of

E z % was prepared according to the methods described for
E?ﬁ‘gﬁ’ . ESI-MS: m/z = 551 [M+H]+

(3R,4R)-1-(2-Tetrazol-1-yl-acetyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl}-amide}

The compound of example 77 was prepared according to the methods-described for
example 13. ESI-MS: m/z = 565 [M+H]"

Example 78

(3R,4R)-1-(2-1H-Tetrazol-5-yl-acetyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-
chloro-phenyl)-amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}

The compound of example 78 was prepared according to the methods described for
example 13. ESI-MS: m/z = 565 [M+H]"

Example 79

(3R,4R)-1-(2,2-Difluoro-ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[{6-chloro-
pyridazin-3-yl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

The compound of example 79 was prepared according to the methods described for
example 57. BSI-MS: m/z = 521 [M+H]"

Example 80

(3R,4R)-1-(2,2-Difluoro-ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-{(5-chloro-
pyrimidin-2-yl)-amide] 4-{[2-fluoro-4-(2-oxo-2 H-pyridin-1-yi)-phenyl]-amide}
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Example 75 10 (3R,4R)-I-Cyanomethyl-pyrrolidine-3,4-dicarboxylic acid
3- [ (4-chloro-phenyl)- amide]
VO PNEPS8A-(2-0x0-2H-pyridin-l-yl)-phenyl]-amide} The compBORERF005/002862
example 75 was prepared according toSthe methods described for 15
exﬁh@e@yom%&am@e:%ﬂgm{mpggegxampi@gﬁo the methods described for
(BRAAR}ﬂiMeBWfWFr@Hamé‘@@éH&é} oxylic acid
4-chloro-phenyl)-methyl- 20 amide]
EKE -(2-ox0-2H-pyridin-I-yl)- phenyl] methyl-amide} The

T

3 [£4-chloro-

é%mgq@aﬁgsp@‘*%@%\%gwﬁsﬁﬁ cordingis shemetods descrbed fo

exampl 77 was prepared accordlng the methods-described for
L3%ZESI-MS: m/z = 565 [M+H]+ Example 78 35

(3R 4R)-1-(2-1H-Tetrazol-5-yl-acetyl)-pyrrolidine-3,4-dicarboxylic acid

3-[(ARpiHGrDpRemraMiids]-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-

A-{Fhrituay i Dxdt2H pytisimdrntiphanyl}-ahvice]-Zinédepbmpound of

example 78 was prepared according to the methods described for

exdihplotPoBE st MSxmiple S5F{\prénpredtr Esadipict She methods described for

(3RzERIple (2iBimifhsoroineHy ) oiaraiieine-3 ESiddenxyiic sid M+H"

3 [ chloro yridazin-3-yl)-amide]

(2 0x0-2H-pyridin-1-yl)-phenyl]-amide} 45 The compound of

pared cc to thiai _%@desﬂ Becgccf)%ﬂ-wﬂdm"i"
%"i‘%yrroll

(3F\V¢1 in@c g{{ﬁ’}' Gdmefhyl este

dlcarbox fC acl

gﬁﬂlg rogiﬁém é%ﬁ IPB% i% re aze‘¥ c:cord \’/c\c/) 6115 68%’(/110%58 escribed for
Y Fjﬁ\@
PCT/E 005/002862
Example 84

(3R,4R)-1-Trifluoromethyl-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-
pyridin-2-yl)-amide] 4-{[2-flnoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}

The compound of example 84 was prepared according to the methods described for
example 57. ESI-MS: m/z = 524 [M+H]"

Example 85

(3R,4R)-1-(2,2,2-Trifluoro-ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-{(5-chloro-
pyridin-2-yi}-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl}-amide}

The compound of example 85 was prepared according to the methods described for
example 57, ESI-MS: m/z = 538 [M+H]"



i0

-55 The compound of example 80 was prepared according to the methods
described for example 57. ESI-MS: m/z = 521 [M+H]+ Example 81 5

WOHISREYL (2 2-Difluoro-ethyl)-pyrrolidine-3,4-dicarboxylic ackfT/EP2005/602862

3-[(5-chloro- thiophen-2-yl)-amide] -3¢ -
Expmliofo-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} The compound of

example. 81 was prepared according tq the methods described for 10
DL N o DR R Y BEg e can be

(BRI Ry IRAeEh ae sttty Byrretidine-3,4-dicarboxylic add 3-[(4-chloro-
15 phenyl)-amide] 4-{[4-(3-oxo-morpholin-4-yl)-phenyl]-amide} The
dompdignd of example 82 was prepared according to thePmeativbes

described for example 7 using as amine CAS 438056-69-0. ESI-MS: m/z
EKbkiM+H]+ 20 Example 83

R,4R)-3+5;Chlore-pyridin-2-ylcarbamoyl)-4-
g%ﬁ%%ﬁgﬁ%%gfﬁi%ndm- - 10.0mg  200.0mg
Wigtesayiedipass8yippy rrolidine-l-carboxylic acid methyl e3iet P8 The3-5 mg
qompedhgiefiexample 83 was prepared according to the ragthags  70.0 mg

crbed example 57 and 14. ESI-MS: m/z = 514 [M+H] amp o
%0%&{.?13{%9 ﬁ§ 5& l% %L}nb

-P—Trifluoromethyl-pyrrolidine-3,4-dicarboxylic acl 5-chloro-
Wapch ghreslate([2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-preniEamide)” ™8
THegeespaundatexample 84 was prepared according to tliesmethods 4.5 mg
d@gﬂgp@;%rhts}xample 57. ESI-MS: m/z = 524 [M+H]+ 35 Example 8500 mg
(3R,4R)-1-(2,2,2-Trifluoro-ethyl)-pyrrolidine-3,4-dicarboxylic acid
FfE-G98Fo- pyridin-2-yl)-amide]

Aj2xthugposgyl 2refo2tdipoidin-1-yl)-phenyl]-amide} 40 Theé Somgpound’df mg
SFAVURIE 1B WRE PERRAred according to the methods descrileglfor 1.6 mg

example 57. [-MS: m/z = 538 [M+H]+ WO 2005/092881 o

A IEP2005/002867 56, 13mg  2.6mg
Iron oxyde {yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingrediént is sieved and mixed with microcristalline cellulose and
the mixture is granulated with a solution of polyvinylpyrrolidon in water. The
granulate is mixed with sodium starch glycolate and magesinmstearate and
compressed to vield kernels of 120 or 350 mg respectively. The kernels are

lacquered with an aqueous solution / suspension of the above mentioned film coat.
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Example A Film coated tablets containing the following ingredients can be
manufactured in a conventional manner: Ingredients Per tablet Kernel:
Eorapsurdsst formula (1) 10.0 mg 200.0 mg Microcrystalline celltlaseoes/ 002862
23.5mg 43.5 mg Lactose hydrous 60-GTng 70.0 mg Povidone K30 12.5

Mm@ #oapbad Sodium starch glycolate 12.5 mg 17.0 mg Magnesium

stearate 1.5 mg 4.5 mg (Kernel Weight) 120.0 mg 350.0 mg Film Coat:
Hydroxyp y [ 600

0.8 mg 1. 6@11 r%¥ L@}fﬁ?}%gr%&ngﬁ%%%ﬁﬁ%ﬁ oxyde yell o%\)}\?g (‘L)lgl %ufhe%g 19 ¢
Tltéﬁ”d’ﬁ%‘(?é‘% B#FE:6 mg 5 The active ingredient is sieved and mixed

wﬂp mlc(iocrlstalllne cellulose and the mixture is granulated with a sogtiog sule
of rrolidon in water. The granulate is mixed with sodium s

glycolate and magesiumstearate and compressed to yield kernels of 120

or Smevespeltvene he kernels are lacquered with an aqueous  25.0 mg
solutignd.suspension of the above mentioned film coat. 10 WO 150.0 mg
2005/092881 PCTEP2005/002862 -57- Example B Capsules containing
theMelieanitatcingredients can be manufactured in a conventional mann@g.0 mg
Ingfgfllents Per capsule Compound of formula (I) 25.0 mg Lactose 150500

mg Maize starch 20.0 mg

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I} 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid S : g.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polvethylene Glycol 400 and
water for injection {part). The pH is adjusted to 5.0 by Acetic Acid. The volume is
adjusted to 1.0 ml by addition of the residual amount of water, The solution is

filtered, filled into vials using an appropriate overage and sterilized.



Talc 5.0 mg 5 The components are sieved and mixed and filled into

capsules of size 2. Example C Injection solutions can have the following
WRHMHBEHE®h: Compound of formula (1) 3.0 mg Polyethylene GFESIFA0EH/002862

150.0 mg Acetic Acid g.s. ad pH 5.0 AWater for injection solutions ad 1.0

RkH@plé® active ingredient is dissolved in a mixture of Polyethylene

Glycol 400 and water for injection (part). The pH is adjusted to 5.0 by

Acetic Agid gglgﬁﬁ@iﬁm?eﬁo%giﬂﬁrx%jt}% EAsbby addition.of thegesidual

amount of water. The solution is filtered, filled into vials using an
éBﬁB%r?Eﬁée A QR RYTGRHIZEARRO 2005/092881
PCTIEP2005/002862 -58- Example D Soft gelatin capsules containing
thersiéwingaRtiredients can be manufactured in a conventional manner:
Capsule contents Compound of formula (I) 5.0 mg Yellow wax 8.0 mg
Hydrpgenadted Boyalibéln oil 8.0 mg Partially hydrogenated plant oils 340Gng
MYnRPYAPean oil 110.0 mg Weight of capsule contents 165.0 Mg g 5 mg
latin capsule Gelatin 75.0 mg Glycerol 85 % 32.0 mg Karion 83 8.0
PeH tﬁégoﬁt ?Fﬂi?)]iide 0.4 mg Iron oxide yellow 1.1 mg 5 The >0 ™8
attvelindrediiegtristefisgeiviedlin a warm melting of the other ingredient4.0 mg
ag}g/m%gﬁiggyre is filled into soft gelatin capsules of appropriate size. jfiay mg
fi Igdg%(%fé f%elatl cag§ules are treated according to the usual proced%%?g mg

€1 apstie contents
Gelatin capsule
Gelatin 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient is dissolved in 2 warm melting of the other ingredients
and the mixture is filled into soft gelatin capsules of appropriate size. The filled soft

gelatin capsules are treated according to the usual procedures.



W(f%@%é‘k% the following ingredients can be manufactured in

WO 2005/092881 PCT/EP2005/002862 -59- Example E Sachets

[ -
conven |on1al manner: Compound of fé)émula () 50.0 mg Lac gs%? ine > 12862
powder 1015.0 mg Microcristalline céliulose (AVICEL PH 102) 1400.0 mg
Swsaiophedarboxymethyl cellulose 14.0 mg Polyvinylpyrrolidon K 30 10.0
mg Magnesiumstearate 10.0 mg Flavoring additives 1.0 mg 5 The active
ingredigatizibsathwitheldatdskowiigragristidine eallbtosaarfdcsediima
ct::%rb‘pemrgggy Iéy:ose and granulated With a mixture; of
pof}llvmy]lpyrro Idon In water. The granulate is mixed with
magnesiumstearate.a }q the flavouring additives and filled into sachets..
\5\96%6*3’/% éﬂfﬂ%? EP20051002862 -60- Claims: 1. Compound§§§f0 e
foamiaka, (e ROWAR 0 - -0 R2 N-R3 N-R4 R5 X R7 IR R9 (1) X isiRter0 mg
GiRGo & RS AY EkpaIRRe GhTCBIKPEGS2)10 cycloalkyl, C3_10 1400.0 mg

cycloalkyl-C1 7 alkyl.fluoro-C3 7 alkyl, hydroxy-C_7 alkyl, CN-C1.7 Jlkyl .
H d!i%‘@ %%%’é’f‘ft‘ﬁ?ee 158%3"3 157 alkyl, C2_7 alkinyl, R1LC(O)- R'OC(O? 8

NiehiRilpyo@iomEGO C(O)-C_7 alkyl, N(RI',R12)C(O)-C1_7 alkyl, 0.0 mg
RO 2RRiRIE.80e-Cl.7 alkyl, N(RI' RL2)- 10.0 mg
Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, microcristalline cellulose and
sodium carboxymethyl cellulose and granulated with a mixture of
polyvinylpyrrolidon in water. The granulate is mixed with magnesiumstearate and
the flavouring additives and filled into sachets.
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S02, N(R",R12)-S0O2-ClI.7 alkyl, aryl-C1.7 alkyl, heteroaryl,
heteroaryl-Cl.7 10 alkyl, CI -7 alkoxy-ClI.7 alkyl, C1.7 alkoxycarbonyl-C3_1
KRUUAAIEBL 7 alkyl or heterocyclyl-C1 7 alkyl ; R2 is hydrogBRIGER2405/002862
alkyl; R3 is aryl, aryl-C1_7 aicyl, heterda@l‘or heteroaryl-C1_7 alkyl; R4 is
hydrogen, CI-7 alkyl or hydroxy; 15 RG1Bf&sR7 and Rs independently
from each other are selected from the group consisting of hydrogen,
halogen, G1-7 a'@@n&%ﬁ&'%@ﬂrﬁ@ﬁr@CL? alkyl, fluoro-C1.7 aikyloxy
or CN; R9 is aryl, heterocyclyl, heteroaryl or heterocyclyl-C(O)-; a alkl
hydroxy- RIO is hydrogen, C,1_7 ally¥}k, C3 10 cYcioaiicYi, C3-10
CYCloalk-fl-Q-7 20 C1.7 alkyl, fluoro-C1_7 alkyl, CI-7 alkyl-S02-C1 7

alkyl, aryl, aryl-C1-7 alkyl, heteroaryltheteroaryl-C1_7 alkyl or
heterocyclyl; WO 2005/092881 PC1/EP2005/002862 -61 R11 and R12
independently from each other are ed from the group consisting
ofhydrogen, CI -7 alkyl, hydro . ro-Cl_7 alkyl, C3_13
cycloallyl, C3.10 cycloalkyl-Ci, 7 alkyl, ary |-C17 alkyl, heteroaryl and
heteroaryl-C1.7 alkyl; or R1' Bia Rz Rog®thef with the nitrogen atom to

group consisting of piperidinyl, piperazinyl, mérpholinyl, pyrrolidinyl,

pyrrolinyl or azetidinyl, which heterocy lerin can optionally be

substituted with C1_7 alkyl, halogd®i “or hydfoxyrind pharmaceutically

acceptable salts thereof; 10 wherein the t&em, "aryl" means phenyl or

naphthyl group, which can optionally be substituted kg 1 to 5 substituents

independently selected from the group consisting of C2.7 alkenyl, C2.7

alkin¥l, diokd®r £dikylene, halogen, hydroxy, CN, CF3, NH2, N(H, CI-7

alkyl), N(C1_7 alkyl)2, aminocarbonyl, 15 carboxy, NO2, CI-7 alkoxy,

thiniC1.7 aicldrGien alkylsibangl, ianinesiaioayl,, Cicl gk Carhdhyl, fluoro-C,

C1_7 allyigachonyiey, @7 alosyersonkl Ghat Adasons bib-c..

fluoro-CI.7 alk)(I, uoro-Cl_7, 10 1 is 10
alkyl, Cy.7 alkinyl;RC(O)-, ROC(O)-, N(R™,R)C(O}-, RWOC(0)-Cy.
alkeyl, N(RM R™)YC(0)-Cy.y aliyl, R-50,, R¥-80,-C; 7 alkyl, N(R,R')-
80, N(RM B*)-80,-C1 5 alkyl, aryl-C, ; alkyl, heteroaryl, heteroaryl-C;.7
a}k}fl, Ci.7 alkoxy-Cy.y alkyl, C, 7 alkoxycarbonyi-Cs-1o cycloalkyl-Cy.; alkyl or
heterocyclyl-C;; alkyl ;

R? is hydrogen or G,y alkyl;
R’ is aryl, aryl-C,.; alkyl, heteroaryl or heteroaryl-C,  alkyl;
R is hydrogen, Ci.7alkyl or hydroxy;

R’, R%, R’ and R® independently from each other are selected from the gréup
consisting of hydrogen, halogen, Cy.7 alkyl, C.7 alkoxy, fluocro-Cy_y alkyl,
finoro-Cy .7 alkyloxy or CN;

R is aryl, heterocyclyl, heteroaryl or heterocyclyl-C(O)-;

RI® s hydrogen, C;.7alkyl, Cs.ip cycloalkyl, Csauyg cydoalkyl-C,.y alkyi, hydroxy-
Cy-7 alkyl, fluoro-C; 7 alkyl, Cy.7 alkyl-50,-C;.7 alkyl, aryl, aryl-Cy.; alkyl,
heteroaryl, heteroaryl-C,; alkyl or heterocyclyl;
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alkoxy, CI-7 alkoxy-carbonyl-Cl.7 alkoxy, carboxy-Cl.7 alkoxy, carbamoyl-

w& bdaalloxy, hydroxy-C_7 alkoxy, NH2-Cl_7 alkoxy, N(H, Cl- 7%!@/&%& 7 028 63

20 alkoxy, N(C1_7 aIkyI)2 CI-7 alkox benzyloxy -C1_7 alkoxy, mono-

gil -7 aIkyI substituted amino- sulfony}and Cl-7 alkyl which can
dptiendily badsnpedandn it tribgamyarclsE rirFEnNERIZORD ciRgistng

rl\]l(Cl 7 @Wlﬂro&ﬁa@m&mw@m&%imﬁf% ﬂﬂ@dﬂk@r@mﬂn@l : men %Cdvjfél@a}hfl
eterocycles wit ember ich comprise. ete
atoms sxeslé%% (g])lﬁiny 2@6 |€?g§2n rr;1)xy Sér?’l P%% 5 et rgl i
heteroc&iyh §Fdup AR halre 4l %ﬁlﬁé‘ﬂ%% ﬁ@*@e@c‘ﬁb@é rﬁeY are
connecticadhith fhenterinetarytyciandenelanbddringthembear c@ib@n’\ng of

S s e e
30 or 9 1610 RREFBEFERF BB TRG WHith “itbzcgv’ alogen

atoms selepdedsfrom nitrogen, oxygen and sulphur and a heteroaryl
group may have a substitution pattern as described in connection with the

tesm Pﬁ@(&na@ﬁ@ﬂ@ QEMREING: e IRRLgarbon atoms of a heteroaryl
group maybe replaced with a carbonyl group; WO 20051092881

%‘[5%2005/002862 - 62 the term "mono-CI.7 alkyl substituted amino"
C_7 alkyl substituted amino" means -NHR and NRR
respectively, whexel JRand R’ |nd pende t fr m each er are C,

lkyl. 2. CORBBURIS AR STA S CIRR SRt y&%*oagmeﬂ%be
alkyl, C3ubgityslodikyl tC3 sulstyetosd kydmeﬂdamw sflagrd-Cpmaliggroup
?Zyzd;ml(li/tgilﬁ%y@ﬁ)ﬁ)m CAiealinyd, hytlroxy edirfiene; @ﬂg Rky!,

alki
alkyl, N( %@%@%&)&@ﬁ% Fi?l ﬁ<mf£°)°a%°n7’1
N(R11, R@QI)ESE),ZNQQR@MR&@FEG@@F?T aﬁE&qxﬁfﬁl@Pﬁiﬂﬂ%ﬁmﬁé{eroaryl or
10 heter@ﬁﬁﬁbﬁﬂf@@mm RdGik iydeogden, Clkyladpbyiin Gyeloalkyl

C3-locy fnl‘%}alk% | yI ZLﬂé@rox uflugre Cl a]k?f G-

alkyl-SO -g all?y ary 17 aﬂﬁ&j ééogfyl of hete oaryO él 7

alkyl; analis IV TRERAS Piie AR PIroup AREh Eaéhamo‘fl“

optlonally’;pﬁaﬂ\oxy, hydroxy-Ci.7 alkoxy, Nﬂz—Cl - alkoxy, N(I—I Croy alkyl)-Cy.5
alkoxy, N(C;_7 alkyl)s- Cy.7 alkoxy, benzyloxy-C,_; alkoxy, mono- or di-Cyy
alkyl substituted amino-sulfonyl and C,.; alkyl which can optionally be
substituted with halogen, hydroxy, NH,, N{H, C;.; alkyl) or N(C,.; alkyi),;

the term, “heterocyclyl” means non-aromatic monocyclic heterocycles with
4 or 6 ring members, which comprise 1, 2 or 3 hetero atoms selected from
nitrogen, oxygen, sulfur, -SO- and ~50;-, and a heterocyclyl group may
have a substitution pattern as described in connection with the term "aryl",
and one or two ring member carbon atoms of & heterocyciyl group may be

replaced with a carbonyl group;

the term, “heteroaryl” means an aromatic 5 to 6 membered monocyclic ring
or 9 to 10 membered bicyclic ring which can comprise 1, 2, 3 or 4 atoms
selected from nitrogen, oxygen and sulphur, and a heteroaryl group may
have a substitution pattern as described in connection with the term “aryl”,
and one or two ring member carbon atoms of a heteroaryl group may be

replaced with a carbonyl group;
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15 substituted by 1 to 5 substituents independently selected from the

wgrosgnensisting of C2.7 alkenyl, C2.7 allcinyl, dioxo-C1.7 alkyleRer005/002562

halogen, hydroxy, CN, CF3 NH2, N@1,-CI.7 alkyl), N(C1.7 alkyl)2,
aminocarbony], carboxy, 1-7 aL oxy, thlo alkox
a|ky|s§rsﬁ§ﬁmarmﬂ8§uﬁbh Sabgikyiea s % iﬂ’&%?“md
CL.7 aﬂan’émbanﬂl\@lﬁﬁmkﬂﬂﬁﬁ caspmtywmiykwﬁm Elaﬁch}}(ylndependent

fluorod-f alkoxyn&sfe@icoxysgarbonyl-C1.7 alkoxy, carboxy-Cl-7
alkoxy, carbamoyl-CI.7 alkoxy, hydroxy-C1.7 alkoxy, NH2-C1.7 alkoxy,

N(H, CI-7 alk -Cl.7 alkox a aI 2- 7 alkoxy, benzyloxy-C 7
alkox;i and C1 mﬁ(ﬁ1 (ﬁlgléu can o‘i) |onéﬂ%:§/J e%su%sltntuted with halogen
hydrox » NH2, N(H, C1.7 N(Cl.7 al c 25 the erm,

heter yclyl grlavie: Qﬁé‘n C%@ﬁ%ﬁe%ﬂé&/ galkyirCa algh

ring ménubers; Whlkﬂdurﬁm@z,ﬁﬂhm@étéﬁoy atoyhsrgeétecteshiremmted
nitrogemL RYVOEMRA34 Qg% ﬁ%&@l}ocy@ﬁﬂc@(@yp Ay NAvS & o).,

f’é?n“'#“‘@itf%é” %ﬁwm@%%nﬁéﬁ@ IS aéérci'?

30 or NHRIRAEHBeRIGRIEl &ﬁhg@mhﬁé@ém&@apﬂg@hh@tm@@ms

selectqgtfg%ﬁnmggﬂq@xygen and sulphur, and a heteroaryl group may
have a substitution pattern as described in connection with the term

c?qZ!ac?é‘ﬁi"JS%%?@?ﬁS%S' %(ﬁé?zaé{g/ S e TR

-63- R FYRFo8y <o RUK: RBRLRS RefRESR Ay RietetR 22 17
R3, R43iRA, }Rﬁar%ym heudr)iaayb@ﬁydﬁdyheth claim1or 2, and
pharmaceutically acceptable salts thereof. 4. Compounds according to

any ong,ek&RIMe-H* S1MIEFBRENR d8 naphthyl group, which can optionally be
substituted by 1 to 5 substituents independently selected from the group
consisting of C, 7 alkenyl, C, .7 alkinyl, dioxe-C,.7 alkylene, halogen, hydroxy,
CN, CFs, NH,, N(H, G5 alkyl), N{C,;; alkyl),, aminocarbonyl, carboxy,
NO,, C;.7 alkoxy, thio-C,» alkoxy, Cy.y alkylsufonyl, aminosuifonyl, Ciy
alkylcarbonyl, C;.; alkylcarbonyloxy, Ci.7 alkoxycarbonyl, Cy.7 alkyl-
carbonyl-NH, fluoro-Cy.y atkyl, fluoro-Cy.; alkoxy, C,.7 alkoxy-carbonyl-C;.»
alkoxy, carboxy-C;.; alkoxy, carbamoyl-C;; alkoxy, hydroxy-C,_; alkoxy,
NH;-Cy.7 alkoxy, N(H, C,.; alkyl}-C..; alkoxy, N{C;.; alkyl)z- C;_; alkoxy,
benzyloxy-Cy.7 alkoxy and Cy.; alkyl which can optionally be substituted with
halogen, hydroxy, NH,, N(H, C,.y alkyl) or N{(Cy.7 alkyl}s;

the term, “heterocyclyl” means non-aromatic monocyclic heterocycles with 4
or 6 ring members, which comprise 1, 2 or 3 hetero atoms selected from
nitrogen, oxygen and sulfur, and a heterocyclyl group may have a

substitution pattern as described in connection with the term "aryl'’;

the term, “heteroaryl” means an arornatic 5 to 6 membered monocyclic ring
or 9 to 10 membered bicyclic ring which can comprise 1, 2 or 3 atoms
selected from nitrogen, oxygen and sulphur, and a heteroaryi group may have

a substitution pattern as described in connection with the term “aryl”.

3. Compounds according to any one of claims 1 and 2, characterised by
formula (Ia)
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5 hydrogen, C1_7alkyl, fluoro-C1.7allyl, hydroxy-C,,alkyl, CN-C1_,alkyl,

WGk 05k 7 alkyl-C(O)-, C1_7 allcoxy-C(0)-, Cl_, alkox

Y-CQ)Crmnnesinnasez
alkyl, NH2-C(0)-C1_7alkyl, C1-,allcyl-NH-C(O)-C1_7alkyl, NHBES (5 2005/00286
alkyl-S02, fluoro-C1_7 alkyl-S02, N(Q13/ alkyl)2-SO2 or
pyrrolidino-C(O)-. 5. Compounds adgording to any one of claims 1 - 4,
wherein R"is C1.7 10 alkyl, fluoro-¢1_7 alkyl, C1.7 alkyl-S02, fluoro-C1.7
alkyl-S02, N(C17 alkyl)2-S02, C1¢” alkexy-C(O)- or HC(O)-. 6.
Compounds according to any one\of claims 1- 5, wherein R' is 2,2-
difluoro-ethyl, ethanesulfonyl, m ané‘s,yl]‘_() [, propylsulfonyl,
isopropylsulfonyl, 2,2,2-trifluoro ethylsul[Fﬁh@,/isopropyl, N(CH3)2-S02,
ethoxy-carbonyl or formyl. &5-7Nsemponrdsiccording to any one of
claims 1- 6, wherein R2 is hydr e%gn 8. Compounds according to any one
of claims 1- 7, wherein R3 is ph ionglly substituted with 1 to 3
substituents selected from the group | consisting of halogen, NI-12, C3-7
alkoxy and fluoro-C1.7 alkoxy, o ® optionally substituted
with halogen, or R3 is pyridinyl optionally substituted with halogen, or R3
is indolyl. 9. Compounds according to afiy one of cldans 1- 8, wherein R3
is phenyl substituted with halogen or R3 is pyridinyl substituted with
hal@ﬁﬁ@m\ﬂoﬁoﬂ5/@92§8JRP@WﬁPa%M/MQ%ﬁI@é’de Gempeynds
acco rglgrto an;_( ofcc ai gl%s vrvﬂereltn R3 is 4- chloro-phenyl or
5-¢fiiofo -pyridi Y1?[ Cé%mpoun S accordlng to any one of claims I. -
10, Whereln R4 5 hydrogen 512, Compounds accordln% to a“il)_{ one o

la

claims 1 211, whErBRPXE25RETSNG FGHY 246 of AU
cmﬁmgws@qaﬁxm@mrar@lgmfmm%ﬂmb@m&g ﬂk}FRG%ﬂdd)} ,
R5@R ﬁjndagg m@qfr@mg@\g ted from the

cﬁ% 93@5 ﬁﬁ?ﬁyﬂ «%‘i‘w@?@i '@%%5 @%a‘r" R e
RSWMWQM.SB; MﬁippMEzaﬁ@omWﬁmh@ylm@(@ﬁclalms 1- 14,

wherein Xis C-
5. Compounds according to any one of claims 1 - 4, wherein R' is C_,
alkyl, fluoro-C,, alkyl, C,, alkyl-50,, finoro-C,, alkyl-SO;, N(C,, alkyl},-50,, C,
; alkoxy-C(O)- or BC(O)-.

6. Compounds according to any one of claims 1 - 5, wherein R’ is 2,2-
difluoro-ethyl, ethanesulfonyl, methanesulfonyl, propylsulfonyl, isopropyisutfonyl,
2,2,2-trifluoro-ethylsulfonyl, isopropyl, N(CHj3),-SO2, ethoxy-carbonyl or formyl.

7. Compounds according to any one of claims 1~ 6, wherein R” is
hydrogen.
8. Compounds according to any one of claims 1 — 7, wherein R® is

phenyl optionally substituted with 1 to 3 substituents selected from the group
consisting of halogen, NH;, C,.7 alkoxy and Buoro-Cy.; alkoxy, or RYis benzyl
optionally substituted with halogen, or R’ is pyridinyl optionally substituted with
halogen, or R? is indolyl.

9, Compounds according to any one of claims 1 ~ 8, wherein R® is

phenyl substituted with halogen or R® is pyridinyl substituted with halogen.



i0

15

20

30

R6, R6 is fluorine, R3, R7 and R8 are hydrogen. 16. Compounds
ordin to any one of claims 1- 15, wherein R9 is 15 aryl, heterocyclyl
sy
eteroanl. 17. Compounds accordln% 0 any one of claims 1FGEEP2085/062862

wherein R9 is heteroaryl. 18. Compounds according to any one of claims
1- 17, whetein RO%dsipseledteddredrthe groupsearisisiing DF foryih pyhig v is 4-
pyrigazin _rylé Qﬁgﬁ !ﬁ%’gdc%ﬁ%l %pdﬁyq idinyl, 2-oxo-pyridinyl,

yrimid

2-0X0-p pyrazmy |enyl isoxazolyl, oxazolyl oxadiazolyl,
|m|dazolytﬁ yrro%( I triazolyl tetrazol iazolyl, isothiazolyl, , .
o o shinto SRR S o TS B RS URN To! CORpRS
ac&l’)’ﬁtﬁ@@em any one of claims 1-18, wherein R9 is 2- oxo-2H-pyridinl-yl.

25 20. Compounds according to any one of claims 1 - 19, selected from
the groupLgonsigting@funds according to any one of claims 1 — 11, wherein X is C-

4 pyrrolldlne -3,4-dicarboxylic acid
72 %%%%62‘55 ge%—%/%lamldQﬁ%ﬁﬁ{ (2 X0-2H-pisn_| yi) phenyl] a ide}
R S DA PR S .
[2- fﬁjm@iﬁszoxB zﬁcb@nmdeggey@qm]g@m]ngm}ue}her are selected from the group

(BRediRsiimad g@ﬁrgguqlg@é?eﬁ dicarboxylic acid 3- |
(4-chloro-phenyl)- amide]

4-{[2-fluorgz4-(2 idinz 2005/ I81 .
PCTIER? Jab e gé&gn%&'émﬁ% duactalsnneRyamidel: WA 2000982881 x 1
(3RR4’F8 iséa%ﬁ%ﬁ p&ré‘ﬁ@nﬁeayil-%ﬁé%ﬁféxyyhc acid

3-[(4-chloro-phenyl)- amide]
4-{[2-fluord4-(2-exepeupykidisaringshaemyleamidelims 1 - 14, wherein X is C-
(BRER) ks Ethanes utfonyLavrreliginey 3 4xdicarboxylic acid 3- [
(4-chloro-phenyl)- amide] 4-{ [2-fluoro-4- (72 -0x0-2H-pyridin-1-yl)-phenyl]
-amide}, 5{3R.4 - yrroli rbexy 9.
il éépheﬁ gng/b%%nae&umgte AEQSlingr e LRy ln 8 =Y is
4-{[ThibFSERPY S{ ORESIRIH- 1-y1)-phenyl]-amide},

- (3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-

phenyl)-aniitie] 4¢¢mfiapraisaisoodioia-pyyidireofdpiphehyl-amitieein R is

” (3R%§ppropyl pyrrolidine-3,4-dicarboxylic acid 3- [ (4-chloro-phenyl)

10 amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide},

18.  Compounds according 1o any one of claims  — 17, wherein R is
selected from the group consisting of furyl, pyridyl, pyridazinyl, oxo-pyridazinyl,
pyrimidinyl, 2-oxo-pyridinyl, 2-oxo-pyrimidinyl pyrazinyl, thienyl, isoxazolyl,
oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl, pyrazolyl, triazoly], tetrazolyl, thiazolyl,
isothiazolyl, 1,2,3-thiadiazolyl, benzoimidazolyl, indolyl and indazolyl.

19.  Compounds according to any one of claims 1 — 18, wherein R’ is 2-
oxo-2H-pyridinl-vi.

20.  Compounds according to any one of claims 1 - 19, selected from the
group consisting of
(3R,4R)-1-(2,2,2-Trifluoro-ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-cxo-2H-pyridin-1-v1)-phenyl]-amide},
(3R,4R}-1-(2,2-Difluoro-ethvl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-y1)-phenyl]-amide},
(3R,4R)-1-Sulfamoyl-pyrrolidine-3,4-dicarboxylic acid 3-[{4-chloro-phenyl)-
amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl] -amide},
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vRYH§Rr¢ndi;amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)- phen%;é ide

(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-

(3R,4R)-1-Methanesulfonyl-pyrrolidine g 4-dicarboxylic acid 3 Broe 186z

pyrldln -2-yl)-amide] 4-{[2-fluoro-4-(2-oxo- 2H -pyridin-1- yI) phenyl]- amlde}
B3RAMRY)-Juiaahyl arbaibymbthylipyholitisedid-didarbbysicboiy
S{ﬁ%@E\]Iqmzfzpﬂ@@bd)qamt@@b JH-pyridin-1-y1)- phenyi ~am1de}

(3%%%?@@ %%@f%ﬁg%”d' gn%l% R i 2o SBimarmiiey
SRR %&F@ﬁ@&@é’p@mﬁﬁ%ﬁ?&%ﬁéﬂh@%@é{
(SBm@ﬂiwb&dmwﬁmwmmm@ﬂ%ﬁmwmm Rel{dritioro

Xﬁ;g d []-amide},
tr ns £L£Méi%lﬁ%ﬂ%éanesu fonyl py rr%%%r% Igv’d%d%pn : W%é‘%
zo}m% anya Rpprolidine-3 JA-dicarboxylic ac1d 3-1 4~chloro~
[Zﬁmﬁé%ﬁﬁd}xwlﬂ-ﬁmdm@:@%ﬁbeﬁwlmm}i -y1)-phenyl]-amide},

Rk gjﬁ mdlmoilq'Qﬁéné&gm%yé@@c&ﬁw Sshigre-

p eny) am oro-4-(3-methoxy-2-gxo-2H-pyridin-1-yl)- pheny]

Xjéecegfp IS 4 SalicE h

3 K@R&%F@-Mﬂ:élwl)?@ﬁfwdﬁ!] -$y{rolidine-3 4-dicarboxylic acid 3-[(5-chloro-
%{Hﬁl@ M 2R ?J"{‘[WHQE}&LQ/Q?Q?LBY,&]P@ mlﬁa -phenyl}-amide},

anom p rro ne-3 ic ac d 3-[(: loro-
IR A ‘ﬂ??&% A LIS T e i?n‘fﬁg}r%o
trWWSﬁR@WM&H@WMW@W@R@iM%ilcalrb@ktywlé@dnde}
3- [(@RQM PM YJH& ‘éth 1-pyrrohdine-3,4~ dmarboxyhc acid 3-{(4-chlore-

2-f d

[ Or%é)agf %ﬁ rIorlg -pr %f/% earr(])?arnr:l:e% §c%5“60§()}||%%1§d} 3-

(4%&&@%&@}%}{1@%@1@? (- SxBPERfRtipEe-g N 1~Y1)

anpﬁ@h BartithéR) dmb@yrt@ﬁﬂiméadi@aﬁbﬂmk@@%d |

ami Il en

] amlde %3@%%@?%&%@:2 %ﬁﬁfony 1%errb"([ Oﬁy Car Cpg’ﬁ/c é%ﬁl] it

3- Phembremidalibrt Hienyr-tris ik pyridi in- T-y})-phenyl)-amide},

4- {&E%%M%meﬁmwdwnw)mh%mﬂhmd%%m%ﬁﬂﬂﬁw
;ﬁ@%ﬁ%ﬁ&f&f s g bR e

qu

?@éf fonyl-pyrrolidine-3,4-dicarboxylic acid 3-[{4-chioro-
4-{phingeathi@ios-{ [ 2 Zhiepyridi(3 nybdphenyibaritbpytidis -yl)-phenyl] -
(3%14@%)-13- (4-Chloro-phenylcarbamoyl)-4- [2-fluoro-4-(2-oxo-2H

(3R,4R}-1-Acetyl-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-phenyl)-amide] 4-
{14-{3-methoxy-2-0x0-2H-pyridin-1-yl)-phenyl}-amide},
trans-{3RS,4RS}-1-Cyanomethyl-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-
phenyl)-amide} 4-{[2-fluoro-4-{2-0x0-2H-pyridin-1-yl)-phenyl]-amide},
trans-(3RS,4RS)-1-Carbamoylmethyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-
chloro-phenyl)-amide] 4~{[2-fluoro-4-{2-0x0-2H-pyridin-1-yl)-phenyl]-amidel,
trans-(3RS,4R8)-1-(3,3,3-Trifluoro-propyl)-pyrrolidine-3,4-dicarboxylic acid 3-

[ (4-chloro-phenyl}-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-y1)-phenyl]-
amide}, ‘

(3R,4R)-1-Formyl-pyrrolidine-3,4-dicarboxylic acid 3-[ (4-chioro-phenyl)-amide]
4-{]2-fluoro-4-{2-ox0-2H-pyridin-1-yl1)-phenyl]-amide},
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{{4-chloro-3-
fluoro-phenyl}-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide},
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pyri din- I-yl)-phenylcarbamoyl]-pyrrolidin-I-yl}-acetic acid ethyl ester, 5

\x%?oﬂff(} gzg\/lethanesulfonyl pyrrolidine-3,4-dicarboxylic acid 3-
[uoro methoxy phenyl)-amide] 4-

[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)- pheé?l] amide},

(B4R T-MEthanestiffanypyrlitine Budietrboidiecati B4 chioro-2-

[ yridin-1-yl)-phenyl]-amided 3 1 <1y _am]

42%9%% 1@9@ 1198y aMIIGE din-1-y1)-phenyl]-amide,

GRAREMEAREUToRpRpR SRR Sma s e R Reero-a

1@%@01@@@1&{@@@’3@0}&7~pyrrohdmv -yl}-acetic acid ethyl ester,
HrOrovrddioxardid: rﬂ%&l&&@@%&m ¢ acid 3 [(3-fluoro-4-

R) 1- !\ﬂft%nes %‘31 % by (Sﬁ%g%lgq %ﬂ'gfa gé' 2990 phenyl}-amidel,

[@Pwﬁ@tﬂ@k@ﬂﬂt@eﬂyﬂfanﬂhp‘jf;mhdme 3,4-dicarboxylic acid 3-{[2-fluoro-4-(2-
(3&6EH1 ﬁm@me? \inpybnyareliding-§ fedicadioxylic agided; [ (4-chloro-

4 or 4 mo I|n 4- -ami
%%??Wé% S B TRIAS 5 e ?@ m%?] [12-emino--
3 Eéﬁﬁ@nr@ﬂ@ﬁxp»ﬁéﬁwda}ﬁrdéq ﬂl{qu&xrﬁ?om%x@mﬁﬂp}nﬂl}wwﬂﬁmﬁ
amw@h}@%{é&fﬁmﬂ@pwﬂ&%@wm@%&mI@@@@(yﬁ%@@% 4 (2~
ro-4-m a

é; O BRI Sl mthggepneny-amide],

(3R AAR): Mm%awwlwmm@ﬁﬁwb i asiscP 3L fachigto 20
phﬂmﬂ)ﬂﬁn&&hﬂlﬁmwﬁ]ﬂ%ﬁm% -morpholin-4-yl-phenyl)-amide],

IQ%O%J) gn%ﬁzlﬁayﬁq %&%q%#}% %g%gélcar tic acid 3 tL{—chloro -phenyl}-

anesu X¥ ic aCI

[2 -4 éz SKGmoHy p;%rfafﬁ Hippréay -amide},
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(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-(4-chloro-
benzylamide) 4-{[2-filuoro-4-(2-oxo-2H-pyridin-1-yl}-pheny!] -amide},
(3R,4R)~1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-{[2-fiuoro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl}-amide} 4-[(4-trifluoromethoxy-phenyl)-amide],
(3R 4R}-1-(Propane-2-sulfonyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro~
phenyl)-amide] 4-{[2-fluoro-4-(2-cx0-2H-pyridin-1-y1}-phenvli-amide},
(3R 4R }-1-(2,2,2-Trifluoro-ethanesuifonyl)-pyrrolidine-3,4-dicarboxylic acid 3~
[{4-chloro-phenyl)-amide] 4-{]2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl}-
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(3R,4R)-1-(2,2,2-Trifluoro-(2thanesulfonyl)-pyrrolidine-3,4-dicarboxylic
acid 3- 4 chloro-phenyl)-amide]

piEhpiih o%%84 -(2-0x0-2H-pyridin-1-yl)-phenyl] WO 2005/09288F CT/EP2005/002862
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(3Rﬂ&phaﬁﬂmnesgﬂ@nmwablﬁjmasmmﬁarboxyl|c acid
3-[(4-chloro-phenyl)- amide] 4-{ [2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]
amlde} (3R 4R}dripethaisasbiciyg pysrotidingd dicath odybie adiom the
(él_cfbloro P%n Vi amlde]
$itioro- ié) 5%0-2H- pyr|d|n -1-yl)- enyl] -amide
(3 REARFR-50 propatogrordhg -3 arar é‘éé?i’@f[’%% erisrobfsmiyo-
phenyl)-amide] 4-{[2-fluorc-4-{2-oxo0- ZH-pynam 1-y1}-phenyli-amidel,
(3R,4R}-1-Fthanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-(4-chloro-phenyl)-
amide] 4-{]2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl} -amide},
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3 4-dicarboxylic acid 3-{(4-chloro-
phenyl}-amide} 4-{[2-fluoro-4-{2-oxo-2H-pyridin-1-yl)-phenyll-amide},
(3R4R)-1-Tsopropyi-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-phenyl)~
amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl}-phenyi]-amide},
(3R.4R}-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-
pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-ox0-2H-pyridin-1-y1}-phenyl]-amide},
(3R 4R)-1-Formyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-phenyl)-amide]
4-{]2-fluoro-4~(2-cxe-2H-pyridin-1-y1)-phenyl] -amide},
(3R,4R)-1-(Propane-2-sulfonyl)-pyrrolidine-3,4-dicarboxylic acid 3-{(4-chloro-
phenyl}-amide] 4-{{2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenyll-amide},
(3R,4R)-1-{2,2,2-Trifluoro-ethanesulfonyl)-pyrrolidine-3,4-dicarboxylic acid 3-
[{4-chloro-phenyl)-amide] 4-{[2-luoro-4-(2-oxe-2H-pyridin-1-yl)-phenyl]-
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pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}.
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3-[(5-chloro-pyridin-2-yl)- amide] 4
[2-fluoro- -%Z-OX -2H- riéiiniF )-phep Isliamige%. 15 24, A process far. the
= manufactlé_ e of R{Sé%%ﬁ 5 %/o%lﬁglrb éi% 48 “a&ine Prllj‘%sn?/ ocr)]lémouf? & Prr%
1 - &dinghicraproveseisirptites’a) véuekpgasesormsepmgof formula (1) H
I N O ORzN-R3N-R"
a} reacting a compound of formula (II)

with a compound LG-R’, or

20 b) reacting a compound of formula (I1I)
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RS X R'Re R9 (II) with a compound LG-R’, or 20 b) reacting a
%Mgg formula (111) WO 2005/092881 PCT/EP2005/002862 -69- Ry

s 2
N 00 OHN-R4 R X R7 (Rs R9 (Ill) with a compound NHR2FSI§rFgpes/002862

reacting a compound of formula (IV) R®N 0 0 R2 N-Ra OH (Iv) 5 with a
compound of formula (V) NHR4 Rp.g1 R7 I R R9 (V) wherein R', R2, R3,
R4, R5, R7, R8, R9, and X have the significances given in any one of
claims 1- 23 and LG is a leaving . 25. A process for the manufacture
of compounds of formula (I) as 10 defined in any one of claims 1 - 23,
which process comprises reacting-a cogmpound of formula (VI) or (VIII)
WO 2005/092881 PCT/EP

OH  N-R
5
R~ ;X
RN R
R ()

with a compound NHR’R® or

c) reacting a compound of formula (I'V)

1

7
N
o O
RE=—N—R® OH
(V)
with a compound of formula (V)
NHR
5
R~~~ iX
=7 AN "
R’ (V)

X

ol 2 13 nd pi n7 of oY o . X
wherein R, R%, R%, R%, R, R, R%, R’, and X have the significances given in any one

of claims 1 - 23 and LG is a leaving group.

25, A process for the manufacture of compounds of formula (I) as

cefined in any one of claims 1 — 23, which process comprises

reacting a compound of formula {VI} or (VIII)
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R1R1 OORON-R4R500 R8RO/N-R3 R7 R2 R9 (VI) (VIII) with a
wompauRdgef formula (Vil)or (V), respectively: NHR4 R'X Hla R2,N~R3

R R (VII) R9 (V) wherein RI, R2, R3, R4, R5, R7, R8, R9, and™% H&§0taan2s62
significances given in any one 5 of claiff¥s-1- 23, LG is a leaving group an
dRisCl_7 alkyl, C3-lo cycloalkyl or C3_lo cycloalkyl-ClI-7 alkyl. 26.
Compoundsgypccording to any one of claims 1- 23, when manufactured by

a process‘according to any one of claims 24 and 25. 10 27. Compounds

of formula(ll), {11l or (IV) WO 2005/092881 PCT/EP2005/002862 -71 H R
I 0 r--0 R"-N-R3 N-RG OH N-R}'RS X Rs X R~ Rs R7\1
Rs { N
O N—R4
R5—_" >\< O O
rd
— R8 R O N
R7 Re” S
R9
(V1) (VIih
with a compound of formula (VII)or (V), respectively:
NHR*
RN~ X
H |
SN
R " Rs R R’
(vity. R’ V)

. nln2 pd né p5 pl pk o f o
wherein R, R, R%, R, R, R, R', R, and X have the significances given in any one

of claims 1~ 23, LG is a leaving group and R is C; alkyl, Cs.yg cycloalkyl or Cs.1q
cycloalkyl-C; 7 alkyl.

26.  Compounds according to any one of claims 1 - 23, when
manufactured by a process according to any one of claims 24 and 25.

27.  Compounds of formula (I}, (III) or (IV)
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N O RZ N-R3 OH (IV) wherein R', R2, R3, R', R5, R7, RS, R9 and X
have the significances given in any one of claims 1 - 23. 5 28.

WOPHaRPEEUtical compositions comprising a compound accordtfd &P 2aa§/002862

one of claims 1- 23 and a pharmaceutitally acceptable carrier and/or
adjuvant. 29. Compcp_ynds according to any ongydf claims 1 - 23 for use
as therapeutic active isubstances. 30. Compounds according to any one of
claims 1 - 23 for usefss_10 therapeutic active ! !! tances for the treatment

and/or prophylaxisiof digeases which are ass ed with the coagulation
- 72 - 31. The use of

medicamentsfor the therapeutic and/or proghylacti

diseases WHith a6 d3soctated with the coaly ctor Xa. 32. The use

r the 5 preparation
of medicaments for th
thrombotic disorders, Ltgria thrombosis, venou taro
thrombosis, perip fial oRGlusive disédise, u
pectoris, myocardial infargion, corongry artery disegge, pulmon
embolism, stroke due to atrial fibrillgg n, inflammation, arterios@@rosis,
acute vessel closure associated WithxlO thrombolytic therapy or
restenosis, and/or tumour. N

(V)

e
wherein RY, R RE RE RS, R, B8 R® and X have the significances given in any one

of claims 1 - 23,

28, Pharmacentical compositions comprising a compound according to

any one of claims 1 - 23 and a pharmaceutically acceptable carrier and/or adjuvant.

29.  Compounds according to any one of claims 1 - 23 for use as

therapeutic active substances.

30.  Compounds according to any one of claims 1 - 23 for use as
therapeutic active substances for the treatment and/or prophylaxis of diseases

which are associated with the coagulation factor Xa.
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31, The use of compounds according to any one of claims 1 - 23 for the
preparation of medicaments for the therapeutic and/or propavlactic freatment of

diseases which are associated with the coagulation factor Xa.

32. . The use of compounds according to any one of claims I - 25 for the

preparation of medicaments for the therapeutic and/or prophylactic treatment of

th

thrombotic disorders, arterial thrombosis, venous thrombosis, deep vein
thrombosis, peripheral arterial occlusive disease, unstable angina pectoris,
myocardial infarction, coronary artery disease, pulmonary embolism, stroke due o
atrial fbrillation, inflamrmation, arterioscleroasis, acute vessel closure associated with

10 thrombolytic therapy or restenosis, and/or tumour,



