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WO 2006/048152 PCT/EP20051011430 Novel dicarboxamide derivatives
The embodiments disclosed herein provide novel dicarboxamide
derivatives of the formula (I) D-H-C-E-k O (I} 5 wherein A is -CONH or
-NHCO-; B is optionally substituted pbenyl, optionally substituted

wo 2udirigraaryl or optionally substituted heterocyclyl; R* - iSPEB{aRaHE/ 011430

substituted. aryl, optionally substituted heteroaryl or optionally 10
substituted heterocydyl, one or two carbon atoms of said aryl, heteroaryl
or heterocydyl ring optionally being replaced with a carbonyl group; I) is
aryl optionally substituted by one, two or three halogen atoms
independently selected from chlorlne quorlne and bromine or heteroaryl
optionally substigesl taashexamiefeRME¥R0gen atoms independently
15 selected from chlorlne fluorlne and bromine, R'ds Fin'1" Eis E-1: ~

The ﬂg}mg]&éeﬁtshcg% @é??i 181‘6611 aﬁk w(%: 30\%% ﬁ‘gg'ﬁ@gﬁgﬁ@%@HUMlV@!ﬁﬁﬁ@%ﬂﬁhﬁr(l)

7 cycloalkyl, C7 cycloalkyl Ci b alkyl,
amino, mono-substituted amino, di- substituted amino, hydroxy, C,-6
alkoxy, mono-substituted amino-C, .6 alkyl, 20 di-substituted amino-C.6
alkyl, hydroxyl C,.6 &tk R-&mBRE together form =0 or iR" or cliR" RI
and R2 are bonded to ea¢h other to form optionally substituted
heterocyclyl, togetfigr with the carbon atom to which R' and R2 are
attached; R' and R’ are independently from each other hydrogen, C.6
WBERGHE carboxyl, Cz-6 25 alkoxycarbonyl, carbamoyl, mono- or
Adi-substNIédanifitcasbonyl, optionally substituted aryl carbonyl,

B° pt{?@ﬁﬂéﬁn%ﬂ? sliti@Bted phenyl, optionally substituted heteroaryl or optionally
substituted heterocyclyl; ‘

R® . is optionally substituted aryl, optionally substituted heteroaryl or optionally
substituted heterocyclyl, one or two carbon atoms of said aryl, heteroaryi or
heterocyciyl ring optionally being replaced with & carbornyl gronp;

D isaryl optionally substituted by one, two or three halogen atoms

independently selected from chiorine, finorine and bromine or heteroaryl
optionally substituted by one, two or three halogen atoms independently
selected from chiorine, fluorine and bromine;

o' g/ - & !?T $a
E EL ﬁ JE-2 g 5 R OTEX _foe
. RI R‘U

R and R? are independently from each other hydrogen, halogen, Cy.salkyl, Cor
cycioalkyl Cs.y cycloalkyl Cy.¢ alkyl, aming, mono-substituted amino, di-
substituted amino, hydroxy, C, alkoxy, mono-substituted amino-Ci.¢ alkyl,
di-substituted amino-C;.¢ alkyl, hydroxyl C;.¢ alkyl or

R' and R? together form =0 or _____c/'R" ,or

\Rﬁ

2! and R? are bonded to each other to form optionally substituted heterocyehyl,

together with the carbon atom to which R' and R’ are attached;

R® and R* are independently from each other hydrogen, Cis alkyl, carboxyl, Cis
alkoxycarbonyl, carbamoyl, mone- or di-substituted amino-carbonyl,
optionally substituted ary} carbonyl, optionally substituted
heterocyciylcarbonyl, optionally substituted heteroaryicarbonyl, optionally

YN/30.08.05.



10

15

20

25

30

heterocyclylcarbonyl, optionally substituted heteroarylcarbonyl, optionally
YN130.08.05. WO 2006/048152 PCT/EP20051011430 -2 substituted
aryl, optionally substituted heteroaryl, optionally substituted heterocyclyl,
4 alkyl, halo C1.6 alkyl, cyano C1.6 alkyl, C1.6 a(%lE
W%%%géxnéﬁé CI-6 alkyl, mono- or di-substituted amino-C1. 6 %?%0(%;611430
optionally substituted aryl C1.6 alkyl, optionally substituted heterocyclyl
C'.6 5 alkyl, optionally substituted heterog(ryl CI-6 alkyl, optionally

Substls%%qta% éahb w&éu@@lﬂ@&&p&m vt shabstitgte %B&EGII%%W'

C1.6 alkoxy ClI- ptionally substitute héteroc clyl' C1.6 alkoxy CI
-6 alkyItlF o8 oﬁ (i i r%"’f’d’rﬁ%‘@ék?c Geroahe
togethérmﬁtymau@arﬁem&rinmmlwrﬁcldﬂb&m&éﬂammmﬂwlo R5
and R %M@Q@M&@Hmp@} SRR, UPES NG Q@S h ke e,

R e R e N ”yuc?x%ﬁﬁaéﬁg% &
substifuteaikamyi ﬁm@éﬁﬁﬁoﬁm%ﬁiﬁhmm hepsiormall ¢ syl amt@ds alkyl,
heterqquc&yﬂagg@emutMQa@l&ycgub;itgtumpegesrgﬁyybgarbonyl or

fitute
m%hepen%Q roldmffégce %3 é%(dp %%%%%ﬁ"%r tg' rgg(ly 841 and
R12 af&rhodets e??de cﬁma@é Bthatirperbgen, C1.6 aIkyI or C2.6
alkemydt: R&n&ptmmmmmmammlamhgemamn Rateahly R3

and R4 M?P@”Q&é%ﬁé&%&ﬁ?ﬁwgﬁ% rﬁoqltisvh
carbo carbonyl rb moyl, mono- or di-subst] gamxrno-
carbo BosAaRY R o tbrAfybstiBLatuted

hetermyl@acmwlmwlmpmw sptistislifenivttetedhyeteoptjciybdirbonyl,

substisgecimjamayaiia vekianChB by bChR Alp G Ak amino
C14 25 Exl ;nono- or di-substituted amino-Ci.6 alkyl, optionally

stl u’f gocycl | CI-6 alkyl, optionally substituted heteroaryl C1.6
aﬁ%y%r &@aﬁ& %&‘éiﬁtﬂﬂdéﬂ%ﬁéﬁﬁﬁaéfh@@% BAPER- Tyl |,

togethgrvdsiy;the
R" and R'? are independently from each other hydrogen, Ci.s alkyl or Cy.¢ alkenyl;
. and pharmaceutically acceptable salts thereof.

Preferably R*and R* are independently from each other hydrogen, Cy.¢ alkyl,

" carboxyl, Cy alkoxycarbonyl, carbamoyl, mono- or di-substituted amino-
carbonyl, optionally substituted heterocyclylcarbonyl, 6ptionaﬂy substituted
heteroarylcarbonyl, aryl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, hydroxyl C, ¢ alkyl, C,s alkoxy C; ¢ alkyl, amino C, 4
alkyl, mono- or di-substituted amino-C, ¢ alkyl, optionally substituﬁed
heterocyclyl C, ¢ alkyl, optionally substituted heteroaryl C,s alkyl or

R® and R* are bonded to each other to form Cs.y cycloalkyl, together with the
carbon atom to which R’ and R* are attached and

R® and R® are independentiy from each other hydrogen or C;4 Alky}.

More preferably R? and R* are independently from each other hydrogen, C, .5 alkyl,
carboxyl, C,. alkoxycarbonyl, mono- or di-substituted amino-carbonyl,
optionally substituted heterocyclylcarbonyl, aryl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, hydroxyl C;.s alkyl, C.¢ alkoxy
Ci.¢ alkyl, amino Cys alkyl, mono- or di-substituted amino-C, ¢ alkyl,
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carbon atom to which R3 and R4 are attached and R5 and R6 are
independently from each other hydrogen or C1.6 alkyl. 30 More preferably
R3 and R4 are independently from each other hydrogen, C1.6 alkyl,

wé& Bk 14 alkoxycarbonyl, mono- or di-substituted amig’]g@;%pon |1’1439
Ubstitita

optionally substituted heterocyclylcarbonyl, aryl, optionally's itu
heteroaryl, optionally substituted heterogyclyl, hydroxyl C1.6 alkyl, C1.6
alkoxy C1.6 alkyl, amino C14 alkyl, morio- or di-substituted amino-C1.6
alky| oo 2006l f4R2 RicakieloR0@R (O psa.anY anali Ul sliuiedy
heter, cy&%lr Cl _6 alkyl, optionally subngtitute:f:%neterogryl C1.6..a§fky%’l§r 3

and Ri*3re’bBhded to each other to form C3.7 cycloalkyl, together with

ReandR are Rendad o ich REBBid R o anclohbal, hogefiestvasptet, there
isapseN iglesh asceRMorhshe o wadh.aE-A-B-R° H-C11 0 (I) 5 wherein A
is CONH- or -Ih1CO-; B is optionally subkWted ' phenyl, optio substituted
hetereandRropllanlly Riaks QRUARAINASH Bhlu ARHC substituted or
optionally 10 substituted h , one or two carbon atoms of said aryl, h | or
heterocydyl ring opti@ﬁ&&lﬂy%)emwaegd with a group; carbonyl D is aryl
optionally substituted by oge, two or thm 110109= atoms dently selected
from chlorine, fluori@ and bromine or heteroaryl optionally SELDSnUfted
by one, two or three halogen atoms indep tly 1'5 selected from chlorine,
and bromin .~. i& /1: r( > Or Fi-.~.. 'RS V RS lei R and R2 are -

AndgprtorgadentyHameachh other hydra, halogen, Cl.c Alkyl, C>7
EY RNt bR HEG A ARINQRRN0-SUDSILICA 20UN0, i

substirated heterocyciyl;

B is optionally substituted aryl, optionally substitited heteroaryl.or optionally

substituted heterocyclyi, one or two.carben stoms of said aryl, heteroaryl or
hmwdﬂnngwﬁunaﬁybﬂngrqm%mcd with & carbonyl group;
D is sryl optionslly substituted by one, two or thres halogen atoms
independently stected from chiorine, finorine and bromine or beteroaryl
optionally substituted by one, two or three halogen ztoms independently
selected from chiorine, fivorine and broming
-3 : R’z g’ .{.{4

iSEPEI : Q or E":'-: R :‘: R )

R’ and R are independently from each other iivdrogen, halogen, Ci.¢ alkyl, Cor
cycloaliyl, Ty cycloalkyl C,.q alkyl, amine, mono-substinmtad amine, di-
substitoted amine, hydroxy, C,s alkoxy, monc-substinuted amino-C;  alkyl,
Aii-substiruted amine-C,.¢ alikyl, bydroxyl C,.¢ alioyl or

ted

T and R? togctbﬂ'fum =0 or 'mc/g“ , O
‘ gt

' and R are bonded o each other 1o form optionslly substituted heterocyclyl,
together with the carbon atom to which B! and R® are attached;

R’ and R are independently from each other hydrogen, Cy.s alkyl, carboxyl, Cis .
alkoxycarbonyl, carbamoyl, mono- or di-substinsted amino-carbonyl,
optionally substivted heterocydyicarbonyl, opuonally substtuted
heteroaryicarbomyl, optionalty substituted ary! carbonyl, optionally substitated
aryl, optionally substituted heteroary], optionalty substinited heterocyciyl,
bydroxyi G, alkyl, balo C,. alkyl, cyano C,. alkyl/C, alkoxy Ci.s alicyl,

amino C; alkyl, mono- or di-substituted amine-C, . alicyl, optionaly
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substituted amino, hydroxy, C.6 alkoxy, numo-sub d amino-C14 alkyl, 20
6i-sub ' (r)-C.6 alkyii,hydroxyl Ci.6 akYi or R'and R2 together form =D or
FZ:, or R! and R2 are bonded to eggh other to form optionally substituted
heterocymyl together Wlth the carbon atom to which R' and R2 are

ﬂ#, LG W@mgm} 6 25
alimm

l. [t
% %%%%r s t%%o‘"?fﬁ%&%onw optlonally

WQQMWWW@QMM@WM@MMUMNMM

ES M@l an C;.6 'C)-6 RDWXY _
s %‘%ﬁ% 30 amino Cglff al n@)glo (%{ Stlt ted nY- C;4 alkyl,
R angfigha Speonaky au T heterorydyi CI.6

%ﬁna@bsubshtchéﬁ mﬂ:?éar&meélkyl optionally substituted-aryl Ci.6
RS art RO alkihy t@&iﬁ'&!ﬁﬂiﬁﬂﬂﬂ?&&g&t TayakRanaptopaly sub~

S e s S e

ahd aarzafe.adammmlema@peﬁw@v

T NPT T e R e

a on olyi O alka-nvid 1. mano- or di-Ci.

& Pé%'égfg (t]ui%'g ylomﬁlonaﬁys%htﬁut d Heteroydyl carbonyl,

: @pthmmty substituted heteroaryi carbonyl or option* substituted aryl

7, ¥aBeRyirR drRiiphdaiRiam-niegaaderttygronteadibtirer
Bé%rﬁ%gﬁn Ci.6 alkyl or hydroay; 15 R'1 and RTZ are mdependently from

_ er hydrogen, Cf.saihyl or Ca-6 ailtenyi;_ or ic Yg
RY @?c%pt%l@émg%% Yﬁ@’@ Sﬂﬂﬂ%ﬂ ‘ ghsace% erein
or pwmwmm%tetmmmacture of the above compounds,
pharmaceutical preparations which contain such compounds as well

Further, Wlth the embodiments disclosed herein provide a process for the manufacture of the above
compounds, pharmaccuttcal preparations which contain such compounds as well

as the use of these compounds for the production of pharmaceutical preparations.

In a second aspect, there is provided a pharmaceutical composition comprising a compound as

defined and a phermaceutically acceptable excipient.

The compouncis of formula (I} are active compounds and inhibit the coagulation
factor Xa. These compounds consequently infiuence 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 thrombosts, peripheral arterial occlusive disease
(PAOD]), unstable angina pectoris, myocardial infarction, coronary artery disease,
pulmonary embolisiz, stroke (cerebral thrombosis) due to atrial fibrillation,
inflammation and arteriosclerosis. They bave potentially benefit in the treatment of

acute vessel closure associated with thromboiytic 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 Jong term
hemodialysis patients, FXa inhibitors of this invention may form part ofa . |
combination the:rapy with an anticoagulant with a different mode of action or with

a platelet aggregatxon 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 anfitumour agents.



as the use of these compounds for the production of pharmaceutical
preparations. In a second aspect, there is provided a pharmaceutical
composition comprising a compoynd as defined and a pharmaceutically
acceptable excipient. The compounds of formula (I) are active compounds
and inhibit the coagulation factor Xa. These compounds consequently

influence blood coagulation. They 10 therefore |nh|b|tt formatlon of
Othscintibizns afdncte Beoulfish 18 MRS AHHENFRER ARG &0 SHRiaHEBP "

of‘ihéfam&%{&ediﬁ@@@m@mbeas@gyaﬂgstfmtﬁversbatrmcﬁw%ﬁé venous

thrombosi ep vel mb Pacshmossglispase
f°(§ﬁ\r€3§)??f%gf§5 1E eglgma pgg%%%gﬁ %ﬁ%&@hﬁh@%@@ yj@ghery
Hoieses theronmdhanpas IRy RHeKkS ?3’7 tﬁ’ro'r;;gboss én% to atrial
piiibrllatiepichpiopartimalin mimpasiedceEGESOTREs
benefit in the treatment of acute vessel dosure associated Wlth
X%rombolytlc therapy and restenosis, e.g. after transiuminal coronary

h a?t’f%o IaSt J?c-[ LBl ﬁ@%ﬁegﬁﬁfHM&Bﬁk}ﬁWm&Wnﬂﬁaﬁﬁmab
4 e € maintenance of vascular access ’Pat # 5}%}?{{“

ﬂmmﬁdl&ﬂ@@l@lﬁaﬁéﬁ@m&‘}ﬁhﬂg%?fwmfﬂﬁ jon m part of a
Qlﬁaﬁeﬁfﬁﬁﬂymuﬂﬂammow@phmmm TR Asdde of

action h E@@ﬁm,m@ﬂﬁ@g&r with a thrombolytic agent.
c‘ﬁ'ﬂ?ﬁ{ermor%’ tt%es compounds have an effect on tumour cells and
prevent metastases. They can therefore also be used as antitumour
agents. 3b Other inhibitors of factor Xa, which are not structurally related
to the compounds of the disclosure, had previously been suggested for
the inhibition of the formation of thrombi and for the treatment of related
diseases (WO 03/045912). However, there is still a need for novel factor
Xa inhibitors which exhibit improved pharmacological properties, e.g. an
improved selectivity towards coagulation factor XL C he embodiments
disclosed herein provide the novel compounds of formula (I) which are
factor Xa inhibitors. The compounds of the present invention unexpectedly
inhibit coagulation factor X. and also exhibit improved pharmacological
properties compared to other compounds already known in the art. WO
2006/048152 PCT/EP2005/011430
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-4 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. The term "halogen" or "halo" means
wismaessakiorine, bromine and iodine, with 5 fluorine, chloigeaposa1i4ze
bromine being preferred. The term "C,.6 alkyl', alone or in combination
with other groups, means a branched or gtraight-chain monovalent alkyl
radical, having one to six carbon atoms. This term is further exemplified

bylstieh stidicels aslm&whefbxybmr@r@mmnmapyt forthuiylilgsButybnd
t-mé%e%%@M%'m9&8&@5@{&%&9&%&%@&'&3%958%14@% a'%@%é”

in combination with other groups, means a straight-chain or Fanch
S4rbon residue comprising a tripple bond and 2 to 6 carbon atoms,
such as e. propinyl. The term"halo CI-6 alkyl" means CI-6 alkyl
su%%‘ﬁfﬁffé‘d%ﬁ}%ﬁé OF mhdle’ s SuatinerepHarn Jarranssrd iodine, with
. in@epenegehltyiselectdebirdig teingrufegansisting of 15 chlorine, fluorine
and bromine. The term "cyan C1.6 alkyl" means C1.6 alkyl substituted by
orr‘*lﬁlefemre:pyﬂlaﬂ GleHPSy gf?fﬁﬁ@ElXtﬁiMb m&rﬁ%ﬁpg- *ﬁ?eéﬁmh .
ro eans ubstitut ne or more hydroxy
gr%%pg%oa% erahfy one or v%oﬁa%ro%i( Slrouaf)slf fﬁvl“%%ote?ﬁ? e ivades
cyRiRgB kA hl%’lﬁi‘i‘é*%ﬁiﬁ%ﬁ%‘lﬁfﬁaﬁﬁ?ﬂ\kﬁﬁ%fh@agﬁmﬁnﬁﬁ@ér@a’hsaHImwd

mopraignt Gyalic Aydrdcatinon. ragicalfithrRe-tpreRwea. ring carbons,
e.g., cyclopropyl, cyclobutyl, cyclohexyl. The term "C1.6 alkoxy", alone or

Igmkflimra m@hﬁthﬁwwﬁc@mﬁﬂ&mwwmﬁ p%é’hﬁé%l@-ﬁ is a
er alken ne or in.combination with o
gr%%?% B e o B Pt 2 Lo
Qﬁ”lgt%rﬁsoféﬁhﬂf Bén%ﬁ’fﬁﬁ%ﬁﬁb two to six carbon atoms, such as e.g.
ethenyl 2-propenyl. The term "aryl", alone or in combination with other
BT ey eeas Raphilg sgbsutsiest bicsably anpheemylgroup.
-TH&@EE& hapienalbrsubatiehadmany l-MH2006/048164 consisting of
PCIIRR2 M98 Y romine.

The term “cyano C,.¢ alkyl” means C, . aliyl substituted by one or more cyano
groups, preferably one cyano group.

The term “hydroxy Cy.¢ alkyl” means C,.¢ alkyl substituted by one or more hydroxy
groups, preferably one or two hydroxy groups.

The term “Cs.7 cycloalkyl”, alone or in combination with other groups, means a
saturated monovalent cyclic hydrocarbon radical of three to seven ring carbons,
e.g., cyclopropyl, cydobutyl, cyclohexyl.

The term “C,.¢ alkoxy”, alone or in combination with other groups, means the
group R’-O-, wherein R’ is a C,.4 alkyl.

The term “Cy4 2lkenyl”, alone or in combination with other groups, means a
straight-chain or branched hydrocarbon residue comprising an olefinic bond,

- having two to six carbon atoms, such as e.g. ethenyl, 2-propenyl.

The term “aryl”, alone or in combination with other groups, means a phenyl or a

naphthyl group, preferably a phenyl group. The term “optionally substituted aryl”
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-5 means an aryl group described above, which is optionally substituted
by one to five , preferably one to three substituents independently
selected from the group consisting of halogen, hydroxy, C1_6 alkyl, halo

VQ.2%H8A%162 .6 alkoxy, C1.6 alkyl sulfonyl, C1.6 alkyl sulfinyk;TZHRBI65/011430

alkylthio, amino, amino C1-6 alkyl, mono- or di 5 substituted amino-C1.6
alkyl, nitro, cyano, acyl, carbamoyl, mones er di-substituted amino,
aminocarbonyl, mong- or, di-substituted amino-carbonyl, aminocarbonyl
CTBERIXG SRR S Rehebttey Hch it BLARBHY SEttEusp g one to five
hydrostsralilt @reatkihrcanioriyheB s hiddkengeotdybelryted i€ 1h6 glgxy,

hetgreanrGtHl %&@@ﬁ;:{;%gﬂaﬁ@k?%ﬁé@s ahkaagya_rgﬁw (A,

alkoyy, a C.Lkpy a 0 carboxyl C1-6alkoxy, préefera )
e ST SRR R Ay o e By Bl

CrbaikyECminsttoxy kel rétatkyl suticayl, @b ekl nsefngl dSkbstituted

allsyiting, aﬁiﬂiﬂ&rﬁ@ﬁ@? thokré- @k&l@u@ﬂﬁ&t@dﬁﬁl@&ﬂc@ﬂ; @rﬁik&arbonyl

ti ino, amino, C Ikyl -C1.4 alkyl substijtuted
o A A 8 R i o

cy3ky: @sbrrE-errrikteraryerit, 218 fe-cilkembipsternhihsalhergroups,
méarsoagdyl dronalkbeymOnotisheissiapof ilices teaeighiohing, g0KRasyAnd
whi r ' t . ' or
SE%%@%W”%%E‘?%%%Q% ,%‘ﬁ@ﬁ%%ﬁé%%ﬁéﬁﬁﬁ"%%s‘?ﬁﬁemq
c.5He r%%zaéﬂ%%wﬁkrﬁscw %%Fo@yaﬁila}s%%ﬂe Hepl aeibar
with-aadgignydgronpndive Gesmlkpiptibaatiy 20 substdiHe o hikie sbydtytad
Meams.Anater onclibureR dless ined oy hishis- QRIBRAIN.c, . alkyl
suskel%tsl ;[Jef‘gdmde qede I lb1¥' one gNo, or three substituents, preferaf)ly
one orlgwo su sflotuéﬁts Q8¢ 1éodaf’ror‘%’ﬁﬁ%‘group consisting of halogen,
hydroxy, Cl. 6 alkyl, halo C14 alkyl, C1-6 alkoxy, C1.6 alkyl sulfonyl,
cﬁ%fé%%}] fﬁﬁ%}??@ﬂ-eallaﬁfyﬁw&%hmﬁ%?%fﬂﬁ‘?&%f@fam ROROIR-
diasabtiturechasmihio @lical atkytheit o, <25 cyiagotaeyin odrivh oy br mandar

disubstiRdaninmsaminesF bR, MeRg !, AvRHHUE hteger from 0
ami%-carbonyj,.ami_nocarbonyI.Cl.G alkoxy, mono- or di- substituted

arffirfe: LT BBRYRERS BRGIRIES RSidioxy QBE% B8 Tinartispl2omeohlkoxy

carberndydyliGipGraikbxysHatedoriryl«CaBoalk gxynheBronyalyidpionally

alkanrbilathealkpvraronyt ChSealkouy SalbAmYhCl 8 akamand

D Y e e, 6 hree SRS prenenably

halbgen: Ryaroxy: L6 kYt hald " » preterably
one or two substituents selected from the group consisting of halogen, hydroxy, C,.
¢ alkyl, halo C, alkyl, C,4 alkoxy, C,.s alkyl sulfonyl, C, 4 alkyl sulfinyl, Cy4
alkylthio, amino, amino C,.¢ alkyl, mono- or di-substituted amino-C.¢ alkyl, nitro,
cyano, acyl, carbamoyl, mono- or di-substituted amino, amixiocarbonyl, mono- or
di-substituted amino-carbonyl, aminocarbonyl C,.¢ alkoxy, moné- or di-
substituted amino-carbonyl-C,.¢ alkoxy, hydroxy- C alicyl, carboxyl, C,.¢ atkoxy
carbonyl, aryl C,. alkoxy, heteroaryl C,.s alkoxy, heterocyclyl C, atkoxy, Cy.6
alkoxycarbonyl Cy.q alkoxy, carbamoyl C, ¢ alkoxy and carboxyl C, ¢ alkoxy,
preferably selected from the group consisting of halogen, hydroxy, C;.¢ alkyl, halo
Cy.¢ alkyl, C1 alkoxy, acyl, Cy.6 alkyl sulfonyl, C, 4 alky! sulfinyl, C,.¢ alkylthio,
amino, mono-C;_4 alkyl substituted amino, di-C; ¢ aI_k)}I substituted amino, amino
Ci alkyl, mono-C, ¢ alkyl substituted amino-C, ¢ alkyl, di-C,.4 alkyl substituted
amino»C;.g alkyl, nitro, carbamoyl, mono- or di-substituted amino-carbonyl,

hydroxy- Cy alkyl, carboxyl, Ci.s alkoxy carbonyl and cyano, more preferably
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C1.6 aicyl, C1.6 alkoxy, aryl, C1.6 alkyl sulfonyl, C1.6 alkyl sulfinyl, C1,6
alkylthio, amino, mono-C1.6 alkyl substituted amino, di-C.6 alkyl
substituted amino, amino C1.6 alkyl, mono-C1.6 alkyl substituted
wAIRSfssH alkyl, di-C1.6 alkyl substituted amino-C1.6 alkyle-Riioas/o11436
carbamoyl, mono- or di-substituted amino-carbonyl, 35 hydroxy- C1.6 '
alkyl, carboxyl, C1_6 alkoxy carbonyl and.cyano, more preferably WO
2006/048152 PCTIEP2005/011430 -6 selected from the group consisting

of orlageRohy oS Lebsikyl btal63kh wﬁyémotﬁﬁ alkgxyaic ., § Ak
U@ Gl Skl gl ?tﬁ fhigs &%éuéxw Cis

su s?ltutg}g’amlno di-C1- 6a| su stitute amlno amino C

matal eupstigug Igwsﬁ*eu?ea ISy RetE e RPRRS: eI iy aélﬁﬂsﬁ’t%‘t‘éccl
anilioyGitGralkyll aiiioo- & andloyatieC; hékie sabihsterbaniii-alopalat, nitro

copkingtign with other groups, means a monocyclic or bicyclic radical of
5 to 12'ring atoms having at least one aromatic ring containing one, two,

oS N NSIBIOROIR SEIEEIeR oM 498 Bele, femaiing fng

atoms %elng the un erstan ngt at the att ch ent point of 10 the

hersteamAtiaer iR Biisal ahodfohatRe AFINOKEIBE thiserhmy e arpmatc
atemgsohthieterary| growp tray hsgrepiaced mitilactat bony Ny Opd Bhehe

te %éﬁﬂﬂ] nall at%%'&ﬂf ) hﬁtﬁ@@%d@}%&%&m@%&m}éﬂt pomt of
cribed ab e which,is optionally substituted independently with one,
W e A e e A e
fromteraryigupneonsistirrgridded vijb s, 2B hyrrasonrC T8 edttcpt, Tepkiredlt
a”subs%&@!ﬁ@e%a@zl &@Jkyhmk@eyﬁ%ﬁpﬁexkﬁb@ﬁ%vﬁa@:aﬂ%lthio
amlr}od aﬁnnob :Ihg% é mo rd subst tuted |no algyl nitro,
cy (l)xéacy A anewoy%/ Sho- oP[ dr su%sff’itl‘}’ed amlnSS‘émlnocarbony,
marfeabliossisstRaabsHiHS e sflseies FamitsaasarFprating ’Gaosen,
m@p@may dy pubigljhdRACREiNGcark el 156 alkedenifoyslh ays Ak16atal,
O)é)%}vl%}o, a%@éya&%% ym%zaﬁy&%l(ﬁélkmnﬂﬁéﬁfﬁﬂm% L Qiey,

alkoxy, eterocyclyl CI-6 alkox 6, alkoxycarbonyl C1.6 alkoxy,

caPBEnERARE 126 A RO B DS TR SHROR ApFatet IRy SRty
franvtive grdispubstitsistirmgnateddysny]. aydmopringl dlky klkatn r@:ln@abkﬁi

C%u@ﬁikﬁé&'&@n@—@iﬂ% lnm&a%mw,@utﬁmiu@mr@&wm

mong Cho.alk subsivied amine: oG8 allyl subsluted aring, amino

alkoxycarbonyl C, ¢ alkoxy, carbamoyl C, ¢ alkoxy and carboxyl C;.¢ alkoxy,

preferably selected from the group consisting of halogen, hydroxy, C.¢ alkyl, halo
Cr.s alkyl, Cy.¢ alkoxy, Ci¢ aliyl sulfonyl, Cy.¢ alkyl sulfinyl, C, s alkyithio, amino,
mono-Cy.¢ alkyl substituted amino, di-C,.s alky! substituted amino, amino Cy

alkyl, mono-C, . alkyl substifuted amino-Cy alkyl, di-C, ¢ alkyl substituted amino-
Cy.¢ alkyl, nitro, carbamoyl, mono- or di-substituted amino-carbonyl, hydroxy- C.
¢ alkyl, carboxyl, C,.¢ alkoxy carbonyl and cyano.

The term “optionally substituted phenyl” means a phenyl group opticnally
substituted by one to five substituents, preferably one to three substituents
independently selected from the group consisting of halogen, hydroxy, Cy.¢ alkyl,
halo Cy.g alkyl, Cy.¢ alkoxy, Cy.6 alkyl sulfonyl, C,s alkyl sulfinyl, C,. alkylthio,
amino, amino C,.¢ alkyl, mono- or di-substituted amino-C, ¢ alkyl, nitro, cyano,
acyl, carbamoyl, mono- or di-substituted amino, aminocarbonyl, mono- or di-

substituted amino-carbonyl, aminocarbonyl C, 4 alkoxy, mono- or di-substituted
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25 alkyl, mono-C1.6 alkyl substituted amino-C1-6 alkyl, di-C1.6 alky!l
substituted amino- C1.6 alkyl, nitro, carbamoyl, mono- or di-substituted
amino-carbonyl, hydroxy- C1. 6 alkyl, carboxyl, CL6 alkoxy carbonyl and
VG aPs/FHEXerm "optionally substituted phenyl" means a prREHE/EGoLG911430
optionally substituted by one to five substituents, preferably one to three
substituents 30 independently selected fram the group consisting of
halogen, hydroxy Cl 6 alkyl halo C1.6 aIkyI C1.6 alkoxy, C1.6 alkyl
SUTBHA- e - sHHRIDh Ry drace e Ay esRRor dh ircRlsars eanyl,
m@ﬂﬂﬂm dﬂcsmbétmﬂte&ﬁrﬁtwfdxﬁ Bbgytonitigl, @N@ﬂﬁaxﬁ@lm@im%nyl
amino ca%o%%/ﬁ&ﬂ:ﬁ&ar !i Cl.6 gﬁé%gw n?(r)g}l%&% BJ e%r Sé{e‘%ﬁ{ﬁo
3%%%&&%2%%%@6 sloers YR @:%H%M%@Js 2R -5
hyakoxy- Gls6latkyhlioarbdyd aB ¢l Sulfilayky carbiomilio auylif] 6 alkaky; alkyl
heseronnkEanfalkaxy, heteraarehihceh Sralkonn 6 alkasycarony! C.6
alkﬂgx certllatat | C1 6 alkgx n car 1.C1.6 a Ingfoxy, preferably
ed -from emg’“Pc()Jl_Jp‘c?on §1‘I of %g Pty “E?I'%*alwlﬁﬁfbo
CP®aNafioC1.6 5' alkoxy, C1.6 alkyl sulfonyl, C1.6 alkyl sulfinyl, C1.6
alkylthio, amino, mono-Ci.6 alkyl substituted amino, di-C1.6 alkyl
subktitenad" arvmoesuhstitued Av8 @ik yin dibiieubdititedlkrhsulistilbie dr
amm&hé@lkm@t&;g@@ibylxﬁmnwr@ﬂ a@mmp@lr@sgé%e IR it R

cyan The .term "mon ti in0" and "di-subs ed amjno”
R e A T DGO e SRR ARt 2o
re Sy sitkidhfens leaﬁdq% ableinersbunedriths S&ﬁd@@fﬁ)wﬂ%é §raup
C?@&isﬁm@mm&r@&gﬁ Eﬁ@% mg&kﬂt)é)t}@d; 8 gl&l |sz£|§f3n%laﬁﬂ%k‘;ll -6

a m cloa

cy@foﬁﬁi‘w é‘iz%@’]i c’% B Y e o
cHré Bte AEILROTSs mgh mméa%mmkmmﬁwt%ww
15ﬂu:{bcﬂdncallcyld$&bstHMéd1Mumedlabfmiyh QQnatebnatirGl-ratkg), ¢ alkyl

SUQ%@EH[&%%%&H 2 d | |%‘1&8§ ‘Cl 6
alkyl mongl or, digéglty égm }Fkﬁnfagltlt%?ll}%gl%%arbgﬁ% 6a|ky| acyl
Pit

A R BT G EETBR AT br TG ALFERbced W

thé}@r@ﬁpfémﬂ%ngzafaﬂms%w@m atepheytifa i, Gaikdl, Gk, Cs.y

alkpay0d1 6k cleanbamyAIA; 6.8/ kitohnlo, G By BlkMb iy B T,  aliyl
sulfinyl, C, ¢ alkylthic, mono- or di-C; s alkyl substituted amino-sulfonyl, mono- or
di-C ¢ alkyl substituted amino-sulfinyl, mono- or di-C, ¢ alkyl substituted amino-
thio, mono- or di-Cy_s alkyl substituted amino-C.¢ alkyl, mono- or di-C; ¢ alkyl
substituted aminocarbonyl-Cy. alkyl, acyl and C,.¢ alkoxycarbonyl, preferably
selected from the group consisting of hydroxy, C,.s alkyl, hydroxy C,.¢ alkyl, halo
Ci.s alkyl, Cs.7 cycloalkyl, Cs.7 cycloalkyl C, alkyl, C,.¢ alkoxy, C; .4 alkyl sulfonyl,
Ci.¢ alky! sulfinyl, C; ¢ alkylthio, mono- or di-C, ¢ alkyl substituted amino-sulfonyl,
mono- or di-Cy.s alkyl substituted amino-sulfinyl, mono- or di-C ¢ alkyl
substituted amino-thio, acyl and C,.¢ alkoxycarbonyl.

The term “acyl”, alone or combination with other groups, means -C(=0) R, in
whichRisHor C_3145 &lkyi. '

Preferred radicals for the chemical groups whose definitions are given above are

those specifically exemplified in Exampies.
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20 cycloalkyl, C3.7 cycloalkyl C_6 alkyl, C1.6 alkoxy, C1.6 alkyl sulfonyl,
C1_6 alkyl sulfinyl, C14 alkylthio, mono- or di-C1.6 alkyl substituted
amino-sulfonyl, mono- or di-C1.6 alkyl substituted amino-sulfinyl, mono-

Wgrz%&hﬁﬁlkyl substituted amino- thio, mono- or di-C1.b algylrgig%g}ﬁqgm
amino-C1.6 alkyl, mono- or di-C1.6 alkyl substituted aminocarbonyl-C1.6

alkyl, acyl and C1.6 alkoxycarbonyl, pre_fgr_ably 25 selected from the group
consisting of hydroxy, C1.6 alkyl, hydroxy C1_6 alkyl, halo C1.6 alkyl,
Céozn }Sﬁm%ylfoﬁﬁﬂa@ﬁ&@ﬁﬂéyh%&ﬁik&u&klﬁy alkepyible hcidaligition
C1,6 alkyl C1.6 allcylthi 9, dslfgl“
%%&nt R ‘Fﬁ.ﬁ?@sﬁ aﬁ%ﬁgﬁl Ml gl% }ssuebstltute%%l%% unds of

afnms@mﬁwmﬁbmeie%ﬁﬂezcwavbmfmbﬁ% Rt AtdyarFgriinEC 1.6
aH@MB@ﬂNbcx&&ﬂlbﬁmeﬂm dAc Y phicapd @tcaidbinatidnongtniotieds,
92%91%& e esﬁéﬁ@x&c Vhigh RisH0L: 6248 g&?ﬂ@é@{&qqc@cdasﬂls for

the chemica grou SWhOSG efinitions ar Q%lven ove are ose

sﬁ%@ﬁ%ﬁﬁfﬁ@%@%ﬁf@& ?ﬁlﬁé Wﬁﬂégc o]0 5316) 8%‘2”" acx , succinic acid
PErEHERZ0QGM 1 THEer=E empaendsf forrpubl¢lyadahrfdrrato such salts.

Dﬁ%f Q&‘d@%?k*é(rﬁ&%@?ﬁ%ﬂﬁ'ﬁzkﬁ%@@@%z@%ﬁs Examples pl-8uehorm
tically acce g %al are s%(ts of co ghjcnlds of i{lormula g"

T’fﬂ% E 8@%57??/“&% {88 Wi &Faras se’seﬁ'f: shydrochione aci
shilsavich asiclg SWpHGEdErs me@mmwa&r Withtefanic adds, 5

sughagsdnathiamestiphanicsaid apctedeanassiphedic. agitl almticoaits as

Iagtlc aétlg rlfluoroacgtl 3C|d citric acid, fumaric acid, maleic acid,
tartanc aci succw?c acid or salicylic acid. The term "pharmaceutically

agceptable sall; ers to such salts;. Co ounds ff n which
a @6%'6{'8&% Fﬁé SEITE AN farther %rmH]yga sm\?vtl gggs“‘é&%é’nﬁfes of
Slmbﬂsadt@aresmkaménéé?m%Raﬁﬁm%mﬁ?ﬁ%dm]éﬁé@&h as

e Qu&}k@pﬂﬁe a@@nﬁndiagmmt@mmmsmtnamaam}

r]{rirézssluc1 utl d&ggeﬂg r@gg}t%'lr‘?{%&;gg 3:&9@ Qé@ll)ga, Acid addition

ove a V|ng oup has the meanlng

cd\ﬁ)deﬁﬁ@ﬁéh%%&}aw% >fwf dhrenethgRgsiiie ‘é’ﬁhéf?&if”f‘ye &&n
atpmdinigbepeapatib oy bEidydisplbpbsdoyalamino.

“Enantiomerically pure” means that the enantiomeric excess exceeds 95%.

"Optional” or "optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances
where the event or circumstance occurs and instances in which it does not. For
example, "aryl group optionally substituted with an alkyl group” means that the
alkyl may but need not be present, and the description includes situations where the
aryl group is substituted with an alkyl group and situations where the aryl group is
not substituted with the alkyl.group.

"Pharmaceutically acceptable excipient” means an excipient that is useful in
preparing 2 pharmaceutical composition that is generally safe, non-toxic and
neither biologically nor otherwise undesirable, and includes excipient that is
acceptable for veterinary use as well as human pharmaceutical use. A
"pharmaceutically acceptable excipient” as used in the specification and claims

includes both one and more than one such excipient.
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15 nucleophile and includes halo (such as chloro, bromo, and iodo),
alkanesulfonyloxy, arenesulfonyloxy, alkylcarbonyloxy (e.g., aeetoxy),
arylcarbonyloxy, mesyloxy, tosyloxy, trifluoromethanesulfonyloxy, aryloxy
WE.2p0604818fnitrophenoxy), methoxy, N,O-dimethylhydroxy|®eimer2005/01143¢
"Enantiomerically pure” means that the enantiomeric excess exceeds
95%. 20 "Optional” or "optionally" means that the subsequently described
event or circumstance may but need not occur, and that the description

indtegrrensiatict Baverbrsame wolsilsr Epeuniaurcifisedutbarminstances
in whichdé opesanig bothdaxaipier dyhgiopamopionalisebslitiigd with

a L,group: ns th ;alkyl may, bgt neeegln e present, and the
dggﬁ%ﬁo%%%lﬁ%i%%%gﬁ%?ﬁ? w%e)r{gtt e 28 2 ?/Tlgréé%;t%%ﬁﬁ%lﬂﬁfe%’%ﬁh ‘
arfEIRSTHFA U A RISSFATIo TFRISFETETS A I25F O\9b iries i sakstitiead with
exginignbihatis i iR RrEPeHng;3.Aha mAgeHtical compasition, that is
generally safe, non-toxic and neither biologically nor otherwise
uriESIPARRS SR EerEs: i% At FEogbneRftd s Gtermiary
usErerpPwvelbais ¢t pharmoeensiital Asenttipharrmdsuticabyterized by

ot e o g e ey . eand
one and more nones 1pjent. .
PR DA s RIS HEARIE Moeeape
Fanalsrlp aodrmeRas iR sred disht erd desienamd riglofttaeitageones or
théesrangemgst, af (Aeisrators iesnRasale:ljermediris obRgssunts QR ekt
that gi'lfifx@f fﬁd@%@ﬂ@:%%@# o &@?'&%@81?%%@:%8 BCE nik u%%rrgr?tgirg.ng equal

"stereoisomers”, Steregisomers that are not mirror images of one
SR PR B G AR HSTBR B o e B LE AT o
non-superimposable mirror_images of each other are termed .
"ehaRGORRIEr vk S mele Mbuberinds vbr laintlette derterydesymmetric
examptay e cdfbentatoivisahondeddasioy ediftraiegrar ps cRRBPine
erafiomateds PaseiRiR. o enallamaLaan e ARG ERd v e absd
to ¢ n figuration of its etric r rater and IS r .lescibe ce+..+.e...vav vm ava ub

:
u Cﬁm%%‘?f?faw YRR PR IR O A R A SPRAPUB thMpreger. -

Qshlof trans and cis compounds can €éxist as an enantiomeric mixture or as
optically pure &omﬁ;ounds, The compounds of this invention wherein Eis E-3 can
possess one or more asymmetric centers. Unless indicated otherwise, the
description or naming ofa ;3artic1ﬂar compound in the specification and claims is
intended to include both individual enantiomers and mixtures, racemic or
otherwise, thereof. The methods for the determination of sterzochemistry and the
separation of stereoisomers are well-known in the art (see discussion in Chapter 4
of "Advanced Organic Chemistry”, 4th edition J. March, John Wiley and Sons, New
York, 1992).

While the broadest definition of this invention is described before, certain

compounds of Formula (I) are preferred.

i) A preferred compound of the invention is a compound of Formula (I)

wherein E is E-1.

When E is E-1, D is preferably aryl optionally substituted by one halogen atom
selected from chlorine and bromine or heteroaryl optionally substituted by one
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10 S-sequencing rules of Cahn, Ingold and Prelog, or by the manner in
which the molecule rotates the plane of polarized light and designated as
dextrorotatory or levorotatory (i.e., as (+) or (-)-isomers respectively). A

“%? & ound can exist as either individual enantiomer pé%ﬁ@%gﬂ&
ereo i i

mixture containing equal proportions of the enantiomers is
called a "racemic mixture". 15 The compounds of formula (I) wherein E is
E-l or E-2 have at least two asymmetric’ Thter on the adjacent carbon

algme Belong g 9. ﬁ)ﬁﬁ{%@ﬁmﬂ@@n%%ﬁlﬁwoﬂﬁl?@ oINS tBE LGNS

erefore exist as a ereo %I tran d cis ompoun S,
Teis

or‘%"gl}fw’é"i’séﬁ%“é’ dE°Ao &eé‘r each
ofprafa&bimahonsocwhpouhistz@amémétcﬁé tnlad rxa’rmﬁmmlhamngmée@t ase20

oplicalbPHIE e&m%emwmmaa@&ﬁméﬂy@atmmgﬁ@@ Bul$
E-3 can sse% one o mor Xm ic cent F;F’Unle di at%cr{

otARRKE tRe"qE |on ARG B AR SR a‘mﬁ’o’tfnmd i
spletifisai] ofigmd: ﬁaﬁw&@ﬂmé@éd&%@‘@ vl éngetiFimdiiidagalyl, quinolyl,

EMBEYIORRS ABK PriKeHBE; paserithnyOtbRinitss i) eienfazine spaihels

for theeCla termin tlon of s ereochemistry and the 25 separation of
ster 0|so¥npers 5 cilgrnown in the art (see discussion in Chapter 4 of

E%g nic.C emlstr "4 't'% V\ilParctﬂ J nWHey a}nd
E"rl’\l i r@ RS e%e Y Gaoropenyor salgropiridibi 1 is
de@@n@d&y Bﬁ@mpeémmrc%ﬁlwamréw uechiperrhepatérrspecadly) A

prefersadicompound of the invention is a compound of Formula (1)
wherein E is E- 1. When E is E-1, D is preferably aryl optionally

Sumgvtegm ang ?éf&%“y@i&'f@ sejaatrdifrem shiorine andbigmine or

heteroar tlonall stltute 020 4815

TR IGOBHATAD. TerHAE e e L b TS A LR e el of
bréimsinesinine yeats hedisaog entaoRPiEEiero Ry e apmmidalis
pr@ﬁ&f&lﬁ)@fﬁﬂﬁfhuﬂiﬁﬂ@ﬂ%xﬂﬂ%ﬁi&ﬁﬂ 1ﬁnla§efemlphymgne@&lmyar

oL T e L algIe A erec%%%ﬁ&%“@“? A
y?PB&W%SﬁMWWFo‘a‘ﬂrgﬁoﬁifhﬁﬁaiﬁﬁ eﬁf}f-‘&% {omREBORR

consisting of chlorine, fluorine and bromine. Further more preferred group for B is
2 phenyl substituted by one or two fluorine, especially one fiuorine. 2-fluorophenyl

is especially preferred.

When E is E-1, R® is preferably aryl, heteroaryl or heterocyclyl, one carbon atom of
said aryl, heteroaryl or heterocyclyl ring optionally being replaced with a carbonyl
group, and said aryl, heteroaryl or heterocyclyl ring optionally being substituted by
hydroxy, Cy.s alkyl, C,.¢ alkoxy, C, .6 alkyl sulfonyl, amino C;.s alkyl, mono-Ci ¢
alkyl substituted amino-C.¢ alkyl or di-Cj.¢ alkyl substituted amino-C.¢ alkyl,
more preferably R® is aryl, heteroaryl or heterocyclyl, one carbon atom of said aryl,
heteroaryl or heterocyclyl ring being replaced with a carbonyl group at ortho
position with respect to B, and said aryl, heteroaryl or heterocyclyl ring optionally
being substituted by hydroxy, C; . alkyl, C, 4 alkoxy, C,.¢ alkyl sulfonyl,amino C;.¢
alkyl, mono-C,.¢ alkyl substituted amino-C, 4 alkyl or di-C,.¢ alkyl substituted
amino-C,.¢ alkyl. Aryl group for R° is preferably phenyl. Heteroaryl group for R is
preferably a monocyclic radical of five or six ring atoms having one or two ring
nitrogen atoms, such as pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl,
imidazolyl, pyrrolyl, more preferably pyridyl, imidazolyl, pyrazinyl, especially
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tetrazolyl, thienyl, isothiazolyl, indolyl, isoindolyl, indolizinyl, indazolyl,
quinolyl, isoquinolyl, more preferably pyridyl, thienyl, pyrimidinyl,
pyridazinyl or indolyl, especially phenyl or pyridyl. When E is E-1, D is

WORPREMEETR preferably chlorophenyl or chloropyridyl, 10 eSPEDE#EA0S/11436

A-chlorophenyl or 5-chloro-pyridin-2-yl. 4-chlorophenyl is especially
preferred. When E is E-1, B is preferablyiaptionally substituted phenyl or
optionally substituted heteroaryl. Heteroaryl group for B is preferably a
mbfitKicéctamnerd B erave B Sixiripes srebhs mateligiorersrmiioring
nim@efblam _ Is,hsamtzhg'l l cﬂﬁlﬁyﬂi‘ﬁﬁhdﬁiﬁ)ﬁtﬁé@ﬁﬂg}m}mé@iﬂ@iﬁyl, P ingglh,,
p i : e vridyl. B is more prefera
Sl e e L R
h&iBere el Letaeteartitepuaemiietitrh RRearster whisistingusher
chivrieresdigronipdoari i tomine H-pythdinmefepriefedie dupstiupdohBAs s alkyl
pheay! SHRSHIUSH RyeRe,@f. bl ing. gspecially one fluorine.
2-f|u%gphenyl Ois e%pecially pégg#red. hen E is E- 1, R' is preferably
ar 1616 C 1e carbon.atom of. said,aryl, heteroaryl
o A heni L anc
sajd aryl,.heteroaryl ar. heteracyelyl ring optionally.being substityted by
ey CE G R CeaTn, T £ NG 2 ars e B
mybiﬁ’fscem.@@al&m butronitited dinier812eddik bertitders alybr
substituted gpings@k.AlkyhdoaqeRIg TR, Rorls @}Eﬁomgﬁt\fé&éd

y

hemTﬁsy,giyl, one carbon atom of said aryl, heteroaryl or heterocyclyl ring
being replaced with a carbonyl group at ortho position with respect to B,

AR e S EEtRES Tk e RRPSAION WnthésiiBramg Roensgtirbatiiiviare
bypteyetabkyRCIn6 Rilark iGidpaliendy £b6 adidylahitiong ameind:@itty30,alkyl,
mgapo-Ci. 6, alkyl-substituted:amine-Cl.6,alkyl or di-C1.6,alkyl substitiited
R TS B SRR, marat L B0 Byt
for R* is preferably a monocyclic radical of five or six rfhg atoms having
one or two ring nitrogen atoms, such as pyridyl, pyridazin yrimidinyl,
pWRAzimytydsazaoyl Rimid&Zaky bpydalylh eaciepweier iy pyYidykogether

iﬁﬁm&y&mg@z{mﬂmsam@aﬁihya}ﬁ%iﬁg9@%@&&%5&%?&@?&9&1430

together form _____R", in which R'! and R"* are hydrogen.
- \Rn

When Eis E-1, A is preferably -CONH-.

When E is E-1, the compounds wherein -B-R® 1s 2-fluoro-4-{2-ox0-2H-pyridin-1-
y})-phenyl, D is 4-chiorophenyl and A is preferably ~CONH- are especially
preferred.

Particularly preferred compounds in this group are;

(15,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide},

(1R,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl] -amide},
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pyridyl. Heterocyclyl group for R' is preferably pyrrolidinyl, pyrrolinyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidyl, piperazinyl,
morpholinyl, pyranyl,.tetrahydropyranyl, 4,5-dihydro-oxazolyl, sultamyl or

wh3adtibydeg-thiazolyt, more preferably morpholinyl, piperidyl of spitaemylaso
Further 5 preferred group for R™ is 2-oxo-2H-pyridin-1-yl optionally

substituted by C1.6 alkyl or CI-6 alkoxy, e pecially 2-oxo-2H-pyridin-1-yl.
Especially preferred -B-R" is 2-fluoro-4-(2-6xo0-2H- pyrldln -1-yl)-phenyl.

Wh?&f‘z%ﬁﬁ&{%@ﬁ%ﬁ@ﬁﬁfﬁﬁﬁﬂ%%{ ANdeRE oy gg{r%g@g?t%thgtrher
ROl b g n el Nkt

optroﬁaﬂ?esuﬁﬁnutbﬂ \R12 heterocyclyl, together with the carbon atom to
which R" and R2 are attached. More preferably R' and R2 are

nga kggr)d nﬂé{g%fq& Stber bvdrogen, by A G G&qgéyéﬁ/droxy

gﬁré’her orm inw are
hy@?@@‘eﬁ @reod wy bﬁﬁo@&%leaéhd@ther to form V , together 15

with the carbon atom to which R' and R2 are attached. Especially R'and

R2 i9gehor oyt Fégcragér%@ R ﬂ%%ﬂ?xm‘i@gc%m b

s E- -1, A is prefera hen E IS'E-1, the ompoun
Baﬁ“‘?gjf'ﬁLﬁ)ﬂi’%‘(f‘éﬁcﬁ”’fﬁ%ﬁlrﬁ’é{W}nw)YHh%iffYﬂIWEhIorophenyl and
A is preferably CONH are especrally 20 preferred. Particularly preferred

COMPOYARS DI GFRUR R ntane-1 Z—dlcarboxyhc acid 1-{(4-chloro-phenyl)-

11%121 %] if tgexrlr(j/ne %)(22? fﬁ%&%@ﬁ%‘gﬁhm 1-yl)-phenyl]

-amide}, 25 (IR,2S)-4- Methylene cydopentane 1,2-dicarboxylic acid
1-[(#B.obesp PRy apitRedtine-1,2- dlca:boxyhc acxd 1 [(4-chloro-phenyl)-
[2-4] 320}(){%/ ﬁﬂgg%@/ anzﬁygyﬁg%nylhemh §C}O6/O48152

PCTTE
Other particularly preferred compounds'in this group are:

(15,25,45)-4-flucro-cyclopentane-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide},

(18,28,4R)-4-fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chioro-pyridin-2-yi)- -
amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-y1}-phenyl}-amide},

(15,25,4R)-4-fluoro-cyclopentane-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-yl)-
amide] 2-{[2-fluoro-4-(2-ox0-2H-pyrazin-1-yl)-phenyl]-amide},

((18,25,4R)-4-fluoro-cyclopentane-1,2-dicarboxylic acid 1-{{5-chloro-pyridin-2-
yl)-amide]} 2-{[4-(3-0xo-morphoiin-4-yi}-phenyl]-amide}),

{18,25,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-{(S~chloro—pyridiﬁ—2—
yl)-amide] 2-{{2-fluoro-4-(3-oxo-morpholin-4-yl}-phenyl}-amide}.

i)  Another preferred compound of the invention is 2 compound of Formula (I)
wherein E is E-2.

When E is E-2, D is preferably aryl optionally substituted by one halogen atom
selected from chiorine and bromine or heteroaryl optionally substituted by one

halogen atorn selected from chlorine and bromine. More preferred halogen atom is
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(1S,2S,4S)- or (1S,2S,4R)-4-Hydroxymethyl-4-methoxy-cydopentane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin- 1-yl)-phenyl] -amide}, 5

WEedN8pro[2.4]heptane-5,6-dicarboxylic acid (4-chloro-ph&hh2ermides30

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

(1S 2S,4S)-4-Fluoro-cyclopentane-|,2-dicggboxylic acid
[(4-chloro-phenyl)- amide]
éﬂsﬂmo&ﬂk%s&a zﬁ%yrmm%c phenyll] Heirdedryl group for D is

(1&2&&&?) rAoyeidxyoChiippienianat b2 dcarbayic@skhving at least one
%{}xﬁu rgr,%'}%ﬂ‘{é ni Igl] 5%%10 tWo ntp}F‘l temﬂtoms ée]fcted from N and S, such

0ro-4-(2-oxo-2R-pyridin-1-y eny
(135 @gwédx@)ﬁé&o&%&ﬁﬁeﬁéﬁa@dmm%ax&mw imidazolyl,

1-fed=ahlptatpitehyiRolivantytiéhdolyl, isoindolyl, indolizinyl, indazolyl, quinolyl, -
2 asliarp-dsoxarakbnyidia Wepnenibanigel, QaLpATicdal

preferre unds in this'group are
(Iﬁgﬁ%&‘?ﬁ}%f’&ﬁﬁ entane-1,2-dicarboxylic acid
4-chloro-phenyl)- amide}
%3‘%8#6 Er?(i?d&élzﬁh%wme%%éh{mm@}w chloropyridyl,

(1828idR p4Hloapheyrlapenthieelp iitataxyliciaeidphenyl is especially
fehlQro-pyridin-2-yl) 20 amide] 2-{
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]- amide]

u%&%@f’f'%%%r@f i.rgﬁ] g'tu% aliy sgécg 8 teé k(m:egylor optionally

1-[(5-chloro-pyridin=2
(ZSHEE}}BK& §¥l| HoAryL %éﬁﬁy@)lﬁmﬁg@?blya monocyclic radical of

((I@\*Q&&R)’idgfhimhydmg)emamewb Puefcarhe)eyio @ejduch as pyridyl,
19!5&9@ ng{ﬂf% V%ﬁggigﬁ pyrazolyl, zmldazolyl pyrrolyl, especially

O-morp - []-amid
(|§ 5%3? 7 *ﬁfﬁfo %l?e??hawf %fﬂaﬁ bﬁﬁﬁﬁ@l&ﬁ&mﬂ optionally
1- E@%ﬁl@?élpy@mmjxﬁng@e}@r{m selected independently from the group
[Z&Lua@@xfgé%mmmmawnwmhﬁﬂyléméf ' ?}nﬂl}eAﬂBQ@}ﬁéd%&% 8d B is
co ention is.a ound of Formu wher :
{%ﬂg@ﬁgu% %‘Q%eigé\é re era yaacfrg/ orﬁfb?\?ﬁm ?ﬁg]t‘s adBy gﬁn%lﬁ)é (?ggﬁ%
at&ﬁf%@@@lé&%ﬁf?fﬂom chlorine and bromine or heteroaryl optionally

~ substituted by one halogen atom selected from chlorine and bromine.

M¥Feeprétefrel Ridtageferabbng s \We 2006 048152Pd BR2OGH0 1 480f

-1aichiptinetheyhg@updasHdyinisierphhnalyansherigirteanm upsian P

IS group, and said aryl, heteroaryl or heterocyclyl ring optionally being substituted by
hydroxy, Cy.¢ alkyl, C,.¢ alkoxy, C,.s alkyl sulfonyl, amino C, ¢ alkyl, mono-C, ¢
alkyl substituted amino-Cyg alkyl, di-C, 4 alkyl substituted amino-C, ¢ alkyl,
aminocarbonyl ¢ alkoxy, mono- or di-substituted amino-carbonyl-C,¢ alkoxy, -
hydroxy- Cy.s alkyl, carboxyl, C, s alkoxy carbonyl, aryl C, ¢ alkoxy, heteroaryl C,.4
alkoxy, heterocyclyl C,.¢ alkoxy, Cy.¢ alkoxycarbonyl C, ¢ alkoxy, carbamoyl C;4
atkoxy or carboxyl C,. alkoxy, preferably said aryl, heteroaryl or heterocyclyl ring
6ptionally being substituted by hydroxy, C;.¢ alkyl, C,.¢ alkoxy, C,.¢ alkyl sulfonyl,
amino Cp.¢ alkyl, mono-C, ¢ alkyl substituted amino-C; ¢ alkyl, di-C.¢ alkyl
substituted amino-Ci.¢ alkyl. More preferably R® is aryl, heteroaryl or heterocyclyl,
one carbon atom of said aryl, heteroaryl or heterocyciyl ring being replaced with a
carbonyl group at ortho position with respect to B, and said aryl, heteroaryl or
heterocyclyl ring optionally being substituted by hydroxy, C, . alkyl, C, 4 alkoxy, C,.
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preferably monocyclic or bicyclic radical of 5 to 12 ring atoms having at
least one aromatic ring containing one or two ring heteroatoms selected
from N and S, such as pyrrolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl,

w@/g@%m/élggﬂdazolyl, 5 tetrazolyl, thienyl, isothiazolyl, indoly}.}SaingdQils 40
[

ndolizinyl, indazolyl, quinolyl, isoquinolyl, more preferably pyridyl, thienyl,
pyrimidinyl, pyridazinyl or indolyl, especi%IIy phenyl or pyridyl. When E is
E-2, D is further more preferably chIoro‘p}we"nyI or chloropyridyl, especially.

aorenRsitLalin SRy o, mahRRRA IR BRRE iy M di-

ooy e AR H A AFORA foPE AR o

-midetevyaiit yadie &t e deshringpenonrstisasiicploridivr eneixririrg atoms

nigl Iﬁm:jm&ﬁllg ﬁﬁrﬁ%éifyﬂon%(ggﬁiﬁaéﬂyﬂjgﬂﬂiﬁﬁﬂzwrﬁm f,idi%;'r:,
pyraza iImidazojy. r , €S a [l ; IS Jjore .preiel, Yy
i e R o
habﬁgény&%@%ﬁﬁt@éﬂ%&ﬁ@%ﬁ%fhg?ﬁbmfﬁ&gmf%ebigiguﬁglﬁﬁnyl,
Cfgﬁ&iﬁrﬁ;}ﬂuﬁﬂﬂ&&fﬁir@fﬂmiﬁﬁdﬁuﬁm@ymiﬁiﬂﬁ;@lﬂi@doﬁﬁ?lu@{ﬁrﬁyiﬁ a
p L subst R | [ .
A R A e D e
af el RS dryr B TERsFBIATRIVE: BREe earbBrP Lt SpArsh i petiiibary |
osHietendcyolstheing dptiehgiyubdindiféplaced Adtpaidarieylydptreally and
sgj r e | £ jonally. being substityted by
T

gg{%%%rg%%@%sﬁ%dmw .6 allagh di:64:8 gl spbgtuted

25 aminocarbonyl C, 6 alkoxy, mono- or di-substituted

amino- nyl-Ci.6 alk ,_{.3 Xy- CI-6 alkyl, carboxyl, C,.6 alkoxy
c%gﬁﬁ sir%/ ’be.ié %ﬁ%&%&%e (—:‘é?g&a%?ﬂ C1.6 alkoxy, heterocyclyl C, .6

alkoxy, Ci-6 alkoxycar | C,.-6 alkoxy, carbamayl C.6 alkoxy.or

iR ES: aﬁzséﬁ)ﬁ oP B it AP R ABEIRE IO TIR
oftiendtyhargmi s littebiyalkpiky, C1.6 alkyl, Ci.6 alkoxy, C'.6 alkyl
sulfonyl, 30 amino Ci.6 alkyl, mono-C.6 alkyl substituted amino-C1.6 alkyl,

di'€hes &lkoyE-Bubstituedwarting:Seia Rlkiglmviore préfenislinRedismiyb-

heteseatyLar Neteroeyely! TRSLABARR IR RfsRid v uhRtRIRANM -

h%&? 9)%;?%!3 gz?cge perle{}gr;eecg l%(r:ee erte hdfa»substituted amino-carbony! for R is -
C{O)-INRR’ wherein R is Cy.¢ alkyl, especially methyl, 2nd R’ is hydroxy Ci alkyl,

' especially 2-hydroxyethyl. When R* is mono- or di-substituted amino-carbonyl, R’
is preferably hydrogen. '

When E is E-2, the compounds wherein R® is optionally substituted
heterocyclylcarbonyl or optionally substituted hetercarylcarbonyl are also
preferred. The compounds wherein R* is op.tionaﬂy substituted
heterocyclylcarbonyl are more preferred. Heterocyclyl group of “optionally
substituted heterocyclylcarbonyl” contains preferably a nitrogen atom as a ring
member, and the carbonyl carbon atom is bonded to the nitrogen atom of the
heterocyclyl group. A preferred optionally substituted heterocyclyicarbonyl is, for
example, morpholinyl, pyrrolidinyl, 3-hydroxypyrrolidinyl, piperidinyl, 3-
hydroxypiperidinyl, 4-methylpiperazinyl, azetidinyl. When R* is optionally
substituted heterocyclylcarbonyl or optionally substituted heteroarylcérbonyi, R%is
preferably hydrogen.
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carbonyl group at ortho position with respect to B, and said aryl, heteroaryl
or heterocyclyl ring optionally being substituted by hydroxy, C,.6 alkyl,
C1.6 alkoxy, Ci. WO 2006/048152 PCT/EP2005/011430 -14 6 alkyl

VEQ RBeI4ERINO Cis alkyl, mono-C1.6 alkyl substituted amincCBEEgl0E430
di- Ci_6 alkyl substituted amino-Cis alkyl. Aryl group for R" is preferably
phenyl. Heteroaryl group for R is preferalgly a monocyclic radical of five
or six ring atoms having one or two ring nltrogen atoms, such as pyridyl,
pyﬁaz@zaﬁgyp B PP SuBslecvheiginoyR B o8 2 - e bl qsgrasty bymidire L-
prefhgsisyypyvicyd - dhiidegiedili ysazinyb-peresiallyipyiadyls Hetaweeygl!

gr y&ef%Eﬁ is preferably pyrrolidinyl, pyrrolinyl, imidazolidinyl,
imidazolinyl, yrazolldlnyl pyrazolinyl, piperidyl, piperazinyl, morpholinyl,

py. etr ran ro- myl o

%% g hlaz E’Q/ 6}r{1e gsre era%ﬂy/iﬁs %’%ﬁ 1'%' HyFgpigs-(2-oxo-
su&ﬁrﬁ?ﬂ@ﬁrihéﬁ'ﬁ?@%ﬂréﬂlgﬁomheﬁﬁ Qféxéhmﬁpﬁgmdimli-yl optiBrialy
subgditbgedlday @‘fssaﬂatl@roea -GudliexiedasRBRAllYbeTX hl&bénmzed
E X0-2H-pyridin- en

%&?&lgyryﬁ%f Al p?rl?ef %%%/H Qolé%ﬁu%ﬁer ég Jr erai%f Yand -
Rf%?f@rfﬁﬁ‘eBeﬁdBﬂﬁPfl‘?ﬁ?ﬁa@é'éH‘Eﬁh@FfHWrU@@P“% Ré’?}’@&ﬁéﬂ@nyl or
hysiestin@ig béksrodpthdrnibds i - 2rdher sd ipabnsis ratherein R4 s a0Re ROE
di-
er“‘e}*?i}“? ?géf‘*% et b G
P SR BT RIS B R R e e PR
is 018 Hikghesoptainiig rmithgematdR ks irgr oxepBoriatid/ th2 Cadspatiatiyon
2- &mﬁquﬂaéddwwh%g%m@mwﬂwmh erﬁ%%@n%aaﬁbogzl R3.

re ro n ounds wherein R4 is

op%oﬁ%ﬁgpu%kgmtggl }é\tlgﬁol X}rcpgrgtlf [?tIO 5% gubstltuted _
helt® %EFW&%T’BGWE é’@ﬁ?@ﬂi’m ‘*T?‘?éiwinpounds wherein R4 is

optionally substituted 25 heterocyclylcarbonyl are more preferred.
Heéthaehdnf-grdbpromppiivhalfithe ilstiving drheterveyicifdcarbenykferred,
contains preferably a nitrogen atom as a ring member, and the carbonyl
carbon atom is bonded to thg*nigogen atom of the

wherein A, B, R, D and R*-R® are as defined before.

A is preferably — CONH-,

-B-R®is preferably 2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl,
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heterocyclyl group. A preferred optionally substituted heterocyclylcarbonyl
is, for example, morpholinyl, pyrrolidinyl, 3-hydroxypyrrolidinyl, piperidinyl,
3 30 hydroxypiperidinyl, 4-methylpiperazinyl, azetidinyl. When R4 is

u }Sgubstltuted heterocyclylcarbonyl or optionally SUB%%%%QOS 011430

vﬁ ?eroary carbonyl, R3 is preferably hydrogen. WO 2006/04

PCT/EP2005/011430 -15 When E is E-2, the compounds wheiein -B-R" is
2-fluoro-4- (2 oxo-2H-pyridin-I- yI)7pheny 6D is 4-chlorophenyl or

> ORI A A LM AU IRISIPEh N AD F R ity (e

compou grein A -fluoro-4-(2-oxo-

o PriskagsR ARG K gh 8 ETEY R BoBRIb R L amirs-Famrh aptionalk
'issubsdrogerhetach &4l ysamisnyi w@mbﬁmmwdlmmbetmdaqﬂgdmmbnally
substituted heterocydylcarbonyl or optionally substituted

hetereanvienheRyl-drepgpeadly: hrefesigoadi4 is more preferably
di-substituted amino-carbonyl or optionally substituted

heter Icatbonyl. P bstityt b |f 0
R enraed ety SL“%%%@ §?€ T AR e
Clls ey (especibityzitipdtoby éhred optionally substituted

heterocyclylcarbonyl for R4 is one contammg a nitrogen atom as a ring

méRBesRang e amassniyt chispdaxdioatic b oxg e iAo En-egae lof
the-hieteranych pratwp? Bushiais mgtppatinyl]-pyridddinyl,
3-hydroxypyrrolidinyl, piperidinyl, 3- 15 hydroxypiperidinyl,

4- ma&%@permwagwﬁwhwmm&m&uamosmmmsp,ﬁ{m 2-
fo I8 4 A-B-R HO
W#g\r/g#]gg@pg I"‘?lﬁl})ﬁgﬁd é@g&g?ﬁ:ﬁ a?g dgf#}%? tl?ef%%g %%%]referably -

(25040 yl,
ii' %%/%g%}% % %ﬁfg} aEtE fr%?%;%:ﬂrt 2005002 1dxBYA 161y - 0
p eny carbamo cyclopropaneca oxylic ac;d ethyl ester,

(1RS,25R)-1-methyl-cyclopropane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}, |

(18R,2RS,3SR)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyli-amide},

(15R,25R,3RS)-2-(4-Chloro-phenylcarbamoyl)-3-[4-(2-0x0-2H-pyridin-1-yl}-
phenylcarbamoyl]-cyclopropanecarboxylic acid,

(1SR,2RS,35R)-3-{ 1-Hydroxy-1-methyl-ethyl)-cyclopropane-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-

arnide},

(1SR,2RS,35R)-3-(1-Ethyl-1-hydroxy-propyl)-cyclopropane-1,2-dicarboxylic acid
1-{(4-chloro-phenyl)-amide] 2-{{2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-

amide},

{1RS,25R,3RS)-3-( Piperidine-1-carbonyl}-cyclopropane-1,2-dicarboxylic acid 1-
[(4-chloro-phenyl}-amide} 2-{{2-fuoro-4-{2-oxo-2H-pyridin-1-yi)-phenyl]-
arnidel,

(1RS,25R,35R)-Cyclopropane-1,2,3-tricarboxylic acid 1-[{4-chloro-phenyl}-amide]
2-dimethylamide 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide},



10

15

20

25

-16 D is preferably 4-chlorophenyl or 5-chloro-pyridin-2-yl and R 3 is
preferably hydrogen and R is preferably mono- or di-substituted
amino-carbonyl, optionally substituted heterocyclylcarbonyl or optionally
Ve peieedheteroarylcarbonyl. Particularly preferred comppomesasesinis 43¢
group are: 5 (1RS,2SR)-cydopropane-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-, -17 -
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide],
(IRﬁ@%ﬁt@ﬁb@p@l@@@@h&ﬂ@@f@%ﬂﬁﬁﬁ@md 1-[{4-chloro-phenyl}-amide]

LIS onRlGRy %p?o)ﬂg{?%)r §8h-1- I)-Bhemamidel 2-[(2-hydroxy-ethyl)-

Ré éL:_};oro- -(2-ox0-2
(I 3”1“ hyl-cydopropane-I,2-dicarboxylic acid

ES -chloro-pyridin-2 10 yl)-amide} 1-{
- OB -2 s G plREA e e e fuoro-4-(2-0x0-2H.pyridin-

(ISRY@S&@RW%@M%@M@MMM{WW&ZH -pyridin-1-yl)- -

phenylcarbamoyl] -cyclopropanecarboxylic acid ethyl ester, (1 RS,2
SRISRMRIHRe R Idptdperepbe2diacrbmoylls aéihodo(3-Chigre-Trigings-

yl) iaymidekdy{cletiuaraiddpropahi-nytdigil-yhaphenyll-amide}, 15
(1SR,2RS,3SR)-3-hydroxymethyl-cydopropane-1,2-dicarboxylic acid

1- [(ﬂSQJRGU?—'Zp@eGHDSﬁﬂEJQQJ lcarbamo 1) 3- [2 fluoro- 4 (2-ox0~2H-pyridin-1-
|d|n 1- n
: élé gug}mé H2:959 Ceg ARISIVL

SR SRS) eny ca Moyt §tF A B%5%0-2H-pyridin-1-yl)

PSS e e |
ety ASptogamer S arEidiBoky
(lsﬁ@gﬁl&%ﬁ%ﬁfﬁ% ﬁﬁéi%vapn%era oxyh;idy pfofs &

2-flugro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]- amide],
(1% 23%21%3 @#@%Wﬁé‘}“ﬁf bpyHoByersopariicarDonibiarsokyii

mofmgﬂ#mﬂd-ghdﬂlla-ﬂﬂﬁﬂe@ro 4-(2-oxo-2H-pyridin-1-yl}-phenyl}-
2 {a[&nﬂupro -4-(2-0x0-2H-pyridin-1-yl)-phenyl]- amide}, 25 .
(1RS,2SR,3RS)-3-(Piperidine-I-carbonyl)-cydopropane-1,2-dicarboxylic

Eﬁﬁﬁi@cm%g | ]}b 0 QAR - cyclo Jpropane—l ,2-dicarboxylic acid 1-[(4-
(1RS 255)115 E“é‘g))%LCyclg)%ropari)}le}{ p? ncar%%??ﬁ‘f mé “¥l)-phenyl]-amide},

ﬁ‘i:z%k‘%{@s&*)]%@t/ﬁﬁ%r% £rAimg x'?
i AR M oo

1-yl}-phenyl]-amide},

(15R,28R,3RS}-Cyclopropane-1,2,3-tricarboxylic acid 1-amide 2-[(4-chloro-
phenyl)-amide] 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl) -phenyl]-amide},

(1RS,28R,3SR)—Cyclopropane~1,2,3--tricarboxylic acid 1-[{4-chloro-phenyl)-amide]
3-{[2-fluoro-4~(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} 2-{(2-methoxy-ethyl)- .
methyl-amide],

(1SR,2RS,35R)-Cyclopropane-1,2,3-tricarboxylic acid I~(carbamoylmethyl-methyl-
amide) 2-[(4-chloro-phenyl)-amide] 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-
phenyl]-amide],

{IRS,.’ZSR,SSR)-S—(Azepane-1-carbony{)—cyciopropane— 1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-{ [2-fluore-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide},
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-17 (1RS,2SR,3SR)-Cyclopropane-1,2,3-tricarboxylic acid
1-[(4-chloro-phenyl)-amide]
3-{[2-fluoro-4- (2 oxo-2H-pyridin-1-yl)-phenyl]-amide} 2-[(2-hydroxy-ethyl)-

W@? R) -2-(4-Chloro-phenylcarbamoyl)-3-[2-fluoro- 4P T@%“%—P%ﬁ?

din- 5 1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester,
(1SR,2RS,3SR)-2-(4-Chloro- phenylcarbaFﬁOyl) 3-[2-fluoro-4-(2-oxo-2H-py
ridin- 1-yl)- phenylcarbamoyl] cyclopropanecarboxylic acid, (1

S, 2HR82IRBERICHIArOKHBRpRasiperhesThany])-cyclopropane-1,2- -dicarboxylic
2-fhdig O-A4(2hbxo-2hkmyitidimitie] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)- '
yl)ﬂ@jggﬂnggﬁgamoyl] cyclopropanecarboxylic acid ethyl ester, 10
(1S,2R,3S)-2-(4-Chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridiri-I

yDrRYS e loat @m?xlbqa&mergp&aﬁm@wus@g;gwdopm anc-1.2-
(1I§dcla2f(ziqém E%)d% I“(gjlhcgpo |n -rat.)l%lXE% E%?&OH{I% c?' e(él-Oxo Ib)}(r)l?g I|C

2- 12 linabeavl: MF&LZH pyr|d|n l-yl)-phenyl]- amide}, is
(IR,2S,3S)-3-(Morpholine-4-carbonyl)-cyclopropane-1,2-dicarboxylic acid
1- [(hSEh BRSInSryglprneRdag-1,2,3-tricarboxylic acid 1- [{4-chloro-phenyl)-amide]

2- B { flbwerad 42 2exa-2HHpyridin- ) Hattenyl] -amidg}2- 1 (2,2,2-trifluoro-ethyl)-
(IRSn28R,3SR)-3-(3-Hydroxy-pyrrolidine- |-carbonyl)-cyclopropane-I,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2- ﬁﬁﬁ%!@ﬂf(}zﬁiﬁft‘ﬂ sRYECID; ﬁ:ﬂ&ﬂi&&?ﬁﬂﬁiﬁ'@%&@lom -phenyl)-amide)
i
én

(1323 ’%:eh% réomlp am|§ “?0&'0”(2 o I(E:’%QP i-}fﬁmgem%ﬁnamide
(.é%éé&i%g%%%%?@"éﬁﬁ'% SR ABEh 2 dicaboriic acid 1

?@‘ ~ [2-fluoro-4-(2-0x0- ZH-pyncim— -yi}-phenylj-

' 3 {e{zuﬁﬂabro 4-(2-o0x0-2H-pyridin-1-yl)-phenyl]-amide} 2-[(2-methoxy-ethyl)-

methyl-amide], 25 (ISR,2RS,3SR)-Cyclopropane-1,2,3-tricarboxylic acid
|- (¢2ARSASRGER ptivyhraadiyt- amiden 2H{d-shporpqprenyliaaride}lic acid 1-{(4-

3-{{Rréha QEM?—M@ﬁ—ﬂﬁtm%ﬂyﬂ)fzmyﬂ'%gﬁ}d vl)-phenyl]-amide},
(IRS, ZSR ,3SR)-3-(Azepane-I-carbonyl)-cydopropane-1,2-dicarboxylic acid

3‘2 [(ﬂs;@ﬁ%@!@ﬂ@m@}ﬂ% iged-24 3- -tricarboxylic acid 1-{(4- chiéyé-cé /Ph%lfls}zamide
2 geig:axo-2hpuidis Ly phendkan %lpxz&% 06/04 .

( ISR,.’ZSR,3RS)-Cyclopropane— 1,2,3~tricarboxylic acid 1-{{(4-chloro-phenyl)-amide]
2-[(2,2-difluoro-ethyl)-amide] 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-

amide},

(1IRS,28R,35R)-3-(3-Hydroxy-azetidine- 1 ~carbonyl }-cyclopropane-1,2-
dicarboxylic acid 1-{{4-chioro-phenyl)-amide] 2-{[2-fluoro-4-{2-oxo-2H-pyridin-
1-yl)-phenyl]-amide}, '

(1RS,28R,35R }-3-(3-Hydroxy-piperidine- 1 -carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-{{4-chloro-phenyl}-amide] 2-{[2-fluoro-4-{2-ox0-2H-pyridin-
1-yl)-phenyl]-amide},

(1RS,28R,35R)-Cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{(2,3-dihydroxy-propyl)-methyl-amide]} 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-
yh)-phenyl]-amide},
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18 (1RS,2SR,3SR)-3-(3-Ox0 -
piperazine-l-carbonyl)-cyclopropane-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide) 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-

Wheplpagmatde}, PCT/EP2005/011430

(1RS,2SR,3SR)-3-(3,3-Difluoro-pyrrolidine-I-carbonyl)-cyclopropane-1,2- 5
dicarboxylic acid 1-[(4-chloro-phenyl)-amigde]
2-{[2-fluoro-4-(2-oxo-2H-pyridin- 1-yl)-phenyl] -amide},

(1%@@ﬁﬂ;?ﬁ@sQ&%@T%&%&M@JMP&Qmepme—1,2- ,
4A-chl e
g;dﬁ ol a& yr| (:P}r%efl{/% prﬁ ;/ﬁ_—g[r%—igté?ro@u(2—oxo~2H~pyndm-

I) amide}, 10
(1RS,2SR SSR) %clopr ane 1,2,3-tricarboxylic acid

1- E@%ﬂ% ]P?fd?é’(ﬁ‘%bﬁﬁﬂ@n}’) cyclopropane-1,2- dlcarboxyhc
3-fadflirdib-ohd (2 eopdze 21 pymidir-2-) - phenyl-Hamide] F-pyridin-1-yl)-
(1R2A8R88R)-3-(Pyrrolidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic
acid 1- [(4-chloro-phenyl)-amide] :
2-11{24| |1%HK@S4Z‘I% MJg@ﬁfﬂ&W&m%}: doro- phenyl)-amide]

(14%»2 s y”% Azadne 'dmrbone@ “§YFioprapa }gxg' hoxylic .

(0]70)
[2 8?5— %2“8%3: H-pyridin-1-yl)-phenyl]-amide},

(ISR ZSR SRS) -Cyclopro oane- 1,2,3-tricarboxylic acid

1- E(l oh ) pgraWréméogJ{i -cyclopropane-1,2-dicarboxylic
[2Mid&r@lommyl‘ﬂimdﬂ)ﬂ){[Zﬂiényi‘}}dr’fﬁﬁ:l-e}ngH—pmdm 1-yb)-
(I9Re3BRaZRE);Cyclopropane-|,2,3-tricarboxylic acid
1-((4-chloro-phenyl)-amide) 20 2-[(2,2-difluoro-ethyl)-amide]

3- {MQQRM@ZS‘:Q&OEQHM@M EH&BYL]I'@M@%&)» cyclopropane-1,2-
(RR2% §§%2331- %ﬂyﬁ% 'ﬁ%!fgaﬂe{mo%%ow%c%”ﬁﬂpmdm-

|ca >%/ -chloro-phenyl)-ami

[2- rB yrldln 1-yh)-phenyl] -amide}, 25

IR 2SR, 3 droxy-piperidine-I-carbonyl)-cyclopropane-1,2-

( 8)%511 _(Li ylgﬁpg = 7&@1] x{yy )cy)cllopxespa%e 1,2-
[Zm%mml(ga@ﬁolﬂ&ﬁymmpheyﬂ)mﬁw 2ddidbigoro-4-(2-oxo-2H-pyridin-
(IRS12PR38RI=fyelopropane-1,2,3-tricarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(2,3-dihydro)cy-propyl)-methyl-amide)

3-([2SlobREBIR (2K bhpytidipd-t30ydgxphenil-amidedloro-phenyl)-amide]
2-(dimethylcarbamoylmethyl-methyl-amide) 3-{{2-fluoro-4-(2-ox0-2H-pyridin-1-
yl)-phenyl] -amide},

(1R,28,38)-Cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
dimethylamide 3-{{2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide},

{ IR,ZS,L’:S)~Cyciopr0pane-1,2,3-tricarb6xylic acid 1-[(4-chloro-phenyl}-amide] 3~
{{2~fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} 2-[(2-hydroxy-ethyl)-
methyl-amide]. .

Particularly preferred compounds in this group are:

(15,2R,38)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[{4-chloro~
phenyl}-amide} 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-phenyl]-amide},
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(IRS,2SR,3SR)-3-(4-Hydroxy-piperidine-1=carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide]

“(gﬂgéogg%ri -4-(2-0x0-2H-pyridin- 1-y_|)-pheny|] -amide}, ———

R)-3-(4-Methyl-piperazine- |
-carbonyl)-cyclopropane-l,2-dicarboxylic 5 acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-442-oxo-2H-pyridin-I-yl)-
phenyl]-amide}, (IRS,2SR,3SR)-Cyclopropane-1,2,3-tricarboxylic acid 1 -
(4-B8Ro3Sérgnyrakisicie} - Speabuririedloprarpane-bingirarhsewicamididl  1-[(4-
3-{{Bidhsophetn-ondid2-pidinto i pheryHapyeidin 10y!)-phenyl ) -amide},
(1RS,2SR,3RS)-3-(4-Acetyl-piperazine-l-carbonyl)-cyclopropane-1,2-dicar
bo{(}&L@Rﬁﬂ}iﬂ:e[}(ﬂtﬁhiﬂfmFﬂ?emyﬁ)&lﬂm&dﬁi ~dicarboxylic acid 1-[{4~chloro-

or r I~ mi
(I S,2 R%[glg)g}\?? ﬁzéf%?nﬁ}tgh%/jlgim%% %qf)erlcﬂ&nlg [- (?aﬁ}bpc?trfl:{/1 cyﬁbdr?r}opane 1

gﬁim%@ ﬂ'%ﬂgﬁ%ﬁ%@é‘i’o 2 ?@'91%11 bo hc acid [(4~chloro-~

53 {%%ﬁ&%—( oﬁfb ﬁ?@‘ %)zg b&ﬁgewgl&ﬁmﬁéne 1,2-

dIC I|c acid 1-[ -chloro heny amide

o LR PR TSR EgATT o RERYIF S5y <hloro-pyidin-29)-
(mislééﬁ ﬁéf@ﬁ@ycﬁoﬁr@esaﬁéﬁpmrdayﬁmw@v&cmde
1-[(4-chloro-phenyl)-amide} 20
2-(dpBetR§ichisirraymesiyrdettipbamnid @) dicarboxylic acid 1-[(4-chloro-

3-{pBeliyhrandidZ-0x{02 ZHapyritn-bad) 2phepybianig}phenyl] -amide},
(1R,2S,3S)-Cyclopropane-1,2,3-tricarboxylic acid

1-[(“srhdm®)-pheayh-gRiiged gmdimetitasidgic acid 2-{(5-chloro-pyridin-2-
nglz -Hhgierd- (ﬁz%%immg ﬂ@é@,@aﬁm};ﬁ'gm}yz J-amide],

S,3S)-Cyclopropane-1,2,3-tricarboxylic ac
%ﬁﬂlﬁ@ P%?@Ml)cﬂ)q@{gﬁl 8 !’o ane- 12~d1c
2- di ROSTHS e [[
e
)-3 meth I -cyclopropane-1,2-dicarboxylic acid 1-[
%&élgfr%i% c; ?é’é pine- ¥ cP cal%oxyhc acid 2-{(5-chloro-pyridin-2-yi)-
2 muinldréia %%R&éﬂwm% -Piaippivimicide)

{15,2R,3R)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yi)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-phenyl]-amide}.

Ol’ 0~

i)  Another preferred compound of the invention is a compound of Formula (I)
wherein E is E-3.

When E is E-3, D is preferably aryl optionally substituted by one halogen
atom selected from chlorine and bromine or heteroaryl optionally substituted by
one halogen atom selected from chlorine and bromine. More preferred halogen
atom is chlorine. Aryl group for D is preferably phenyl. Heteroaryl group for D is
preferably monocyclic or bicyclic radical of 5 to 12 ring atoms having at least one
aromnatic ring containing one or two ring heteroatoms selected from N and S, such
as pyrrolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl, imidazolyl,
tetrazolyl, thienyl, isothiazolyl, indolyl, isoindolyl, indolizinyl, indazolyl, quinolyl,
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(1S,2R,3S)-3-pyrrolidin-I-ylmethyl-cyclopropane-1,2-dicarboxylic acid
1-[(4- chloro-phenyl)-amide]

v {teedraensA- (2-oxo-2H-pyridin-1-yl)-phenyl]-amide}; PCT/EP2005/011430
(IS,2R,3S)-3-cyanomethyl-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H:gyridin-l-yl)-phenyl]-amide}, 5
(1S,2R,3S)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic acid
1-fisbphitonigl, preenytramidiep2Eyl, thienyl, pyrimidinyl, pyridazinyl or indolyt,

[2 J_nggmg, 0oL BRI idin-1-yl)-phenyl]-amide},

(1s )-lI-cyano- cydopropane 1,2-dicarboxylic acid

1-[(5-chl idi ]
[2- f|u0r0%§>gx%%? Y lﬁlg{lﬁl%% Eeﬁrﬁ erabiy clg]orophenyi or chloropyridyl,

(18518 Sr<RlraPBREm ‘ﬂﬁ;?r Pé’ﬁ'éﬁézli’é dreiieropfted dickspecially
1-ffdefehtedo 10 phenyl) amide] 2-{
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide],

(tSR, 2RBjrkr 8)ia B0y d ppefepesip dpiishicaraswia:adidhenyl or optionally

2-sschisier s o
2- quoréErAEl é(/t%g((nix Zﬁﬂp%/{r% BP %ér?yl %{ﬁ%’ at]iy 2 monocyclic radical of

(1 ¥ ORE) finﬁﬁtﬂ*afwﬁ’{é‘fﬁwéﬁl w?db%&\@tiogeaue%éw agRyridyl,
2 E(!ﬂxdalmlwk pheémyd)agivgelzinyl, pyrazolyl, umdazoiyl pyrrolyl, especially
B iR erdrby M yYPs | n
( R Tgtr(l)yl?)g?clo %)/ﬁ%e %HZQ |c Eg)%s c aC|dp ﬂ‘éxyl optionally
f&’)g tl Otreo LBy € o g 5??%8% toms se; ected mdependent}y from the group
1- @ffﬁ%ﬁéi@%@ﬁdiﬁemmh@nyﬂ &midbet, more preferred group for B is
(IS, ;&m)&ﬁw{@w@wﬂﬁw ImpsaRangpl Riticaborisacichlsdphenyl

(5;¢hloro- lin-2-yl)-amide]

le#utg)r(f)? %xoé,ZH -pyridin-1-yl)-phenyl]-amide}. 20 iii) Another
preterre knd of th |nve nis a pound of Formula (1)
Wr?gglelngEl (E%Dg ISR gqﬁteg%’@’ PSR R R
bfﬁﬁéﬁélb@éwaat’d?h }@é#é@ﬁwﬁrﬁn% etnfinird veradnigromicedoritietercboyli
ogmﬂgllynﬂdaﬁiliu;tﬁﬁdaéi-o@ﬂe Megmmﬁgkqsﬁeﬁaﬂp H&iﬁ@'ﬁ!ﬂ&ﬁt@!@ﬁ by

brg liQ) farre tom is chlorln roup for.D is
pre ra {en & ea?}é%r’l oﬁg? L'IZ[)};Ils prg?er% Mo bcycﬂlc%‘rf’

é‘fB ’5“5631%1 fi g Erfesiisk sAe MRSt atie g
‘contammgfmﬁ}oﬁwaryﬂn behetenyhtoinasetgciebiionabbantoh, dlell A,

pmeeéyé,ap;zrm&:@we?aﬁm Bé! t@gﬂy&e@mﬁzmrwﬁﬁw ipnidazolyl,

tetrazolyl, thie &%a I isoindo)yl, L ndolizin C}/I mdazol l,

N l})nofy r\ﬁéh 86%}‘6111’ gpheterocyclyl ring optxonally
being substituted by hydroxy, C1 6 alkyi Cig alkoxy, C,.¢ alkyl sulfonyl,amino C;
alkyl, mono-C,_¢ alkyl substituted amino-C, alkyl or di~C,.4 alkyl substituted

- amino-Cys alkyl. Aryl group for R® is preferably phenyl. Heteroaryl group for R® is

preferably a monocyclic radical of five or six ring atoms having one or two ring

nitrogen atoms, such as pyridyl, pyridazinyl, p)}rimidinyl, pyrazinyl, pyrazolyl,
imidazolyl, pyrrolyl, more preferably pyridyl, imidazolyl, pyrazinyl, especially
pyridyl. Hetgro&yclyl group for R® is preferably pyrrolidinyl, pyrrolinyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidyl, piperazinyl,
morpholinyl, pyranyl, tetrahydropyranyl, 4,5-dihydro-oxazolyl, sultamyl} or 4,5-
dihydro-thiazolyl, more preferably morpholinyl, piperidyl or sultamyl. Further
preferred group for R° is 2-oxo-2H-pyridin-1-yl optionally substituted by C, ¢ alkyl
or Cy.¢ alkoxy, especially 2-oxo0-2H-pyridin-1-yl. -
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-21 isoquinolyl, more preferably pyridyl, thienyl, pyrimidinyl, pyridazinyl or
indolyl, especially phenyl or pyridyl. When E is E-3, D is further more
preferably chorophenyl or chloropyridyl, especially 4-chorophenyl or
“E)CQ@%&X |d|n 2-yl. 4-chorophenyl is especially 5 preferre? g 3,
EI AT preferably optionally substituted phenyl or optionally su stltut cf
heteroaryl. Heteroaryl group for B is preferably a monocyclic radical of
five or six ring atoms having one or twoTffg nitrogen atoms, such as

PY; rid Hidi Y imi yrrolyl,
es% fhEillﬁyy %gyrl ylgéﬁlggmc?r%ﬁgre‘%‘g?a yp er yl ormpr)?r%y %XEBIP ecially

% r}a Ayﬁ]l?ﬁ% %Jlte C@é‘ﬁge or two halogen atoms selected

y’fro & gr isting of chlorlne fluorine and bromine.
Further moreegreferred group for B is a substltéced b one or two

flubee s peibt GRe R GO HE RS U R AR PreRETE I
Whigrpkesg1E-35 Rcmqmp@fa!ab@éw&smmaiw@@f&érmb&mﬁﬁ carbon
atg;:gfgfmgaid aryl, heteroaryl or heterocyclyl ring optionally being replaced
with a carbonyl group, and said aryl, heteroaryl or heterocyclyl ring

opﬁmgy%&eg}gfgygﬁg%?g}%s Hyg{g))éyo -Lalkyl, CI-6 alkoxy, CI-6 alkyl

sulfonyl, ami 1.6 alkyl, mgno-C1.6 "alkyl substituted amino-Cl.6 alkyl or
di Y éa JPEUBBER éa*é&ﬁrfa*wéa{&W%é%amf’efembahw% aryl,

heteraasytide.heterocyclyl, one carbon atom of said aryl, heteroaryl or

h%@@M&fmgﬁﬁmw@qtﬂ%@w&m@9@5@%&5@&@@%%,@@,@0n
a{)?ct to, B, agd said aryl, heteroaryl or heterocyclyl ring optionally

belnla SUDSTItT m(af%l f ydroxy, CI-6 alkyl, CI-6 alkoxy, CI-6 alkyl
sudﬁoﬁyiqmmmié éﬂynqﬁh@h@ Eﬂémﬁrﬂiwﬂﬁéﬁ%ﬂ?mpm%w
dl-&bﬁ;ﬁdﬁﬁ@ﬂbﬂltuted 25 amino-ClI-6 alkyl. Aryl group for R |s preferably

t f ferab
A Yﬁ,%%%ﬁﬁﬁ%%% R e S R R
Eiﬁwufﬁiﬁmﬁyl pyrazinyl, pyrazolyl, imidazolyl, pyrrolyl, more

préiemlbtwwﬁdylﬂ (iniflazohd; (Pyrarimdrespizcial)- plyrioy]- Hetbrotlely|
grg&@i@%és preferably pyrrolidinyl, pyrrolinyl, 30 imidazolidinyl,
Imtg?»%g—léﬂ%i r%y;r,ﬁé?y!? Wﬁlﬁ}é aéogngxopggr rcigyl I-y e%ri?erznlwﬂ}hydmxyrz-
methyit~-succinamide,
(R)—Ni~(4;Chioro- phenyl)-N4-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylj-2-
hydroxy-succinamide,
(S)—N1—(4—Chloro—phenyl}~N4n [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-2-
hydroxy-succinamide,
(R)-(4-Chloro-phenyl}-{2-8uoro-4-(2-oxo-pyridin-1-y1)-phenyl]-2-hydroxy-2-
methyl-succinamide,
(8)-N4-{4-Chloro-phenyl)-N1-{2-Buoro-4-{2-ox0-2H-pyridin- 1 -yl)-phenyl}-2-

hydroxy-succinamide.

U]

The compounds of the present invention can be prepared, for example, by the

general synthetic procedures described below.
General Synthetic Procedures -

Abbreviations: :
BOP: Benzotriazolyl-N-oxy-tris(dimethylamino)-phosphonium
hexafluorophosphate



morpholinyl, pyranyl, tetrahydropyranyl, 4,5-dihydro-oxazolyl, sultamy! or
4,5- dihydro-thiazolyl, more preferably morpholinyl, piperidyl or sultamyl.
Further preferred group for R" is 2-oxo=21-pyridin-I-yl optionally
weuhstinagad2by CI-6 alkyl or CI-6 alkoxy, especially 2-0xo-2btpymadinsieyiise
WO 2006/048152 PCTIEP2005/011430 -22 Especially preferred -B-R" is
2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl. \Mvhen E is E-3, A is preferably
-CONH-. When E is E-3, the compounds wherein -B-R" is

2-Bads-4 R 2-0ko-2t-Bmymtitidinyt)-phesphidkisci chloridphenyl and A is
pr@ﬁgra@%&g&t}m@g@(,@espemally 5 preferred. Particularly preferred

th|
@@ hlo’ro ?)% R%?B‘Qe(z -0x0-2H-pyridin-I-yi)-phenyl]-
s é@s&hﬁh@mp@mﬂqmmdw) NI-
[21finproMIN Do R iyaidine 1-yl)-phenyl]-2,2- 10 dimethyl-succinamide,
(4 -dimethyl-4-[4-(1-methyl-piperidin-4-yl)-piperizin-1-yl]
[ﬁ%? ﬁl’ﬁ %h%? ? Chloro-phenyl)-NI-

-4- oxo
[25R6rot4 %?Hﬁégémﬁiﬂ%ﬂm )Pi-piehgarbediiyddekydsackiorideide, 15
(AEBDAON Behopycpi2titngl-a-4th3x9xn2nmkpbalfirdyiohenyl]-2,2-dimethyl-

suggingmide; -n abenzottiazol tetra
Sg : g:r%}gé A {g})w[lzki‘fffofo Z (2 ox% Syrlgﬁ TﬁBY r%%yTHZ hydroxy-2-

(lelwlﬁ@fﬁ@m%hw) MAFRNIDOAS -4 efPrmec: Bhtr@yitidin-1-yl)-phenyl] -2-

2%@@@%@%@1@@@“%

Sl)égé (4 gwdorr hen Il)1 Néﬁ [2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl]-2-

ro>%§uc |na

(RYLEE |§rr9bl%ﬂwl{@mfep@d-(2-oxo-pyridin-1-y|)-phenyl]-z-hydroxy-z-

mBlgH- stecitaipideciZne

(%ﬁéﬁ%@g&ﬁ%@&ep%%%')tﬁlgf 81&5&%0 omu ndl ?);Blosp ate
PyBrOP: Brom-tripyrrolidinophosphonium hexaﬂuomphosphate
TBTU: O-(Benzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium teraflucroborate
THE: Tetrahydrofurane

1. Synthesis of cyclopentane dicarboxamide derivatives (racemic)

a)  Synthesis of key intermediates trans- and cis-ketones and e‘poxides

' moeno
saponification saponiﬁcataon
EtOOC "CODEl HOOC COOEt

periodate
cigavapge
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hydroxy-succinamide. The compounds of the present invention can be
prepared, for example, by the general synthetic procedures described
below. General Synthetic Procedures 30 Abbreviations: BOP:

w%ez@ ?c?&@%glyl N-oxy-tris(dimethylamino)-phosphonium PCT/EP2005/611430
hexatluorophosphate WO 2006/048152 PCT/EP2005/011430 -23

BOP-CI: Bis-(2-o0x0-3-oxazolidinyl)-phosphinic acid chloride CDI:
Carbonyldiimidazole DCC: N,N'-Dicyclo 45<ylcarbod imide DIC:

NPz Riiseps g&g@m@m@&@iw@%ﬁ\gﬁmwm RMGiethyl

N N D thy|f de
e TS B P e L A T o didebemsis:
Nmm&maﬂ@éhmbew@cyedlzrduhgzdmwmolm@mfm@kvem like MeOH,

Odichizahenzoltiagine YN od mibintefranetfyli Qi ilOLiOH, NaOH,
Oﬁﬁg%ﬁg sﬂ% W%Tk{;(ﬁ? Péﬁ%ﬁ%’l”hﬁffﬁ%}%lum [?iexe?ﬂuorophosphate

HOBt: N-Hydroxybenzotriazole M PBA: m-Chlgroperbenzoic aC|d 15
WWW@&‘I Ifi ﬂh’Siﬁénlﬁny esoivent likke dichloromethane, DMF,

Benzotriaite THL- iy Wﬁl@inepld@sphﬁndmth erafieidropipbph ategent
Py&é@BbB@m-fffm,r@,ﬂﬂ,lmmomm;mwmm[mphg@iﬂﬁoa

T TGl S0 BUTIECE SRS e ade.

denicthiresr phedinnpty-2) %ﬂ@s?@‘bﬁk@’ Mématéﬂm%méaﬁ@ts of the

CisrkpioDERRNG £RAxigesn dinp onmeapaiificatiamdititer reaction for 0.5-120
h at -20°C to 120 °C. Alternatively, transformation of the acid into the
corresponding acid chioride or anhydride by means of oxalyl chloride,
thionylchloride, isobutylcarbamoyl chioride or related reagents and a base like
NEt;, hiinigs base, N-methylmorpholine etc, and reaction with D-NH, (all D-NH,
commercially available) yields also the corresponding monoamide. The preferred
conditions involve THE, EDC, HOBt and NEf;.

Saponification of the ester group can be effected as described above. The second
amide group can be introduced as described above using R°-B-NH,, the preferred
method involves isobutylcarbamoyl chloride as activaring agent and N-
methylmorpholine as base at -20 to 60°C. ‘The trans- and cis-isomers can be

separated by chromatography on silica.

Preparation of the aniline derivative R° -B-NH; can be carried out according to the
method described by C. F. Bigge et al. {patent application WO 2003045912).

Conversion of the olefine to the ketone group by periodate cleavage can be
accomplished under standard conditions using OsO, and NalGQ, in a solvent like an
alcohol e.g. MeOH and water at 0° o 70°C preferably at 20°C for 1 to 20 h.

Epoxidation of the olefine can be accomplished with an oxidizing agent such as
peracids, e.g. MeCOOOH or MCPBA in a solvent like e.g. CH,Cl; at 0 to 50°C,
preferably at 20°C to give a mixture 6f epimers which can be separated by
chromatography on silica.

b)  Modifications of the trans- and cis-ketones
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VRCIDERREA5/011430 -24 The mono saponification of

capon- fication EtOOCCOOEt HOOC COOEt N "COOEt N-O0OOH D0OO0O
N, { H2 panotlate BR' Uearage H ,A=0o NDOHNCBR NON O0DOHN
0 O HN epowdation BR"H N =n 0 HN BR" WO 2006/048152
PCT/EP2005/011430
methylene-cyclopentane-1,2-dicarboxylic acid diethyl ester (available by
the method decribed by B. M. Trost et al;J. Am. Chem. Soc., 105, 2315,
1983) can be effected by dissolving it in a suitable solvent like MeOH,
EtOH, TbH-, 1,4-dioxane, gvater or mixtures thgreof and a base like ¢iOH,
OH, Na2CO3K2C03 or Cs2CO3;referably MeOH &

e nigmdeacid js dissolled in a sui '
dickifofometiiane, DMF{ acetshitaleel HEN-{MP rBN A pitand =tiv %I'
wit arPdi‘H@gccoup?ng Febignt 7 ED Bir nfr i T8I HBTU, HOBE™ 5
HATFT PyBOP, PyBrOP, v) 11 Y/liV) Vv, v, EDQ.,, _._ BOP BOP- CI
etc..in the presence of a b e NE}3, hfsni

methyﬁrﬁof%ﬁmleﬁsené?g Cat - g%(‘fl)kt E)Ecéa VA dlr?%c?;sig i 1fwo equivalents
oferBicsinsimmipeRgafibe strasptiidiig h@&ﬁﬁ@?@‘l‘%ﬁ&m%@@hﬁbb can
reciianfolithbd With a reducing agent such as e.g. NaBH,, LiBH,, Li(CN)BH; or

preferably Na(CN)BH; in a solvent such as an alcohol, e.g. MeOH or an sther, e.g.
THF and an acid e.g. HCl, H3504, HsPOy or a carboxylic acid, preferably
CH3;COOH: at a temperature of -10 to 60°C, preferably at 20°C for 1-40 h. The

products obtained consist of a mixture of epimers at the newly formed stereo center.

Acylation and sulfonylation can be performed by reaction of the amine with a
chloroformate, nitrophenylformate or a sulfochloride in the presence of a base, e.g.
NEt; or preferably N,N-diisopropylethylamine in 2 solvent such as e.g. THF,
CH2Cl; or preferably CH3CN at -10 to 60°C, preferably at 20°C for 1-40 h. The

products obtained consist of a mixture of epimers at the G stereo center.

Reduction of the ketone to the alcohol can be effected by reducing agents e.g.
Li{CN)BH;, Na{CN)BH;, LiBH; or preferabl};f NaBH,in a solvent such as e.g.
MeOH or preferably THF at a temperature of -10 to 60°C, preferably at 20°C for 1-
40 h. The products obtained consist of 2 mixture of epimers at the newly formed

~ stereo center.

¢}  Modifications of the trans-epoxide

= HO
reductive
ring-opening
H g . H 3
N 5-,-0 N ey
- /"‘"‘ .
oo b 5 HN{#
B-R B-R"
HG, ring-opening followed R=0H . .
by optionally sulfonylation / ring-cpening WQ—expans:on

O HN_
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h at -20C to 120 C. Alternatively, transformation of the acid into the
corresponding acid chloride or anhydride by means of oxalyl chloride,
thionylchloride, isobutylcarbamoyl chloride or related reagents and a base
like 15 NEt3, hunigsbase, N-methylmorpholine etc, and rea [
RS f)-NHZ commercially available) yields also the C%%%%%zo&eﬁenm
monoamide. The preferred conditions involve THF, EDC, HOBt and NEt3.
Saponification of the ester group can be &ffected as described above. The

group can be introduced as descr, 0 n
dbﬁf ie prefre'rred 6% su‘% o1 %%vo Ves %So%uty B ééll)rrﬁoﬁ gﬁlorlde
ashaémmm ggekdnd N methylmorpholine as base at -20 to 60C. The

trans- and cis-isomers can be separated by chromatography on silica.
Prajparatior of ¢hthaepinsideithdtiGe i bBapbi@pahdsbizandepbeitas solvent
aceR¥din %@b&h%@ﬁ@@ﬁ%@ripﬁe@e%g EFO@'QQ@@I&@LHE@@J@@E 20 to 120°C
ap, |I(ia£6) \g/(? 3%%5(3]6@ 325 Conver S|on fth é(gggr eéh% tQP§
ar up by pe g éa’fé cleavage ¢an be C%%co erstandard
copiditionis dpsineOamsis; Nﬁ}@ﬂ%ﬁﬁ@@%ﬁﬁﬁk@&@é@%ﬁ@t@ﬂﬁeOH
and water at 0 to 70C preferably at 20C for 1 to.20 h. Epoxidation of the
oléﬁnecmm atbemplistertithith ai-opatizmtpdy 8t sitreade plraeitls; the

é@%&@%&ﬂﬂ&%@&m&@vw&%@aﬁﬁ2@&&@&;@1&&@@%30

pr%tﬁélﬂ t%g 5ral%)mlxt égtl %glnrpders wh Sc&qkk) eparate ted by
chrom ogr lick ifica |onso fhe rans and cre-ketones
w@@@aere&sé@zapt@‘ﬂéwzbwa 11 F9p RD5 Goppbsyidheseationen be
acyéefionddrihl the PrdNeard bk Qewitduntive, mpjekt@suganyta&am R°Q1Das

M Jomdd HNAInAeR B oL AR B 1 R, B lodiaehemeds

mono or SUbStItUte amino as efore. Reduciive amination o

théqeéfafﬁ)ef WRETS PhAReES EBnARSRIANF 0 5rRH78) can

Ring-expansion of the epoxide can be accomplished with 2-chloroethanol as R”OH
in the‘presence of BFy OFt, as described above followed by cyclization of the
intermediate chloroalcohol nsing K1 as activating agent and a strong base such as
LiOH, NaQOH, KOH, preferably NaOH in a solvent mixture of CH;CN and water at
50 to 150°C in a microwave apparatus. The products obtained consist of a mixtare

of eptmers at the ether stereo center.

Reductive ring-opening of the epoxide can be effected according to A. Heydari et al
(Synthests, 10, 1563, 2004) with-a reducing agent such as BH; or preferably
'BH3'NEt; in the presence of a promoter such as LiClO, in Et;O as the solvent at 0 to
50°C, preferably at 20°C for 1- 40 h. The products obtained consist of a mixture of

epimers at the alcohol stereo center.

d} Modifications of the amide group
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be accomplished with a reducing agent such as e.g. NaBH4, LiBH4,
Li(CN)BH3 or S preferably Na(CN)B1-13 in a Solve™:t such as an alcohol,
e.g. irteOH or an ether, e.g. THE and an acid e.g. HCI, H2S04, H3P04 or

weOcaemA§iRs acid, preferably CH3000H at a temperature of-2OTEBOG011430
preferably at 20C for 1-40 h. The products obtained consist of a mixture
of epimers at the newly formed stereo cegter. Acylation and sulfonylation

- can be performed by reaction of the amine with a 10 chloroformate,
nitropheylfosmaies-eia-sulfochjoride inthe presende of aase. eym. NEt3
or ng%bly,ﬂamm propyl larifEEkeh Solv ucirase.g

C 2 aopreferably CHBGH atwit6otes60C, pleigrably at 20 M@
The products obtained consist of a mixture of epaners at the°G ster‘éoﬂ*‘*‘:
center. Reduction of the ketone to the alcohol can be effected by reducing
agents e.g. 15 Li(CN)BH3, Na(CN)BH3, LiBH4 or prefergbfy)NeachH4 ina
solvent such as e.g. MeOH or preferably THE at a temperature "6f -10 to
60C, prefefadly at 20C for I- 40 h. The products @btained consist t,a
mixture plmer,s_,u@gym ne formé’d“ﬁmeo
the tran de OHO™ Ee J ring-openin
HN B- EF! = HG, rlmg emin ﬁellowed:? 'O ;
optionally sulfonylation ddd ring-opening ~O HO G R30OHO,N-~r.-

O NN tieQchbrie s ki &%kﬁb@dﬂ%&&k&'\& defined before.

Curtius rearrangement (step i) of methylene-cyclopentane-1,2-dicarboxylic acid

ethyl ester to the t-butyloxycarbonyl protected amine was accomplished with

- diphenylphosphoryl azide and an amine, e.g. NEt; in a solvent such as benzene or
preferaﬁly toluene at 20 to 150°C, preferably at 80°C for 1-40 h. The intermediate
isocyanate can be trapped with an alcohol such as MeOH, EtOH or preferably t-
BuOH at 20 to 150°C, preferably at 80 to 90°C. -

Saponification (step ii) and amide formation (step iii) can be accomplished as

described in the synthetic procedure 1a).

Deproi:ection {step iv} can be effected with a mineral acid such as HCI, H,8O4 or
H3PO, or a carbonic acid, preferably CFsCOOH in a solvent such as CH,Cly at 0 to
60°C, preferably at 20°C for 1 - 40 h.

Amide formation (step v) using R® -B-COOH, which can be prepared according to
the method described by C. F. Bigge et al. (patent application WO 2003045912) and
steps vi— ix can be carried out as described in the eynthetic procedures 1a) and 1b).
The products obtained consist of a mixture of epimers at the newly formed stereo

center.

Et in the schemes under procedure 1. a) to d) can be replaced with another C, ¢
alkyl group, preferably C;4 alkyl group. B, R and D in the schemes under
procedure La) to d} are as defined before. D is preferably 4-chioro phenyl. ~B- R is
preferably 2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl.

2, Synthesis of cyclopentane dicarboxamide derivatives {Homochiral)
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20 B-R " B-RC ' g.Rc WO 2006/048152 PCT/EP2005/011430 -26 G in the
scheme is mono- or di-substituted amino as defined before. R'3 is
hydrogen or C1_6 alkyl. Ring-opening of the epoxide with HG can be

“%:gw&iﬁgéd in an alcohol as solvent such as MeOH, Et%ﬁ{&&dsﬁ;&%
prefera

OH at a temperature of 20 to 120C 5 for 1-40 h.
Sulfonylation of the amines can be performed as described above. The
products obtained consist of a mixture of?'éplmers at the alcohol stereo
enter.s Ring-aneRingselhesehoxde With 3395k Rarkaularly.R'S = H can
be effec¥eJllgr§1the %)Qreselﬁce of.a rr%nera | acid sucﬁ&a{s HCI, H2S04, H3P04
or a carboxylic acid, e.g. CH3COOH, preferably H2S04 in a solvent

~ mixture sljch as THE/waterfiat 0 to 10 100C, preferably at 20C for 1 to 40

h. For C1.6 alkyl theyreaction can be performed in the presence of a
Lewde@cid eogetBF30Et2dIsingptke alcohol R'30H as the solvent at 0 to
100C, preferably-at 20C for | to 40 h. The products obtained consist of a
mixture of epi ersm%klc()hol stereo center. Ring-expansion of the
epoxide cdh be accomplished with 2-chloroethanol as R'30H 15°in the
presencg of BF3 QRt2 as dgkcribed above followgd by cyclization of the
|nterm te chlofa Icohol Ng K*sasﬁefeftfivatm ent and a strong base
such H, NaOH, kglgrably NaO a-gglyent mixture of

CH3CN an water at @Ot 1 0C in a microwvave apparatus. The products
obtained congist of a mixture of epimers,at the ether stereo center. 20

Reductive ripgg-openingiafithe epoxide can Er effected according to A.

Heydari gt (Synt €510, 1563; 2004) Wltha rgducing agent such as -
BH3 or rapfy BH3 NEt3 in the‘presence of moter such as
LiC104 in EtZ8-as the solvent at o) 50C prefe gt 20C for 1- 40 h.

The products obtained nS|sb'of m,f'"ture onS epimers at the alcohol
stereo centex 25 d) Mmlﬁmatlons of thefamide group y $O 2006/048152
PCT/EP20 11430 -27 p Curuus rearrangement |||) D-NH, v)
HOOC- 9* = Wl

“B-R®

The resolution of racemic trans-methylene-cyclopentane-1,2-dicarboxylic acid
diethyl ester via mono saponification can be accomplished with lipase PN from
Phycomyces nitens to afford the enantiomerically pure 5,5-diethyl ester as retained

enantiomer,

The following selective mono saponification with lipase OF from Candida rugosa
delivered the enantiomerically pure §,S-monoethyl ester. The used hydrolases were
selected from a set of selective ones (like e.g. lipase G from Penicilium canienberti,
lipase N from Rhizopus niveus or lipase PN from Phycomyces nitens} and active ones
(like e.g. lipase OF from Candida rugosa, lipase RMM from Rhizomucor michet,
esterase PLE from pig liver or protease Subtilisin A from Baallus licheniformis)
discovered in a library out of 118 commerdially available enzymes. Iriterestingly, the
esterase from pig liver, which was used in a resolution of racemic trans-4-oxo-
cyclopentane-1,2-dicarboxylic acid diethyl ester published by A. Rosenquist et al.
{Acta Chem. Scan., 46, 1127, 1992), turned out to be not enantioselective for the
resolution of racemic trans-methylene-cyclopentane-1,2-dicarboxylic acid diethyl

ester.
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p) SaponifzaUon iv) Deprotection EtOOCCOOH HOOC 'NHCOOt-Bu N
NHs NN 0 OH 0 H~B-R f vf) petiolate cleavage HN~SO2Et G O ;H)
fminatio p viii)suttonYiation amination X ix)reduction N"ON N P N H B-R
WO 0pe/BHRSD. n H B-R D N ~R-Re G in the scheme is monoPOL/EP2005/011430
di-substituted amino as defined before. Curtius rearrangement (step i) of
methylene-cyclopentane-1,2-dicarboxylic a¢id ethyl ester to the
t-butyloxycarbonyl protected amine was accomplished with 5

dipbehydphyosphdrylmljde s arraptirformeg. BlEt8:Isian sbhentbieas an
be@&@e&pﬁu%@gw mHsg&@}%QﬁerﬂéQQeia&@%@P%% %8%%&&4“

|nter €, isocyan te c ith an alcohol suc
S EP I S S0 SR Pt E5S T D0 T PO oG Sty itgrnced

' 9oby t@apéﬁm@aﬁxﬁ pp(@tepon;mahm@ mrbnmmepeu n;a;ambe:nperamre

aC@QEHB{A&J”&QQ@SPéQaQﬁW Redin tm&%@mw @Q%ﬁ@c@as achieved by

rotectlon iv), can b effected with a mineral agid such as HCI,
O B TR R o A e B S Pimsoht
su<‘5 “a% CH2C12 at0to 60C, preferably at 20C for 1- 40 h. Amide

formation (step v) using R -B-000H, which can be prepared according to
15 ¢havereTodf deserived 4y © LR IBlgye atddr(palenpiapplication dEed out

2003046898:2) iande siRpRoE piXcedrre garried out as described in the
synthetic procedures 1a) and 1b). The products obtained consist of a

mixture pherimeEabthe peydidonpedsligreo center. Etin the schemes
under procedure 1. a) to d) can be replaced with another CI-5 20 alkyl

group, preferably Cl-4 alkyl group. B, R™ and D in the schemes under
procedure La) to d) are as defined before. D is preferably 4-chloro phenyl.

preferably 2-fluordsd-(2-oxo-2H-pyridifi-1-yl)-phenyl. 2. Syrhesis
of cycl ntanefaﬁa%oxa e"@&'ﬁtes gH behirgpreete ()
=0 N =0
- o HN,_ oo
B-R ‘ B-R
Ring opening of the epoxide can be effected as described in the synthetic procedure

ic). Both epimers are available as single isomer.

Cyclopropanation of the olefine can be carried out according to the method
described by H. E. Simmons and R. D. Smith (J. Am. Chem. Soc. 80, 5323, 1958)
iﬁvolw’ng diethylzinc, CH,lz and trifluorcacetic acid in a solvent such as toluene or
CH,Cl; or a mixture thereof.

¢}  Modifications of the intermediate keto- and hydroxyi-esters

ricdal ifi) fivorination
" pe o u) reduction iv) sapanification
cieavage
v} HyN-B-Re
COOEL CDOE! CO‘OEt /__Q

w) fuorination \
v:i} saponification lx) HN-8-Re  x) methylation
\rsii} HN-B-Re A} HyN- B»R

Ohle
é B !
-—c> -p-—-o ,N?FO
D omn
B-R
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WO 2006/048152 PCTIEP2005/011430 -28- a) Synthesis of key
intermediates trans-ketones and epoxides { EtOOC COOEt E[OOC
COOEt ) Lipase PN Lipase OF NHt 0 ( saponification HOOC COOEt p N

Wﬁﬁgﬁg’%&ﬁ O ,N COON O HzN B.f periooate cleavage %&Jﬂ?zoos&%m

H NON OO OHNOOHN® epoxioation B-R
S -R' The resolution of racemic
trans-methylene-cyclopentane-1,2- dicarb39<ylic acid diethyl ester via

mang aﬂﬁm@s&y&gtyo m&xﬂaasgmltmgtxwm]H%ggfe@sé (PR ot as

hycom ces niters afford the enantiomeri

retfifeis® 8RR e ROV Ps dlectiver higrd %laﬁamﬁ%afmmw of

lipsiseh@irdrpen € gomlidancugdsar deliverdih ive ehanitdmaeriealyaiently
S,spappaethyl ester. The used hydrolases were selected from a set of
selective ones (Ilke e.g. lipase G from Penicilium cantenberti,

Periodate cleavage of the olefine (step i) followed by reduction of the ketone {step
ii} can be performed as described in the synthetic procedures 1a) and 1b). The
hydroxyester epimers are separable by chromatography on silica.

Fluorination of the alcohol (step iii) with inversion of the configuration can be
carried out with diethylamino sulphur trifluoride or preferably with bis-(2-
methoxyethyl)-aminosulphur trifluoride in CH:Cl, at -80 to 20°C.

Saponification of the ester (step iv) can be carried out as described in the synthetic

procedure 1a}

Amide formation by reaction of the acid with R -B-NH, (step v) can be
accomplished as described in the synthetic procedure 1a) preferably by using

isobutylcarbamoyl chioride as the activating agent.

Fluorination of the ketone (step vi), saponification (step vii) and subsequent amide

formation with R® -B-NH; (step viii) can be accomplished as described for step iii) -

vh

Alternatively, the hydroxyester can be converted to the amide with R°~B-NH, (step
ix} with AlMe; according to the method of M. Weinreb et al, (Tetrahedron Lett.,
48, 4171, 1977). The relative and absolute configuration of the amide shown in the

scheme was determined by an X-ray analysis of the amide complexed with factor Xa.

The alcohol group can be converted to the methylether (step x) using MeCl, MeBr

or preferably Mel in a solvent like THF or MeCN, preferably a mixture of both aﬁd
an additive such as AgO at 0-40°C preferﬁblf at 20°C. Amide formation (xi) can be
accomplished according to step ix) using AlMe;. Both epimers of the ethers are

available as pure isomers.

d)  Modifications of D
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10 lipase N from Rhizopus niveus or lipase PN from Phycomyces niters)
and active ones (like e.g. lipase OF from Candida rugosa, lipase RMM
from Rhizomucor miehei, esterase PLE from pig liver or protease
vEobalszieAsFfrom Bacillus licheniformis) discovered in a libragyaitefskd 8:39
commercially available enzymes. Interestingly, the esterase from pig liver,
which was used in a resolution of racemig trans-4-oxo 15
cyclopentane-1,2-dicarboxylic acid diethyl ester published by A.

Rosenquist et al. ta Chem. Scan., 46,°1127, 1992), turned out to be
not enr%losﬁim‘élveﬁtheﬁnsolu' of faeﬁ@ecr — o §__<
trans-rethylene entane- carboxylic acid diethyl ester.
208%481 R00 05/01b43 =29 Both enzymatic hydrolysis steps

were performed as emUt§ion of the suﬁ”é‘trates in.an aqueous buffer
system. During the reaction the selected e was talnedﬁj
controlled addition of a base. The selectiv ty of aE@c

influenced by the addition of salts or organic solvents or by lowering the
reaGHin tmRREAISAES SBPNR IBANARIRNBIAYe c@ﬁ%m%JQ%HXQ s up
of the 8&%%% r&?Iwas achieved % conventional extra%gve procedures W|th
diffét UBER RS rs i pitie %el PGS ERe mono
aci@j)h%ﬁeiﬁt@mﬁﬁ g drlsovisaivsingae ohamb dNeawibootphslide schbedt

in tb@tgmthgggemgg@@@@a) 10 b) Modifications of the epoxide and
olefine Mao OH O '~xJ D N-d O sing opening epoxuletion (

CYHaP{eRAN R ¢} k5 zal b*e%NocQé?d QL 5NEAQ HN-Q:ENDREQ, HIN
er&% enin ?féig/ie oxide. caFP effecg’ed as des rlbe%ln the synthetlc
esen c)) e escribed 1 t 51560 %%C?fﬁﬂ fg&%

proc ure eplmers are r.15
Cyclopropanation of the oleflne can be carried out according to the
méthodgaiiniiees B Simmons and R. D. Smith (J. Am. Chem. Soc.
80, 5323, 1958) mvolvmg diethylzinc, CH212 and trifluoroacetic acid in a
solvent such as toluene or CH2CI2 or a mixture thereof.

Fal o hivie, o
L HNB-Re § SEDZMB E S\ 2 ‘9 ; : O;}é’
N g
S HN!P

The second amide group can be introduced by reaction of the ester with R® -B-NH>

- in the presence of AlMe; as described in the synthetic procedure 2c). Preparation of
the anilines R-B-NH, are described in C. F. Bigge et al. (patent application WO
2003045912); R. A. Galemmo et al. (patent application W09857937); M. L. Quan
et al. (patent application WO 2003047517); L. Zeid et al. {Journal de la Societe
Algerienne de Chimie 4(2), 171, 1994.

Etin the schemes under procedure 1. a} to e) can be replaced with another C; ¢
alkyl group, preferably C; .4 alkyl group. B, R and D in the schemes under
procedure 2.2} to €) are as defined before. D is preferably 4-chlorophenyl. -B- R® is
preferably 2-fluoro-4-(2-oxo-2H-pyridin-1-yl} phenyl.



¢) Modifications of the intermediate keto- and hydroxyl-esters O OH iii)
fluorination i) periotlate ii) reduction iv) saponification H cleavage H N
-000EI N 'COOELt N 000Et v) HN-B-R=N-0 00 0 O O HN B-Rc vi)
lugrination_vi) saponification ix) H2N-8-R"™ x) methylefion vjj -B-R-
"ﬁ’%@% F OH - OMa H_j H D HBO DH-- CO DN \\ /-O %@%%i%
B-R B-Rc WO 2006/048152 PCTIEP2005/011430 -30 In a different
strategy, modifications of the keto- and hy&droxyl-group can be effected
prigr to the introduyctign of-B- R} ce e. e mte,rmedlate eplme s of .
theghydr%?yees iesroLfo i Bmep%rbelr(rifg‘r“‘ §ef){?c’{lep%e RS c{
conveniently separated 5 Periodate cleavage of the olefin (step i)
followed by reduction of the ketone (step ii). can be performed-as §°°R'
described in the synthetic procedures la) and 1b). The hydroxyester '
epimers are separable by/chtomategraphy on,ﬂt&Fluonﬁalwn of
alcohol (step ||&§/E>mver§ion of the conflguratldh can be carrleooou NVt
ur

diethylamino s triflucfide or preferably witlfbis-(2 10 Ea
- meth -amlnosulphur trifluoride in CH2C12 at -80 to 20C.

Saponlfleatlon ofﬁ%ﬂester (step iv) can be carried out as described in: t%oe

synthetlc procedure4a) Al:gl_de formation by reaetion of the ac:|d with &

-B-NH2 (step v) can be)% CooH o A T OANkO
é-R“ BR° BRS
2b 3b Ah

CODR

ok
daoray ———— DNMNHB«R \

B g
I A i A
i
4aordb ——= @ N o © ’ﬁ o]
&

i
D

72 Th

B, R and D are as defined before.
Preferably D is 4-chlorophenyl. Preferably —B- R® is 2-fluoro-4-{2-ox0-2H-pyridin-
1-yl}-phenyl.

In a suitable solvent such as e.g. acetonitrile, maleic anhydride 1 is treated with D-
NH,; or R° -B-NH, to give amido carboxamide-carboxylic acids 2a or 2b,
respectively (steps a/b). They can be converted to the cyclic imides 3a/b,

- respectively, e.g. by treatement with an acid (e.g. HCI) a Lewis Acid (e.g ZnCl,) or
an anhydride (e.g. acetic anhydride} in analogy to e.g. Pal et al., Synthesis, 10, 2003,
1549; Yoshitake et al., J. Chem. Soc. Perkin 11, 2002, 1611; Dubovchich et al., Bioorg.
Med. Chem. Lett., 12, 2002, 1529; Shin et al., Tet. Lett., 42, 7, 2001, 1325 (steps c/d).
Cyclopropanation of 3a/b to racemic 4a/b, respectively (R' = G, alkyl), is usually .
carried out by treatment with an a-diazo acetic acid alkyl ester (preferably e-diazo
acetic acid ethyl ester) in a solvent such as e.g. toluene or xylene at 80-160 °C,

though conditions analogous to those described e.g. by Kozhushkov et al., Synthesis,
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accomplished as described in the synthetic procedure la) preferably by
using 15 isobutylcarbamoyl chloride as the activating agent. Fluorination
of the ketone (step vi), saponification (step vii) and subsequent amide
worznetissiaath R™ -B-NH2 (step viii) can be accomplished as¢igserioediiase
step iii) - v). Alternatively, the hydroxyester can be converted to the amide
with R* -B-NH2 (step 20 ix) with AIMe3_agcording to the method of M.
Weinreb et al. (Tetrahedron Lett., 48, 4171, 1977): The relative and
alSoR)escofighratio nioHberamie Xhoda.inst e osSheme wak, J. Org.

d%ﬁ@ff&”}ﬁdﬁwa@%s@ﬁgaﬂﬁbﬁ%%fdtﬂ% ige q}:ﬁ@{lﬁl@%@ teg@%%%éc?(a
(of0) can pe, cqQ X) Uusl
MR 5 BRSPS %Ea%i%%e%ﬁ@#r@swé&ﬁ? SYEfarEmiy
- mivgtemedotantyitivee i 8pagfta ddihallstichinergd et 040G e hideohlshyt sich
ZQ@Dﬁ{P'dﬂl@é’i@ a&mﬂm?m&ﬂ%ﬁ@@gwmxﬁs@&r&m@w Poron g

ar availaple as |somers d)

I\{_Iles 0%1 ers of the ether
ca jons §f oeé%?fo%@f’é&% / PYBY ﬁ4 6
C@B‘FPE@@@E% Y IRRIICOHEID i m@qu/xmelhokmrembw@aweﬁ

ofithéasttl Suithe RpBaNitdrgdds be aeeambished as described in the

synthetic procedures 1a), the preferred method involves

mrfa%ﬁmg %&aaﬂz@ng 2enh LTS zmam EQJEQ,L&?E
base b)H(‘z referg g Sgh%g The second |de n be
mf’r%g 3) eaction of the 8 Stdr” Wﬂﬁfﬁlﬂfsﬁ?@a&%se ’éS
aém‘ée@m%ath@tséﬁmmpécmm@é%@ewﬁgmmsmil@m F\/
N (didyMHebc) kAR dRINED &2 BOET (N-3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride).

Treatment of racemic 5 with an excess of an élkyﬁithjum or alkylmagnesiumhalide
leads to derivatives with R= C(C.s alkyl);OH. Reduction of racemic 5 (e.g. with
NaBH, in MeOH)} leads to the derivative with R" = CH,OH that can be oxidized to
the aldehyde (R = CHOj) e.g. by a Swern-oxidation. Treatment of derivatives with

= CH,OH with a sulfonylating agent such as e.g. mesylchloride, tosylchloride,
triflic anhydride leads to intermediates with e.g. RY = CH,0Ms, CH,OTs, CHLOTE
that can be reacted with a nucleophile ,Nu or NuH* such as e.g. an amine or a |
heterocycle {e.g. imidazole) to give derivatives with RY = CH;-Nu. Derivatives
obtained by this method for which R" = CH,-NHC,¢ alkyl' are readily converted to -
derivatives with R" = CH;-NC,.¢ alkyl (SO,C, s alkyl®), RY = CH,-NCy6
alkyl (COC,.¢ alkyl®), with RY = CH,-NC, ¢ alkyl' (COOalkyl?) by treatment with a
reagent C1-30, Cy.galkyt’, CICO C,.4 alkyl’, CICOOC,  alkyl’, respectively, -
preferably in the presence of a base such as e.g. triethylamine.

Derivatives with R" = CHO, COOH, CONHR™ (wherein R™ = H or C, ¢ alkyl)
may readily be transformed (in one or more steps) into derivatives with R" =
heterocycle using methodologies analogous to those described or mentioned e.g. in
~Advances in Heterocyclic chemistry, Monograph series by A. Katritzky (Editor)

- and Comprehensive Heterocyclic Chemistry If, a review of Literature 1982-1995,
Monograph Series by A. Katritzky (editor); for more specific examples {e.g.
oxazolidines) see e.g.; Cwik et al,, Tet. Lett,, 43, 2002, 3985; Vorbrueggen et al.,
Tetrahedron, 49, 1993, 9353.
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The second amide group can be introduced by reaction of the ester with
R'-B-NH2 in the presence of AIMe3 as described in the synthetic
V@Sé&g reféc) Preparation of the anilines.R™-B-NHZ are d KE&%Q@%&&
gge et at. (patent application WO 2003045912); R. A mmo et
al. (patent application W09857937); M. L. Quan 15 et al. (patent
application WO« 2003047517) . Zeid etat? (journal de la Societe

A' {é?&nge xge re acegbag Le ;Lac% sELdR mﬁmm%mﬂoag a%g%e

toe can h another C1.6 alkyl group, prefer

aIIé?PQP@BE‘i B‘W@%ﬁdﬁﬂfiﬁé‘%&&&ﬁé@e%@’bﬁr@&%@? B to e) are as
definedlneddrepidisopréiariablypérihgarsiph eredand-rivtlis @Qipraibealily step
2- f!,_l'll_?é]ﬁ 58 ﬁe%éi%n%g%@’f%‘t& rXDeRPce QYJ CWQ&ZQQ%‘}M {steps k) i 1n

Synthesis of cyclopropane dlcarboxaml

demaaﬂ%@ﬂs%@@a&ﬁﬁfageé@dﬁsuﬁedd%@i% RO PPt §]31‘34a
ORXRIDIEBORS, H(V PbCOODE carEd Nuf By @ftBR RGP 3Swbs g -1

C%@é'i@dé&iﬁ@%@r@&i D @ﬁah&tiomeﬁcaﬁy pure 4a/b, 5 or 7a/b as well.

of cyclopropane dicarboxamide derivatives via succinic anhydrides

e
L
“3

DNH

R® to R® in the scheme are hydrogen, C,¢ alkyl or Cs.7 cycloalkyl. B, R"and D are as
defined before.

Preferably D is 4-chlorophenyl. Preferably -B- R® is 2-fluoro-4-(2-ox0-2H-pyridin-
1-yl)-phenyl.

Diacids 1{Commercially Available or Known from the Literature) which can exist
as mixture of the racemic cis isomer and the racemic trans isomer are converted to
the racemic cis anhydrides 2 by treatment with neat acetic anhydride at reflux
temperature or with trifluoroacetic anhydride at 0 ® (scheme 1, step a}. The trans
diacids cannot react to the corresponding anhydrides. The racemic cis anhydrides 2
are separated off by destillation. Alternatively, the reaction mixture is concentrated
and the crude product is used for the next step without further purification.

Racemic anhydrides 2 are reacted with 2nilines D-NH; in an inert solvent such as

THF to give racemic cyclopropane monocarboxamides 3 (step b). The products



DNNHB.RC RUROOKkI6 or4aor4bOOO 01 IIB-RC 7a7bB, R
and D are as defined before. Preferably D is 4-chlorophenyl. Preferably
-B- R is 2-fluoro-4-(2-oxo-2H-pyridin- 5 1-yl)-phenyl. In a suitable solvent
vebicbuas4gisp acetonitrile, maleic anhydride 1 is treated with griiNidzbeydr1430
-B-NH2 to give amido carboxamide-carboxylic acids 2a or 2b,
respectively (steps a/b). They can be co‘nélg_rted to the cyclic imides 3a/b,
respectively, e.g. by treatement with an acid (e.g. HCI) a Lewis Acid (e.g
Zn@ﬂﬁ)@ﬂ@mﬂﬁdhyﬁﬁd&(ﬂ@a&@ﬁi@@%dﬂf@}ﬁb@pﬁ%ﬁ@ Pal et
EARRaRlS i aedadRad SO o @Jud%gasmpx%geggefk' e

2(3&% 1611; Dubovchich et al |oo§;q£ d. Chem. Lett
g anplgoRlguch 35 ot nd 91(% ErBY EiBgRbHithAombf
SathltoidacetfiC dadbslrespedtivgl\iRie Gis BIkY) K& (n)slﬂaﬂy; Gakdet-Qut-hy

5 tre@\;mqmw@&@e@ %ﬁm&&&qﬁm Bae-AlkLEe IRk ARy 8 %%dlmth
acid et %ed’HSte oIvent such as e(% toluene or xylene at

1 2R WOHARTOHE 2 SRR TG MR BEPdusribiiitbag. spr 4 at
KGEV@W@VIQ@I&WISW@S@QWDOZ@@&@%ZBCTIEP2005/011430 -33

2083 'gﬁg{&gg{@{%ﬂes kleterocycles 20, 1983, 1919, or Saegusa et al.,
J. Org. em. 38, 1973, 2319 may also be used (steps e/f) The racemic

cy@oprgp&gg&gfyfq;a ‘%@é@ﬁ!@d@%& lest Wit RE BN aﬂ‘su aﬁ'Il)]/ This

respectively, tg giveé racemic opene erlvatlv step g
10 s R4IAREPBIRAHOR suitable solvent such 5 as DMF, whereas usually
Rc-BNH2/DNH2 is previously deprotonated with a strong base such as
e.g. NaH.The ester moiety can be derivatifg-ogo various functignal _
groups (ldading to racengic 6iistep i) usinggmethods generalllggown to
] 0 ]
. i 0")\0/ 0”\0/‘*0

those skille .
1 | ; A Kl 3 4
R" RE

o Ri= alkylcarbonyl
S
R

e q g r ¥
& —= R~ /N — RN e R /N 3
RO .7 . _NHD  RSSHN_ . NHD  REBHN_ TS opw
T R R
0 o e} 0 o)

g,

m Fo

0 15 11 RE=H
s Rein [
7 R¥= e 13 RY = Me
r* Y &'
f ? 5 f £ |
] —— e
4 ™ R - ) NHB-R* R . ) R R! - . " 3
rPo . . D-HN._ .~ ., NHE-R DHNL_ . ._.OR
R T 7
0 o o] 0 o o]
E Rb=H "=
hE 16 12 R¥=H
8 R%= Me 94 RY¥ = Me
_ R .
i ]
§ e 6
) R'\A p R
48— .‘ e N s
5 -t 0T 0 18 ~t 07N 0
!
,'3 8R"

9 10

B, R® and D are as defined before.
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in the art. Some typical examples are given below: Hydrolysis of racemic
5(e.g. with aq. LIOH) leads to the corresponding carboxylic 10 acid (R" =
COOH) which can be converted into amides (e.g. R" = CONMe2) by

treatment with a suited amine and a condensating reagent ,
Wéé‘@%}?(ﬁ%ys/zcjIohexylcarbodiimide) or EDCI (N-3-dimethylam§1‘%¥ﬁ%§§/§{%@ 3%
ethylcarbodiimide hydrochloride). Treatment of racemic 5 with an excess
of an alkyllithium or alkylmagnesiumhalid& 15 leads to derivatives with

R"= 1.6, alky)20H. Reduction of racemic G- Wi H4 OH)
P er S Sk Nt e E AT e ol et
aldefde(RG-oila s ysuipbhowerntestehinir oTyautinbit ofderivd tivese
wimﬁﬁ'ﬁaﬁdﬁ— Q%hm@aai:lﬁdlf@d?ﬂmd' AYBNGLSECH a.g.eoggzmﬂﬁylchloride,
to oride, triflic an ride leads,tq intermediates with e.q. R" =
S bR R T Mt pleeneafa
"NErEsrsNHe egch-ab elyldisenrapdaniae hewraby latnginfa deoielinss
givetH @rivalioes yalky R deaCitizidiuio REEVEtives beo biairdd b ihismethodith
fo iG '= 2 ily.co (0] ivati
Y e S SRR G Sk
AlRIPEORT NS A TP P R D PP RICPBHIRY s e uRy &) dssr st et
with & 2edcGgent2OMSO2 B @YRNC 80T E. 6 WRYIZ ICIL OQCles.

alky, aspectivelyr prefrialbsin .tbzsangawp 10t :p2EREYUSRS €18ds 1o
trl%glylamme. Derivatives R" = COQ NHR.., (wherein R" =

H B LB IR Ray RS %’beé“ﬁ%ﬁ %ﬁﬁ’fé’f @ ﬁ%’ ﬁ%%’i%&?éag{gﬁ%) into
dehvivitizs MiteiR) —Aleterocyridoaging MefoddlobieOeraleghus to those
(|3/| Qﬁ@@'ﬂﬂq}h augenionad &%ﬂ&f&éﬁ%@ﬁﬁa indd ﬁ&m%ec liceChemistRent
RS S ) S on I
- Séflerbyatakanhzga(arinoiyitor phirersisemio-erdmprsieesulfonyloxy-
Oxaz@lflinaa} e Torkoil-alaahyld Btahetifict Ao I 38 B Y QR UEggEN
S L T .
43Py BER st A g tRE HboR RO MRt el prabiplie ¢ dieppment
leadihgrieraitanyegéalbhgiiartp. fageRreagent, pyridinium dichromate,
pyridinium chlorochromate and subsequent treatrment with a dehydrating agent
such as e.g. thjo:iyichioride or oxalylchloride (step d}. Treatment of the anhydride
4 with either H,N-B-R® or H;N-D in the presence of a base such as e.g. pyridine
leads to the amido carboxylic acids 5 ( step €) and 6 (step f}, respectively, or
mixtures of the two (attack of the amine usually occuring preferentially at the
sterically less hindered carbonyl group). Both 5 and 6 can be converted to the
methyl esters 7 and 8 by treatment with thionylchloride in MeOH or with
iodomethane in presence of potassium carbonate (steps g and h) or to the imides 9
and 10 (steps i and j} , respectively, by treatment with a dehydrating agent such as
e.g. thionyichloride. Amido carboxylic acids 11 and 12 can be obtained by openirig
of the lactone 3 with either HyN-B-R® or H,N-D (previously treated with a strong
base such as e.g. lithinm bis(trimethylsilyl}Jamide) and subsequent oxidation of the
- resulting alcohol using a oxidative agent such as e.g. Jones reagent (steps k and 1),
In analogy to steps g or h they can be converted to the corresponding methylesters
13 or 14 (steps m and n) or to the imides 9 or 10 (steps o0 and p).
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BNH2/DNH2-promoted imide opening using the same methods described
for step i. The imide opening o7a/b to racemic 6 is carried out thereafter
(steps k/l) in 5 analogy to steps g/h. If desired or required separation of

Wha%eHstBmers of the racemic 4a/b, 5, 6, or 7a/b can be STFEH20RI5Y430

suitable chiral HPLC. Steps g - | may, if desired, be carried out on
enantiomerically pure 4a/b, 5 or 7a/b as-well. 4. Synthesis of yclopropane
dicarboxamide derivatives via succuuc anhydrides R3 R4 R9 R° R3 R R5

REYRG AR 33 'HESHIPNIDDR Y 0'di oM 00relivey heRaireR4
R''"RtRalRe;)ttoB IMNHEBR&}EBNH@‘:Q Qﬁe&lyést&x@ ROOIRGINENGed to

SCQ‘EéHﬁd%rf‘s'ﬂéftg O98Rd Slésalkycl&fscxé 7a&¥ be bﬁia b areas
B 51

defined before. Preferably D is 4-chioro heny erabl
2- ﬁéa%daﬂ’(y%y@z%ﬁp@rwwauw;Jpﬁaﬁwquaféaassthamew@tawe g
Alihiabiebo tinasinbiyithild (twepinyedivdnicheaarbpxisttibh aﬁma@um&,

th@gﬁcﬁr(};&%a'éﬂmﬁﬁ e A Conﬁﬁ‘iﬁ e

emic, cis, anhydrides 2 by treatment with heat acetlc
o BT ORI SAEE AR eIt oD G AR RBC £k B FFhe
trahexmagrdgleammttm&@nwthermgmﬁ@ndﬁi@tarllﬁgdﬂdes The racemic
cis anhydrides 2 are separated off by destillation. Alternatively, the

"eREIARRIS 5 BAGRIAIEA A0 %%,a iShet s profgl s used for the

next%%eﬂ? without further I‘If cation ceml ¢an ydrl s 2 are reacted

witf? SRS NS i SRS P sTHIE9 Bive QD o

cy%!@ﬁdﬁ%%‘ﬁﬁdﬁ@eag&@%rdé&ﬂ (et HER IpristisatsNaBH,.
Derivatives with R' = COOH can be converted into amides (e.g. R' = CONMey) by
treatment with a suited amine and a condensating reagent such as e.g. DCC
(dicyclohexylcarbodiimide) or EDCI (N-3-dimethylaminopropyl)-N’-
ethylcarbodiimide hydrochloride). Treatment of derivatives with R' = CH,OH with
a sulfonylating agent such as e.g. mesylchloride, tosylchloride, triflic anhydride
leads to intermediates with e.g. R = CH,OMs, CH,OTs, CH,OTf that can be
reacted with a nucleophile ,Nu or NuH* such as e.g. an amine, a heterocycle, ora
source of a cyanide or a fluoride anion, or 2 heterocycle, to give derivatives with

= CH;-Nu. R or R" = CH,OH can be oxidized to R or R' = CHO e.g. by a

Swern-oxidation and derivatized to Rl or RY = Ci alkyl by Wittig-type reaction and
subsequent hydrogenation of the double bond.

For derivatives with R" = suitably protected hydroxymethyl, deprotection may be
carried out to R = CH},OH using standard procedures commonly known te those
in the art (e.g. desiiylation with TBAF, or de-paramethoxybenzylation‘with DDQ)
and e. g. oxidized to R = COOH or formyl. R = CH,OH, COOH or formyl can

be further derivatized using the same methodologies described above for R =
CH,0H or COOH. |

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 ge used for the treatment
and/or prevention of thrombotic disorders, such as, amongst others, arterial and
venous thrombosts, deep vein thrombosis, peripheral arterial occlusive disease

{(PAOD), unstable angina pectoris, myocardial infarction, coronary artery disease,



WO 2006/048152 PCT/EP2005/011430 -35 resulting from attack at the
less hindered carbon are formed predominantly. Esterification of
monocarboxamides 3 (step c) is usually accomplished by dissolving them

' ?[Q ad | such as McOH and EtOH followed by treatmepazgngamﬂm
“@1 orldegé;l?% C in analogy to J. Ind. Chem. Soc. 1992, 69(10), 683-4.

Racemic esters 5 4 are then reacted with anilines R™ -B-NH2 (step d).
Anilines are preactivated with AlMe3 ind%olvent such as toluene or

. diﬂ%ﬁﬁ&% eml?éliEES,aéﬁgléé’i(‘&?eﬂrgﬁﬂg‘}rBBsﬁbeX@é‘%9 Jemnraratre, (usually

90C) to give racemic 1,2- cyclopropandicarboxamides 5. 5. Synthesis of

cyBIBHOPRINE AR HERaTe HehVAoaY QR PL A6 IRESTAE igtrntion can
cydlayiropadatitie RedRomer® oD jfutRvdsel Has@raaBodiReR Wth i omBolytio

3 M3 R efefE alkylparbony B5H &F&Eﬁ% &é&ﬁfu AR
R--BHN R NH-D R-BHN-RII* CORS"3000Q00 9f5R"=H 951t R11-H

m W@g ?{ 1he corgRATy T wheml arteries and in the maintenance of

vascular access patency in iong 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 antiturnour agents.

Prevention and/or treatment of thrombotic disorders, particularly arterial or deep

vein thrombosis, is the preferred indication.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable excipient.

The invention likewise embraces compounds as described above for useas
therapeutically active substances, especially as therapeutically active substances for
the treatment and/or prophylaxis of diseases which are associated with the
coagulation factor Xa, particularly as therapeutically active substances for the
treatment and/or prophylaxis 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

In another preferred embodiment, the invention relates to a method 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, which method comprises

administering a compound as defined above to a human being or animal.
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afaR-~L1R'iftR"-~L~in1 R O NHB-R" DHN NHB-R" 0.HN | i~ OR
1111f~00 0000 hF6Rig=H 16 12 R'nH 8 Ra=Me 14 RaMe n R"
R5~0RB9P92 98-wUO;~N/"O96 -O"N/*-O ND9R" 990 B, R’
vanzh®/aga s defined before. WO 2006/048152 PCTIEP200%/0k2#88 01 860
An Allylester derivative 1, wherein Rl = COCi.6 alkyl, COOCIi.6 alkyl or
COOQallyl and R" = H, C1.6 alkyl or a suitghly O-protected hydroxymethyl,
is converted to the diazo derivative 2 using a diazo transfer reagent such

as begntestilar it coipheriphespiionytgridedsras defined above for the

4@@@; @@Qﬁﬂéﬁﬁ%ﬂlﬁ%}éh@%}@ﬁ&&ﬁ'@%Mﬁ%@%}%@ée@&%&%‘&% -
&Lgﬂyldﬁocg) leamln gr}ﬁé[? tionally, for derivatives with R1 =

R R Pk R el 0 SLEYP PRt with

e.gaﬁm&@@wpﬁm@m@emm&bﬁm@@mMeecglsmhmgxhosim|d:depr a

achiraiheatalyst, grripae2. @téf%&ﬁ@dﬂ%&@%@ﬁs%hﬁnﬁ%@&@mm

a ein,.2004, 4

RIS E o el S R s R e R

ChH ﬁhfﬂéaoaggéafﬁ?%% sHEzgsleratie ?ﬁé@ﬁﬁ@@iﬂ@ﬁ&fﬁmﬁﬁeﬁw wlth

enhichebo{uictther8pporeejtbioyiliaddcionanour.

The invention also relates to the use of compounds as described above forthe
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
thrombosis, venous thrombosis, deep vein thrombaosts, 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. Such medicaments comprise a compound as described

above.

The inhibition of the coagulation factor Xa by the compounds of the present
invention can be demonstrated with the aid of a chromogenic peptide substrate

assay as described hereinafter.

Factor Xa activity was measured spectrophotometrically in microtiter plates in a
final volume of 150 ul using the following conditions: Inhibition of human factor
Xa (Enzyme Research Laboratories) was tested at an enzyme concentration of 3 nM
using the chromogenic substrate $-2222 (Chromogenix AB, MéIndal, Sweden) at
200 nM. The reaction kinetics of the enzyme and the substrate were linear with
both time and the enzyme concentration. The inhibitors were dissoived in DMSO
and tested at various concentrations up to 100 pM. The inhibitors were diluted
using HNPT buffer consisting of HEPES 100mM, NaCl 140mM, PEG 6000 0.1%
and Tween 80 0.02%, pH 7.8. The cleavage of $-2222 by human factor Xa was
followed at 405 nm for 5 minutes at room temperature. The velocity of the reaction
was determined by the autoreader from the slope of the linear regression fitto 7

time points (1 minute). The initial velocity for each inhibitor concentration was
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derivative 3 (step c). Alternatively, for R' = COCi_6 alkyl, COO C1-6 alkyl,
COOallyl, Allylester 1 can be directly transformed into lactone 3, e.g. by
treatment with 12 in presence of K2.C03 as described e.g. by Toeke et aL

\%b 56%1? ron 1993, 15 49, p5133-46, or by treatment Wltf}g%ﬁgsmms
romo, 10do-, methanesulfonyloxy- or

: tr|IIuormethanesquononxy methyloxirane after deprotonation of 1 with a

strong base such as e.g. NaH as describdf e.g. by Burgess et al. in J.

Org. Chem. 9 2 he lactone.3 be canve ted to the
an%;%frlﬁ‘én ?Peéaf'?ﬁ %ﬁ%v?l&aétn SXHIARG tgéneﬁf gluc (}e grt’YloH%%ar
redGETESIOP i RADdRRr o aRsr oY é&yﬁmﬁm emerachiomritcalndated
suligestdarpt i Ehisng sh P b & @UHQ‘E@UYIQZQQEMOW HSR:l@tionship between

ngnvichiBrins b alyIRNQHd R =SR-S SRR ANININIE. 4,

Wlt Din t e presence ase sucn as e.g

pyr?arﬁ@*qgﬁu@%%éce&)rﬁ BCHBERS fieasénds Bqeheap E?ﬁﬁ&@’(s]t%”ﬂn
resHISOHYVHIg, | dasedintuties] Gftedtiie (atiackyokihelaminm edbpatbadeqrng

pfeﬁeg@’@i‘@ﬂ)ﬁ(aﬂhﬁ@%SE%P'Q?J%R%%J@'H&L@%Q@EQQM egrauR). oth 5 and

6 can econv ed to ters 7 and 8 by treatment with.
A RDHUHIBTL T RO R IR JOURet ST T B RO 1

cartyonake:(Stepsrpandriydl i, tairidésBindmERJaStepsGidnd iy action of
re%@@&w@rbyegﬁasrpeﬁ&mmtaﬁbygﬂe@ neLegent wsaﬁ@y &ndl-

thignylchlarid do carboxylicacids 11 and 12 can b
opeRE B e e e G SR R

 treéed WAsi 58@&6@%%2@%@8& a@@f@nﬁtmﬁﬁ-ﬁmé@ﬂﬂwéﬁﬁ/l@hy|mhw of

andisilbsagtenbopigasionnaiihendesodtipgaleghpiolsingm. osidatiae swen],
suclti_1 £ e4: g%‘ff reea en%(tst%% l%?nd 1). In analogy to steps g or h

they Carfioe convar Fie corre%pondlng methylesters 13 or 14 (steps
m and n) or to the imides 9 or 10 (steps.o and p). WO 2006/048152

| PCTIERSBHBRA THaley morrits el ares @RciRersve Hho b artepized

H2M-0¢ Ipspbotivbly (e a0tNatid:ingitiesA e tathisamidedpstbasq
angq) mai QiR RIS Rash i aeariad ip Hisrmide. 4 0:{5leRs 5 Apd

t). Bisamide 15 may alternafively obta| ed by reaction. of i
- HREE pre\éfg‘;s%/“gpré ggate(l With 2%tk nsﬁéggtﬁﬁéf{\%%“é%&’%ﬁﬁmﬁ

bistarRAEI Ry IR0 sebpms) o hIS8 mibleNEc- by ieaesianastdrindke 10 with

' HZMSQ&BE?IH@?&I&@CWA&B&%Q%@@% SHER A8 &G WM ilution of the

bls(trlmethyg lamide
substance-dilation series was then mixed with the plasma provided. This

plasma/inhibitor mixture was incubated at 37°C for 2 minutes. Thereafter, there
were pipetted to the semi-automatic device (ACL, Automated Coagulation
Laboratory (Instrument Laboratory)) 50 pl of plasma/ inhibitor mixture in the
measurement container. The clotting reaction was initiated by the addition of
0.1 mlof Dade® Innovin® (recombinant human tissue factor combined with
calcium buffer and synthetic phospholipids, Dade Behring, Inc., Cat. B4212-50).
The time up to the fibrin cross-linking was determined photooptically from the
ACL. The inhibitor concentration, which brought about 2 doubling of the PT
clotting time, was determined by fitting the data to an exponential regression
(XLfit).

The compounds of the present invention can furthermore be characterised by the
Activated Partial Thromboplastin time (aPTT). This coagulation test can e.g. be run
on the ACL 300 Coagulation System (Instrumentation Laboratory) automatic
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(step v). These reactions are usually carried out in an inert solvent such
as THE, dioxane or toluene at temperatures ranging from RT to 150 C. If
desired R' may be derivatized to other functional groups. Typical 10
witasioasiations are e.g.: Hydrolysis of R' = COOC_6 Alky! t@RErés§s0
with e.g. LiOH, reduction of R' = COOCi.6 Alkyl to R1= CH20H with e.g.
NaBH4. Derivatives with R'= COOH carn,be converted into amides (e.g.
R'= CONMe2) by treatment with a suited amine and a condensating
reag@yresBie asbetgn@QE: (dipyeibhexyivarddihricte)io TREC and

(Nﬁ%ldmatmésmpQ@&ﬁpuk)si}kd]&lﬁ{mmf&QQHEHéds%zbéfrﬁfﬁh'Pe';léje)
Treatment ofr%ég‘%%ﬁ? |t R~ = CH20H with a sulfonylating agent
id

su%% S ‘?&sy’féh?&ﬁ&%‘e?rﬁ?ﬁféﬁ?%%&é“@%%
inteirpspbsttss wdﬁ)@ig ‘Weelagit ROV IR0 TS SO D aRBERIng,

Leﬁfied:wmaz BUCEODkea ke, @ U] aiﬂﬁ%)@%ﬁ:gnﬁ% IR (I;?b%amed |

[ source uori ni rane erocyc e,
S AR i

ﬂfetfsi ePEoERf Walesmwm@ramwn@dénhm 42

R oontatmmgmscﬁvalkwﬁiyiwmgdbopet rcHarhaed m&ubﬁﬁm@m@ Actin® FS

hygragenatien of the.double hond, For derlvatL\ges with R" = syitably,
protected hi égxymet VI, deprotection m h{e Carmidd BHr R CHISH
B¢

uéﬁwa’ﬁféﬁa SR e SRR BRIPIERE WRF D TFRssdnkmg Masaletarreingd
desittisivallitfc 3B AR, At ld €Tpakahieitho xphenzydatankith DROQhosshe: 9.

0Xidizaeh QA2 CRQH AR MY WE & e n be
further dg(r?i) atized u&@%éq same meth%c%%?gs g%escn%{eé? g{gg%/g%or RI

@32 %638?? cribed above, the compounds of formula (1)
lve compqunds, and 30 inhibit the coagulation factor Xa. These
TR KRS S o SN AFRGERES B TERRSleAe R Bre et ssnoust

mmmmm/mmwa@mm as;ﬁbcﬁ!ﬂiymaﬂﬁ blo@m@qqgulan@rpﬂamstbﬁr@m*y
inhibitt tbon of bi and e%used for the treatment_and/or

pr%relg |on ogf? Rrombofic |so’rf(:j%’em Ctl%l ‘ﬁrﬂéﬁaép dtherS cAtdriay s

vendesbiyembasise deep 0SimtiIoNDsis-aeatipheainarterial aoehysive
disease 35 (PROD), unstable angina pectoris, myocardial infarction,

COrongTi;@Rely dIsease; Y 2Ree! ;48;I.52 PCT/EP2005/011430 -38
factor Xa
47 0.00%
48 0.008
52 0.013

The compounds of formula I and/or their pharmaceutically acceptable salts can be
used as medicaments, e.g. in the form of pharmaceutical preparations for enteral,
parenteral or topical administration. They can be administered, for example,
perorally, e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine
capsules, solutions, emulsions or suspensions, rectally, e.g. in the form of
suppositories, parenterally, e.g. in the form of injection solutions or suspensions or

infusion solutions, or topically, e.g. in the form of ointments, creams or oils. Oral

administration is preferred.
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WRRS g}g Wlth thrombolytic therapy and restenosis, e.g. agEelr[E

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

2?135/«}11430
trans umlnal coronary angioplasty (PTCA) or 5 bypass grafting o

coronary or peripheral arteries and in the maintenance of vascular access
patency in longterm hemodialysis patlern‘%2 F.Xa inhibitors of this

'n’fﬁ“%r&,%uc%%ﬁ%ﬂh?@ﬁ%%%@%%@&@i}a@&ﬁ %vy@@f?e@tmcggg‘%&t

erent mode of action or with"a p ate et a gregatlon inhibitor or

withhigh b RsSeRATG @AY ReiiRetritsre wect
onrdnipeutdealifattiaiad préioe mhmqthstaﬂesuﬂ'daﬁy mﬂpthhllefﬂte aﬂsmli;ely

USRd A aruiumeuE a&%p&&&a&mﬂ%&%ﬂ@ sHsamentobhimberic
dlg%{jers particularl E‘ﬁﬁla rdee vein thrombosis, is the preferred

FOHTEFAB AR e AR A SRR SR
comppsititnsbdmpisivyarricomptuit asddiffifeeidedbesral phdramaceutical
phajmasautically acceptable excipient. 15 The invention likewise
embraces compounds as described above for use as therapeutically

acfjvesebsiances.eapecially.as theranspical @Ct!é’%zsé!b%@“@&?w AAS
treatment and/or rop ylaxis o d| eases which ?}I‘l omated 3}
V&G s

cAGURARA %o EYaifilizy 3%‘%%%’5%&% RS
theearezaeirbor M@rcpmdwhw@m oArrir snatsotids dis sebiists, canted adblets,

th&%g@@%ﬁd yl@fa%&agetmmﬂa@%ngﬁe RavE} HhEQmNORIS s g&b‘@ﬂi@'
arterlal occlusive-disease, un ecto is, m rdl Infarction,
cor rsf‘élref grr?gry qieedse vﬁ?rﬁ%%ar%’ ‘em e?)’llfs%aréf{ro kg%olc%o gtlrlg\n%r

fitnlEel Adenerding anche BRtEFORBr oS einaredicatae FeTpETHE g O ciated
Wik Waver holydis: ihbhap: ofssastesfo g indiaysinenn Snilibrrather materials

Drfafre{ﬁ@g;%m}zegm951Jﬁsn'py;?ﬁmgs@&e&mm&h9,949 rH6AS sucrose,

th erapedtic and/or prop yI lactic treatment Of iseases wh ICF'I are

adBEEILIRBRUART the KD RGURRID FRFAETOPKET A REIRETY 10 S AT Alpetiic
andAonpeowhnglaetiohtiegtnhens. ghtteehcticgitdid efls, Sriehl thmenbosis,

ve:ﬁsléeﬁmrM%b%u%@par%emrtmm@s,sanggarmﬁ&akaaﬁml Qegldsive
dlsegse upsta Ie 1% g (itogl é/ocardlal |pfar n, coro a%artt(]erx
dseageembd onar lgd?s lt“ozke e 1o 30 atha %Fﬂ% reparations

|nﬂmhf@rréﬁs,aﬁenagﬁi@ﬁmdémth%ﬁmeaé%m%g@ﬁ%aﬂmirﬂmd
thﬁﬁﬁﬂ@ﬁ%@dbﬁfﬂ’ﬁmﬁﬁq’ﬁﬁtmﬁzc&w Gttt oty et engibsicland
%I@%Sdenvamres

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
improving agents, flavour-improving agents, salts for varying the osmotic pressure,
buffer substances, solubilizers, colorants and masking agents and antioxidants come

into consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient
and the mode of administration, and will, of course, be fitted to the individual
requirements in each particular case. For adult patients a daily dosage of about 1 to
1000 mg, especially about 1 to 300 mg, comes into consideration. Depending on
severity of the disease and the precise pharmacokinetic profile the compound could

be administered with one or several daily dosage units, e.g. in 1 to 3 dosage units.
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administering a compound as defined above to a human being or animal.
WO 2006/048152 PCT/EP2005/011430 -39 The invention also embraces
the use of compounds as defined above for the therapeutic and/or

wiroplwylentiz treatment of diseases which are associated wiblttyep2005/011430
coagulation factor Xa, particularly for the therapeutic and/or prophylactic
treatment of thrombotic disorders, arterig}thrombosis, venous thrombosis,
deep 5 vein thrombosis, peripheral arterial occlusive disease, unstable
ariraipecterstalypepatitbinfersiaticndr aoanirnsternyt diseaseg, preferably
pulmenan: SRPalisimatrokedng to; atrial fibrillation, inflammation,

artenosclerosns acute vessel closure associated with thrombolytic

LG ORI The D A5 s g v

of compou above reparation of m nts
for ‘l‘ﬁ%l%‘éﬁifﬁ& aﬂﬂﬁﬁﬁ%mﬂ%’ﬁdqrﬁﬁﬂﬁ@fﬂfﬁf f‘{ﬂﬁﬁeﬁ‘ses WhICh are |
asscociated with the coagulation factor Xa, particularly for the therapeutic
and/or prophylactic treatment of throniatipléssorders, arterial thrombosis,
venous thrombosis, deep vein thrombosis, peripheral arterial occlusive
diseasplauhstelile angina pectoris, myocardial infarction, coronary artery
disease, 15 pulmonary embolism, stroke due to atrial fibrillation,
inflammation, arteriosclerosis, acute vessel closure associated with
thrombolytlg therapy or restenosis, andjfor tumour. Such medicaments

comprise @sompound as described E . The inhibition of the

coagul or Xa by the compguds gf-the present 20 invention can
or?str’at @th the aid ohr(?megeigﬁeptide substrate. assay
crlbed heréi r. Facto’ Xa activity measured

spectrophotometrlc /in microtiter plates in a f@f\/olume of 150.xl using

the following conditions: Inhibition of human factor~ Xa (Enzyme Research .
Laboratories) was tested at an enzyme concentration of 3 nM 25 using the

S 2222 (Chromogenix.,AB, Maolndal, S
28%9%9%%2 } fon Yiches (%?ﬁg éa'r&eﬁfﬁﬁze%nd' BRaves uBgﬁialt\g Oﬁ?lear
wuﬂh%ﬁﬂrﬁm%H%r@emﬁféw%@mm@ﬂﬁémﬁm&bnmm ) and’
digsiolust IRPMSE:thylehiesiedahvaiiols-apnesnlyatians v aLfgM.
T'}a%éﬂpf)b'tor% W%rﬁg%%%g)-&{z-oxo -2H-pyridin-1-yl)- phenyﬁ] amide} (2)

Step 1: trans-(1SR,25R}-4-Methylene-cyclopentane-1,2-dicarboxylic acid ethyl ester |
(1a)

. A suspension of 20.0 g of trans-(1SR,25R)}-4-methylene-cyclopentane-1,2-
dicarboxylic acid diethyl ester and 36.6 g of potassium carbonate in 200 m! of
MeOH was heated at reflux temperature for 2 h. The mixture was cooled to 22°,
diluted with 200 ml of water, the pH was adjusted to 2 using 80 m! of 25% HCI and
the mixture was evaporated to half of the volume. The aqueous layer was extracted
with AcOEL, the organic layer was washed with water, dried and evaporated to give
16.7 g of a crude mixture of mono and diacid. Optionally this mixture can be
purified on silica using CH,ClL,/MeOH (19:1) to give 8.60 g of the pure title
compound la. MS: 183.3 (M-H). '

Step 2: trans-(1SR,25R)-2-(4-Chloro-phenylcarbamoyl)-4-methylene-cyclopentane
carboxylic acid methyl ester (1b)
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using HNPT buffer consisting of HEPES 100mM, NaCl 140mM, PEG 6000
0.1% 30 and Tween 80 0.02%, pH 7.8. The cleavage of S-2222 by human
factor Xa was followed at 405 nm for 5 minutes at room temperature. The
velocity of the reaction was determined by the autoreader from the slo
WO SRS regression fit to 7 time points (1 minute). The Frﬁ?%%g?gélt@&
for each inhibitor concentration was WO 2006/048152 :
PCT/EP2005/011430 -40 determined bytthe slope of at least 4 time
paints in the linear phase. by a linear regression f":séJ D/mi é’? Apparent
6 T T AT 1B o A RGBSR 10 g B Pridor
[Chreatey] b qurnilyofitivi ] ihi RENHIaSHIE brdrneahethetimabiton sdagaht
(KF%}B@}Qim&mﬂﬁc %Hﬁ&wf )%@%ﬁ&g@&g&}hﬂ&@,&&@h ¢ &M’ﬁ&%&@gﬁ%m yas
inhibition an enz reaction. Biochem co , 22,
SRR T aed B e AR RE TR e e LR e
prefrraeylire 2ndGEE0iNg way KR TIn Tde iR folomis Supstitedlis der whsThe
detarmiRecdundps tited ena diioasdifcthaieshudibealteasidd subsdrateN

' ale'l . 15, tir L Hail JA
B B e ok e

p-AfcHrRRaR €L isstidd TS dhatede et griraAEn ¢ XBmination of
hydrolysis under different reaction conditions. Biochim Biophys Acts.
198epPelyars: (73R SRS (S hlacearbiny ter Rane! |EadietiglsreTtydlopentane
inkikiiomRfh &l olipesterase by physostigmine and prostigmine. J. Biol.

Chm, 1942, 146, 88 85 The K for 912225 amounied ip 8134, 15 The
activity o The ow moleculat’ weig %Ssubstances can, moreover, be _
© chipetteHircwlytienavep siiaee o trivs 2 doandssemegrtedt Drpeeddpstttices

arpsprgipasedasad 0. Mot iandiCHDVIS Changuiherdafte maacdahsd tathe

desized dilution indhe same solventsThereatier, R:2p Ml Qlhuman plasma

(obtained from whole blodd anticoagulated with 1/10 volume of 108 mM

ol
N AR H/ S TEREBEIAHAhS B At e le PSR QiR EStzner In
eagimpasedihliot pdehmtutioidMMie288B<tdride-dilution series was then
mixed with the plasma provided. This plasma/inhibitor mixture was

inGudpaieTh 2t s37ICRASR) miMigyichhesehitentherg 2viira pipditeditor thes-

SemieHIHDAYIS. deydee -Lﬂd%%%@l%%%%%ﬁg&?l»'yﬁ%@ﬁ?ﬂyamide}

(In(sit}rggglent Laboratory)) 50 ]d of plasma/ inhibitor mixtare'in the
cis-( 15R,2RS)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1- f{4-chloro-
phenyl)-amide] 2-{{2-fluoro-4-{2-oxo-2H-pyridin-1-yl)-phenyl]-amide} (2)
To a solution of 6.0 g of 1¢ and 2.6 ml of 4-methylmorpholine in 60 mi of THF was
added at -16°C 3.1 ml of isobutyl chloroformate over 20 min, the suspenéion was
stirred at ~16°C for 20 min and then warmed to 0°C. The mixture was diluted with
4 mi of DMF and after 10 min cooled to -16°C. The mixture was treated with a
suspension of 4.82 g of 1-{4-amino-3-fluoro-phenyl)-1H-pyridin-2-one (prepared
according to C. F. Bigge et al., patent application WO 2003045912) in 40 m! of
DMF and heated at 60°C for 1 h. A further portion of 0.56 mi of isobutyl
chloroformate was added and stirring was continued at 22°C for 16 h. The mixture
was evaporated, the residue partitioned between 1 N HCl and CH,Cl,, the organic
layer was washed with 1 N HCI, 1 N NaOH and brine, dried and evaporated. The
brown residue was chromatographed on silica (700 g) using a gradient of
CH,Cl,/MeOH (100:1 to 95:5} to give 3.67 g (37%) of the pure title compound 1.
MS: 466.3 (M+H)™. i
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25 measurement container. The clotting reaction was initiated by the
addition of 0.1 ml of Dade(r) Innovin(r) (recombinant human tissue factor
combined with calcium buffer and synthetic phospholipids, Dade Behring,
WHECHEes1B21212-50). The time up to the fibrin cross-linkingpwagp2005/61143¢
determined photooptically from the ACL. The inhibitor concentration,
which brought abaut a doubling of the P30 dotting time, was determined
by fitting the data to an exponential regression (XLfit). The compounds of
thépresent ifrseiviorpotamid et m (2@heot Her pote tisled doypiten dic thisted
Pagial framboplastin time (aP17). This coagulation test can e.g. be run
on the ACL 300 Coagulation System (Instrumentation Laboratory)
ic WO 2006/048152 PCT/EP2005/011430 -41 analyzer. The
substances are 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 soy
phosphatides in 1.0x10-4M ellagic acid, stabilizers and preservative, Dade
-Behrlng, c., Cat. B4218-100) Thereafter, 0.25 ml aliquots of human
pla tdi' rom whole blood anticoagulated with 1/10 volume of
10 Na citrate) arg spiked with 5 pl of test compound in at least 6
cohcentrations. 50 pﬁlasma at 4C containing 1/50 vol. inhibitor in
solvent are incubated with 50 pl Dade(r) Actin(r) FS A Ctlvated 1 reagen |
Inwa . a at ?7C for -, tllll., ten au F | dL4L. it 25 aAtivt 10 in water at 37C
are added. The time up to the fibrin cross-linking was determined
pHowRspERIBSRbth thre-aCloptienntibitdicobosslitradio i [(¢hiblv brobgihgl)-
ahewide) tlopblinerefdhe. ABRHGRUIEBG NS, gﬁ@ﬁ yristmined by fitting the”

data to an exponential regression (XLfit). The Ki values of the active

COmRAAB LIS DIESATRIANPIREIAN AR AL %%?9\,9%9»9
ecjall boutn 1to 1 NM. The PT values preferab
A2 L G IO BB AR B O A PR IR T
vaaéstlmegerawyxamumtta%@n Di5 Thel0Gpehsiespaciatyctatabaut 0.5
tovhQ:pM o Exa50R1E MEWitf%&Q%&@een AcOEt and brine. The organic layer

was dried, evaporated and the residue chromatographed on silica using a gradient
of AcOEt/heptane (3:1 to 5:1) to give 2.27 g (81%) of the pure title compound. MS:
468.5 {(M+H)". '

_'Example 4

,, @ll/&%ﬁ)éﬁ)

Cis-(15R,2R5)-4-Oxo-cyclopentane-1,2-dicarboxylic acid I-{{4-chloro-phenyl)-
amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} ‘

Starting from 2 the title compound was prepared in 90% yield according to the
procedure described in example 3. MS: 468.4 (M+FH)".
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47 0.009 48 0.008 52 0.013 The compounds of formula | and/or their
pharmaceutically acceptable salts can be 20 used as medicaments, e.g.
in the form of pharmaceutical preparations for enteral, parenteral or

ical administration. They can be administered, for exam@jd‘e‘;T /%?z%rf%lﬁaso
nd’soft gela

fo
“édé?%“ﬂﬁ%l?%rm of tablets, coated tablets, drag@es, hard a elatine

capsules, solutions, emulsions or suspensions, rectally, e.g. in the form of
suppositories, parenterally, e.g. in the forfifof injection solutions or
su?’)‘gxrrl‘silglgs or 25 infusion solutions, or topically, e.g. in the form of
ointmerts, creams or oils. Oral administration is preferred. WO
2006/0451502 PCT/EP2005/011430 -42 The production of the
pharmaceutisal preparations can be effected in a manner which will be
familiar to & erson skilled in the art by bringing the described
compourdg of | ula I and/or their pharmaceutically acceptable salts,
opti y In eembjhation with other therapeutically valuable substances,
into Ienic%ministration form together with suitable, non-toxic,
ineft, therapeuti cPmpatible solid or liquid carrier materials and, if
desired, usual phar@‘fgutical adjuvants. J ulL4ULC Carffe.” mateila <_
are Stye vu:r a:.v: b&+7..a:a ee:::aa Ler:als, but also crgarac carrier
materials. Thus, for example, lactose, coin starch or derivatives thereof,
talodidfdsteb30.568R @GS RS- aaldy TE ISR 4S80 hOeaprolatthealadess,s-
tablelsoied lAale. HAYSER. AP DA 8l AR EPIUS S iR idin-
carrier materials for soft gelatine cCapsules are, for example, vegetable
oild-HiRBETHEmE semi-solid and liquid polyols (depending on the
nature of the active ingredient no carriers might, however,.be required in
theAcusaenfiesfoifbbitie copaanny 1Strapreasapticr taaierialRtmmlrfy ¢heCl:
progasaiiencatasotationishanst Jsip®are.dacexarbplieolvaitl spolytoisng was
SUGIORGudAYELBIH SR RO IRE K 2ULPOIR, GRS L RIARHAIR L IigEIon

solutions are, for example, water, alcohols,?g)%‘! ols, glycerol and
N

vedRiBing el estiiaprEaRer i At RS dp FuSoRe 3T fores washed
exariiple NidairHl adhaice nedogs) inkyesyiatdried and evaporated. The residue

was chromatographed on silica {(epoxide pre-adsorbed on silica) using AcOEt to

give 0.41 g (73%) of the pure title compound. MS: 482.5 (M+H)". The epoxide
epimers {3RS,55R,65R}- and (3SR,55R,65R ) can be separated using a larger amount
of silica.

Example 6
\? NH F
< O?_—
k]
' Y\

#

jal

Mixture of (1SR,25R,4RS)- and (1SR,25R 4SR}- 4-Amino-cyclopentane-1,2- -
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-flucro-4-(2-ox0-2H-pyridin-
1-yl)-phenyl]-amide}
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and semi-liquid or liquid polyols. Suitable carrier materials for topical
preparations 20 are glycerides, semi-synthetic and synthetic glycerides,
hydrogenated oils, liquid waxes, liquid paraffins, Liquid fatty alcohols,
vateralspatgethylene glycols and cellulose derivatives. Usuet staibisarsi.43e
preservatives, wetting and emulsifying agents, consistency- improving
agents, flavour-improving agents, salts fogvarying the osmotic pressure,
25 buffer substances, solubilizers, colorants and masking agents and
anfioxitantsof Sh0eripief tensideraiiom asphaepane 8tirst afiuvabisuhhe
QosaaR. Ak SABPOOA? LRI 6PA BRI NG i
depending on the disease to be controlled, thie age and the individual
coﬁﬁﬁﬁﬁﬁf&ﬁﬁé%&ﬂ&ﬂ?@gﬁaft}fé%"ﬁ‘afesalﬁaamméﬁ’a&afﬁ%dhfvnesishw
coprsttiteeditieny tentiéTifdiviakd 1138 HGuitermENStir eqotvpaitiediascase.
For gdiltingents s daiidesane oh-abeutddoc 80 Mg sapecialyabqut

1 to 300,mg, comes, intp cansideration. Depending on severity of'the
oS o S e 0 e ST PSR BT S
adpsihistdevith one or several daily dosage units, e.g. in 1 to 3 dosage
units. WO 2006/048152 PCT/EP2005/011430 -43 The pharmaceutical
prépargtleds conveniently contain about 1-500 mg, preferably 1-100 mg,
of a compound of formula I. The following Examples serve to illustrate the
present invention in more detail. They are, however, not intended to limit
its scope in any manner. 5 Examples Example land 2 HF HNNHF d N
CIN Transs(ISR,2SR)-4-Methylene-cyclopentane-1,2-dicarboxylic acid
1-[(4-chlorg pheny))-amide]

2-\1@}30 0-4- & -pyridin-1-yl)-phenyl]-anude} (1) and 10 cis-

_ (1SR,2RS)-4-methyléne-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-

phenyl)-amide] 2-[[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} (2)
Step 1: trans-(1SR,2SR)-4-Methylene-cyclopentane-1,2-dicarboxylic acid
ethyl ester (Ia)

Mixture of (1SR,2RS,4RS)- and (1SR,2RS,4SR)-4-Amino-cyclopentane-i,2-
dicarboxylic acid lf{(é—chiorofphenyi}-amicie] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-
1-yD)-phenyl]-amide}

Starting from the ketone from example 4, the title compound was prepared in 64%
yield according to the procedure described in example 6. MS: 569.5 (M+H)*.

Exampie 8

\NH

&

HN Sy HH F

aRRRs
[a]

[al] N
N F

Mixture of (18R,2SR,4RS)- and ( 1SR,ZSR,ésR)-drveth}'laminwcyclopentane—1,2—
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{{2-fluoro-4-(2-ox0-2H-pyridin-
1-yl)-phenyl}-amide} '
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A suspension of 20.0 g of trans-(1SR,2SR)-4-methylene-cyclopentane-1,2
15 dicarboxylic acid diethyl ester and 36.6 g of potassium carbonate in
200 ml of MeOH was heated at reflux temperature for 2 h. The mixture

“y&al%oc% 8Iseg to 22, diluted with 200 ml of water, the pH Waspﬁiws%;ﬂo

using fof 25% HCl and the mixture was evaporated to

volume. The aqueous layer was extracted with AcOEt, the organic layer

was washed with water, dried and evapb?ﬁt“ed to give 20 16.7 g of a crude
gturea?f mong.and diacid. Optionally this mixture can be purified on

S|I|ca ust H2Cl12/MeOH (19:1) to give 8.60 g of the pure title

pou d.la. 183 (([J\M;I St 2ﬁb e3a m
tra ﬁt’fgﬁ (xﬂ‘r&% oro-p eny car g’m%aw% mefh ?ene %lf/)c open ane
caﬂmx«ylre i metif watadded mc‘zée@ﬁé&eiléﬁlpﬁmpéé@)@eﬂhso
A4, % e srede. Minims comtaifingciakdbofob) vt disseivadd W a0 mihakd at

C'%%%'\é%aﬁ‘gh”fet%gua%?é@gy&q' faeéﬁ 2Bl NREBp @36y prep. HPLC

enzotriazole and 3
N Q%Pdmﬁyeﬁaweﬁemﬁfﬁa HeQrisoditiniee Kot e En R &ty
was:zontinued at 22C for 30 min. The mixture was treated with 23.19 of 4
5 chloroaniline and stirring was continued at 22C for 16 h and at 60C for 5

h. Fheisnhduenyac svaponateenad shedesidugdparilarepibebrgRind was
AcOEt a dayer was washed with 0.1 N
NG f@ﬁﬂfé( T |

r|ne dr| nd'evaporated to give 13.7 g of the

é%gompound 1b. Step 3
tra 2SR)-2-(4-Chloro-phenylcarbamoyl)-4-methylene-cyclopentane
10 carboxyllc acid (Ic) The crude material Ib (13.7 g) was dissolved in 200
ml of MeOH and 20 ml of 7 N NaOH, the solution was stirred at 22C for 2
h and evaporated The residue was partitioned between 0.1 N NaOH and
CH2CI2, the"aqueous layer was washed with CH2CI2 and the aqueous
layer.w. J@E with 25% HCI, the suspension was 15 filtered and the
resi ied t 0 g (45% overall) of the pure title compound Ic as
a pale brown solid. 278 3 (M-H)-. Step 4:
Trans-(ISR,2SR)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl]-amide}

Mixture of (1SR,2RS,4RS)- and (18R,2RS,45R }-ethylamino-cyclopentane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro- 4—(2 -oxo-2H-pyridin-
" 1-yl)-phenyl}-amide} :

Starting from the ketone from example 4 and methylamine, the title compound was
prepared in 70% yield, MS: 583.1 (M+H)".

Example 10
/\[/”
X F
N ‘\}-—-NH
< o
o
Ci N
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(1) and 20 cis-(1SR,2RS)-4-Methylene-cyclopentane-1,2-dicarboxylic acid
1-[(4-chloro- phenyl)-amide}
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} (2) To a solution of
wB02e00P4818N0d 2.6 ml of 4-methylmorpholine in 60 ml of THRywzErmatked430
at -16C 3.1 ml of isobutyl chloroformate over 20 min, the suspension was
stirred at -16C for 20 min and then warmeg to OC. The mixture was diluted
with 25 4 ml of DMF and after 10 min cooled to -16C. The mixture was
treMbxduritef 8 SUSPOABDN M4 R FRMSR)-4-(2,2-difluoro-ethylamino)-

1-(Ayaﬂﬂiaﬁa%aﬂy,@f@i@h%ﬂ&hc%@ﬂ!?&ﬂa&&@%%ﬁ%ﬁﬁﬁd@?sﬁLQJEQOE%.Q;( .

F. Bi t al...patent lication WO 2003045912) in 40 ml of DMF an
hegﬁg' Lrege ’r%%iﬂf%%ﬁ%‘?bdﬁtion'of 0.56 ml of isobutyl '
chloroformate was added and stirring was continued at 22C for 16 h. The
miRtATEREd RASREE R R D taTeliciin partnib Reer osiimine rigitisled
CH2OR)the vorgeamisrtdye8ilayiad st 3885 IM-HEL, 1 N NaOH and
brine, dried and evaporated. The brown residue was chromatographed on
siliEsadfid o) using a gradient of CH2CI2/MeOH (100:1 to 95:5) to give
3.67 g (37%) of the pure title compound 1. MS: 466.3 (M+H)+. WO
2006/048152 PCTIEP20051011430 -45 The second fraction contained
2.04 g (20%yofthe pure title compound 2. MS: 466.1 (M+H)t. Example 3
I7 F 5 Traps~(ISR,2SR)-4-Oxo-cyclopentane-1,2-dicarboxylic acid

- 1-[(4-chlogo=phepyl): amide] 2-{

[2-flerogo-4e (250X -pyridin-1-yl)-phenyl]-amide] To a solution-of 2.80 g
of cempound | in2Q0 ml of McOH and 65 ml of water was added at 22C
3.8mlofa25% sﬁ%n of 0s04 in t-BuOH and 3.89 g of Na104 and
stirring was continu t 22C for 1 h. The suspension was evaporated to a
10 volume of ca. 50 ml and partitioned between AcOEt and brine. The
organic layer ried, evaporated and the residue chromatographed on
i e T R e e
of draghareliftikcidon podrdr S enybSsr{fia} B 2-fluoro-4-(2-oxo-2H-pyridin-
1-yl)-phenyl]-amide}

Starting from the ketone from example 3 and propylamine, the title compound was-
prepared in 67% yield. MS: 511.5 (M+H)™.

Example 12

\H/

5
s,

Mixture of (15R,25R,4RS)- and (ISR,ZSR,4SR)-4—Dimethyiamino-cydopentane—
1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-amide] 2-{[2-fluoro-4-(2-0x0-2H-
pyridin-1-yl)-phenyll-amide} '

Starting from the ketone from example 3 and dimethylamine, the title compound
was prepared in 22% yield. MS: 497.1 (M+H)".
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Example 4 ~ O O 15 Cis-(ISR,2RS)-4-Oxo-cyclopentane-1,2-dicarboxylic
acid 1-[(4-chloro-phenyl)- amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl]-amide] Starting from 2 the
titte compound was prepared in 90% yield according to the procedure
%%%%q‘?@ég‘?ﬁ example 3. MS: 468.4 (M+H)+. WO 2006/048 1521/EP2005/011430
PCT/EP2005/011430 -46- Example 50 HNO O HN F OI\// 0 Mixture of
(3RS,5SR,6SR)- and (3SR,5SR,6SR)-1-G&a-spiro[2.4]heptane-5,6-
dicarboxylic acid 5-[(4-chloro-phenyl)-amide]
6-(f2° Fc}-zll-(z-oxo-ZH-pyridin- 5 1-yl)-phenyl]-amide} A suspension of
0.54 g of compound 1 (from example | and 2) in 20 ml of CH2CI2 was
treated at 22C with 0.51 g of 70% m-chloroperbenzoic acid and stirring

aqueous golution of Na2SO3 and stirring was continued for 30 min. The
mixtur gheg 10 with 1 N NaOH and brine, the organic layer was
drggd gvdpo @o The residue was chromatographed on silica

(e de pre-adsdmbedson silica) using AcOEt to give 0.41 g (73%) of the
pure title compound{Mp: 482.5 (M+H)'. The epoxide epimers
(3RS,5SR,6SR)- and (3SR,5SR,6SR) can be separated using a larger
amount of silica. 15 Example 6 NH, NHF G\/

Mixture of (1SR,25R,4RS)- and (1SR,25R,4SR)-4-Diethylamino-cyclopentane-1,2-
dicarboxylic acid 1- [(4—chloro'phenyi} -amide] 2-{[{2-fluoro-4-(2- oxo-2H~pmdm-
1-yl)-phenyl}-amide}

was coftinied*for 3 h. The mixture was treated with 10 ml of a saturated
S

Starting from the ketone from example 3 and diethylamine, the title compound was'
prepared in 52% yield. MS: 525.5 (M+H)".

Example 14

\\
,3/\
HNT W

<
HN\P‘Z/’-—NH F
o o
- :
[} N
N

Mixture of (ISR,2SR,4RS)- and (1SR,25R,4SR)-4-Ethanesulfonylamino-
cyclomntane-l,zi—dicarboxyiic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide}

General procedure

To a solution of (.1 mmole of thg amine and 0.25 mmole of N,N-
diisopropylethylamine in 0.7 ml of CHaCN was added at 22°C 0.15 mmole of the
sulfonylchloride or methyl chloroformate or p-nitrophenylformate and stirring was
continued for 1-16 h. The mixture was evaporated and the residue
chromatographed on silica using CH,Cly/MeOH (97:3).
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Mixture of (ISR,2SR,4RS)- and
(1SR,2SR,4SR)-4-Amino-cyclopentane-l,2- dicarboxylic acid I-
[(4-chloro-phenyl)-amide] 2-{12-fluoro-4-(2-oxo-2H-pyridin-. | -yl)-phenylj
wamisakAs 2006/048152 PCT/EP200S/011430 -47 A solwtavepida&0:mg
of the ketone from example 3 and 8.25 g of ammonium acetate in 100 m|
of MeOH was treated with 77 mg of sodiumn_cyanoborohydride and stirring
was continued for 16 h. The solution was evaporated, the residue
patitiomeidie tiveeniGHRE1 2xangle d ANd-+Ciyithtiqpii ohlthélaghedts layer
WeSmpBdiBied Re3vaind & NG &Y aefedwith CH2CI2. The
organic layer was washed with brine, dried and evaporated to give 60%
ofghe title compound. MS: 569.4 (M+H)+. Example 7 10 Mixture of
(1SR,2RS,4RS)- and (1SR,2RS,4SR)-4-Amino-cyclopentane-1,2-
dicarboxylic acid I-[(4-chloro-phenyl)-amide]
2-{[2-fluoro- 65,62 0xo0-2H-pyridin- 1-yl)-phenyl]-amide} Starting from the
ketone frorf e9<ample 4, the title compound was prepared in 64% yield
accordin o@ he procedure described in example 6. MS: 569.5 (M+H)+. 15
Exampte "fHwNH NH F 0 0 OHN CI N Mixture of (1SR,2SR,4RS)- and
(19R BSR, 4SR 4-8thylamino-ryclopentane-l,2- dicarboxylic acid )
1- L@Féhloro pheﬁ?ﬁ;a ide} 2-{[2-fluoro-4-(2-oxo-2H-pyridin- | -yl)-phenyl]
-amide} WO 2006/G48252 PC /FP2005/011430 -48- General procedure
To a solution of 0.1 mmole of the ketone from example 3 and 0.2 mmole
of the amine in 2.5 ml of THE was added at 0C AcOH until the pH was 5
foNowadetf (15R,25R 4RS)- and (15R,25R,45R)-(Methanpesulfonyl-methyl-amino)-

cyclopentane-1,2-dicarboxylic acid 1-[{4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-

oxo-ZH—pyﬂdin-l-yl)-phenyl}-amide}

Starting from the amine from example 8 and methylsulfonyl chloride, the title
compound was prepared in 69% yield. MS: 561.3 (M+H)".

Example 16

ox/
~a%

ST

Mixture of (1SR,2RS,4RS)- and (1SR,2RS,45R)-4-(Methanesulfonyl-methyl-
amino)-cyclopentane-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-{[2-
fiuoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}

Starting from the amine from example 9 and methylsﬁlfoayl chloride, the title
compound was prepared in 74% vield. MS: 561.0 (M+H)".
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addition of 0.11 mmole of sodium cyanoborohydride and stirring was
continued at 5 22C for 16 h. The mixture was evaporated and the residue
purified by prep. HPLC (RP-18) using a gradient of CH3CN/H20

containing 0.1% of HCOOH) (20:80 to 95:5). Starting fro
&%%303%8 6Ie 3 and methylamine, the title compound wasm[%t‘r?eﬁo&é%%%ﬁmm

65% yield. MS: 583.5 (M+H)+. 10 Example 9 Mixture of (ISR,2RS,4RS)-
and (ISR,2RS,4SR)-ethylamino-cyclopentée-1,2- dicarboxylic acid
1-[%5103?Lclirqg)henyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin- | -yl)-phenyl]
—amiderris tarting from the ketone from example 4 and methylamine, the
title compound was prepared in 70% yield. MS: 583.1 (M+H)t. Example
10 HN FF _H-lry.--NH F O O CI N WO 2006/048152
PCT/EP2005/811430 -49 Mixture of (1SR,2SR,4RS)- and '
(ISR,SR,48R)-4-(2,2-difluoro-ethylamino)- cyclopentane-1,2-dicarboxylic

acid 1- h|9£9«ph nyl)-amide] 2-{[2-fluoro-4-(2-

0XO0 py?idﬁw-l@phenyl}-amide} Starting from the ketone from
exaﬁﬁi 3 and 2, @roroethylamine, the title 5 compound was
prepared in 87% yie{d. MS: 533.3 (M+H)+. Example | | HN*~F NNH 0 O

Mixture of (1SR,2SR,4RS)- and (1SR,2SK,4SR)-4-(Ethanesulfonyl-methyl-amino)-
cyclopentane-1,2-dicarboxylic acid 1-[(4-chlero-phenyl)-amide] 2-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl}-phenyl}-amide} '

Starting from the amine from example 8 and ethylsulfonyl chloride, the title
compound was prepared in 45% yield. MS: 575.0 (M+H)".

Example 18

o |
N M
~ -8
Ly
Y %
HN\?},—NH F
o ¢
o
i

7

Mixture of (15R,25R,4RS)- and (15R,25R,48R)-4-( Dimethylsulfamoyl-methyl-
amine)-cyclopentane-1,2-dicarboxylic acid I-[(4-chloro-phenyl}-amide] 2-{[2-
fluore-4-(2-oxo-2H-pyridin- 1-yl}-phenyl]-amide}

Starting from the amine from example 8 and dimethylsulfamoyl chloride, the title
compound was prepared in 78% vield. MS: 590.5 (M+H)".
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G 5 Mixture of (ISR,2SR,4RS)- and
(ISR,SR,4SR)-4-Propylamino-cyclopentane-1,2- dicarboxylic acid
I-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin- 10
wDylsghsnsd} -amide} Starting from the ketone from examplecdamebos/oi1430
propylamine, the title compound was prepared in 67% yield. MS: 511.5
(M+H)*. Example 12 N N NH F O O C| Bk 15 Mixture of (1SR,2SR,4RS)-
and (ISR,2SR,4SR)-4-Dimethylamino-cydopentane- 1,2-dicarboxylic acid
1-feopleidphenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H- pyridin-1-yl)-phenyl]
-amide } Starting from the ketone from example 3 and dimethylamine, the
title compourd was prepared in 22% yield. MS: 497.1 (M+H)'. WO
2006/048152R€T/EP2005/014430 -50- Example 13 F N \--NN O Mixture

of (1SR,25R,4RS)- and. ‘
(ISR,2SR}43R)-4-Diethylamino-cyclopentane-1,2- dicarboxylic acid
Shyp)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin- 5.

NIC©

1-5@“ 50- i
1- enyl)-a Starting from the ketone from example 3 and
diéthylamine, the title-¢ompound was prepared in 52% yield. MS: 525.5
(M+H)+. Example Q@ A, 0 '

Mixture of {1RS,35R,45R)- and (1SR,38R,45R)-3-(4-Chloro-phenylcarbamoyl)-4-
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopentyl}-carbamic
acid methyl ester '

Starting from the amine from example 6 and methyl chloroformate, the title
‘compound was prepared in 96% yield. MS: 527.3 (M+H)".

Example 20

e :

(1RS,35R,4RS)- or (1SR,38R,4KS)-3-(4-Chloro-phenylcarbamoyl)-4-[2-flucro-4-
(2-0x0-2-pyridin-1-yl)-phenylcarbamoyl]-cyclopentyl}-carbamic acid methyl ester

Starting from the amine from example 6 and methyl chloroformate, the title
compound was prepared in 30% yield after crystallization from BtOH. MS: 527.0
{(M+H)".
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HN~NH a N 10 Mixture of (1SR,2SR,4RS)- and
(1SR,2SR,4SR)-4-Ethanesulfonylamino- cyclopentane-1,2-dicarboxylic
acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-

oxo-2H-g%ridin-1-y|)-pheny|]-amide} General procedure To a sﬁjtion 0

f
iR G

bf the amine and 0.25 mmole of N,N 15 diisoprolf)yrl'?lw ylam

in 0.7 ml of CH3CN was added at 22C 0.15 mmole of the sulfonylchloride
or methyl chloroformate or p-nitrophenyiféfmate and stirring was

c tinueld{?r 1-16 h. The mixture was evaporated and the residue
chr)éammifggraphed on silica using CH2CI2/MeOH (97:3). WO
20061048152 PCT/EP20051011430 51 Starting from the amine from
example 6Hap.gcethylsulfonyl chloride, the titte compound was prepared in
61% vyield- MS: 560.9 (M+H)+. Example 15 0 ~N~O 0 HNANHF G Nd
5 Mixture ‘of {1SR,2SR,4RS)- and ‘

(ISR,2 4SRY¥Mgthanesulfonyl-methyl-amino)- cyclopentane-
1rb°ox§’/lic 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-
oxg-ZH-pyridin-1-yl)sphényl]-amide} Starting from the amine from example -
8 and methylsulfon loride, the title compound was prepared in 69%
yield. MS: 561.3 (M+H)+. 10 Example 16 Mixture of (1SR,2R5,4RS)- and

(ISR,2RS,4SR)-4-(Methanesulfonyl-methyl-
amie):0yeiqpeESIoHLS)- dioh (DR VISR ASH) 1 [Fouhidimiphenylymamide) 1,2-
2 SN (R D Ra 2 AR IRy sRART ¥ 18IS - 4- (2-0x0-2H-pyridin-

1-yl)-phenyl]-amide}

Starting from the amine from example 6 and p-nitrophenylformate, the title
compound was prepared in 77% yield. MS: 497.1 (M+H)".’

Example 22

O

50y

- Mixture of { ISR,2SR,4RS)~ and (1SR,25R,45R )-4-Hydroxy-cyclopentane-1,2-
dicarboxylic acid 1-{{4-chloro-phenyl}-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-
1-yi)-phenyl}-amide}

To a solution of 450 mg of the ketone from example 3 in 9 m! of THF was added at
22°C 110 mg of sodivm borohydride and stirring was continued for 1 h. The .
solution was quenched with 3 drops of I N HCl and 10 ml of brine and the aqueous
layer was extracted with AcOEt. The o.rganié layer was dried, evaporated and the
residue chromatographed on silica using CH,Cl,/MeOH (20:1) to give 417 mg
{92%) of the title compound. MS: 470:1 (M+H)".
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15 Starting from the amine from example 9 and methylsulfonyl chloride,
the title compound was prepared in 74% yield. MS: 561.0 (M+H)t. WO
2006/048152 PCTIEP2005/011430 -52- Example 17 0\ N/5 O HNNH F
wO 1Boblohdisture of (1SR,2SR,4RS)- and PCT/EP2005/011430
(ISR,2SR,4SR)-4-(Ethanesulfonyl-methyl-amino)- cyclopentane-
1,2-dicarboxylic acid 1-[(4-chloro-phenyl);amide] 2-{[2-fluoro-4-(2- 5
0x0-2H-pyridin-1-yl)-phenyll-amide} Starting from the amine from example
8 &mebmtleyd3ulfonyl chloride, the title compound was prepared in 45%
yield. MS: 575.0 (M+H)+. Example 18 HNNH F o 10 Mixture of
(1SR,2SR,4RS)- and (1SR,2SR,4SR)-4-(Dimethylsulfamoyl-methyl-
amino)-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2- fluorg«4-(2-oxo-2H-pyridin- |-yl)-phenyl] -amide} Starting from the _
amine fggg?jd&m le 8 and dimethylsulfamoyl chloride, the title compound
Wa@’e are oln‘é% ield. MS: 590.5 (M+H)+. WO 2006/048152 ‘
PCT/EP2005/011438.453- Example 19 0 HNJ-O HNNHF OO

Mixture of (1SR,2R8,4R5)- and (18R,2RS,4SR)-4-Hydroxy-cyclopentane-1,2-
dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-ZH-pyridin-
1-y1)-phenyl]-amide} -

To a suspension of 93 mg of the ketone from example 4 in 5 m! of THF was added
at 22°C 38 mg of sodium borohydride and stirring was continued for 2 h. The
suspension was diluted with 1 m! of MeOH and stirring was continued for 15 min.
The solution was evaporated and the residue partitioned between I N HCl and
CH,Cl,. The organic layer was dried, evaporated and the residue triturated with -
AcOEt to give 67 mg (72%) of the title compound. MS: 469.5 (M+H)".

Example 24

/
HO N
L< o

QQ b o
é&

Mixture of (15R,25R,4RS)- and (18R,25R,45R}-4-Hydroxy-4-methylaminomethyl- -
cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide) 2-{{2-fluoro-4-(2-
‘oxo-2H-pyridin-1-yl}-phenyl]-amide} ' '

General procedure

A solution of 0.5 mmole of the epoxide from example 5 and 5 mmole of the amine
in 10 ml of EtOH was heated in a sealed tube to 40°C for 1-20 h. The solution was



\ Mixture of (IRS,3SR,4SR)- and (I
SR,3SR,4SR)-3-(4-Chloro-phenylcarbamoyl)-4-
[2-fluoro-4-(2-oxo-2H-pyridin- I-yl)-phenykarbamoyl] -cyclopentyl}
-carbamic 5 acid methyl ester Starting from the amine from examgle 6 and
Wrﬂ@ﬂ‘i?/f’%oformate, the title compound was prepared in 5%%%3?5@&5?0
527.3 (M+H)+. Example 20 10 (IRS,3SR,4RS)- or
(ISR,3SR,4RS)-3-(4-Chloro-phenylcarbaffoyl)-4-[2-fluoro-4-

(2-oxo-2-pyridin-]-yN)-phenylcarbamoyl]-cyclopentyl}:carbamic acid methyl
est?P Fﬁﬁ@ﬂ%%%%‘éﬁ%ﬁ%%ﬂ%@éﬁ%ﬁa B %‘&%ﬁf%&f&%ﬁa &
theotilE ChivisdihdOnas prepared in 30% vyield after crystallization from

EtO'H. MS: 527.0 (M+H)+. WO 2006/048152 PCT!EP200S/011430 -54-
. ExGianpite Bbivitie e EddNrkmNRLOPR P ArdWibeNie oheIBR 2GRHRSNaand

(ISRegnBrdoRhierimdasmino gy clepentane-1,2- dicarboxyllc acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin- 5
1-)élg-phqg¥g-amide} Starting from the amine from example 6 and
p-nltropgﬁenylformate, the title compound was prepared in 77% yield. MS:
497.1 (M+H)". Example 22 ON NN NN F \ O O CI N 10 Mixture of
(ISR,28R,4F§é5— and (1SR,2SR,4SR)-4-Hydroxy-cyclopentane-1,2-

F

~

H J

[ “?:20
Q 0 HN
o o
N

\_7

Mixture of (15R,2SR,4RS)- and (1SR,28R,45R)-4-[(2,2-Difluoro-ethylamino)-
methyl}-4-hydroxy-cyclopentane-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-{{2~ﬂuom-4-(2—0);0-2H~py'ridin-l-yl)—phenyl]-amidc}

Starting from the epoxide from example 5 and CHF,CH,NH,, the title compound
was prepared in 78% yield. MS: 563.5 (M+H)™.

Example 26

Q b o F
&g,
s

Mixture of (1SR,25R,4RS)- and (1SR,25R,45R)-4-Dimethylaminomethyi-4-
hydroxy-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl}-amide] 2-{[2-
fluoro-4-(2-oxo-2H-pyridin-1-yI}-phenyl]-amide} '

Starting from the epoxide from example 5 and Me,NH the title compound was
prepared in 70% yield. MS: 527.2 (M)".
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dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin- 1-yl)-phenyl]-amide} To a solution of 450
mg of the ketone from example 3 in 9 ml of THE was added at 22C 110

wongpeleedizm borohydride and stirring was continued for 1 fciviedso114360

solution was quenched with 3 drops of | N HCI and 10 ml of brine and the
aqueous layer was extracted with AcCOEL-The organic layer was dried,
evaporated and the residue chromatographed on silica using
CER2@igidVIEOH (20:1) to give 417 mg (92%) of the title compound. MS:
470.1 (M+H)+. WO 2006/048152 PCT/EP2005/011430 -55- Example 23
Y{SY Mixture of LlSR 2RS,4RS)- and

(ISR,2RS,4S éfeHydroxy cyclopentane-1,2- dicarboxyllc acid
enyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin- 5

jde} To a suspension of 93 mg of the ketone from

mfof THE was added at 22C 38 mg of sodium
borohydride afd Stirring was continued for 2 h. The suspension was
dilufed with 1 f MeOH and stirring was continued for 15 min. The
solution was evapQrated and the residue partitioned between 1 N HCI and
10 CH2CI2. The organic layer was dried, evaporated and the residue

e T T

(1Is¢ehzismmamawi 1~:$ﬁozemneny;ﬁ$wumye4ammmummﬂmm

- 1amf3ddppe anenb2-ticarbonylisagid A -Hd-phlara-pheny)-amide]

2-{[2-fluoro-4-(2- oxo-2 H-pyridin-1-yl)-phenyl] -amide} General procedure
Acaltiop.atQir-gmole of the epoxide from example 5 and 5 mmole of '

the amine

To 2 suspension of 0.1 mmole of the aminoalcohol from example 24 ie 1.5 ml of
CH3CN was added subsequently at 22°C 0.3 mmole of N-ethyldiisopropylamine

. and 0.3 mmole of the sulfochloride and stirring was continued for 4 h. The mixture .

was evaporated and the residue partitioned between CH,Cl, and 1 N HCL The
organic layer was washed with 1 N NaOH and brine, dried and evaporated. The
residue was purified by prep. HPLC (RP-18) using a gradient of CH.CN/H;0
{containing 0.1% of HCOOH) (20:80 to 95:5).

Starting from the aminoalcohot from example 24 and MeSO,Cl, the tite compound
was prepared in 58% yield. MS: 581.5 (M)™.

Example 28
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in 10 ml of EtOH was heated in a sealed tube to 40C for 1-20 h. The
solution was WO 2006/048152 PCT/EP2005/011430 -56 evaporated and
the residue chromatographed on silica using a gradient of CH2C12 to
CH2C12/MeOH 10:1. Starting from the epoxide from exa Eceg%f%gsmnuﬂ

Wﬁéﬁ?ﬁfﬁ 5ha title compound was prepared in 78% yield. M

(M+H)'. 5 Example 25 HONH F F N o0 0 HN G O Mixture of
(1SR,2SR,4RS)- and (ISR,2SR,4SR)-4-{ 2-Difluoro-ethylamino)-

amlheI 4{%? uoro- -(2- ig%@?ﬁé%f%ﬁ%ﬁy e%id;# lor&ﬁﬂ?nngyl)-
fromine-apshitk rex&msier%me@nﬁiz 2 1t iiiebiapsound

WasaaApareddn 7 8% Aield-M3: G2 B i1 5XaphplgReH@N/ N.- r O
HN F G ~ O \\/. Mixture of (1SR,2SR,4RS)- and (1

ﬁ@g&% ‘%%BMJRMEHM&EBU}?&H?&M& 1&0% a[xzécll Ethslozm tﬁle tltll)e comgou]md
ydrox e: oxylic ACi chloro-phenyl)-amide
2-11%2 ?%8%/5 %o"ﬁ-ﬁg yrn%r (rg) g(){lg/f%henyl] -amide} Starting from the
epoxide from example 5 and Me2NH the title compound was prepared in
70963818 2R1s: 527.2 (M). WO 2006/048152 PCTIEP2005/011430 -57-

Mixture of (15R,25R,4RS)- and (15R,25R,4SR)-4-Hydroxy-4-hydroxymethyl-
cyclopentane-1,2-dicarboxylic acid 1-[{4-chloro-phenyl)-amide] 2-{[2-flucro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl}-amide}

To a suspension of 30 mg of the epoxide from example 5 in 0.5 ml of THF was
added at 22°C 0.5 ml of 1M H;50, and stirring was continued for 2 h. The solution -
was neutralized with Na;CO; and evaporated. The residue was chromatographed

on a thick layer silica plate using CH;Cl/MeOH (9:1) to give the title compound in
74% yield. MS: 498.3 (M-H)".

Example 30
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Example 27 0" H O HN G \/ Mixture of (1SR,2SR,4RS)- and
(ISR,2SR,4SR)-4-Hydroxy-4-[(methanesulonyl-
methyl-amino)-methyl]-cyclopentane-1,2-dicarboxylic acid

wh febahimzn-phenyl)- 5 amide] PCT/EP2005/011430
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} General procedure
To a suspension of 0.1 nvnole of the amiggalcohol from example 24 in 1.5
ml of CH3CN was added subsequently at 22C 0.3 mmole of

N hmwdawprmwmmmdax &mmmmnh&stdfeﬁhimﬂﬂﬁange% '
Qnuipued;fordbeeh w&&&e N““l & % ﬁfate%j/ 53%5@

pa |t|oned between CH2CIZ and 1 ofganic as was

wilFa Nrexediealiatbrh é‘"ﬂ Ceacals evaporated The residue was purlfled
by prep. HPLC (RP-18) using a gradient of CH3CN/H20 (containing 0.1%
of FroEIDPFPEed® to 95:5). Starting from the aminoalcohol from example
24 and McSO02Cl, the title compound 15 was prepared in 58% vyield. MS:
59105 ¢Mtidixaiiplen28ol Of Bie diGIdOMIN GAnpd PDOGIA4BAGRe alcohol

P%éliﬁ’@ém/@twﬁ%n% Wpsiogs, %@M&“ﬁ&aﬁ@% at 22°C for 2 b.
(ISI% %ﬁ 4SR)- Ethan

yl-m
amino)- aiehy%? )&7 (%t% %‘éﬁfhé"aﬁ’@é%%?é 8Ri8 i@ Roro-
hsehﬁfl)ﬂafﬁf@é}&q{@%&%wmé%rmxmhdmwgspﬁmyu -amide}
Starting from the aminoalcohol from example 24 and EtSO2CI, the title
coftptog thos Was pregarzonine 688 lyis khdWE B0 (M) compound was
- prepared in 52% yield. MS: 514.5 (M+H)".

Example 31

\,.....o ‘GH

ﬂﬁ 0O
@ o HN/:: F
o é &

5
Mixtuore of (1SR,25R,4R5)- and (1SR,25R,45R)-4-Ethoxy-4-hydroxymethyl-

cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl}-amide] 2~{[2»ﬂuoro—4—(2-
oxo-2H-pyridin-1-yi}-phenyl]-amide}

Starting from the epoxide from example 5 and EtOH, the title compound was
prepared in 34% yield. MS: 528.5 (M+H)™.

- Example 32

_\__ on

o
ﬁ
QN /’;:D
O HN
28
)
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Example 29 HO OH H N O HN Ct .-- O Mixture of (ISR,2SR,4RS)- and
(ISR,2SR,4SR)-4-Hydroxy-4-hydroxymethyl-
cyclopentane-1,2-dicarboxylic acid I-[(4-chloro-phenyl)-amide] 2-{
2-fluoro-4-(2- 10 oxo-2H-pyridin-1-yl)-phenyl]-amide} To a suspension of
W§YEfe epoxide from example 5 in 0.5 ml of THE wangapéEé’a°£?’%‘z‘&’“

0.5 ml of 1M H2S04 and stirring was continued for 2 h. The solution was
neutralized with Na2CO3 and evaporatee§The residue was

o RSO L a7 HORES TR a0

-O QHoMrBn® FF W ®:2006/04 8152 OTIEP2005/0h ik B0- ({31 virdutd2-
of @g&gﬁ@ﬂ@, k2R 22R4SR)-4-Hydroxymethyl-4-methoxy-

cyclopentane- 1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{R2x -4 -2k-pyridin-1-vi)- i ene&al ro edure 5
To %&3@%?0#é?%e?%%%%%ﬁ#%%ﬁ%&%ﬁ%%;%ga.n e the

alcBIBATGHE 3ddeclt 06 T ¥mMble BF3'OEL2 and stirring was continued
at 22C for 2 h. The solution was evaporated and the residue
chr%?ﬁ‘ﬁ‘ﬁ]@l%’phed on a thick layer silica plate using CH2C12/MeOH (15:1) -
to give the pure product. Starting from the epoxide from example 5 and
McOH, the titfeccompound was 10 prepared in 52% yield. MS: 514.5
(M+H)+. ©

H

-

CQ o o
d@

Mixture of (25R,35R,5RS)- and {25R,3SR,55R)-6,9-Dioxa-spiro[4.5]decane-2,3-
dicarboxylic acid 2-{{4-chloro-phenyl)-amide] 3-{[2-fluoro-4-(2-oxo-2H-pyridin-
1-yl}-phenyl]-amide}

To a solution of 0.2 mmole of the epoxide from example 5in 2ml of 2-
chioroethanol was added at 0°C 0.01 mmole BFs'OEt, and stirring was continued at -
22°C for 1 h. The solution was evaporated, the residue partitioned between water
and AcOEt and the organic layer was dried and evaporated. The residue was
chromatographed on silica using a gradient of CHCl; to CH,Cly/MeOH (30:1) to
give 60 mg of the intermediate chloroalcohol. The material was dissolved in 2 ml of

. CH4CN, 30 mg of KI and 0.17 mi of 32% NaOHH were added and the mixture was
heated in a microwave apparatus to 100°C for 15 min. The mixture was evaporated
and the residue partitioned between sat. NH,Cl and AcOE:, the organic layer was
dried and evaporated. The residue was purified by prep. HPLC (RP-18) using a
gradient of CH;CN/H,0 (containing 0.1% of HCOOH) (20:80 to 95:5) to give 6
mg of the title compound. MS: 526.3 (M+H)".
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Example 31 ~o oN HO O HN F G O Mixture of (ISR,2SR,4RS)- and
(ISR,2SR,4SR)-4-Ethoxy-4-hydroxymethyl- cyclopentane- 1,2-dicarboxylic
acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2- 15 -

voxaeeéeysdin-1-yl)-phenyl]-amide} Starting from the epoxigeificrroes/ei43o

example 5 and EtOH, the title compound was prepared in 34% yield. MS:
528.5 (M+H)+. Example 32 -0 off H CO QHN i WO 2006/048152
PCT/EP2005/011430 -60 Mixture of (ISR,2SR,4RS)- and
(18R@8R 4SR)-4-Hydroxymethyl-4-propoxy-
cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2- oxo-2H-pyridin-1-yl)-phenyl]-amide} Starting from the
epoxide fibgr example 5 and PrOH, the title compound was 5 prepared in
52% yleld. : 542.3 (M)+. Example 33 0 0 kO 0 Mk CI ._ 0 Mixture of
(2SR,3%R 5F5‘¢8 arfd (2SR,3SR,5SR)-6,9-Dioxa- sp|r0[4 5]decane -2,3-
dicxyﬁ’c &ci (4 chloro phenyl)-amide]

i fluoro-4- -(2- F-pyridin-
: \_7/

Mixture of (15R,25R,4RS)- and (1SR,2SR 4SR)-4-Hydroxy-4-methyl- .
cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2- {[2 -fluoro-4-(2-

oxo~2H-pyridin-1-yl)-phenyl}-amide}

To a solution of 72 mg of the epoxide from example 5 in 0.5 ml ofa 5 M LiCl0; in
Et;O was added at 22°C 32 ul of BHy'NEL; and stirring was continued at 22°C for 3
h. The solution was partitioned between water and CH,Cl, and the organic layer
was dried and evaporated. The residue was chromatographed on silica using
CH,Clo/MeOH (9:1) to give 26 mg (36%) of the title compound. MS: 484 5
(M-+H)". .

Example 35

N-{(1SR,28R}-2-(4-Chloro-phenylcarbamoyl}-4-methylene-cyclopentyl]-2-fluoro-
4-(2-oxo0-2H-pyridin-1-yl)-benzamide ‘

Step 1: (IRS,ZRS)-?.~tert—butoxycarbonylamino-4—m&hyiene-
cyclopentanecarboxylic acid methyl ester (35a)

To a solution of 2.03 g trans-(15R,25R)-4-methylene-cyclopentane-1,2-dicarboxylic
-acid ethyl ester (prepared and purified according to example 1 and 2, step 1) and
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10 1-yl)-phenyl)-amide} To a solution of 0.2 mmole of the epoxide from
example 5 in 2 ml of 2- chloroethanol was added at 0C 0.01 mmole BF3
OEt2 and stirring was continued at 22C for | h. The solution was
evaporated, the residue partitioned between water and AcQ nd

¥ gagﬁ%gi‘%lsgr was dried and evaporated. The residue was 155%}% ?205%1143{3
chromatographed on silica using a gradient of CH2C12 to CH2CI12/MeOH
(30:1) to give 60 mg of the intermediate-&loroalcohol. The material was
dis éved' E%ml H3CN, 30 mg of Kl and 0.17 ml o ??OoN OH were
T BT P RS e 2 i B 200 for
15%intherminhenphend a7ils and B aritnns v theatediailid Saforidhadbdhween
satmithidGlaaniuAcOfih 1 QIR Bienyas.20 gied-apthavaRosatetor

The residue was purifi p.HRLC (RP-1 ing.a gradient.of .
e Edéﬁtfq?%%‘%%%%@% (A sing
the* SReEBH ST EE26 Z e (PO 286 o2Be 635%) of the title
PCEERRA%/81 1430 -61- Example 34 HO ~~k G \/ Mixture of
(1SR,2SR,4RS)- and (1SR,2SR,4SR)-4-Hydroxy-4-methyl-

cycigpentane Zherdicarbaudicrasithdyléd:liorenehigmnd)-amide]
2-{[2-fluoro-4-(2-, 50.%}‘gg-%l;é-%gnidin-1-y|)-phenyl]-amide} To a solution of 72
mg ??ﬁe"ep}'ded% from ‘exa p‘ié 5in 0.5 mlof a5 M LiCIO4 in Et20 was
adged at 22C 32 pl of BH3 NE{3 and stjrring was tinued at 22C for 3
e R R R e S R
orgahid Hye inidsbleied Snihé vaptrates. cPhbresicéiR@dor 1 h. The
chigmateokaphag R &licapisiBeh &H2R W Me (il (9: 1nt0agiNe 20 was

- O G KIS SRR M B A8 Erb b PR RTINS ue

dried to give 1.13 g (93%) of the title compound 35b. MS$: 242.4 (M+H)".

Step 3: [(1SR,28R)-2-(4-Chloro-phenylcarbamoyl}-4-methylene-cyclopentyl]-
carbamic acid tert-butyl ester (35¢)

A stirred solution of 1.085 g of 35b in 10 ml of THF was treated subsequently with
1.25 ml of NEts, 0.69 g hydroxybenzotriazole, 1.21 g of N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride and 0.63 g of 4-
chloroaniline and stirring was continued at 22°C for 16 h. The mixture was
evaporated and the residue partitioned between CH,Cl, and 1 N HCL The
separated organic layer consisting of a white suspension was filtered and the residue
dried to give 1.01 g {64%) of the title compound 35¢. MS: 351.4 (M+H)™.

Step 4: (1SR,2SR)-2-Amino-4-methylene-cyclopentanecarboxylic acid (4-chloro-
phenyl)-amide (35d)

A solution of 0.98 g of 35¢ in 10 ml of CH,Cl, and 1.07 ml of trifluorcacetic acid
was stirred at 22°C for 2 h. The solution was evaporated and the residue partitioned
between H,O and CH;Cl. The aqueous layer was treated slowly with NaHCO;
until pH = 8, the suspension was filtered, the residue washed with H;O and dried to
give 0.48 g (69%) of the title compound 35d. MS: 251.3 (M+H)™.

Step 5: 2-Fluoro-4-{2-oxo-2H-pyridin-1-yl)-benzoic acid (35¢)



10

15

N-[
(1SR,2SR)-2-(4-Chloro-phenylcarbamoyl)-4-methylene-cyclopentyl]-2-fluo
ro- 15 4-(2-oxo-2H-pyridin-1-yl)-benaamide Step 1:

wORGCARG 2 -tert-butoxycarbonylamino-4-methylene- PCT/EP2005/011430
cyclopentanecarboxylic acid methyl ester (35a) To a solution of 2.03 g
trans-(1SR,2SR)-4-methylene-cyclopentage-1,2-dicarboxylic acid ethyl
ester (prepared-and purified according to example 1 and 2, step 1) and
W2 2664048451 PEF HERBOGRAI- FidP0 -6k doiad DfINB 1B 20 s

to ' 3 g of , di Iphosphoryl.azide
st T ORI
WARIAORLY 879 BODEPEAE R A0R S R O FMAS AAISOE W G BriSind he
mixspresissves apiotedodthnd the filksiel elehreiatographeddnigilicaDasing

-5 gigradianiel GEBEIRAMRLHRGIANRY43%4) 0 diveide B SRR &f

the fitle, .co 35a. Step 2: ,

(Ihlgfé,' %}-g‘]%é)#yé‘dutoxycarbonylamino-4-methylene- -
cyclopentanecarboxylic acid (35b) To a solution of 1.28 g of 35a in 30 ml
oP MBS WES RdaBd 4 Yotdhierr siosmdcg by D i mstiptens roclereribd
afigstirdn( was-2dnpiyibd-yhoeedesrhifle T4%¢ solution was evaporated to
approximately half of the volume, the aqueous layer was washed with
E2éiiag difiespdthnt) 63 the susRenpemmAasfilespdand ogrgaigue dried
to,gi %).af the title compound.35b. MS; 24 +H)+. Step
3:a %%gdlgn %%kg-gfﬁ%%ﬁ%?g?é%%r% é%%b?rﬁpgygﬁfﬁ%z\%%égé y 6 entyl]-

15 carbamic acj - ster.(35c) A stirred solutign of 1.085 g of 35b
PR e s AT T e P PR Cre -
hydroxybenzotférere-4-C1ogoo? g Bridin- 1-yl)-benzamide
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride and 0.63 g of 4-
chloroaniline and stirring was continued at 22C for 16 h. The mixture was
20 evaporated and the residue partitioned between CH2CI2 and 1 N HCI.
The separated organic layer consisting of a white suspension was filtered
a e residue g give 1.01 g (64%) of the title compound 35c. MS:
35T ) 4. : '
(1SR,2SR)-2-Amino-4-methylene-cyclopentanecarboxylic acid (4-chloro-

Starting from the olefin from example 35 the title compound was prepared in 41%
vield according to the procedure in example 3. MS: 468.5 (M+H)".

Example 37

o F

o,

Mixture of (1SR,25R,45R)- and {1SR,25R,4RS)-N-[4-Amino-2-(4-chloro-
phenylcarbamoyl)-cyclopentyl]-2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-benzamide
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phenyl)-amide (35d) 25 A solution of 0.98 g of 35c in 10 ml of CH2CI2 and
1.07 ml of trifluoroacetic acid was stirred at 22C for 2 h. The solution was
evaporated and the residue partitioned between H20 and CH2CI2. The
er was treated slowly with NaHCO3 until pH =
“gtggif)%egnglo#was filtered, the residue washed with H20 and%f tzgﬁsgﬁ\}ém
0.48 g (69%) of the title compound 35d. MS: 251.3 (M+H)+. 30 Step 5:
2-Fluoro-4-(2-oxo-2H-pyridin-1-yl)- benzaif%icid (35e) WO 2006/048152

P(\'S-gﬁﬁx%z%{pﬂ’xlm:m%% J}&x@qﬁg H&'Qﬁe?fﬂ]e ls)fgd Was repared in 62%

4-bromo-2-flyoro-benzoic acid in 40 ml of DMSO wa
B RAERT e84 %%W?Cﬁ%%swmﬂ%% Moo VY

8 hydrox quinoline,1.43 g of Cu(l)l and 7.61 g of K2CO3 and the mixture
w d% 150C for 18 h. The suspension was diluted with water,
filtered, the residue was washed with AcOEt, 5 triturated with MeOH,
filtered and dried to give 5.77 g of the title compound 35e. MS: 234.1
(M+H)'. Step 6: :
N- [gISR ZSR) -2- (4 C 0-phenylcarbamoyl)-4-methylene-cydopentyl)-2-
quo 4-0x n 1-yi)-benzamide (35) Starting from 35d and

et e»’-’tltl p und was prepared in 69% yield 10 according to the
proceduref Lexample 1 and 2, step 2. MS: 466.3 (M+H)'. Example 36:
N-[(1SR,2SR)-2-(4-Chloro-phenylcarbamoyl)-4-oxo-cyclopentylj
2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-benzanude Starting from the olefin from
example 35 the title compound was prepared in 41% 15 yield according

to WeRIRGHY H@'ﬁﬁ@@ﬁ'@nﬁ(%ﬁ,ﬁ@@éﬁi M El‘ﬁ!ﬂﬂle 37 O f Mixture
of (ISR,2S 4SR an‘gn(llstﬁxzs 4RS‘3 N- [4 f\mlﬂo 2-(4-chloro-

phgh HRAE ylamino-cyclepenty u0r0-4-?2 ~ox0-2H-pyridin-
ycIbﬂ@ﬁbyk)zzrﬂuigro-4-(2-oxo-2H-pyr|d|n-I-yI)-benzam|de WO 2006/048152
PCT/EP2005/011430 -64 Starting from the ketone of example 36, the title

costpatindwasipr kpatecitale\is) dhacthrdingpta tdevps geashded i 48%
eX%@'&@&M% &%@QMEE{)& in example 12. MS: 497.1 (M+H)".

Example 39

L YQQ

Mixture of (1SR,28R,45R)- and (1SR,25R,4RS)-N-[2-(4-Chloro-
phenylcarbamoyl)-4-ethanesulfonylamine-cyclopentyl]-2-fluoro-4-(2-ox0-2H-
pyridin-1-yl}-benzamide

Starting from the amine of example 37, the title compound was prepared in 60%
. yield according to the procedure in example 14. MS: 560.9 (M)™.
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Example 38 P N IY";Y 5 Mixture of (1SR,2SR,4SR)- and
(1SR,2SR,4RS)-N-[2-(4-Chloro-
phenylcarbamoyl)-4-dimethylamino-cyclopentyll-2-fluoro-4-(2-oxo-2H-pyri

vdirtedsgddadsenzamide Starting from the ketone of example 3gcihediteosi430

compound was prepared in 48% vyield according to the procedure in
example 12. MS: 497.1 (M+H)*. 10 Examyale 39 Mixture of
(ISR,2SR,4SR)- and (ISR,2SR,4RS)-N-[2-(4-Chloro-
pHeagiplrBdmoyl)-4-ethanesulfonylamino-cyclopentyl] -2-fluoro-4-
(2-0x0-2H- pyridin-1-yl)-benzamid e 15 Starting from the amine of
example 37, the title compound was prepared in 60% yield according to
the procedure in example 14. MS: 560.9 (M)". WO 2006/048152
PCT/EP2005/011430 -65- Example 40 Y'Y Mixture of (1SR,2SR,4SR)-

ndﬁgR 2SR, iﬁ?@[z (4-Chloro-
phe *-hydroxy-cyclopentyl]-2-fluoro-4-(2-oxo-2H-pyridin- |

-yl)- 5 benzamde Starting from the ketone of example 36, the title
compound was prepared in 47% yield according to the procedure in

.example 22. MS: 470.5 (M+H)+. Example 41 and 42 H4M HF N )/ NH

NNH CI\/ C~ "- N 10 (1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic
' 2@51 )é 2! ‘”slfzk RS)N-[2-(
ro- : oxo “pyridin-1- B s r‘”}lé &85 and
ezsﬁcamw W@l’@b@fﬂ’aﬁ@ﬂ)’ﬁ diBupsendsliz-egcRH-pyridin-1-yl)-

15@4&&@&9 phenyl)- amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} (42)

Starting from the ketone of example 36, the title compound was prepared in 47%
yield according to the procedure in example 22. MS: 470.5 (M+H)*.

Example 41 and 42

{18,28)~4-Methylene-cyclopentane-1,2-dicarboxylic acid 1- [{4-chloro-phenyl)-
amide] 2-{{2-fluoro-4-(2-oxe-2H-pyridin-1-yl}-phenyl]-amide} (41) and

(1R,2S)-4-Methylene-cydopentane-1,2-dica_rb0xyfjc acid 1-[{4-chloro-phenyl)-
amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide} (42)

Step 1: {18,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid diethyl ester (41a)
An emulsion of 1.1 g racemic trans-4-Methylene-cyclopentane-1,2-dicarboxylic
acid diethyl ester (Merck 8.14188.0010) in an aqueous buffer {potassium
phosphate 5 mM, NaCl 0.1 M) was adjusted to pH 7.0. Under stirring at 7°C the
hydrolysis was performed with 14 mg lipase PN from Phycomyces nitens [Wako
Chemicals GmbH Nissanstrasse 2 D-41468 Neuss Germany; catalog # 122-02651]
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Step 1: (1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic acid diethyl
ester (41a) 15 An emulsion of 1.1 g racemic
trans-4-Methylene-cyclopentane-1,2-dicarboxylic acid diethyl ester

*I%)/Ierck 8.14188.0010) in an aqueous buffer (potassium phosphate 5 mM

a’(ﬁ?%‘.}ism was adjusted to pH 7.0. Under stirring at 7C th8 @3?8?%%“30
was performed with 14 mg lipase PN from Phycomyces nitens [Wako
Chemicals GmbH Nissanstrasse 2 D-41488-Neuss Germany; catalog #
122-02651] W /Q4 P P2005/011430. -6 de I
(o PO A BT et S e NS L hSROF
Wit Do WHBIRSAEHES PRI B RS IREIRE SR PG PRl mbibyityl
metlhathaer The organippiaseyassybsetiuenths dvaghodovithsAoth il
satur ' I d Lsolution., . .

Waled, Sodium RiGAgH ﬁl?sgﬁga?e%q\!ﬁ&ﬁ&tﬂé%&g. %s\,{%g%éf%fmé% ) drying in

Evaporation an dé?/l%g In 5 vacuo overnight yi d of the title
co iright viddebB 4 aviy thatitkt coreponn 4§07 chiral
30EBRQL25 0899, (HGB10K Pen S)ti R (0E1,0004B0 Gpli2 CA%in 00N} 130°200C;

Degleyn; 2 20CT. SRPE Bk L4S sp-dyleth. en s 7 Opentan * - 1 7 drearb d
mv oeth! astér 2 J)'Y tvACUid acid h6 (41b) 10 An emulsion of 1.7 g 41a

in an agueeus bulfer (Dolassium phosphare,d M, NaCl O MeS...
adjusted Yo pEf ?.é.“f)n%ﬁér Stirring at room temperature the hydrolysis was

peﬁﬁihﬁed with 15 mg lipase OF from Candida rugosa under pH control
(pHAnstatiisidiMbNIQH)E 2Aflen egusuminifier Of dbsinblphdvpkitd SaldioNaCl

ang «/ I I I | - .
e K N ﬁgfé‘fgﬁ%ﬁk*ﬁ%%%@%@%

extVASRSTHIFSY T 2R Wil TOR) ruseim HPSeRE control (pH-

evalptratidiNattHdryifier overmightianod highMad e H reldedra28 ghahehe

?.t's@%gsgmq‘f aqhﬂpexpasm,@éh%lamwml't?a%@l@;ye@a%ma@@a‘;ﬂam
, -Z-(4- or0- nylcar ovl)-4-me ne,

Cisnihistee B S TR AR U B i 6 o i) aestic

titl @ eonspoehtbdinm suiiater strre ST ARt aciss i Fpightiee Phigtetgrator

exainpig 1.7do? isdei2cdipoBA8 A ¥MASII97.2 (M-H)'; chiral GC: ee 99.4%.

Step 3: (lS,ZS)-Z-(é—CMoro~phenykcarbamoyi)-é-methylene;
cyclopentanecarboxylic acid ethyl ester (41c})

Starting from 41b, the title compound was prepared in 73% yield according to the
procedure for example 1 and 2, step 2. MS: 308.3 (M+H)™.

Step 4: (15,25)-2-(4-Chloro-phenylcarbamoyl)-4-methylene-
cyclopentanecarboxylic acid (41d)

Starting from 41c, the title compound was prepared in 100% yield according to the
procedure for example 1 and 2, step 3. MS: 278.3 (M-H)".

Step 5: (18,28)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide]} 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl}-amide} (41) and
{1R,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} (42)

Starting from 4id, the title compound 41 was prepared accorc{ing to the procedure
for example 1 and 2, step 4. MS: 466.1 (M+H)".

The second fraction afforded the title compound 42. MS: 466.3 (M+H)".
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Step 4: (IS,2S)-2-(4-Chloro-phenylcarbamoyl)-4-methylene-
cyclopentanecarboxylic acid (41d) Starting from 41c, the title compound
was prepared in 100% yield according to the 25 procedure for example 1
wndaestepB. MS: 278.3 (M-H)". Step 5: POT/EP2005/011430
(1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylicacid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-gyridin-I-yl)-phenyl}-amide{ (41)
and (IR,2S)-4-Methylene-cyclopentane-l,2-dicarboxylic acid
1-B¥asipiots-phenyl)- amide] 2-{
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} (42) 30 Starting from
41d, the title compound 41 was prepared according to the procedure for
example 1 and 2, step 4. MS: 466.1 (M+H)'. The second fraction afforded
the tide ¢ ound 42. MS: 466.3 (M+H)'. WO 2006/048152

PCT/ER 41480 -67- Example 43-N}~-NHF OO

(IS -40x0-cyTigpentane-1,2-dicarboxylic acid

Ioro -phe a |de] 2-{

[2 fluoro 4-(2-ox0-2d- yr|d|n -1-yl)-phenyl]-amide} 5 Starting from 41, the
title compound 43 was prepared in quantitative yield according to the
procedure for example 3. MS: 468.5 (M+H)+. Example 44 and 45 N'Y~O
b a1 D0 SRERS Ty earbos i a1 V£ blore-pheny) amide] 2
6 {[Z-ﬁumﬁ@zom@lﬁﬁmsdth-@yﬁipwéhyr}@ﬁlde} (44) and (3S or
3R,5S,6S)-1-Oxa-spiro[2.4]heptane-5,6-dicarboxylic acid 5-[(4-chloro-
prieayiisinicked 16 {2 tfliearord«2ndX¥3-Rbb-pyapdtadliny uphenayllanaide} (45) -
SRNEHOR &l bR FHBRAHDES A 845 W1gig, prepared according
to the procedure for example 5 to give in the flrst fractlon compound 44.
M%ﬂ@g% gn@/IJSH) The second fraction afforded compound 45. MS:
482.5

(3R or 38,558,65)-1-Oxa-spiro{2.4] heptane-5,6-dicarboxylic acid 5-{(4-chloro-
phenyl)-amide] 6-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenyl}-amide} (44) and
(38 or 3R,58,65)-1-Oxa-spiro[2.4]heptane-5,6-dicarboxylic acid 5-[(4-chloro-
phenyl)-amide] 6-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl}-phenvi]-amide} (45)

Starting from 41, the title compounds 44 and 45 were prepared according to the
procedure for exampie 5 to give in the first fraction compound 44. MS: 482.5
(M+H)".

The second fraction afforded compound 45. MS: 482.5 (M+H)".



10

WO 2006/048152 PCT/EP2005/011430 -68- Example 46 O'y/ OH -' - P

O H11F OHNao (IS,2S,4R)- or

(1S,2S,4S)-4-Hydroxymethyl-4-methoxy-cyclopentane-1,2- dicarboxylic
(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin- 5

i 1-
‘%Cﬂlﬁ?-‘%f{féﬂﬁﬁ-amide} Starting from 44, the title compound nggpepﬁg?ggnm

according to the procedure for example 30. MS: 514.5 (M+H)". Example
470HO OHNF GO 10 (1S,2S,4S)- or8 -

(1S,2S, Rg-4-Hydroxymethyl-4-methoxy-cydopentane-l,2- dicarboxylic
actdATRE SRioro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-
1-yi)-phenyl] -amide j Starting from 45, the title compound was prepared

accordin Procedure for example 30. MS: 514.5 (M+H)'. WO
2006/0481 CT/EP2005/011430 -69- Example 48 HF N ~NH
(5S,6S) ro[?::A]r;eptane-5,6-dicarboxylic acid (4-chloro-phenyl)-amide

[Z'Q 5

[ o
N

7

(15,25,4R)- or (18,25,45)-4-Hydroxymethyl-4-methoxy-cyclopentane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-
- 1-yl)-phenyl]-amide}

Starting from 44, the title compound was prepared according to the procedure for
example 30. MS: 514.5 (M+H)".

E.xaniple 47

— H
H , .
4 o
Q ¢} HN?:: F
et Q oo

(18,25,45)- or (18,25,4R)-4-Hydroxymethyl-4-methoxy-cyclopentane-1,2-
dicarboxylic acid 1—[(4—chloro-pheny3}-amjde] 2~{[2—ﬂuoro—#(&oxo-ZH-pyridim
1-yl)-phenyl]-amide}

Starting from 45, the title compound was prepared according to the procedure for
example 30. MS: 514.5 (M+H)™.
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15

fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl] -amide 5 To a solution of 0.69 ml
of a 1M diethylzinc solution in hexane and 2 ml of CH2CI2. was
subsequently added at OC 54 pl of CF3COOH and 10 min later 55 pl of

wOkiDdB4ssfter a further 10 min at 0C, a solution of 80 mg obd1/Erbamnb ko

CH2CI2 was added and stirring was continued at 20C for 20 h. The
mixture was partitioned between AcOEtand 1 N HCI, the organic layer
was washed with brine, dried and 10 evaporated. The residue was
chramgiodBaphed on silica using CH2CI2/MeOH (50:1) to give the title
compound in 5D Ayield, MS: 480.5 (M+H)+ Example 49 F kU H k'n---N
O CI (1S,2S,4S)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid
1-[(4-chlorEphenyl)- 15 amide]

@i -(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} Step 1:

(1S,259-2 -(4’}@%-phenylcarbamoyl)-4-oxo-cyclopentanecarboxylic acid

arting from 41c, the title compound was prepared in
itative yield-agc #ding to the procedure for example 3. MS: 310.0
(M+H)+. WO 2006/Q48152 PCT/EP2005/011430 -70 Step 2: (I1S,2S,4R)-
and (1S,2S,4S)-2-(4-Chloro-phenylcarbamoyl)-4-hydroxy-
cyclopentanecarboxylic acid ethyI ester (49b and 49c) Starting from 49a,

t m swere da cord he pr ce ure f
hgémgg)e%%ﬁr gée%] Ftion of the e;tl’m (rié gl' TR c),caéﬁ%pﬂ%ed by
5%‘Fﬁmrf’a£6gmpﬁ§lMiBaiu§}mj@H§@mﬁﬂeOH (100:1). The first
fraction afforded 49b in 49% yield. MS: 312.3 (M+H)+. The second

fractrorelytive d0LaH 2Doba/idIcdimisyidne Bl hStep Bud 2 mi of CH,Cl; .
(%gsﬁiﬁgau%n@y g&ugaqime@@m@@%&rﬁfﬂa@ﬂ&mﬁ%@@@ﬁfﬁegxy"C

add ethyl ester
fter a Turther 1 mm at 0°C, a solution of 80 mg of 41 in 1 ml of CH,Cl, was

added and stirring was continued at 20°C for 20 h. The mixture was partitioned
between AcOEt and 1 N HCI, the organic layer was washed with brine, dried and
evaporated. The residue was chromatographed on silica using CH,Cl,/MeOH
(50:1} to give the title compound in 52% yield. MS: 480.5 (M+H)*.

Example 49

(15,25,45)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[{4~chloro-phenyl)-
-amide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yi)-phenyl}-amide}

Step 1: (15,25)-2-(4-Chloro-phenyicarbamoyl)-4-oxo- cyclopentanecarboxyhc acid
ethyl ester (49a)

Starting from 41, the title compound was prepared in quantitative yield accordmg
to the procedure for example 3. MS: 310.0 (M+H)".
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Wé’ré%{’ﬁ 84%57& was dried and evaporated. The residue was

10 To a solution of 100 mg of 49b in 2 ml of CH2CI2 was added at -60C
0.13 ml of a 50% solution of bis-(2-methoxyethyl)-aminosulfur trifluoride in
THE and stirring was continued at -60C for 30 min. The solution was

warmed to 20C, washed with saturated agueous NaHCO3_and water, the
PCT/EP2005/611430

chromatographed on silica using heptane/AcOEt (6:1) to give the 15 title
compound in 70% yield. MS: 314.0 (M++/%: Step

(1838, 4-Ch e i
RS H R

q%ﬁ%ﬁ@?@@%&éﬂﬂﬁ@thﬁl ﬁﬁ@%ﬁ*@)‘&é@f?é%} example land 2, step 3.
MS: 284.1 (M-H)'. 20 Step

5: §k$t;ﬂﬁng®)n449¢uﬁmtbgedopenmnbﬁ&&e@mgd(yhgoaﬁdgle[@mmu
PhSPY:AR kdi%z) ae {iebo i s axer2ibwyridird o4)-Rosayiaaide! (49)

I s e

(M&bi)n4W@@00@£@48@52(P?@WEP2005/011430 71 Example 50 FF H
N JyNH OO -- a (IS,2S)-4,4-Difluoro-cyclopentane-1,2-dicarboxylic acid
1-(4echioret flaciyd)gamide]2206% vield. MS: 312.3 (M+H)".
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl)-amide} 5 Step

1. %3@1@%4@@(@@%9&1?&59%%ﬂﬁd{ﬂﬂ@6% cyclopentanecarboxyhc
Cyd%’%ﬁﬁeﬁe ylic acid (50a) To a solution of 52 mg of 49a in | nil of
CEPCIWasa at 0C 0.40 ml of a 50% solution

co ?lﬁr'fl‘é %Q’%X &h)%{)orﬁ%ng ierﬁlg?u#g_rff%/ m%/-é—gH & a\Fwﬁt'é ura ea° fa

adiddosshttipNaf G 3-methoxitshytherompaiidiydtunddednddEmgd stirring
evapasteduddg (esidus - was, s iRgIapRedaSHIiCR 4oty washed with

heﬁ%um‘?’ﬁ%%%ﬁ 1%&!&3@)!;/ a?nﬁqwat‘ggg #D g%{r]:qayer was dried and evaporated
The residue was chromatographed on silica using heptane/AcOEt (6:1) to give the
title compound in 70% yield. MS: 314.0 (M+H)". -

Step 4: (15,25,45)-2-(4- Chloro- phenylcarbamoyi)-t} -fiuoro- cyclopentanecarboxyhc
acid (4%9¢)

Starting from 494, the' title compound was prepared in quantitative yield according.
to the procedure for example 1 and 2, step 3. MS: 284.1 (M-H)".

Step 5: (}5,28,45)»4«-F1uoro-cyciopentane-1,2udicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenyl} -amide} (49)

Starting from 49e, the title compound was prepared in 50% yield according to the
procedure for example 1 and 2, step 4. MS: 472.4 (M+H)". ‘
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31% vyield. MS: 330.1 (M-H)'. Step
2:(1S,2S)-2-(4-Chloro-phenylcarbanioyl)-4,4-difluoro-
cyclopentanecarboxylic acid (50b) 15 Starting from 50a, the title

womeposrigzwas prepared in quantitative yield according topibegrmesdinse

for example | and 2, step 3. MS: 302.0 (M-H)-. Step 3:
(1S,2S)-4,4-Difluoro-cyclopentane-1,2-digarboxylic acid I-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl] -amide} (50c)
Stastingdefs0m 50D, the title compound was prepared in 50% yield
according to the .20 procedure for example 1 and 2, step 4. MS: 488.0
(M-H)'. WO 2006/048152 PCT/EP2005/011430 -72- Example 51 C1 Ic
2Sor~.a»zAn) 4-H pdr nr Zc “Ye ..a.. _-1,2-...-d.carb , oxylic acid -[(4
chlo*o-ph yI) w- ~ t i amide}
2-{[2- H ro-}ﬁv(« -0%0-2H-pyridin-1-yl)-phenyl]-amide} 5 A suspension of

g 6f £-(4 no 3 fluoro-phenyl)-1H-pyridin-2-one (prepared

rding to C. E-Bighe et al., patent application WO 2003045912) in 10

mI of toluene was tyeated at 20C with 0.64 ml of a 2 M AlMe, in heptane
and stirring was continued for 1 h. 100 mg of 49b was added and the
solution was stirred at reflux temperature for 1 h. The -mixture was cooled

artitio ed between |.N HCI A e organic ayer
S PR S SR PSS Tt aaem
cmd#éﬁjﬂﬁaﬁhew@n(étm gEimpyridiscrDApheer] (28:id3lo give the title
product in 73% yield. 470.5 (M+H)'. The relative and absolute

c&mﬁgut&ﬁ@&)v&a(s&dﬁthxmpm%yamﬁéaﬁyamaimm 51 complexed with
%%%ﬁéém&&ﬁ%@@ﬂé%é& QE
S)-4-Hydroxy-cyclopentane-l,2-dicarboxylic acid
r o, 09
- 2a$ (3r§n4g§ %%(Jggf%p :’?dl n- -yI Hﬁc}ﬁ saar‘r:%fi aé?aﬁl?léofff)ﬂmf@s '?he
titfuttorn Ebis mgtb?é}sﬁgéﬁ-aeemng@ftért eosidrRdtiE fisyd stirring was

continued at 20°C for 30 min. The sclution was washed with saturated aqueous

NaHCO; and water, the organic layer was dried and evaporated. The residue was
chromatographed on silica using heptane/AcOEt (7:1) to give the title compound in
31% yield. MS: 330.1 (M-H)".

Step 2: (15,25)-2-(4-Chloro-phenylcarbamoyl)-4,4-diffuoro-
cyclopentanecarboxylic acid (50b)

Starting from 50a, the title compound was prepared in quantitative yield according
to the procedure for examnple 1 and 2, step 3. MS: 302.0 (M-H)".

Step 3: (1S,?.S)—4,4~Diﬁﬁor0-cyclopentane-1,2-dicarboxyiic: acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo~-2H-pyridin-1-yl)-phenyl] -amide} {50c)

Stasting from 50b, the title compound was prepared in 50% yield acr;ording to the
procedure for example 1 and 2, step 4. MS: 488.0 (M-H)".
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20 example 51. MS: 470.4 (M+H)'. WO 2006/048152

PCT/EP2005/011430 -73- Example 53 N-y{ 0>~.--NN F G

(1S,2S,4S)-4-Methoxy-cyclopentane-1,2-dicarboxylic acid
4-chloro-phenyl)- amide]

W?{L%%o‘?fuof‘g 24 -(2-0x0-2H-pyridin-1-yl)-phenyl)-anode} 5 Ster}’
(1S,2S,4S)-2-(4-Chloro-phenylcarbamoyl)-4-methoxy-
cyclopentanecarboxylic acid ethyl ester {33a) A mixture of 50 mg of 49c,
26§x2rin?g?9f g20 and 229 mg of Mel in 0.5 ml of MeCN and 0.2 ml of THE
was stifred at 20C for 48 h. The suspension was filtered, the filtrate
evaporated and the residue chromatographed on silica using
heptane/Ac®ELt 10 (3:1) to give the title compound in 23% vyield. MS:

. Step

; S)- =Metfoxy-cyclopentane-1,2-dicarboxylic ‘acid 1-[(4-chloro-

-amlde] -fI;oro -4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} (53)

(inEPZOGS/ﬂ!lti?pﬂ

Stérting from 53a, t le compound was prepared according to the
procedure for example 51. MS: 482.0 (M-H)'. 15 Example 54 G\ /
(1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic acid

1- ﬁ-,,;.\h;,l-x;\ wldia\%' tmd%lm, o) "icarbﬁn Yicacid - f( r]-ﬂnrn-nkcn }\..

Auy\-uu. e ™R, uuuu uuuuuuu

UOrG-4-(2-0X0-2 ridin-1- I henyl]-anode WO 2006/04815
2 LR e R MR bR e
1:(1S,2S)-2-[2-Fluoro-4-(2-oxo-2H-pyridin-1-yl phenylcarbamoyl] -4-
meétiSyieprsepabpehms et iifoagoakif usiey Pesrst (HayFisia-gobfion of
1.Qgephrtihdroidi gk oCT H BiggeeOdb 1 prknf Apphiethyh rorpheiioessvasin 10

adgedralikalkd 2 LLISARYV G QI ate AN NBSe and

continued 5 at-15C for_.30 min and at 20C for | h, The suspe sion obtained

Wé&‘%ﬁ‘é&ﬁ&%ﬁgﬁ@é@& AR e of £ %V@scﬁdded and the solution was
1- pisaed imo<Bflusropptremd Yo H -pyFiei mm2epme wisrapdad co 2060 ridg to C.

F. BIgAR flalerhalaNRPRHICAIPAMNE. 200306224 B)dP s washed with water,

dried and evaporated. The residue was chromatographed on silica using
CH,Cl/MeOH (25:1) to give the title product in 73% yield. 470.5 (M+H)". The
relative and absolute configuration was determined by an X-ray analysis of 51

complexed with factor Xa.

Example 52
%/

(18,25,48)-4-Hydroxy-cyclopentane-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl}-phenyl]-amide}

Starting from 49c¢, the title compound was prepared according to the procedure for
example 51. MS: 470.4 (M+H)"
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aml of DM IF and stirring was continued at 60C for | h. The reaction
mixture 6._s evaporated and the residue partitioned between 1 N HC1
and AcOEt, the organic 10 layer was washed with HCI and brine, dried
vandoevepasated. The residue was chromatographed on silisatgiRehs/o11430
heptane/AcOEt (1:2) to give 1.28 g of the title compound 54a. MS: 385.0
(M+H)+. Step 2:(1S,2S)-4-Methylene-cyclgpentane-1,2-dicarboxylic acid
1-[(5-chloro- pyridin-2-yl)-amide] 2-{
[2-Hearpl4 §2-0x0-2H-pyridin-1-yl)-phenyl]-amide} 15 A suspension of 69
mg of 2-amino-5-chloro-pyridine in 2 ml of toluene was treated at 20C .
with 0.26 ml of a 2 M AlMe3 in heptane and stirring was continued for 1 h.
50 mg of 544 was added and the solution was stirred at reflux temperature
for 2 h. Thémixture was cooled to 20C and partitioned between | N HCI
and Ac@ ~The,organic layer was washed with water, dried and
{e idue was 20 chromatographed on a thick layer silica
plat mg CH2CG22/MgOH (9:1) to give the title product in 79% yield.
MS: 467.1 (M+H)'. Qénple 551 HNrO OHNclO
(1S,28)—4-Methy|ené\- yclopentane-1,2-dicarboxylic acid
1-[(6-chloro-pyridin-3- 25 yl)-amide]

-4-(2-0X0 rldln 1- |de} WO 2006/048152
P DTS SRS oD A Sl I & hloro phem)-
5-&midel 2- Hﬁr@myrﬁjiﬁezmréfﬁtmdmﬁommimmaéd in 29% yield
according to the procedure for example 54, step 2. MS: 467.2 (M+H)'.

Exétample(5529,48) - Q- (@ Gt ¢-pBenylcarbamoyl)-4-methoxy-
cyclopentanecarboxylic acid ethyl ester (53a) '

A mixture of 50 mg of 49¢, 263 :ﬁg of Ag;0 and 229 mg of Mel in 0.5 ml of MeCN
and 0.2 m! of THF was stirred at 20°C for 48 h. The suspension was filtered, the
filtrate evaporated and the residue chromatographed on silica using heptane/AcOFt
{3:1) to give the title compound in 23% vield. MS: 326.1 (M+H)".

* Step 2: (18,23,43):—4—Methoxy—cyc§opentane-1,2-djc:arboxyiic acid 1-[{4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} (53)

Starting from 53z, the title compound was prepared according to the précedure for
example 51, MS: 482.0 (M-H)".

Example 54

i
@ ,
)

(18,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-
yi)-amide] 2-{{2-ﬂuorb-4—(2-0X0~2H~pyridm~i—yi)-phcnyl] -amide}
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5 (1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic acid
1-[(5-chloro-pyrimidin- 2-yl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} Starting from 54a

and 2-amino-5-chloropyrimidine, the title compound was pr. ed in 6%
w?e?&“ﬁc%%lrs&mg to the procedure for example 54, step 2. MS: %6005/ Bi1a30
(M+H)'. 10 Example 57 NO O HN F
(1S 2S)-4-Methylene-cyclopentane-1,2- dlzérboxyllc acid

I vl)-amide )
lr}(;)go 4? Sg oxgo-PgII—ﬁ? #I 2 J( i%%ﬁyﬁ‘%r%lg) }Pheg%dc%lrr%rﬁ%%-%ha
and"&" F(S'FOQBQ N i O’Eh‘éc eBisstTR&RAs prepared 15 in 28%
yield according to the procedure for example 54, step 2. MS: 481.9 (M-H)
W3 2es80ugiE P T4 P 20D 0n9ABeF ﬂ@(Eééawip}é%@nemm»mme

(1S~2§adﬂel>11gthmem)emﬁlp@ﬁe&w@im&mm%yhﬁ&mmg was continued

I} en

? R S oI for 1y T B LSy i et
68°Eh retusianiAel 3 pl d-Empiend Qrespitisarba YH s8ostiyididne

acQ@rdmgmtb@r@@eecmrE Bigeannleabeds stemiaSWAD 80b AMad1) T in 8

Examglh%ég‘* Un(.N-S‘LHQﬁH Nﬂ\ Bg}.lluuuui "t SGOF F"“' }‘ E‘e Ee”ﬂj_g}“ u...}'-’-?u;ﬁ' wrac
(1S,2S)-4- Methéylene %clopentane 1,2- dlcarboxglc aci A
1 {rﬁaﬂ’a%dz;atl B oE5 % PR KA Ay frfiaBe AcOEL, the organic

2-[{atdrimedoieshd sl and brine, dried and evaporated. The residue was
chromatographed on silica using heptane/AcOEt (1:2) to give 1.28 g of the title
compound 54a. M$: 385.0 (M+H)".

Step 2: (18,28)-4-Methylene-cyclopentane-1,2-dicarboxylic acid i—{(S«»c-hlox;o-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-o0xo-2H-pyridin-1-yl}-phenyl]-amide}

A suspension of 69 mg of 2-amino-5-chloro-pyridine in 2 ml of toluene was treated
at 20°C with 0.26 ml of a 2 M AlMe; in heptane and stirring was continued for 1 h.
50 mg of 54a was added and the solution was stirred at reflux temperature for 2 h.
The mixture was cooled to 20°C and partitioned between I N HCl and AcOEt. The
organic layer was washed with water, dried and evaporated. The residue was
chroniatographed on a thick layer silica plate using CH;ClleeOH (9:1) to give the
title product in 79% vield. MS: 467.1 (M+H)".

Example 55

(18,28)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(6-chloro-pyridin-3-
yl)-amide] 2-{{2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}
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Starting from 54a and 6-aminoindole, the tide compound was prepared in
25% yield according to the procedure for example 54, step 2. MS: 471.3
(M+H)+. WO 2006/048152 PCT/EP2005/011430 -77- Example 60 ' NM
wO Bné/u€33 S, 2S)-4-Methylene-cyclopentane-1,2-dicarboxycacedobs 11436
[(4-chloro-phenyl)- amide] 2-([4-(2-ox0-2H-pyridin-1-yl)-phenyll-amide} 5
Starting from 41c and 1-(4-Amino-phenyhslH-pyridin-2-one (prepared
according to C. F. Bigge et al., patent application WO 2003045912), the
titheodmg Soun 4y asd reparec nt2@Upyisithacterdikg tothepioes duspatet
exanwleyrld M43 & @M e GXRRRISLAIO 54, step 2. MS: 467.2 (M+H)*,
(1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic acid
1-@%}8Eigggphenyl)- amide | 2-{ (2-methyl-4-(2-oxo-2H-pyridin-
1-yl)-phenyll -anode} H yM N 9y~N Starting from 41c and
[-(4-Amino-3-methyl-phenyl)-1H-pyridin-2-one (prepared according to C.
F. Bigge et &l., patent application WO 2003045912), the title 15 compound
was prepaked/in 48% yield according to the procedure for example 51.
MS: 465-Q (M¥y+. Example 62 |
(1S ;4-Me’t%e-cyclopentane-l,2-dicarboxylic acid

1 ioro-pheny)- amide] 2-{ (2-fluoro-4-(2-oxo-2H-pyrazin-
I-yl)-phenyll-an 2006/048152 PCTIEP2005/011430 -78- N
Starting from 41c %rﬁ

(prepared accordi

2003045912), the title

(15,28)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-pyrimidin-

-(4-Amino-3-fluoro-phenyl)-1H-pyrazin-2-one
o C. F. Bigge et al., patent application WO
2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

Starting from 54a and 2-amino-5-chloropyrimidine, the title compound was
prepared in 6% yield according to the procedure for example 54, step 2. MS: 468.0
(M+H)".

Example 57

{15,28)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-3-fluoro-
phenyl)-amide] 2-{[2-fluorc-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} |

Starting from 54a and 4-chloro-3-fiuoroaniline, the title compound was prepared
in 28% yield according to the procedure for example 54, step 2. MS: 481.9 (M-H)".
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compound was prepared in 54% yield according to the procedure for
example 51. 5 MS: 467.4 (M+H)+. Example 63
(1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic acid

-[(4-chlorg-phenyl)- amide]
V‘%%%"—ﬁﬁ‘%)gr{é)?4-(3-methyl-2-oxo-2H-pyridin-1-y|)-pheny|]-ami(:{')(gfg: 180{}?%”30
61\/ 10 Starting from 41c and .
1-(4-Amino-3-4uoro-phenyl)-3-methyl-IH-ﬁ/fidin-z-one (prepared
acg)?arjqjin}g 19 C. F. Bigge et al., patent application WO 2003045912), the
title corﬁpound was prepared in 59% yield according to the procedure for
example 51. MS: 480.0 (M+H)+. Example 64 15
(1S,2S)-4-Methylene-cydopentane-l,2-dicarboxylic acid

5-(2- anes @ I-phenyl)-pyridin-2-ylamine (prepared according to R.
A. Galemmo et aFpatént application W09857937), the title compound
was prepared in qugntiative yield according to the procedure for 5
example 51. MS: 510.0 (M+H)t. Example 65
(1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic acid -
1-[(EBcSletevihieriphs-ariigehtane- 1,2-dicarboxylic acid 1-[(3~-chlore-phenyl)-
2-JAs{Eoinelndamingmehyx 'Faaglzi: BalharoRagyyl-amide} N/
\IM F _]Ciliurif-%tiNN 4N OO ~}|3]\y' 0 Starti?g-};rgmlc and
4-@5%%61%%&%%@ %@A‘é%ﬂ%ﬁx‘%‘,‘&i&’ Bﬂ%'y&gf)%hnd was prepared in 58%

vield according to the procedure for example 54, step 2. MS: 466.1 (M+H)".

Example 59

(15,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-{[2-fluoro-4-(2-oxo-
2H-pyridin-1-yl}-phenyl}-amide} 2-[(1H-indol-6-yl)-amide]

Starting from 54a and 6-aminoindole, the title compound was prepared in 25%
yield according to the procedure for example 54, step 2. MS: 471.3 (M+H)".
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phenylamine (prepared according to M. L. Quan et al., patent application

WO 2003047517), the title compound was prepared in 5% yield

according to the procedure for example 51. MS: 496.1 (M+H)'. Example
Wab2a&4L82S)-4-Methylene-cyclopentane-1,2-dicarboxylic a¢igizr2005/011430

1-[(4-chloro-phenyl)- amide]

2-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-amide} WO 2006/048152

PCT/EP2005/011430 -go Starting from 41c and

4-@rtmpia &8-fluoro-phenyl)-morpholin-3-one (prepared according to C.

F. Bigge et al., patent application WO 2003045912), the title compound.

was prepared in 53% yield according to the procedure for example 51. 5

MS: 47 M+H)+. Example 67
(1S,2S)-4-KMethylene-cyclopentane-1,2-dicarboxylic acid
1 [(4 C lqg-g nyl)- amide]

trahy’dr -dioxido-2H-1,2-thiazin-2-yl)-phenyl]-amide] N~ R
y-- 0~ 10 St rom 41c and
4-(Tetrahydro-1,1-dipxjdo-2H-1,2-thiazin-2-yl)- phenylamine (prepared

according to I. Zeid et aL, journal de la Societe Algerienne de Chimie _
4(2) 171, 1994), the title compound was prepared in 79% yield according

e.for ex Ie 51 S: 48 1 le 68 15
gée %%-Széf %ﬁy o SV CaIBERY: P}{Icsa %ilfu@? ‘t’?é’%“ﬁﬁ pyr
|d|ﬁmffie§/6 Hﬁéﬁw&ar%ﬁrﬁwﬂl@fd vimepemllcamidgllic acid ethyl ester WO
2006/048152 PCT/EP2005/011430 -81- F 010 [ItW& racemic Step 1:

(Zp@rtihg Alavot phenl/lebbamoytplacryljeibtipyridin-2-one (prepared according
to C. F. Bigge et al., patent application WO 2003045912), the title compound was
prepared in 23% yield accordmg to the procedure for example 51. MS: 448.0
(M+H)".

Example 61

(1S,2S)~4-Methjr}ene-;yclopentane—1,Zvdicarboxyﬁc acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-methyl-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} l

s
Eate<y

Starting from 41c and 1-{4-Amino-3-methyl-phenyl)-1H-pyridin-2-one (prepared
according to C. F. Bigge et al,, patent application WO 2003045912), the title

compound was prepared in 48% yield according to the procedure for example 51.
MS: 462.0 (M+H)". '

Example 62

(18,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyrazin- 1-yl)-phenyl]-amide}
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A solution of 29.3 g (300 mmol) of maleic anhydride in 500 ml of
acetonitrile was treated portionwise with 40 g (310 mmol) of
4-chloroaniline and stirred at room 5 temperature during 24 hrs. The thick

recipitate that had formed was filtered off, washed with co jtril
v e R e

A, to yield 65.7 g (97%) of the title compound.
MS: 226 (M+H)+. Step 2: 1-(4-chloro-phenyl)-pyrrole-2,5-dione In Analogy
to the procedure given in Mhaske et al.; ynthesis, 2003, p863-870: A 10
solution of 65 g (288 mmol) of (Z)-3-(4-chloro-phenylcarbamoyl)-acrylic
acid in 300 ml of benzene was treated with 41.2 g.(302 mmol) of zinc
dichlorii;&ropwise with 90.1 ml (432 mmol) of bis(trimethylsilyl)amine
and refluyed during 5 hrs. The mixture was poured into 300 ml of
aq USSHGA ( M). The aqueous phase .was extracted with AcOEt,
th bined o ic phases were washed successively 15 with
séturated aqueousﬁ@os and brine, and finally dried over Na2S04.
Evaporation of the setvent gave 58 g (97%) of the title compound. Brown
amorphous solid. MS: 208 (M+H)+. Step 3: (IRS, 5SR,
6R)-3-(4-chloro-phenyl)-2,4-dioxo-3-aza-bicyclo[31.0]hexane- 6-carboxylic
adidritrg/frestdl 20N IsGluiminof3t Suorg (S3nyhhdhlafyrazin-2-one (prepared

. I{4-shigpophenyRigyvrole; 3tAiQpsiifd el Wib oboadens was ireated with

194 niIS{% 7 mmol) of ethyldiazogcetate and refluxed during 12 hrs. .
cHBGATS Y e P R B B s s e
andbeen b(§fadlent of toluene/AcOEt from 95:5 to 90:10 gave 9.5 g (35%)

of the title compound. Off white solid. MS: 294 (M+H)+. 25 Step 4:

* (1BRI2RFBSR)-2-(4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-

pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester
W@%M/@Mﬁ&@@cﬁﬁm&ﬁﬁﬁ@m&&b&@}k sei&ﬁo[rﬁéeﬁﬂogo@&amyﬂel) of
Liseagins S e LORRAR YIRS 008(RIApaiRdARGaIni tO C.F.

Bigge et al., patent application WO 200 912)in 25 mlof THE was

- cooled to -78C and treated dropwise with 41 ml of a 1M lithium

bis(trimethylsilyl)amide-solution in THE and stirred for 30 min. To this
solution 5}9.5 g (32 mmol), of (IRS, 5SR,

6R)—3-&(4 go-p?enyl)-z,4-dioxo-3-aza—
i G’

Starting from 41c and 1-(4-Amino-3-flucro-phenyl)-3-methyl- IH-pyridin-2-one

(prepared according to C. F. Bigge et al., patent application WO 2003045912), the

title compound was prepared in 59% yield according to the procedure for example
| 51. MS: 480.0 (M+H)".

Example 64

(18,28)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[5-(2-methanesulfonyl-phenyl)-pyridin-2-vi]-amide}
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bicyclo[3.1.0]hexane-6-carboxylic acid ethyl ester were added portionwise
and the mixture was allowed to reach room temperature within a few
hours. The mixture was then poured into a diluted aqueous HC1-solution
woaes/24843and extracted with Ac Et. The combined organiepissesnaLss
dried with Na2S0O4. Evaporation of 10 the solvent and chromatography on
silica gel with dichloromethane and then yyith a gradient of
dichloromethane/MeOH from 98:2 to 95:5 gave 4.1 g (24%) of the title
compound. Light brown solid. MS: 496 (M-H) Example 69 (1
SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridi

(1@ )
2-ftuoro-4-(2-oxo-

-yi)-phenylcarbamoyf-cyclopropanecarboxylic acid ethyl ester (example
68)in a mixture of 10 ml of THE and 10 ml of a 1M 20 aqueous »
LiOH-solution was stirred during 2 hrs at room temperature. The mixture

our din ueou Iut| xtracted with
B R R A R0 Geparee
E@aﬁafaﬁéﬁpo”f ﬁ&@mm%a@e@%gpm@%wwm@ém@ﬁa
Oﬂewﬂpttalsbhds MEpadaBid uttianenypdRl 40:2&iing to the procedure for

(182R-R3) Zf4-s1iQ esphgpylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H- pyridin-
1-yl)- phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester WO .

2('_}49(&/[%&%36%2 PCTIEP2005/011430 -83-00F /N'X.. NON\1000/Cf

(18,28)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-{2-dimethylaminomethyl-imidazol-1-y1)-2-fluoro-phenyl]-amide}

T

Starting from 41c¢ and 4-(2-Dimethylaminomethyl-imidazol-1-yl)}-2-fluoro-
phenylamine (prepared according to M. L. Quan et al,, patent application WO
2003047517), the title compound was prepared in 5% yield according to the
procedure for example 51. MS: 4961 (M+H}".

Example 66

{185,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(3-0x0-morpholin-4-yl)-phenyl}-amide}
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chiral Chiral HPLC of 4 g (8.0 mmol) of
(ISR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)
3-12-fluorn-4-(2-nxo-2H-pyrirlin-I-yi)-phe.nyl arbamnol7_.-.clo n boylir acid
ethyl ester example 68.4) on "Chiracel OD" with ethanol/heptane 1:4
%%g/ 1 5 g (37%) title compound as white solid, MS: 5[) (1—6‘“11433
along W|th ca. 1.5 g (37%) of the other enantiomer
(IR,2S,3R)-2-(4-chloro-phenylcarbamoyh 89-f2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoylj- cyclopropanecarboxyllc
acid ethyl ester, off-white solid. MS: 496 (M-H) Example 71 10
(1S,2R,3S)-2-(4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-I-

yI) phep moyl)-cydopropanecarboxylic acid HOf} F O N "&N)I,;’
SN wgﬂ"f&éalogy to example 69, from

(IS S) -2-(4- enylcarbamoyl)-3-[2- :
fludro-4-(2-oxo-2H-pyrigin-1-yl)-phenylcarbamoyl]- cyclopropanecarboxyllc
acid 15 ethyl ester ( mple 70) was prepared the tltle compound. White
solid. MS: 468 (M H) Example 72
(IRS,2SR,3SR)-3-(morpholine-4-carbonyl)-eyclopropane-1,2-dicarboxylie
acigtars decintor be phényl)-dmide} 3- fluoro-phenyl)-morpholin-3-one (prepared

2-{ r 0 48152
2 le-luarad Coxgeattbon O@m&@%&%@&h@@ ARG & A5(0
compound was prepared m 53% yield according to the proceciure for example 51,

MS: 472.1 (M+H)",
Example 67

(18,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[{{4-chloro-phenyl)-
amide] 2-{[4-(tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-y1)-phenyl]-amide}

Starting from 41c and 4-(Tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-y1)-
phenylamine (prepared according to I Zeid et al, Journal de la Societe Algerienne
de Chimie 4(2), 171, 1994}, the title compound was prepared in 79% yield
according to the procedure for example 51. MS: 488.1 (M+H)".

Example 68

(1SR,2RS,35R)-2-{4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2 H-pyridin-
1-yl)-phenyicarbamoyl]-cyclopropanecarboxylic acid ethyl ester
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racemic A solution of 27 mg (0.057 mmol) of (1SR,2RS,3SR)-2-(4-chloro-
phenylcarbamoyl)-3- [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]
- cyclopropanecarboxylic acid (example 69), 25 mg (0.29 mmol) of

woazrphedirse, 35 5 mg (0.34 mmol) of N-methylmorpholine, 2amge@od4:61:430

mmol) of 1- hydroxybenzotriazole in 1.2 ml of DMF was treated at room
temperature with 17 mg (0.089 mmol) of; .
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride and stirred
for 48 hours at room perature. The mixture was poured. into 5 ml of a
agueous NaOH-solution (0.5 M), extracted with AcOEt and 10 the
combined organic phas@ dried with Na2S0O4. Evaporation of the
solvent and q..hromatogra y on silica gel with dichloromethane/MeOH
98:2 gave 28 mg (90%) of‘the tltle compound. Brown solid. MS: 537

(M"_% EX F C
,3S) 0 rpr%!)me -4- C%Eony opropane 1,2-dicarboxylic acid
-phenyl)-amide

flupro-4-(2-oxo- “2HBRATERN-1-yl)-phenyl}- amlde} OO FNN1-5100
ci Chiral In analogy to example 72, from
(1S,2R,3S)-2-(4-chloro-phenylcarbamoyl)-3-[2-
fliforp4{(2-Gxic-2H apyridien ticpibphveslearipamoid}-cyclopropanecarboxylic
acid (example 72) was prepared the title compound. White solid. MS: 539
(M=+bbR)1i20 MY .2 @UBI048 4D BORAER2GMSM idA 80508 bnikcX ataplgiifde was
(%2@&3@8%& @@%gmmyﬁsﬁl@tm@_flﬁmﬁ%hﬁa@m@@ﬁ%l foom
Fe?{?e?é%xce %?\éqn]é %ﬂgloirg 8)! lga%! that had formed was filtered off,

oro-4 -pyri
she% with col acetom%e and dried iv. to yield 65.7 g (97%) of the title

compound. Yellow solid. MS: 226 (M+H)".

Step 2: 14(4—ch§om-phenyl)—pyrmien?.,swdione

In Analogy to the procedure given in Mhaske et al., Synthesis, 2003, p863-870: A
solution of 65 g (288 mmol) of (Z)-3-{4-chloro-phenylcarbamoyi}-acrylic acid in
300 ml of benzene was treated with 41.2 g.(302 mmol)} of zinc dichloride, dropwise
with 90.1 ml (432 mmol) of bis(trimethylsilyl}amine and refluxed during 5 hrs. .
The mixture was poured into 300 ml of aqueous HCI (0.5 M). The aqueous phase
-was extracted with AcOEt, the combined organic phases were washed successively
with saturated aqueous NaHCO; and brine, and finally dried over Na,50..
Evaporation of the solvent gave 58 g (97%) of the title compound. Brown
amorphous solid. MS: 208 (M+H)".

Step 3: (IRS, 58R, 6R)-3-(4-chloro-phenyl)-2,4-dioxo-3-aza-bicyclo[3.1.0]hexane-
6-carboxylic acid ethyl ester.

A solution of 19.4 g (93 mmol) of 1-(4-chloro-phenyl)-pyrrole-2,5-dione in 120 mi
of xylene was treated with 19.4 ml (187 mmol) of ethyldiazoacetate and refluxed
during 12 hrs. Evaporation of the solvent and chromatography on silica gel with
tolueneand then a gradient of toluene/AcOEt from 95:5 to 90:10 gave 9.5 g (35%)
of the title compound. Off white solid. MS: 294 (M+H)".

Step 4: (1SR,2RS,3SR)}-2-(4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-0x0-2H-
pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic acid ethyl ester
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W% -fluoro-4-(2-oxo-2H-pyridin- I-yl)-phenylcarbamoyl]

bN O F JI, ,N; racemic, diastereoisomeric 1-yl)phenyllamide} 5 In
analogy to example 72, from
(ISR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-

%%’B‘?%ﬁénecarboxyhc acid (example 69) and racemic PCTEP2005/011430

3-hydroxypyrrolidine was prepared the title compound (racemic mixture of
diastereomers). White solid. MS: 539 (IVI@I)+ Example 75 10

(1S,2S,4R)-4-Fluoro-cydopentane-1,2-dicarboxylic acid
14@(%14@@1@?@@21. Myoehigé ]! -(4-amino-3-fluoro-phenyl)- 1H-pyridin-2-one

2-fpZefineioadedPdinngo:@ B \Bighe <t 4il) -pivemyipatiidélnFVIQ- PO0BORED 2 Gh Q5
Orm G $i8Pvhas cooled to -78°C and treated dro w;se with 41 ml of a IM lithtum

AR T éyma siamey) L neiyene.ciclopenianecar

b OXVYlIC aCl art |ng from e tl e COI’T'I OU

wa fep@?edfmnﬂg%%flef& cotehing E8mat rB‘E:]é’é?u@‘FBP’%%a %“1 3dep-
2 bitppalisigeraammonbaohior epidieing. GMS’ BO9. 2dqiHiyiaN@se and the
2004482 O R2QDE QDI ABR mBE-SHEP Within a few hours. The mixture

('%ﬁ%ﬁ( EIPEE R 'Qiﬂn%ay &@?%kéoﬂi@oﬁyééé’&?ﬁ‘m%@ hoxylica
acid et fr (75b) Startin F%‘nt m 75a, the tjtle com &LI?% epared

.n‘a&’aﬁnww BRSRIRRET AT RRES S EEHARE for s f@ﬂ‘* pf
(th-p)#vagt@%c@r@w%rm ¢heilica gel with dichloromethane and then with a
(I@:%&&fﬂ(ﬁﬁ%@mhpye@ﬁﬁ%&mﬂn&&aby@%hgﬂmm g (24%) of the title

g%gg@g@m%w}psggm pRSter-frpc and 75d) Starting from 75b,
the title

compounds were prepared according to the procedure
Example 69

- (1SR,2RS,35R)-2-{4-chloro-phenylcarbamovyl)-3-[2-fluore-4-(2-oxo-2 H-pyridin-
1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid

{} 0O

hr o

racemic

A solution of 80 mg (0.16 mmol) of (1RS,2RS,35R)-2-(4-chloro-phenylcarbamoyi}-

3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenylcarbamoyl | -cyclopropanecarboxylic

acid ethyl ester {example 68}in a mixture of 10 ml of THF and 10 ml of a IM
aqueous LiOH-solution was stirred during 2 hrs at room temperature. The mixture
was poured into 50 ml of a aqueous HCl-solution (0.5 M), extracted with AcOEt
and the combined organic phases were dried over Na;SO,. Evaporation of the
solvent gave 65 mg (86%) of the title compound. Off-white solid. MS: 468 (M-H)".

Example 70

( 1S,2R,3S)-2~(@cﬁoro-phenylcarbamoyl)~3~[2;ﬂu0r0~4~(2-0x0~2H-pyridin-l-yl}-
phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester
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for example 22. Separation of the epimers 75c and 75d was accomplished
by chromatography on silica using diethylether. The first fraction afforded
75c in 40% 10 yield. MS: 313.1 (M+H)+. The second fraction gave 75d in

Wiy WoyielgisMS: 313.1 (M+H)+. Step 4: PCT/EP2005/011430

(iS,2S,4S)-2-(5-Chloro-pyridin-2-ylcarbamoyl)-4-fluoro-cyclopentanecar-
boxylic acid ethyl ester (75e) Starting frgr&?ﬁc, the title compound was
prepared in 81% yield according to the 15 procedure for example 49, step
3. MS: 315.3 (M+H)+. Step 5:

(1S,2S,4S)-2-(5- CH@ro-Byridin-2-ylcarbamOyl)-4-fluoro-cyclopentanecar-
boxylic acid (751) Stafting from 75e, the title compound was prepared in
87% yield aFcordlng the procedure for example 1 and 2, step 3. MS:
287.4 (M ep’

(1S,2S,4 Fluwo cyc pe -1,2-d|carboxyllc acid 1-[(5-chloro-
py ldinhé-yl)-amidﬁ]az-{[Z-fluor0-4-(29t’)x0-2H-pyridin-I-yI)-phenyI]-amide}
(75gyStarting from 75f, the title compound was prepared in 45% yield
according to the procedure for example | and 2, step 4. MS: 473.0 .
(Ml FZELEXdmple8 Penmol) of (1SR,2ZRS,35R)-2~(4~chloro-phenylcarbamoyl)-

(1&&Sﬁé&ﬂ“tﬁ.ﬂl@ﬁ@:@ﬂmmaﬂehlp%glngﬁ"é@éﬁm%@%ddopmm“e:M*‘* ylic

2R %.—'Uf

i[Zf %é‘fox{g i%—q Ba%m- SRS i S5 BR oL A Baye <=
1P5poued B M te i MS: 9K ( Slepaong with ca. 1.5 g

(ISZBARS- QIQSOQMOFaapywd?nn%i/lh&%myd%ﬁﬂem@%{myﬂweame};aqz- .

baiydieo a6 {d-eiloyt Hsperdh6a)yBlaningikonhad) tbrl ?%%QH&E’&HHQ/W%QCI

pr@@l eddn SO%nvielgiacesding (tgltpﬁ 5 procedure for example 49, step
ZI 315.0 (M+H)t.

Example 71
(18,2R,38)-2-(4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2- oxo—ZH-pyndm- -y}~
phenylcarbamoyl-cyclopropanecarboxylic acid

HO 'O

t rro
Ci

Chiral

In analogy to example 69, from (15,2R,3S)-2-(4-~chloro-phenylcarbamoyl)-3-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic acid
ethyl ester (example 70) was prepared the title compound. White solid. MS: 468
(M-HY. ‘ ‘

- Example 72

( IRS,ZSR,3SR)~3—(morphoﬁne-zi-carbqnyi)—cycio;aropane»l,zwdicarboxylic acid 1-
{{4-chloro-phenyl)-amide} 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-
amide} :
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Step 2:
(1S,2S,4R)-2-(5-Chloro-pyridin-2-ylcarbamoyl)-4-fluoro-cydopentanecar-
boxylic acid (76b) - Starting from 76a, the title compound was prepared in
GOCV(gleId according to the procedure for example | and 2, ;%%%mons%nmse
)* 10 Step 3:
(1S,2S,4S)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2-pyridin-l-yl)-phenyl]-amide]
(76c) Starting from 76b, the title compound was prepared in 70% yield
according to the py6cedure for example 1 and 2, step 4. MS: 473.2
(M+H)'. 15 Example 77 (§S,2$,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic
acid 1-[(5-chloro-pyritin-2-f/1)-amide]
2-{[2-methyl-4F(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} WO 2006/048152
PCT/EP2005/011430 -88-B.N-P'NiNQ O' 00 Starting from 75f and

1-(4-§mino yl- Bﬂienyl) 11ﬂ/pyr| 0 pne (prepared. according to C.
F. Bigge e tent @pplicatigh WG2003Q45912), the title compound
wag prefyared in 49% yield according to the p?dcedure for example 1 5
an p 4. MS: 469.0"8#1F)+. Example 78

(IS 2S,4R)-4- FIuoro -cyclopentane-1,2-dicarboxylic add
5 chlo r 1)-amide
Lré% -3(/2 -0X0 I>-/|28 ragjO éi yI) Eﬁ‘en)yl] Si ée?qzz%ﬁg’-—sﬁl\? & eler:
i |\p @N:E;anoyI) -3~ {2 ﬂuoro-é_ (2-ox0~2H-pyridin-1-yl}-phenylcarbamoyl]-
cyclopropanecarboxylic acid {example 69), 25 mg (0.29 mmol) of morpholine, 35
mg (0.34 mmol) of N-methylmorpholine, 2 mg (0015 mmol} of 1-
hydroxybenzotriazole in 1.2 ml of DMF was treated at room temperature with 17
mg (0089 mmol} of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride and stirred for 48 hours at room temperature. The mixture was
poured into 5 ml of a agueous NaOH-solution {0.5 M), extracted with AcOEt and
the combined organic phases were dried with Na;SO,. Evaporation of the solvent
and chromatography on silica gel with dichloromethane/MeQOH 98:2 gave 28 mg
{90%) of the title compound. Brown solid. MS: 537 (M-H)'. ‘

Example 73

(1R,2S,3S)w3»{morph-oiine-é~carbonyl}—cyclopropané— 1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-{[2-ﬂuoro—4—{2—_oxo—EH-pyridin-1-y1)‘-phenyi]-amide}
8]

Q :

/@/ 7} ,.,,l NC1

Chiral

In analogy to example 72, from ({15,2R,3S)-2-(4-chloro-phenylcarbamoyl}-3-[2-
fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic  acid
(example 72) was prepared the title compound. White solid. MS: 539 (M+H™).
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10 Starting from 75f and 1-(4-amino-3-fluoro-phenyl)-IH-pyrazin-2-one
(prepared according to C. F. Bigge et al., patent application WO
2003045912), the title compound was prepared in 32% yield according to
vbequmaeditre for example 1 and 2, step 4. MS: 473.9 (M+b)tekexaginle e
79 15 (1S,2S,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid
I-[(5-chloro-pyridin-2- yl)-amide] -85
2-{[2-fluoro-4-(3-oxo-morpholi.n-4-yl)-phenyl]-amide} WO 2006/048152
P&L{EPROA5/011430 -89- F'N~I-N CI ~N O O F Co~(r) Starting from 75f
and 4-(4-amino-3-fluoro-phenyl)-morpholin-3-one (prepared according to
C. | t,, lication WO 2003045912), the title
o e o e T e i S
exXifmpre i “‘e.fr‘f%lz,(éfé‘i‘}%?m%‘%‘%’ il 212 Enarapid soxo-2H-pyridin-
(1S,2S,4R)-4-Fluoro-cyclopentane-1,A-dicarboxylic acid
1-[(5-chloro-pyridin-2- yl)-amide]
2-{[4-(3-oxo-morpholin-4-yl)-phenyl]- F.&§-P/T-N/NOOCP~~ i
Co~ 10 Starting from 75f and 4-(4-amino-ph&nyl)-morpholin-3-one
(prepared according to C. Thofhas et al., patent application WO
2005026135), the title compouad wal: prepgared in K% yield according to
the procedure for example | §nd 2 stepj#h. MS: 4{61.0@:. Example
81 2 0 o - =
i N Ci

© racemic, diasterecisomeric

1-yl)phenyljamide}

In 2nalogy to example 72, from (1SR,2RS,35R)-2-(4-chloro-phenylcarbamoyl)-3-
{2-fluoro-4-{2-0x0-2H-pyridin- 1-yl)- phenylcarbamoyl} -cyclopropanecarboxylic
acid (example 69) and racemic 3-hydroxypyrrolidine was prepared the title
comgonnd {racemic mixture of diastereomers). White solid. MS: 539 (M+H)™.

Example 75

(1S,?.S,éR)-4—Fluoroncydopentane-l,Z-dicérboxyIic acid 1-[(5-chloro-pyridin-2-
yh-amide] 2-{{2-fluoro-4-{2-ox0-2H-pyridin-1-yl}-phenyl]-amide}

Step 1: (1S,ZS)»2~(S-Chloro-pyﬁdin~2—yicérbamoy1)-4-methyiene-cyclopentanecar—
boxylic acid ethyl ester (75a) :

Starting from 41b, the title compound was prepared in 48% yield according to the

procedure for example 1 and 2, step 2 using 2-amino-5-chloropyridine. MS: 309.1
(M+H)".
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15 (ISR,2RS,3SR)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid
1-[(4- chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl]-amide} WO 2006/048152
PCT/EP2005/011430 -900 Fr.N ON 1-11 ....rN GI race |c A solution
ot ‘68’(5204 mmol) of (1SR,2RS,3SR)-2-(4- chloro -pheny AEat Iézr{r}wﬂgq 1430
3-[ 2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]
-cyclopropanecarboxyllc acid ethyl ester8example 68) in 0.5 ml of THE
0.08 mm L|AIH4 st|rred t RT during lhr
The |xt ?évgvgg ﬁs rHiglém‘ﬂxn icy v"véi”e?arhe’? ra e% [ With AcOET aR¢ ﬁ%oxyhc
corridingulsstraniéphases were dried over Na2S04. F|Itrat|on,
evaporation of the solvent and chromatography on silica gel with
dicuoiamiztaaigimiethalechbbthdgeved mepiBadl) qb{dSRIZRBRSRJe8ding
hy. QREARANG- ik yhigyacid
p %93%%"%%%% A PR RaD

2 el é'%s(@agx&&ﬂ%'%} -3 é@kﬂt]%@’@ﬁ@i%lﬁ%&&&w D hydroxy-

semisoli

(19Kl M‘%@)’W@fﬁ %éﬂ"é’ fséeéi?ﬁééfﬁbm): acid 1-amide

2-[(4-chloro- phenyl)-amide] ,

3- [fradting o 250x 822 Hip ean oLy pisehyiERarid EF OrNiRg to-tDerBrasadiere

15f8f' mwz 0. g&@ﬁﬁﬁﬁeﬂﬂoﬁ ete epimers 75c and 75d was accomplished by
R.2R 4=chloro o
uoro%fj 5 I—f‘hcaru Illﬁgg y eny]ca %)%rr?\tofgr/ é?/% %%%%egn?géénbéozﬁ

ncm@d%&éﬂﬁp!eﬂég nd ErpsserndnireriondavRashiegaregield. MS: 313.1

(18R:28R,3RS)-

3

Step 4: (15,25,48)-2-(5-Chloro-pyridin-2-ylcarbamoyl}-4-fluoro-cyclopentanecar-
boxylic acid ethyl ester (75¢)

Starting from 75¢, the title compound was prepared in 81% vyield according to the
procedure for example 49, step 3. MS: 315.3 (M+H)™.

Step 5: (18,25,45)-2-(5-Chloro-pyridin-2-ylcarbamoyl)-4-fluoro-cyclopentanecar-
boxylic acid (75£) -

Starting from 73e, the title compound was prepared in 87% vield according to the
procedure for example 1 and 2, step 3. MS: 287.1 (M+H)".

Step 6. (1S5,25,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-0x0-2H~pyridin-1-yl)-phenyl| -amide}
(75¢)

Starting from 75f, the title compound was prepared in 45% yield according to the
procedure for example 1 and 2, step 4. MS: 473.0 (M+H)".

Exampie 76

(15,25,45)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[{5-chloro-pyridin-2-
yl)-amidej 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}



i0

15

cyclopropane-1,2,3-tricarboxylic acid 1-amide 2-[ (4-chloro-phenyl)-amide]
3-[[2 20 fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide}. Light yellow solid.
MS: 467(M-H) WO 2006/048152 PCT/EP2005/011430 -91- Example 83
W@ 3RsART53SR)-3-(1-hydroxy-I-methyl-ethyl)-cyclopropane g2 e ssheniy o
c acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phegyl)- amide} F 9NN NUJoo/
racemic Ci 5 A solution of 43 mg (0.09mmol) of
(1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-
3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phefylcarbamoyl]-cyclopropanecarbo
xylic acid ethyl ester (example 68) in 1yml/of THE was cooled to -78 and
treated with 0.14 ml (0.43 ethwmoagnesmmchlonde solution
in ether. The mixture 10 wag! allgwed@o rea@¥RT and stirred for 5 hrs.
The mixture was treated Hith “Saturated aqug NH4CI solution and
extracted with AcOEt. Drying of the combinetrdrganic phases over

Na2S04, filtration, evaporation of the solver@d,@hromatography on
5 .

silica gel with dichloromethane/methanol 95 ve 21 mg (50%) of
(ISR,2RS,3SR)-3-(1-hydroxy-I-methyl-ethyl)-cyclopropane-1,2 15
dicarboxylic acid 1-[(4-chloro-phenyl)-amide}

2-$fepiitiot 63234 0x&-Cr{-higidinyiigi)-ghd raf)amoid e }-FetowgiltigetdSecar-

A% M EDd Eikpreple Ba)
(ISR,2RS,3SR)-3-(1-ethyl-I-hydroxy-propyl)-cyclopropane-1,2- dlcarboxyllc
a@ﬁr&ﬁgﬁ&gleﬂ RhERY) @JHJSSJnd was prepared in 60% ineid according to the

2 flyoro-4-(2-oxa-2H-p rl%lnh%syglghenyl) 29 amide

oce ure for exampie 49, s 0 (M+H

Step 2: (15,25,4R)-2-(5- Chioro-pynchn -2-ylcarbamoyl)-4-fluoro- cyciopentanecar*
boxylic add (76b)

Starting from 76a, the title compound was prepared in 60% yield according to the
procedure for example 1 and 2, step 3. MS: 287.0 (M+H)".

Step  3: (15,25,45)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid  1-[(5-chloro-
pyndm 2-yI}-amide] 2-{{2- ﬂuor0—4 (2 oxo-2H-pyridin-1- y}) phenyl}- armde} :
(76¢)

Starting from 76b, the title compound was prepared in 70% yield according to the
procedure for example 1 and 2, step 4. MS: 473. 2 (M+H)".

Example 77

{15,25,4R}-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yh)-amide] Z-{[2-methyl-4-(2-0x0-2H-pyridin-1-y1)-phenyl]-amide}
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N N'JI /O O racemicCl In analogy to example 83, from
(1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenylcarbamoyl]-cyclopropanecarboxyl
ic WO 2006/048152 PCT/EP2005/011430 -92 acid ethyl e?@f/}&%&@ﬂﬁtsﬂ

W8’82)0%6#'1%séﬁ%yImagnesium bromide was prepared

(ISR,2RS>3SR)-3-(1-ethyl-i-hydroxy-propyl)-cyclopropane-1,2-dicarboxyli
c acid 1-[(4-chloro-phenyl)-amide] - 88-
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}- amide}. Yellow solid. MS:
512 (M+H)+. 5 Example 85 :
(IRS,2SR,3SR)-3-(piperidine-I-carbon
acid I- [(4-chloro-phenyl)-amide] H
2-{[2-fluoro-4-(2-oxo-2H-pyridin=t-yl) heq;{/l]‘-
NOcO1/Cf racemic 1§ ogy to exa

clopropane-1,2-dicarboxylic

2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenylcarbamoyl)-cyclopropanecarbox
ylic acid (example 69) and piperidine was fep ed :
(1RS,2SR,3SR)-3-(piperidine-1- carbonyl)- ropane-1,2-dicarboxylic
acid 1-[(4-chloro-phenyl)-amide] 2-{[2-

I SR M550

(I RBPERE 30RG-chcIBigaspEn®-1 Peisnti cRIRTnG i 2003045912), the title

1-46inpblordphepidy-aedide  Pedjtaket hytamdie 8s{the procedure for example 1
[2:149r Q45 @-@-243-pidit:yN)-phenyl-amide} F N /N

Example 78

© (18,28,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(2-0x0-ZH-pyrazin-1-yl)-phenyl]-amide}

Starting from 75f and 1-(4-amino-3-fluoro-phenyl)-1H-pyrazin-2-one (prepared
according to C. F. Bigge et al, patent application WO 2003045912), the title
compound was prepared in 32% yield according to the procedure for example 1
and 2, step 4. M35: 473.9 (M+H)+.

Example 79

© (18,25,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chlero-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl}-amide}
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/ O O/ N Mcemic CI 20 In analogy to example 72, from
(ISR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3- [
2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxyl
e aosifersample 69) and dimethylamine hydrochloride waseptepesdo:1430
(1RS,2SR,3SR) WO 2006/048152 PCT/EP2005/011430 -93
cyclopropane-1,2,3-tricarboxylic acid 1-[(4zchloro-phenyl)-amide] 2-
dimethylamide 3-{ [2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}. Off-
white viscous oil. MS: 497 (M+H)'. Example 87 5
(IRS,2SR,3SR)-cyclopropane-1,2,3-tricafhoxylic acid
I-[(4-chloro-phenyl)-amide]
3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y3 eny‘r/}ﬁﬁwide}
2-(methyl-propyl-amide) g/ﬁlﬂj&{F S NoONO OFCI ~~~[~ racemic In

analogy to example 72, from

~ (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamo [ '

2-fluoro-4-(2-oxo-2H-pyridin- N
I-yI)-phenylcarbamoyl]-cyclopropanecarboxyg:(; y@id (example 69) and
methylpropylamine was prepared (IRS,2SR,
cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chI&o-phenyl)-amide]

3-{[2-fluoro-4- (2-0x0-2H-pyridin-1- %—phenyl]-amide} .

-G rSpy A Rded LAGHEEna A eoma R Smarpbrlin - s oot

15a(tRBiIRS T, IS R)-Bigle propan@at At apitiattiony W @Cid03045912), the title

1-ds 959'%??}3‘%&@3‘13]43% ield according to . rocedure for example 1

igﬁ?ﬁ%{ﬁ% -]( - :ﬁg-ggoH(}e{)fg_%q-{l-yl)-pheny -amlg]ee}%ffzzéhydroxy-et Iﬁ-
Example 80

(15,25,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-I{5-chloro-pyridin-2-
yh)-amide] 2-{[4-(3-ox0-morpholin-4-yl}-phenyl]-amide}’

o

Starting from 75f and 4-(4-amino-phenyl)-morpholin-3-one (prepared accor&ing

to C. Thomas et 4l., patent application WO 2005026135), the title compound was

prepared in 57% yield according to the procedure for example 1 and 2, step 4. MS:
© 461.0 (M+H)", K

Example 81

(1SR,2RS,38R)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic  acid  1-[(4-
chloro-phenyl)-amide] 2-{{2-fluoro-4-(2-ox0-2H-pyridin-1-y1)-phenyl]-amide}



15

20

INO F N\ acemic Cl In analogy to example 72, from
(ISR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3 20
[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenylcarbamoyl]-cyclopropanecarboxyl
ic WO 2006/048152 PCTIEP2005/011430 -94 acid (example 69% and
WREHYER o ethanol was prepared (1RS,2SR,3S.R)-. PCT/EF2005/011430
cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
3-{[2-fluoro-4- (2-oxo-2H-pyridin-l-yl)—phéﬁyl]—amide}
2-[(2-hydroxy-ethyl)-methyl-amide]. Brown vjscous oil. MS: 527 (M+H)*. 5
Example 89 (1RS,2SR,3SR)-cyclopropanefl,2,3-tricarboxylic acid
1-[(4-chloro-phenyl)-amide) g
3-{[2-f|uoro-4-(2-oxo-2H-py{idl yI) dﬁ@ﬁ methoxy-ethyl)-
101

methyl-amide] o/ 'INo F 6 mlc Iogy to example
72, from (1SR,2RS,3SR 1-2-/( -chloro- phgggggarbamoyl) -3-°

[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoylj
-cyclopropanecarboxylic acid (example 69) and

N-{2ehatbror) by b piarin e MERSRPEPEY-2-(4-chloro-phenylcarbamoyl)-

' (I%SﬁﬁﬁbﬁﬁﬁwcmﬁpﬂmnlEﬂ}lﬁ@fﬁ%ﬂi&ﬂ@l@icyclopropanecarboxyiic

LRE%JDQQ%HJQ%LP 0.5 ml of THE was treated with 38 mg (0.08 mmol)

3;@% ro- 4 %{ Zglr r|d|n-Jl- I) enyl]-amide 24&2 nc}etﬁgl ethxlgr
AN oWl Q%W :
sml,cmsz L mpéﬁgvé%?%%ﬁfémwefééﬁw% Bailn%‘ggméﬁ%

Fﬂtraﬂen, evaporation of the solvent and chromatography on silica gel with
dichloromethane/methanol 10:1 gave 6 mg (34%) of (1SR,2RS,38R)-3-
hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-{(4-chiore-phenyl)-amide]
" 2-{{2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl] -amide}.

Light brown semisolid. MS: 456 (M~+H)".
Example 82
(1.SR,2SR,3RS)-cyclopropane~1,2,3-tricarboxylic acid l-amide 2-[(4-chloro-

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

o NH2

@‘ ”/Q

racemic

In analogy to example 72, from (1SR,2RS,35R}-2-{4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-0oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclop rop;anecarboxyiic
acid (example 69) and ammonium chloride was prepared {15R,25R,3RS)-
cyclopropane-1,2,3-tricarboxylic acid 1-amide 2-{(4-chloro-phenyl)-amide] 3-{[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide}. Light yellow solid. MS:
467(M-H)".
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20

methyl-amide) 2-[ (4-chloro-phenyl)-amide] 3-{
[2-fluoro-4-(2-oxo-2H-pyridin-I- yl)-phenyl]-amide} 0 FO N ~fN (\I,, .IlI N
racemic Q 20 WO 2006/048152 PCT/EP2005/011430 -95 In analogy to
viexagogesi®; from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbapmayBrdoosroi1430
[2-fluoro-4-(2-oxo-2H-pyridin- I-yl)-phenylcarbamoyl] '
-cyclopropanecarboxylic acid (example_§9).and (methylamino)acetamide
was prepared (1SR,2RS,3SR)- cydopropane-1,2,3-ticarboxylic acid
1-@@;; gylmethyl-methyl-amide) 2-[(4 5 chloro-phenyl)-amide]
3 -{[2- fuoro 4-(2- oxo 2H -pyridin-1-yl)-phenyl]-amide]. Brown solid. MS:

s@ﬂzﬂ% 5;1‘@ o, e R R A g catk
I 1.

itoro-4-(2-0xo-2H-pyridin- 1-yl}-phenyl]-

2 f[Elﬂebro 4-(2-0x0- 2H pyrldln -1- yI) phenyl]-amide} ONO FN,NNOO
I/ CI racemic 10 In analogy to example 72, from
(ISR,2RS,3SR)-2-(4-chloro-phenylcarba p-3-
[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)}-phenylcaybamoyl]
-cyclopropanecarboxylic acid (;)%rﬂ%le 62)xand fjexamethyleneimine was
prepared (IRS,2SR,3SRR3- (>~ )y 1 Y ™
(azepane-I-carbonyl)-cy, eﬁaaé’-l,zféjicarb@xylic.'

1-[(4-chloro-phenyl) 15 amjde] racemic a
2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}. Brown solid. MS:
550 (M-H

A soluno)n of 43 mg (0.09mmol) of (18R,2RS,38R}-2-(4-chloro-phenylcarbamoyt)-

3-[2-fluoro-4-{2-oxo-2H-pyridin-1-y!)-phenyicarbamoyl]-cyclopropanecarboxylic
acid ethyl ester (example 68) in 1 ml of THF was cooled to -78 ° and treated with
0.14 ml (0.43 mmol) of a methylmagnesiumchloride solution in ether. The mixture
was allowed to reach RT and stirred for 5 hrs. The mixture was treated with 7
saturated agueous NHCI solution and extracted with AcOEt. Drying of the
combined organic phases over Na;,SO,, filtration, evaporation of the solvent and
chromatography on silica gel with dichloromethane/methanol 95:5 gave 21 mg
{50%) of (18R,2RS,38R})~3-(1-hydroxy-1-methyl-ethyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin- .
1-yl)-phenylj-amide}. Yellow solid. MS: 484 (M+H)".

Example 84

(15R,2RS,38R}-3-(1-ethyl-1-hydroxy-propyl)-cyclopropane-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide]  2-{[2-fluoro-4-(2-oxe-2H-pyridin-1-y1)-phenyl}-
amide}

racemic

dfj L

In analogy to example 83, from ( ISR,ZRS,SSR)—Z—(4—chlom-phenylcarbamoyi)-fi-
{2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenylcarbamoyl ] -cyclopropanecarboxylic



Example 92 (1
RS,25R,3SR)-3-(3-oxo-piperazine-l-carbonyl)-cyclopropane-I,2-dicarboxyl
ic acid 1-[(4-chloro-phenyl)-amide]

-{[2-fluorg-4-(2-oxo-2H-pyridin-1-yl)-phenyl}- 20 amide} 0 " " 06
{r%%géfltrﬁgé%gl WO 2006/048152 PCTIEP20051011430 -96 %%Z\Eg%eé}f? 5%

example 72, from (ISR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-f|uoro-4-(2~oxo-2H-pyridin-I-yI)-pheny’rc%%'bamoyl]
-cyclopropanecarboxylic acid (example 69) and piperazine-2-one was
préﬁ@reﬁ%hﬁgspi,mgig_@)o)@md ethylmagnesium bromide was prepared
pipe BRARS;1SBMBOhyihdytlbptapaner-dphdiyaidonphicatitidicarboxylic  acid
1-[{4rchigie:pheryi S.aiidde]  2-{{2-Auoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-
2-%2-{#9 -4- %—S%{I(%-.Zgéspg@m&kxprphenyI]-am|de}. Brown solid. K/IS:

559 (M+H '

e
). Example

(IPESx:ZSR R)-3-(3,3-difluoro-pyrrolidine-I-carbonyl)-cyclopropane-1,2-
> dicar o%ﬁi:(%:?add 1-[(4-chloro-phenyl)-amide]

2-{[2:fluQeo-4-(2-0xa-2H-pyridin- 10 1.yl)-phenyl]-amide}F E ZNO N,
S e R SR bR F Dot id 1
(1St sRisrs ksl amifsho-pherylCibttrogt{ B oxo-2H-pyridin-1-yl)-phenyl]-

amide}
e
(¢} ) I
© T

racemic
10 In anaiogy to example 72, from (1SR,2RS,35R)-2-(4-chioro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
acid (example 69} and piperidine was prepared (1RS,2SR,3SR)-3-(piperidine-1-
carbonyl}-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-
fluoro-4-{2-ox0-2H-pyridin-1-yl)-phenyl]-amide]. Light brown viscous oil. MS:
15 537 (M+H)".

Example 86

(1RS,28R,38R)-cyclopropane-1,2,3-tricarboxylic acid 1-[{4-chloro-phenyl)-amide]
2-dimethylamide 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-phenyl]-amide}

Ci

20 In analogy to example 72, from {1SR,2RS,35R}-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
acid (example 69) and dimethylamine hydrochloride was prepared (1RS,2SR,35R}-



[ 2-fluoro-4-(2-oxo-2H-pyridin-1-yl )-phenylcarbamoyl]
-cydopropanecarboxylic acid (example 69) and 3,3-difluoro-pyrrolidine
hydrochloride was prepared 15

WO RSA8RB8SR)-3-(3,3-difluoro-pyrrolidine-I-carbonyl)-cyclopropaos-dd1 430
dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin- 1-yl)-phggpyl}-amide}. Brown solid. MS:
552 (M+H)'. Example 94 (1SR,2SR,3RS)-cyclopropane-1,2,3-tricarboxylic

a_ fﬂé ghlofor anﬁ@ﬁ@@%ﬁgire]] 20 1d 0 g4mclhioro phenyl)-amide} 2-
2 "z*ngéi’ﬁﬁ‘é e S idet ok %’%/{f]i‘RrbYﬁfPé’E&ﬁﬁé’@l‘\R}o Off-

fOHSIBH @bMﬁP@@dB’i@i@%o -97 In analogy to example 72, from
(ISR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[ZEﬁG@rIéEAﬁXZ-oxo-ZH-pyridin-l-yl)-phenylcarbamoylj
-cyclopropanecarboxylic - acid (example 69) and trifluorethylamine was

5 pref&rdtRASR;oSRBRSrecEIOprop e Rididddoimagienyl)-amide]
1§ aes e P Eny o FIGe I 2-HU0pAeh ] -amide} 2- ~(methyl-propyl-amide)
(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} 2-[(2,2,2-trifluoro-ethyl)-amide].
Off- white solid. MS: 551 (M+H)*. Example] 95

(1RS,2SR,3SR)-cyclopropane-1,2,3-tricarboxyic acid

I-[(4-chioro-phenyl)-amide] 2-diethylami 0
3-{[2-fluoro-4-(2-oxo0-2H-pyrriidinzl-yl)-phe iyl]-amide} | No FIXN !, ,,0r

é )@,N\n.... ”/ \©\

racemic

In analogy to example 72, from ( 1SR,2R3,3SR}-2-(4~chloro-phenyicarbambyl)-—.%-
(2-fluoro-4-(2-0x06-2H-pyridin- 1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic

10 acid (example 69) and methylpropylamine was prepared (1RS,25R,3SR)-
cyclopropane-1,2,3-tricarboxylic acid 1-{(4-chloro-phenyl}-amide] 3-{[2-fBuoro-4-
(2-oxo-2H-pyridin-1-yl}-phenyl]-amide} 2-(methyl-propyl-amide). Light vellow
solid. MS: 525 (M+H)". :

Example 88

- 15 (IRS,25R,38R)-cyclopropane-1,2,3-tricarboxylic acid 1-[(4»chloro—pﬁenyl)-'amide]
3-{{2-fluoro-4-(2-oxo0-2H-pyridin-1-yl}-phenyl]-amide} 2-[(2-hydroxy-ethyl)-
methyl-amide]

OH

_~N 0

i o A

racemic CI

In analogy to examplé 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
.20 {2-fuoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
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0 racernic Ci 10 In analogy to example 72, from
(1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-ZH-pyridin-l-yl)-phenylcarbamoyl]-cyclopropanecarboxyl
|c amdéﬁﬁample 69) and diethylamine hydrochloride was prepared

%SR) cyclopropane-1,2,3-tricarboxylic acid PCT/EP2005/011430
1 [(4-chloro-phenyl)-amide] 2-diethylamide 15
3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phédyl]-amide}. Off-white solid. MS:
525 (M+H)+. Example 96
(1RiE, ASRIBEIR) 8)(p3ifol iierlairisoreiae bl oo pemRear 2l diERBESR/AER)-
acidibpiidbehdora;pheacybyanieedid 1-{(4-chloro-phenyl}-amide] 3-{[2-fuoro-4-
Zﬁ%ﬂy%@- ; %r‘ﬁXP §§ %;{?%m phe@y ZQramss}eét -G,

2cemic GT/ P2005 11430 -98 In analogy to
z&?nwﬁ?ev lﬁwfré’m ) 2-(4-chloro-phenylcarbamoyl)-3-
uor -(2-0x0-2H-pyridin-1-yl)-phenylcarbamoyl

Zgﬁ anecarboxylic acid (example 69) and pyrrolidine was prepared

S ZSR 3?5%) -3- (pyrrolldlne |- carbc%)yl) cyclo ro carBoxyll

SR B Y EBFSRESSthedet Sig oviic acid L-[lae loto phen
ﬂl}o&?-&(%%o@qusﬂéhm% w@nmeamld;@mgm bolit ey xpehyl)-

522 thiVidhidg xample 97
(IRS,2SR,3SR)-3-(azetidine-I-carbonyl)- cyclopropane 1,2-dicarboxylic

acid 1-[(4- chloro-phenyl)-amide] o
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1- yI)-ph?an]-amlde} CN o NN ONN
racemic Ct 10

In analogy to example 72, from (1SR,2RS,35R)-2-(4-chloro-phenylcarbamoyl)-3-
[2-Auoro-4~(2~-ox0~2H-pyridin-1-yl}-phenylcarbamoyl}-cyclopropanecarboxylic
acid (example 69) and N-{2Z-methoxyethyl)methylamine was prepared
(1RS,2SR,35R)-cyclopropane-1,2,3-tricarboxylic acid 1-[{4-chloro-phenyl)-amide] .
3-{i2-fluoro-4-{2-oxo-2H-pyridin-1-yl}-phenyl]-amide}  2-[{2-methoxy-ethyl)-
methyl-amide]. Light yellow solid. MS: 539 (M-H}". - ‘

Example 90

(1SR,2RS,38R)-cyclopropane-1,2,3~tricarboxylic acid 1-(carbamoylmethyl-
methyl-amide) 2-[(4-chloro-phenyl)-amide] 3-{[2-fluoro-4-(2-ox0-2H-pyridin-1-
yl)-phenyl]-amide}
NH,
0

X
é C{’ T @\

racenmic
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In analogy to example 72, from
(ISR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenylcarbamoyl]

weyslpiapapecarboxylic acid (example 69) and azetidine waSHteRasRe1430

(1RS,2SR,3SR)-3-(azetidine-I- carbonyl)-cydopropane-1,2-dicarboxylic
acid I-[(4-chloro-phenyl)-amide] 2-1[2 15 g5 _
fluoro-4-(2-oxo-2H-pyridin-1-yl)- phenyl] amide}. Brown solid. MS: 509

(Mlmg,}@'é%a Fé';‘?a&ﬁ glészo%B gkeermn&a%r% BHUGHORIC 5

yI |de mld :

SRl ’g‘i& %’f mhﬂlgﬁ’ﬁwéﬁyhagmr&bﬁ@@rwwm@mccu

zoamda,ﬁmquo@} methflampino)acetamide was prepared (1SR,2RS 3SR)-

E1?giaﬁspz&gﬂ),ﬁ(ﬁtd?%ﬁ%;hQ!&dea.tib:c'lmaay-lb}amethyi methyl-amide) b2 {(4-

2-fQrQ-# }@x&g& pyr: W clopro arhoxy

ic ac%g e%‘%%gg &rg{ghy%rﬁngeqﬁﬁ%gﬁorlde&v}\éaf%?e%%é:

(1358 48152 PCT/EP2005/011430 -99

cy% paje-1, 1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
ﬁdprf’éjmlde 3- 1[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amidej.

Off-white sqlid. MS 497 (M+H)'. Example 99 5
(ISR SRR o S BRE S A S A RSP s i dicarboxylic acid - (4
I- [(ﬁﬂeﬁwbepm@ﬂw@hﬁdé? Buprod-diiosecBtimytidimidel)-phenyi]-amide}

3-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]- amide} F ~ NO FO|
N~IAN O O of recemic In analogy @mple 72, from

(ISR,2RS,3SR)-2-(4-chloro-phenylcarb B-3- 10
[2-fluoro-4-(2-oxo-2H-pyridin-1- yIQ phenyﬂzzﬁbamoyl] cyclopropanecarboxy

I|c AN
o i /@’ N
o o
: @\' - ol
P ‘

In analogy to example 72, from (1SR,2R5,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenylcarbamoyl] - cyclopropanecarboxylic
acid (example 69) and hexamethyleneimine was prepared (1RS,2SR,35SR}-3-

* (azepane-1-carbonyl)- cyclopropane-1,2-dicarboxylic acid 1-{{4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl) phenyi] -arnide}.  Brown solid.
MS: 550 (M-H)".

Example 92

{1RS,25R,35R)-3-(3-ox0-piperazine-1-carbonyl)-cyclopropane-1,2-dicarboxylic
acid 1-[(4-chloro-phenyl}-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl}-
amide}

"éf _
éﬁj\" O

racemic
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acid (example 69) and 2,2-difluoroethylamine hydrochloride was prepared
(1SR,2SR,3RS)-cyclopropane-1,2,3-tricarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(2,2-difluoro-ethyl)-amide] 3-{

E)g g&%ﬁ% 2{2 ox0-2H-pyridin-1-yl)-phenyi]- amidej. Off- Whltg&%ol\éﬁiuse

15 Example 100
(1RS,2SR,3SR)-3-phenyl-cyclopropane-1,2-dicarboxylic acid
1-[(5-chloro-pyridin- 2-yl)-amide] -96 -
2-{[2-fluoro-4-(2-oxo- 2H p r|d|n 1- I) henyl]-amide} 1~ / FONIINN/OO
N n goglggrfceeamale s ét?rgé f{b& Wi s RhsRYIasamoyl) -3-
3- mqaageacwbpmpw@mm, z-mmmmmbm(hwwn@mboxyhc
Raschennpa NOsAGIN01- 108 1 (G3MINARSESNIR)-3-(3-ox0-
f|LF01P f)?’u 512 ﬁﬁ%ﬁ??ggé?%a ?%elp%llr%g gﬁcoc rdlna‘:?;t% é E4 Clhgi}%m Shenlyl}—
pai Ll 30@%5% BTS2 REES AR ot 4. Brown. solid
méiﬁyﬁﬁ?dﬂkiﬁrbi%e 13 mg (0.1 mmol) of 1- hydroxybenzotrlazole in DMF
was treated with 139 (0.73 mmol) of
1-E3aaipietdylaminopropyl)-3-ethylcarbodiimide 5 hydrochloride and stirred
during 12 hrs at RT. The mixture was poured into 5 ml of a0.5 M
aguBS2SRHSRIGHBdrdi8ntraetmarnittine DEr bony theychpisiprad-diranic
phasassyese shgd qwem%%aénﬁjwﬁaﬁ@q evapamiienabibe stveRtdin.

9o
(1R§%@RE%RSZ§2 -fluoro-4- (2 0X0-2H-pyridin-1-yl)-
phenylcaroa.xoyl]-3-phenyl-c7, cloprdglecarboxyllc acid. 'Light yellow oil.

MS: 10, 391 (M-H)-. Step 2:
_ N0
. X
i e N

(E i ,N\g«" Lr
i /N | cl

In analogy to example 72, from (15R,2RS,35R)-2-(4~chloro-phenyicarbamoyl)-3-
[2~-flucro-4-(2-oxo~2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic

acid (example 69) and 3,3-diflucro-pyrrolidine hydrochloride was prepared
({ IRS,ZSR.,3SR)~.3- (3,3-difluoro-pyrrolidine-1-carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-
1-y})-phenyl}-amide}. Brown solid. MS: 552-(M+H)".

Example 94

(1SR,2SR,3RS}-cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
3-{[2-Auoro-4-(2-ox0-2H-pyridin-1-yl}-phenyl]-amide} 2-[(2,2,2-triffuoro-ethyl)-
amide]

F ¥

é racem IC Ci
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- 1-[(5-chlord-py

A solution of 140 mg (0.36 mmol) of
(1RS,2S5R,3SR)-2-[2-fluoro-4-(2-o0x0-2H-
pyridin-1-yl)-phenylcarbamoyl]-3-phenyl-cyclopropanecarboxylic acid in 5
WH2ef6i8tianol was treated at 0 C with ca. 0.1 ml of thionyeiTiaressnc: 436
left to stirr is overnight at RT. Evaporation of the solvent gave 160 mg of
(1RS,2SR,3SR)-2-[2- fluoro-4-(2-oxo-2H-gyridin-1-yl)-phenylcarbamoyl ]
-3-phenyl- cyclopropanecarboxylic acid methylester. Light yellow oil. MS:
405 (MekDgy SteBAnpSONIT 094952 gl 1
2-151_2'@0-%?%%[8 %/H?gipe ip%%%%%%ﬁ 22 ngg Eoe%}tlgéy{/?/ﬁﬁa&ﬂprnﬁ
of & 2 M AiNie3-Solution 1 %‘é’xaﬁ B IS ahd SR BRI haRY
waFduleaBRKis EBIudBA walaerssayleminationsr BSensro. 2 1FRATRGES)-
(IRSESRBBR)L2-ftfcobos4di@ oih R H4pyhidio-phk)y)-amide] 3-{[2-fluoro-4-
phenyiearrameidl31P/EpHeayTaRIRRANE A DOXWigAFIH Mt nxlﬁﬂ%r iNog
2.mg9;09&9%@§:%5{rf9i5q§w;ing mixture was stirred at 90C during 64 hrs,

treated with 0.8 25 ml of water, diluted with 5 ml of dioxane and dried over
Na&&geéle@gration, evaporation of the solvent and chromatography on
silica gel with heptane/AcOEt 4:1 gave 53 mg (52%) of )
(I )-3-phenyl-c gé, ropane-1,2:-dicarboxylic.acid , = . .
B B L e e ppmidel
phéfittaamgde ii&ﬁt%ﬁﬁr#‘é&gﬁénﬁérmmwm? amigehple 101
(IRS,2SR,3SR)-3-(3-hydroxy-azetidine-1<carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amjde]
2-{[2-fluoro-4-(2-oxo-2H-pyridin- 1-y|)-[ihé Lamide} WO 2006/048152
PCTIEP2005/011430 -101- HO E N Lam ’XDO racemic J ci In analogy to
example 72, from (1SR,2RS,3SR)-2-(4-chiero-phgnylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyri |n-|- en?g‘carbar}ﬁ)yropanecarboxyl
Ic . o

racemic cl

N
" In analogy to example 72, from (1SR,2RS,3SR}-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo0-2H-pyridin-1 ~y1)~phény1;arbamoyi] -cyclopropanecarboxylic
acid (example 69) and diethylamine hydrdchloride was prepared {1RS,25R,3SR)-
cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-diethylamide
3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}. Off-white solid. MS: 525

(M+H)".
Example 96

(1RS,25R,38R)-3-(pyrrolidine- 1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-
{(4-chioro-phenyl)-amide] 2-{{2-fuoro-4-(2-0x0-2H-pyridin-1-yl}-phenyl]-

~ amide}
F

racemic
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acid (example 69) and 3-hydroxyazetidine was prepared

(1RS,2SR,3SR)-3-(3 5

hydroxy-azetidine-I-carbonyl)-cyclopropane-1,2-dicarboxylic acid
4-chloro- phenyl)-amide] 2-{

“é("ﬂmgfrp 481 2 -0x0-2H-pyridin-I-yl)-phenyl}-amide}. Light brgﬁﬁ%ﬁzgﬁ 0:1 1430
525, (M+H)+. Example 102
(1RS,2SR,3SR)-3-(3-hydroxy-piperidine-B&arbonyl)- cyclopropane 1,2- 10
dicarboxylic acid 1-[(4-chloro-phenyl)-amide]

2-{j $habvgy 49 2¥errie H 2p fridin{ ISRIFhER I atfigeloorphenyicrrimmoyii: 3
O Q- Nu%G@IUQQkompﬁ{ﬁgyIOyﬁxpmﬁ'}&%Baﬁﬂm -cyclopropanecarboxylic

(;%ﬁ%%?grﬁ B)z(;g?) 2%& ; ] Y BRS,25R,3SR)-3- (pyrrohdme 1-
_c§8f<]3 @aﬂ’é ATDBXY ?ﬂ ?g car ng g??an%x ‘\J{rplﬁenglr)l aRidel 2-12-
pr@ﬁ&?é&(ﬁﬁ%sxgé}ﬁm }_armd Light brown solid. MS: 523

pigsfieinié-|-carbonyl)-cyclopropane-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)- amide}

2-fRatlusie®7-(2-0x0-2H-pyridin-1-yl)- phenyl] amide). Light brown oil. MS:
553 (M+H)+. Example 103 20

(IRTRAIRRISBR)-sydaspidipanecdrZodyiicahpeghamci)2-dicarboxylic acid 1-[(4-

1- e ) I - ide
o o OG- ey e} WO S0BE10B15-

PCTIEP2005/011430 -102- OH OH/ O N1,,.,O(N N CI racemic In
analogy to example 72, from N °
(1SR,2RS,3SR)-2-(4-chloro- phegylcarbam yl)-3-

d‘ T,

racemic

In analogy to example 72, from (13R,2RS,3SR}-2»(4—chloro-phenyiéarbamoy1)-3-
12-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic

~ acid (example 69) and azetidine was prepared (1RS,25R,35R)-3-(azetidine-1-
carbonyl}-cyclopropane-1,2-dicarboxylic acid 1-[(4~chioro-phenyl)-amide] 2-{{2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}. Brown solid. MS: 509 (M+H)".

Example 98

(1SR,25R,3RS)-cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-ethylamide 3-{[2-flucro-4-(2-ox0-2H-pyridin-1-yl}-phenyl]-amide}

In analogy to example 72, from (1SR,2RS,3SR)}-2-{4~chloro-phenylcarbamoyl)-3-
{2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-phenylcarbamoyl]-cyclopropanecarboxylic .
acid (example 69) and ethylamine hydrochloride was prepared (1SR,2SR,3RS)-
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[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenylcarbamoyl]
-cyclopropanecarboxylic acid (example 69) and
3-methylamino-1,2-propanediol was prepared 5

W{R$28R13SR)-cyclopropane-1,2,3-ticarboxylic acid PCT/EP2005/011430
1-[(4-chloi-o-phenyl)-amide] 2-[(2,3-dihydroxy-propyl)-methyl-amide]
3-{[2-fluoro-4-(2-oxo-2H-pyridin-I- yI)- phegyl]-amide}. nght brown oil. MS:
557 (M+H) . Example 104 (I

;%?& Bé 3 dz(f_ t}m&gﬁyﬂwg@%{I;%ggn%%l@p&we%'%{%@w%%ﬁmde 3
T R SRR A R Amide?ff@vmtbs% N

ﬁ”ﬁ)racemlc CI In analogy to example 72, from
(ISR 2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3- .
[2%%1219?2 0xo-2H-pyridin-I-yl)-phenylcarbamoyl]- cyclopropanecarboxyl
ic 15 acid (example 69) and 4-hydroxypiperidine was prepared
(1{'\i§19gﬁrggﬁ)c3c{@mpane 1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
hyzh{oxy-pifiessinehyleatoas)l)- cyclOpRRReerl RosicarPeMilEACith) -phenyl)-

- [(,Q,ngtgpro phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}. Light yellow

crystalline. 554 (M+H)+. Example 105 20
(1SR,2RS,3SR)-3-phenyl-cydoprop 2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H- fn-l-yl)-phenyl]-amide} wO

2006/048152 PC /EP2005/0114SQ -103- HO O/ g / racemic In analogy to
example 100, step 3, from 4-chlorpaniline akd (1,RS SR,3SR)-2-[2-

fluoro-4-(2-oxo-2H- pyrldlnjtyl) @ ylt?arbamt’fyl] nyI-
N

[ recemic o

=

In analogy to example 72, from (1SR,2RS,35R)-2-(4-chloro-phenylcarbamoyl)-3-
(2-fluore-4-(2-oxo-2H-pyridin- 1-y})-phenylcarbamoyl) -cyclopropanecarboxylic
acid {example 69) and 2,2-difiuoroethylamine hydrochloride was prepared
(15R,28R,3RS)-cyclopropane-1,2,3-tricarboxylic acid 1-[{4-chloro-phenyl)-amide]
2-[(2,2-difluoro-ethyl)-amide]  3-{[2-fluoro-4-(2-oxo-2ZH-pyridin-1-yl)-phenyl]-
amide}. Off-white solid. MS: 531 (M-H)". '

Exampie 100

(1RS,25R,3SR)-3-phenyl-cyclopropane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl}-phenyl}-amide}

Step Lt

A mixture of 100 mg (0.48 mmol) of 3-phenyl-cyclopropane-cis-1,2-dicarboxylic
acid (purchased from Rarechem, cat.-No: AQ C30042) , 109 mg (0.53 mmol) of 1-
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30

cyciopropanecarboxylic acid methylester was prepared
(1SR,2RS,3SR)-3-phenyl 5 cyclopropane-1,2-dicarboxylic add
1- [(4 -chloro-phenyl)-amide] 2-{[2-fluoro-.4-

oxo 2H gyrldln 1-yl)-phenyl]-amide}. Light brown crystallmléﬂ%égﬁ‘%sﬂ
mple 106 (1

RS ZSR SSR) -3-(4-methyl-piperazine-l-carbonyl)- cyclopropane 1,210

dicarboxylic acid 1-[(4-chloro-phenyl)-amH#]-

2-{[2-fluoro-4 ai&Hﬂoxo -2H-pyridin- 1-yl)-phenyl]-amide} O FIoN/O O

acéf*n@’@?nz' Ry e ey ddinfbane (prepared according to C.F. Bigge et

(IS&.2RE1BSR paplitatiolor cWbeicEoeTny|)- 831 240004 mmol) of 4-

(2-gxnetphpidingd Yﬁeﬁ?w%m%ﬂ zcugmgfgg@&%&@ggamc éﬁg poid
exam

En;(tt W plpera;%e-li}!car o%%%%%@%%ﬁnfne? %@‘B%Pa gf\/% g‘g%arb‘)d“m‘de
) mg 12 hrs at RT. The mixture was poured into 5 mi of

2 {szmmme@m@czﬁopwmnmwmenm]ﬂcmae}mueﬂmmmws oic

(Mphibexaapied 0Ve2 04583, 28R 8SR e eYsioRiBR I end SR eiGaROig,,

aci 4‘?“4 chIoro&henyI) a ﬂg?}i 3SRJ— -[2-fluoro-4-(2-oxo-2H-pyridin- I-yl)-
[ dlrpethxlammo ecFF methy -ami

AETB AP0k - B iR OB prenyRinigedw digsoskug pip Ms:
PC319/E(I5@@@5/011430 104 NNO FO\NII'NI\ OO/ Nrawmiccl In
analogy to example 72, from
(1SKRPRS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-

A solution of 140 mg (0.36 mmol) of (IRS,2SR,3SR)-2-{2-fluoro-4-(2-oxo-2H-
pyridin-i-yi)-'phenylcarbamoyl}—3—'pheny1-cydopropanecarboxylic acid in 5 ml of
methanol was treated at 0 °C with ca. 0.1 ml of thionylchloride and left to stirr
overnight at RT. Evaporation of the solvent gave 160 mg of (1RS,25R,35R)-2-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-3-phenyl-
cyclopropanecarboxylic acid methylester. Light yellow oil. MS: 405 (M-H)".

Step 3:

A solation of 105 mg (0.82 mml) of 2-amino-5-chloropyridine in 2.5 ml of dioxane .
was treated with 0.41 ml of a 2 M AlMe;s-solution in hexane (0.82 mmol) and
stirred at RT during two hours. To this solution was added a solution of 85 mg (0.2
mmol) ‘of (1RS,25R,38R)-2-[2-fluoro-4-{2-oxo-2H-pyridin-1:y1}-
phenylcarbamoyl]-3-phenyl-cyclopropanecarboxylic acid methylester in 2.5 ml of
dioxane. The resulting mixture was stirred at 90°C during 64 hrs, treated with 0.8
ml of water, diluted with 5 ml of dioxane and dried over N2,80,. Filtration,
evaporation of the solvent and chromatography on silica gel with heptane/AcOEt
4:1 gave 53 mg {52%) of {1RS,2SR,3SR)-3-phenyl-cyclopropane-1,2-dicarboxylic
acid 1-[(5-chloro-pyridin-2-yl)-amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-
phenyl]-amide}. Light brown crystalline. MS: 504 (M+H)".

Example 101

{1RS,25R,35R)-3-(3-hydroxy-azetidine- 1-carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide} 2-{{2-fluoro-4-(2-ox0-2H-pyridin-
1-y1)-phenyl]-amide}
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[2_-fl uoro-4-((2-oxo-2H-pyridin- I-yl)-phenylcarbamoyl]
-cydopropanecarboxylic. acid (example 69) and
N,N,N'-trimethylethylenediamine was prepared 5
wWiRH53848185R)-Cydopropane-1,2,3-tricarboxylic acid POT/EP2005/011430
1-[(4-chloro-phenyl)-amide] 2-[(2-dimethylamino-ethyl)-methyl-amide] 3-{
[2-fluoro-4-(2-oxo-2H-pyridin-I- yl)-phenylj,gmide]. Light yellow oil. MS:
554 (M)'. Example 108 (1RS;
2SR,3RS)-3-(4-acetyl-piperazine-| yl)-cyclopropane-I,2- dlcarboxyllc
10 acid 1-[(4-chloro-phenyl)-amidel o
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)- phen£ amide} JIO NVN10 FON/
N~: O~N I CI recemic In anal y 0 examy 72~ ro
(ISR,2RS,3SR)-2-(4-chloro-ph ba oyI)— L@\
[2-fluoro-4-(2-oxo0-2H- pyn ¢ - eny carbamoy ot
-cyclopropanecarboxylic 1 |d (example 853 and 1-acetylpiperazine was
prepared (1RS,2SR,3RS)-3- (4 actyl-
plpﬁraameg;r@armmﬁ)ecmlwxap@sg,ﬂ% m@@[b%gﬂ&%henylcmbamoyi) 3-
1- [Eﬂ -Bloroaphenyl), Amided pyrldtn }ii) yrhenylcarlramoy g%roganecarbcixykﬁs :

2-{|2-fluoro- 4 (2 QX0- 2 -ami e) own Ol

578&(‘“ ﬁ‘) r%’ Jﬁdfﬂky&&é[p ame was prepared (1KS,2SR,38R)-3-(3-
(1 Fbgdzfs%@sw@)u@ @cmhﬁ@mmﬁ%mqm@naﬁwélmbmhyl)aeytldpi@pdﬂ@q
2-icayhaxylicadd [D-{idochior@piverdH)-pyrtiial 1-yl)-phenyl]-amide}.  Light
2-{2AHPER- A{(2-0%9-All-pyyidin- 1-yl)-phenyl] -amide) WO 2006/048152
PCT/EP2005/011430 -105 oNO NIL. N O0O0"' racemic Ci In analogy
to gmggeiag, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3

{1RS,28R,35R)-3-(3-hydroxy-piperidine-1- carbonyi) cyclopropane-1,2-
dicarboxylic acid 1-{{4-chloro-phenyl)- axmdej 2- {{2 fluoro-4-{2-oxo-2H-pyridin-
I-yl}-phenyl]-amide}

OH

In analogy to example 72, from (1SR,2RS,35R}-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl} -cyclopropanecarboxylic
acid (example 69} and 3-piperidine was prepared (1RS,2SR,3SR)-3-(3-hydroxy-
piperidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid . 1-{(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-o0x0-2H-pyridin-1-y1)-phenyl] -amide]. Light brown oil.
MS: 553 (M+H)".

Example 103

(1RS,28R,38R)-cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{(2,3-dihydroxy-propyl)-methyl-amide] 3-{[2~ﬂuoro-4—(2—0x0-2H-pyridin~1«yE)~
phenyl]-amide}
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[2-flnOro-4-(2-ox0-2. L-y
fricurt-1-yl)-pnenyicarbamoyi]-cyciopropanecarbOxylic acid (example 69)
and 4-(dimethylamino)-piperidine dihydrochloride was 5 prepared
1RS,2SR,3SR)-3-(4-dimethylamino-piperidine-l-carbonyl)-
58 8%%365?1e 1,2-dicarboxylic acid I-[(4-chloro-phenyl)- amldC
2-{[2-fluoro-4- (2-ox0-2H-pyridin-1-yl)- phenyl] amide}. Light brown oil. MS:
578 (M-H)-. Example 110

(IRS,2SR,3SR)-3-(4-carbamoyl-piperigline-I- carbonyl) cyclopropane-1,2-
10 dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin- 1- |2‘ p enyl] amide} HN --ON O NN F
1 O O racemic CI In analogy to exampl’e from

(ISR,2RS,3SR)-2-(4-chloro-phen Icarba yl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-1- car yclopropanecarbox
ylic 15 acid (example 6 pe taml ared
(IRS,2SR,3SR)-3-(4 racemic

carbamoyl-piperidine-I-car onyl) cycopropane-1,2- dlcarboxyllc acid 1-[(4-
chloro-phenyl)-amide]

2l 2ot 18- ezaas&}czﬁ REn SR AR R 2P ra Rl Bl GRTBAY MS:
573 f{ivbid)4- Bxanon3ld -fiytidd- 1-y1)-phenylcarbamoyl]-cyclopropanecarboxylic
(L2, Z%aﬁﬁﬁ) CB?PprQﬂﬂlneSJ{r?e@}ﬁﬁﬁﬁH@WﬁCp@&I‘ﬁnedml was prepgied
I m t ]
et e il
P%HI%?’%@@‘?WIE’S‘WY ety 2P I% Sord 4135202 “PY”
y1)-phenyl}-amide}. Light brown oil. MS: 557 (M+H)".

'TIEPZ(}GSIU 11434

Example 104

(1RS,25R,3SR)-3-(4-hydroxy-piperidine-1-carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-
1-y1}-phenyl]-amide}

in analogy to example 72, from (1SR,2RS,35R)-2-{4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-0xo-2H-pyridin-1-yl}-phenylcarbamoyl}-cyclopropanecarboxylic
acid (example 69} and 4-hydroxypiperidine was prepared (1RS,2SR3S5R)-3-(4-
hydroxy-piperidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-[{4-chloro-
phenyi)-amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide}.  Light
yvellow crystalline. 554 (M+H)".

Example 105

(1SR,ZRS,3SR)-3-phenyl-cyclopropane-1,2-dicarboxylic acid 1-{{4-chloro-
phenyl)-amide] 2-{[2-fiuoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}



10

15

20

FON N CI /racemic In analogy to example 72, from
(1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3- [
2-fluoro-4-.(2-oxo-2H-pyridin-
wioyigshesgicarbamoyll-cydopropanecarboxylic acid (exampeTa)zesb: 1430
(methylamino)N,N-dimethylacetamide was prepared 5
(1RS,2SR,3SR)-Cyclopropane-1,2,3-tricggboxylic acid
1-[(4-chloro-phenyl)-amide] 2-(dimethylcarbamoylmethyl-methyl-amide)
3-{[2-fluoro-4-(2-oxo-2H-pyridin-1- yl)-ph ] -amide}. Light brown oil.
MS: 566 (M-H) Example 112
(1R,2S,3S)-3-((R)-3-hydroxy-pyrrplidine-I- arbonyl) cyclopropane-1,2- 10
dicarboxylic acid 1-[(4-chloro-phenyl);ami
2-{[2-fluoro-4-(2- 0X0- -2H-pykid n 5}henyl]|-1/mON OF1 ~~~~
Arfatedy to%xamﬁle 72; , '
(1S,2R,38)-2-(4-ch|oro phes Icarbamoyﬁf?-fZ-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic
agiflada oé%m@&%ﬁ@ And dep-3- M@Qﬁﬁwf@ikﬁmﬁ%(ﬂmﬁ@sm 2-{2-

(I ?I’% 101 -3-

§ chfjcy yrro‘f N gr%on§ g%?éb%rﬁgyg 3 charybox lic acid
1cp(&l%meﬁﬂgﬁw)u&rm&lnze yester was prepared (18K, ZR% ,35R)-3-phenyl-
[2cfiopeeralR=drod Karpyritin-acid) bidngifamphen g dery 2 tHiirflmokoSt-

530 ehb i pyiridampld) 1] -amide}.  Light brown crystalline, MS: 502
(J@igg)?;S) -3-((S)-3-hydroxy-pyrrolidine-I-carbonyl)-cyclopropane-1,2-

dicarboxylic acid 1-[(4-chloro-phenyl)-amide]

242 fluRrayé-(2-oxo-2H-pyridin- 1-yl)-phenyl]-amide} WO 2006/048152

PCTIEP2005/011430 - 107 :
(IRS,28R, SSR) 3- (4~methy1—piperazine 1-carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4- chloro-phenyi)-axmde ] 2-{[2-fluore-4-(2-0x0- 2H«pyndm
1-y})-phenyl}-amide} .

\N/\|

dﬁj“ “/Q

racemic

In analogy to example 72, from (15SR,2RS,3SR}-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin- 1-yI)«phenyléarbamoyﬂ -cyclopropanecarboxylic

acid (example 69) and N-methylpiperazine was prepared {1RS$,25R,35R}-3-(4-
methyl-piperazine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl}-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide}.  Yellow -
oil. MS: 552 (M+FH)".

Example 107 -

{(1RS,25R,358R }-cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{(2-dimethylamino-ethyl)-methyl-amide]  3-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-
yl)-phenyl}-amide}
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HON O F N CI Chiral In analogy to example 72, from
(1S,2R,3S)-2-(4-chloro-phenylcarbamoyl)-3-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic

cid (ex le 71) and (S)-3-hydroxypyrrolidine was prepa
“&i/%%{%gfolidine-I-carbonyl)-cyclopropane-l,2-dicarboxy§%¥e§%? 005/611430

1-[(4-chloro- phenyl)-amide) 2-{
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-pherylfamide}. White crystalline. MS:
539 (M+H)+. Example 114 (IRS,2RS,3
SR)-2-(5-chIoro-pyridin-2-y|carbamo$/ﬁ-§} [2-fluoro-4-(2-oxo0-2H- 10
pyridin-l-yl)-phenylcarbamoyll-cyclopropangtarboxylic add methyl ester
00 O N~}} O,/N"' N CI racemic Step 1: As/solution of 10 g (100 mmol) of

1,3-dioxep-5-ene in 50 MI ¢f dichteross han‘eglhs@tfd with 300 mg
(0.68 mmol) of dirhodium tetraatetate apd hegted reflux. A solution
of 23.9 g of ethyldiazoac@in 35 ml ofgickloromethan& was added
dropwise over a period of 374 hrs and the resulting mixture- was stirred at
reflux during 10 hrs. After cooling to RT the mixture was filtered through

silioaagelogihth coneiitrdte §oThel s tRindSetit wikprasninasdrodmmesid 35
M HEluseduign-txoEtDHyaidthrefidixet styitach anrgl] Evd paratiordatiteylic.
S mg%‘fm@‘”’fé%“ﬂy AR R RERIARE AR chared
gay, %) 0 -bis- . : _ i
RS TSRA Braa o TR ESEOC acid LI o phemyly amide
17%—[i‘ﬁ’ndlﬂx)eﬁtx}mlm%b@m%w@?@zéo%ﬁa*éo‘i:%‘g@-m*zﬁ-wndm~1-

yi)-phenyi]-amide}. Light vellow oil. MS: 554 (M)".
Example 108

{1RS;ZSR,3RS)-3~(4—acetyi-piperazine-1-carbonﬂ}—cydapropane- i ,2—£carbowﬁc
" acid 1-{{4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-y})-phenyl]-
amide}
a

LGN,

racemic

in anéiogy to example 72, from (15R,2RS,35R)-2-(4-chloro-phenylcarbamoyl)-3-
{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl ] -cyclopropanecarboxylic
acid (example 69) and 1-acetylpiperazine was prepared (1RS,28R,3RS})-3-(4-actyl-
piperazine-l—cgrbony})-cyciopropane—1,2-dicarbbxylic acid 1-[{4-chloro-phenyl}-
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl] -amide}. Light brown oil.
MS: 578 (M-H)".

Example 109

(1RS,28R,35KR)-3-(4-dimethylamino-piperidine- 1 -carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[{4-chloro-phenyl)-amide} 2-{[2-fluoro-4-(2-oxo-2H-pyridin-
1-yl)-phenyl]-amide}
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Step 2: A solution of 1.15 g (7 mmol) of (1R, 2S, 3R)
2,3-bis-hydroxymethyl- cyclopropanecarboxylic acid ethyl ester in toluene
was treated with 6.4 g of MNnO2 powder and intensely stirred during 10
wiorsoed/d420s2 Filtration and evaporation of 5 the solvent gaver6@@:pagh4adi4ss
of (1SR, SSR, 6SR) 2-0x0-3-0xa- bicydo[3.1.0]hexane-6-carboxylic acid
ethyl ester. Yellow oil. MS: 169: (M-H)'._ Riep 3: A solution of 600 mg (2.9
mmol) of 1-(4-amino-3-fluoro-phenyl)-1H-pyridin-2- one (prepared
according to C.F. Bigge et aL, patgnt application WO 2003045912) in 10
10 ml of THE was cooled to -78 & teated dropwise with 3.2 ml of a
1M lithium bis(trimethylsilyl)amide-salutiQn i, THE and stirred for 30 min.
To this solution 500 mg (3.2 mmol) of (ISfSSR 6SR)
2-0x0-3-0xa-bicyclo[3.1. O]hexane 6- carb lic gcid ethyl ester dissolved
in 5m of THE were added e. ‘]The np}'itu s allowed to reach
RT and stirred for 10 hrsa& re wWas thén 1 g into a diluted
aqueous HCI-solution (c M) and extracted with AcOEt. The*
combined organic phases were dried with Na2SO4. Filtration, evaporation

OfIﬂhﬁx&Q&ﬁeﬂ} %Yr?p@%%@%%ﬁ(ojﬁgﬁi)—?é@ C’%&Sc)} ~-phenylcarbamoyl)-3-

2-[2 j,luoro -4-(2-0xQ; 2H-
1-Y1)- |f')jhen§/"léarTfSamoyI}i : “drio%/rﬁgw ARaBIrE b AR eRRARTR RRstic
ettff edtreplangd) ¥rédizrthpiaminoedaysines dibiydionhdf 380 me
(1pezpanedol) of (1SR (ZERZM)E—[E{M&‘I}(M%mdme 1-carbonyl)-

pw;a@mewfawpgey&%hm(@m% A SYEIORIR %ﬁbﬁﬁ%%-
agid e Lin te at

Jgneos reagéﬁn}tR and S?Pﬂég %Ylg%;? hgﬁ&?ure WhS trea rg)\/\nth

1 f, NgHSO3, stirred for 25 15 min and filtered. Evaporation of the
solven gave a greenish solid that was dissolved in dichloromethane,

tr t | of thionylchlaride and stlrr d a RT durlng 2 hrs.
E?/g%%%ggbgr? %? :5?]1 g-so \i/)én)( paxgﬁ%&nﬁlgio'c%p LR ARt ACOEL

POETGABS o) britrs misryibrmids] 3-Hadtsonors-Chorer i yridia-
yl} -phieniyipd |4midrb-3-aza-bicyclo[3.1.0]hexane-6-carboxylic acid ethyl
ester. 30 Light green crystalline. MS: 369 (M-H)'. Step 5: )

HN

éﬁ

In analogy to example 72, from (1SR,2RS,38R)-2-(4-chloro-phenylcarbamoyl)-3-
[2—ﬂuoro-4-{2-ox0—2H~pyridin—l—yl)-phenylcarbamoyi]-cydopropanecarboxyiic
acid (example 69) and isonipecotamide was prepared (IRS,2SR,35R)}-3~{4-
carbamoyl-piperidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic  acid ~ 1-[(4-
chloro-phenyl)-amide]  2-! [2-fluoro-4-(2-oxo-2H-pyridin-1 -yl)-phenyl}-amide}.
Light brown oil. MS: 578 (M-H)".

racemic C‘

Example 111

(1RS,25R,35R)-cyclopropane-1,2,3-tricarboxylic acid 1-{{4-chloro-phenyl)-amide]
2-(dimethylcarbamoylmethyl-methyl-amide) 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-
yh)-phenyl]-amide}
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A solution of 27.5 mg (0.21 mmol) of 2-amino-5-chloropyridine in 1 ml of
THE was cooled to -78 C and treated with 0.26 ml of a 1M lithium WO
2006/048152 PCT/EP2005/011430 -109 bis(trimethylsilyl)amide-solution

stirred for 30 min. To this solution 74.5 mg (Oﬁ% ol of
%@geRS)z -[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)- A 00

phenylcarbamoyl] -3-hydroxymethyl-cyclopropanecarboxylic acid ethyl
ester dissolved in 0.5ml of THE were added portionwise. The mixture was
allowed to 5 reach RT, stirred for 10 frs and treated with 1 ml of methanol.
Evaporation of the solvent and cQorjﬁ%ography on silica gel with
AcOEt/methanol 10:1 gave 27 mg 69 ) of
(IRS,2RS,3SR)-2-(5-chloro-pyridin-2-ylcafdamoyl)-3-[2-fluoro-4-(2-
0x0-2H-pyridin-1-yl)-phenylcarb moyl] c%iopropanecarboxyllc acid
methyl ester. White cryst@IIm aﬂ; ample 115 (IS,2S,
3R)-cyclopropane-1,2,3-tricar acid 1-amid -chloro -phenyl)-
amide] 3-{[2-fluoro-4-(2- @H pyrldlndoeydtyphenyl] amlde} H2N1O FO
N [/N\1..Incl o In analogy to example 72, from
(IS,2R,3S)-2-(4-chloro-phenylcarbamoy 21

oy S 1&%@%&%%@&%@%@%&%
acidiv@xatnBlet ) Hrpyadimbrilipotiglide wasyirepdeptbpanecarboxylic
(!1%@5(3531):15}@@Pfoﬁﬁﬂeféeaﬁﬂﬂﬁﬂ&mhﬁlﬂﬂﬂxﬂaamﬂﬁe was prepared
Qﬁg%?k)gg%? JI‘));:%%?&%] 132{£2t§&§95% %Lacid ll\;l%é-chloro—phenyg -amide]

i

#gsﬁbggw SR éﬁ%ﬁ's%%én o4 &%&D}S%x%c

aadbdpfbf{wnmlph@hybramml} MS: 566 (M H)"
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} C o O II IOl Chiral CI
VE©R20B6/048152 PCT/EP2005/011430 110

(1R,23,38)~3-((R)-S-hy&roxy—pyrroﬁdine—1—carbonyl)-cyclopropane»l,2—
dicarboxylic acid 1-[{(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-
“1-yl}-phenyl]-amide}

In analogy to example 72, from (1S,2R,3S)-2-(4-chioro-phenylcarbamoyl)-3-{2-
fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenylcarbamoyl] ~cyclopropanecarbexylic acid
(example 71) and (R)-3-hydroxypyrrolidine was prepared (18,2R,35)-3-({R)-3-
hydroxy-pyrrolidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)- phenyl} -amide}.  White
crystalline. MS: 539 (M+H)".

Example 113

(1R,25,35)-3-((8)-3-hydroxy-pyrrolidine-1-carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{{2-fluoro-4-(2-0xo-2H-pyridin-
1-yh)-phenyl]-amide}
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In analogy to example 72, from
(1S,2R,3S)-2-(4-chloro-phenylcarbamoyl)-3-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic
vVaithoeanatdiple 7.1) and hexyleneimine was prepared PCT/EP2005/011430
(1S,2R,3S)-3-(azepane-1-carbonyl)- cyclopropane-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4 &7 -
(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}. Light brown oil. MS: 549 (M-H)-.
Example 117 (1S,2R,3S)-cyclopropane=i,2,3-tricarboxylic acid
I-(carbamoylmethyl-methyl- amid€) 2-{4chisro-phenyl)-amide]
3-{(2-fluoro-4-(2-oxo-2H-pyridm-I-yl)- pherﬁamide} 0 NN-{~bXo FN
Chiral CI /10 In analogy to examy
(LS,2R, 3S)-2-(4-chloro-phefylcdrbamoy)-3-2] [ @\
fluoro-4-(2-oxo-2H- pyrldl@ phenylcartgamoyl] cycloprépanecarboxylic
acid (example 71) and (metfiylamino)N,N-dimethylacetamide was
prepared (1S,2R,3S)- cyclopropane-1,2,3-tricarboxylic acid
1-(carvalvgyy i ettaybire Ty | fani 0@ 5 244351 8- dMohio phehsd)lardejoyl)-3- [ 2-
3 @JM@Q?O@%@Z@;&H@H%%ﬁ@ﬁ}@&@ﬁ%ﬂ@ﬂ”@?&op@fﬁ%@&%@%ﬁc 5§§d
|-fes 2§R ik ané S “Ydmﬁg?ﬁrﬁh%né’rb%ﬁg NicHE R N
§}r<arfmwﬁﬁzﬁﬁﬁcﬁr T e T KR R
6 mhymd)zmadsuatiéh%foee-ﬁwgz(exwmrmmﬂﬂs heR}]-amide}. White

3RSysifrc oS 05 py (idiED *ylcarbamoyl)-3-
2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -
Exampie 114

(1RS,2RS,38R)-2-(5-chloro-pyridin-2-ylcarbamoyl)-3-{2-fluoro-4-(2-0x0-2H-
pyridin-1 -yl}-phenylcarbamoyﬂ -cyclopropanecarboxylic acid methyl ester

dﬁj T ‘(U

ragemic

Step 1:

As solution of 10 g (100 mmol) of 1,3-dioxep-5-ene in 50 ml of dichloromethane
was treated with 300 mg (0.68 mmol) of dirhodium tetraacetate and heated to
reflux. A solution of 23.9 g of ethyldiazoacetate in 35 ml of dichloromethane was
added dropwise over a period of 3-4 hrs and the resulting mixture was stirred at
reflux during 10 hrs. After cooling to RT the mixture was filtered through silica gel
and concentrated. The resulting yellow oil was dissolved in a 0.5 M HCl solution in
EtOH and refluxed during 3 hrs. Evaporation of the solvent and chromatography
over silica gel with heptane/AcOEt 1:1 gave 6.7 g (38%) of (1RS,2RS,35R} 2,3-bis-
hydroxymethyl-cyclopropanecarboxylic acid ethyl ester. Yellow hquid. MS: 175
(M+H)".
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25

30

racem nalogy. am fro
ey zg%‘i? e ““‘% s gﬁhoyf

cyclopropanecarboxylic acid methyl ester (example 114, step 5) in 1.5 ml
of THE WO 20061048152 PCT/EP2005/011430 -111 was treated with 0.2
ml of a 1M aqueous LIOH solution, stirred at RT during 2 hrs and acidified

to f%%’(ca 2 with aqueous HCI. Extraction with AcOEt, drying of the
WO g

h&d 5rgan|c phases over Na2S04 , filtration and eva orRSAS P IE?
solvent gave 45 mg (68%) of '
(1RS,25R,3SR)-2..(5-chloro-pyridin-2- yl@&%bamoyl) 3-[25
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]- cyclopropanecarboxyllc
actakepZight yellow crystalline. MS: 469 (M-H) Example 119
(IRS,2SR,3RS)-3-(morpholine-4-carbonyl)-cyclopropane-1,2-dicarboxyuc
acid lelf(Geahlofolpyrridin{2-yheastlide] (1R, 25, 3R)  2,3-bis-hydroxymethyl-

2-Yeaflyry ﬁe&%%@d?d‘&d@&’@@i?flsb@;) el 1.0 Mgk L@ 8.9 Nif Mno,

SI(QPS‘R 1§ra€1 and ev3 ratxo of
fluoro-4- ?2 ZOX6-2 pyr| in

-1915-pitd Yfiﬂ&aﬁf”é{ﬁwo -C?@op@d%eé’ rbosic 2ttt (XS Aple-PIB P aHa-

m@pmmé:@ﬁgmgb@glxc acid ethyl ester. Yellow oil. MS: 169: (M-H)".
(IRS,2SR,3RS)-3-(morpholine-4-carbonyl)-cyclopropane-1,2-dicarboxylhc

“achdet-3{(5-chloro-pyridin-2-yl)-amide]

2-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]- amide}. Off- Whlte crystalline.
M. &iBeiv]-off| FaExgniberd@0l) of 1-(4-amino-3-fluoro-phenyl)- 1H-pyridin-2-
(1Bm2$p nAGeRepaer L.2, Biearhoxyiedcigplication WO 2003045912) in
[ -ghigrarphenyl)-am| %el e 7780"@'%9 ht¥!?% adg pYise wrfpg 2 m} 0(§ a 1%1
uorb(zsflmme(r) %s%'_l)%ﬂ' Ipso u iOl’l m Faarpnlg Ex for 30 rnm Tjé This
solutxon 500 mg (3.2 mmol) of (18R, 55R, 6SR) 2-ox0-3-oxa-bicyclo[3.1.0}hexane-
6-carboxyhic acid ethyl ester dissolved in 5m of THF were added portionwise. The
mixture was allowed to reach RT and stirred for 10 hrs. The mixture was then
poured into a diluted aqueous HCl-solution (cz. 0.2 M) and extracted with AcOEt.
* The combined organic phases were dried with Na,SO,. Filtration, evaporation of
the solvent gave 630 mg (57%) of (1SR, 2SR, 3RS) 2-[2-fluoro-4-(2-oxo-2H-
pyridin-1-yl}-phenylcarbamovyl]-3-hydroxymethyl-cyclopropanecarboxylic  acid
ethyl ester. Orange foam. MS: 373 (M-H)"

Step &

A solution of 390 mg (1.04 mmol) of (ISR, 28R, 3RS)2-[2-fluoro-4-(2-0x0-2H-
pyridin-1-yi}-phenylcarbamoyl]-3-hydroxymethyl-cyclopropanecarboxyiic . acid
ethyl ester in 10 m! of acetone was treated at 0 °C with 390 ml of Jones reagent and
stirred at RT for 2hrs. The mixture was treated with 100 mg of NaHSOs, stirred for
15 min and filtered. Evaporation of the solvend gave 2 greenish solid that was
dissolved in dichloromethane, treated with 76 ul of thionylchloride and stirred at
RT during 2 hrs. Evaporation of the solvent and chromatography on silica gel with
AcOEt gave 136 mg (35 %) qf (IRS, 5S8R, 6RS) 3-{2-fluoro-4-(2-0xo-2H-pyridin-1-
yi)-phenyl]-2,4-dioxo-3-aza-bicyclo[3.1.0]hexane-6-carboxylic acid ethyl ester.
Light green crystalline. MS: 369 (M-H)".

Step 5

A solution of 27.5 mg (0.21 mmol) of 2-amino-5-chloropyridine in 1 ml of THF
was cooled to -78 °C and treated with 0.26 ml of 2 1M lithium
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/ In analogy to example 72, from (1
S,2R,3S)-2-(4-chloro-phenylcarbamoyl)-3-[2-
fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenylcarbamoyl]-cyclopropanecarboxylic
WACHItNE3006/048152 PCTIEP2005/011430 -112 (exampRCEIRpames/611430
dimethylamine hydrochloride was prepared (1R,2S,3S)-
cyclopropane-1,2,3-tricarboxylic acid 1-[@rchloro-phenyl)-amide] 2-
dimethylamide 3-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}. Light

yeg UaM&ﬁ&%ﬁMﬁWTPﬁJ%Q@@Fe&?& 30 min, To this solution
S 38@%(:'0 or}ed(e%i% %gﬂcaérﬁw Pf uoro~4 {2-0x0-2H-pyridin-1-y1)-
{[zP RP@’EF‘QPTQ“BQ ety pHepspasragzie-hgeiroxyeduyl)ester

méthyb«adodé&-’ﬁ@’tﬁ\ﬂ“@ WereChiided pémanalogy Thexairple %as iiwed to
(12:2R BBt ghtoro b enyleasRameil)1 3% f methanol. Evaporation of the
uooede %Q’éﬂo%hka%é W"Y‘P RSB TOYH AYERRIOPINS RIS 5

é%f‘zgxasg)?pf& 88 tfg%% =y Was&aggagovl) 3-[2-fluoro-4-(2-

1 - o p@rﬁp@iyﬂ)a?hmgr}cgrﬁwﬁr@mgxm@:%:boxyhc acid methyl ester.
pywdire trydjapizensansisl @y 2H(2-hydroxy-ethyl)-methyl-amide]. Yellow 15
amorphous solid. MS: 528 (M+H)+. Example 122 (1
R&x2RBI8HR)-2-(5-chloro-pyridin-2-ylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester
1539 FRPHFolbFaReN LG trian@rHg1R00 BN 2000 S UARNN SO b y1)-
SIERRe PR R 22 5-ER)3HZGIHAR- 48X f N amide}

H N

In arnalogy to example 72, from (15,2R,38)-2-(4-chloro-phenylcarbamoyl)-3-{2
ﬁuoro~4~(2-oxo»2H~pyﬁdin»l—yl}—phenyicirbamo}fl]-cyclopropanecarboxylic acid
(example 71) and ammoniumchloride was prepared (1S,2$,3R}-cyclopropane-
1,2,3-tricarboxylic acid 1-amide 2-[(4-chloro-phenyl)-amide] 3-{[2-fluoro-4-{2-
oxo-2H-pyridin-1-yl)-phenyl]-amide}. White solid. MS. 467 (M-HY

Example 116

{15,2R,38}-3-(azepane—1—carbonyl).—cyciopropane-1,2~dicarb0xyiic acid 1-[{4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl]-amide]

&/@’Nﬁg‘" -.,,,g/w
I /TJ ct
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pyridin-1-yl)-phenylcarbamoyl]-3-hydroxymethyl-cyclopropanecarboxylic
acid ethyl ester and 2-amino-5-chloropyridine but without treatment with
methanol, was prepared

wg(?{%%}g‘%sm -2-(5-chloro-pyridin-2-ylcarbamoyl)-3-[2- flucif&?tgxcgmmm

2 PCTIEP2005/011430 -113
(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid
ethyl ester. Off-white crystalline. MS: 568°(M+H)+. Example 123 (I
RS,2SR,3RS)-3-(3-hydroxy-pyrrolidine-I-carbonyl)-cyclopropane-1,2 5
i ABBlogiCta CTERIINS - ERiCRE IRy HER R3S Bl s oAb ek 2 M-
pYiridin-1-{)eqehediypandide}-H Dpiehivdart@mbyN -FrcNpr0randca B oxplbe midd
d'@ﬂ%&gﬁ@%ﬁﬂ%@%@iﬁgﬂé%@(ﬁ%&i?ﬁm& -3-(azepane- 1-carbonyl)-

) i

2 %Oamzﬁ%%od%ﬁf e o 3yny TSR Dapide) 212 fuoro-+-
CYRIBEROPAREES X -iﬁ Péeraﬁée e&%‘ab&ﬁ&’?&a&m‘é 549 (M-H)"
3-hydroxypyrrolidine was prepared
(MIB”’RS) 3-(3-hydro)cy-pyrrolidine-1-carbonyl)-cyclopropane-|,2-
dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide 2 -{[2-fluorp-4-(2-0x0-2H-
pYHIFR B FysHIgneas e P TiGHBABING oirS: 54 farkrrrey sttty
151'@35 2R @SRpoycibpropanddt )2, 3xritathepti¢- teivko-2H-pyridin-1-yl)-

Qrargridin-2-yl)- amide] 2-dimethylamide
3 -{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)- phenyl) amide} | rao FONI/N°
oracemicON Cl _g

HN

éﬁ

In analogy to example 72, from (1S5,2R,38)-2-(4-chloro-phenylcarbamoyl)-3-{2-
finoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] - cyclopropanecarboxylic  acid
(example 71} and {methylamino)N,N-dimethylacetamide was prepared (15,2R,35)-

Chxral C'

cyclopropane-1,2,3-tricarboxylic acid 1-(carbamoylmethyl-methyl-amide) 2-{(4-
chloro-phenyl)-amide]  3-{[2-fluoro-4-{2-oxo-2H-pyridin-1 »yl)»pheny!} -amide}.
Off-white solid. 538 (M-HY

Example 118

(1RS,25R,35R)-2-(5~chloro-pyridin-2-ylcarbamoyl)-3- [2-fluoro-4-(2-0x0-2H-
pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid

A solution of 68 mg (0.14 mmol) of (1RS, 2SR, 3RS)-2-(5-chloro-pyridin-2-
ylcarbamoyl)-3-2-fluoro-4-(2-0xo-2H-pyridin-1-yl)-phenylcarbamoyl]-
cyclopropanecarboxylic acid methyl ester (example 114, step 5) in 1.5 ml of THF
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In analogy to example 72, from (1SR,2SR,3SR)-2-(5-chloro-pyridin-2-
ylcarbamoyi)-3-[ 2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] 20
cyclopropanecarboxylic acid (example 118) and dimethylamino chloride

wiggsoprpated (L1RS,2RS,3SR)-cyclopropane-1,2,3-tricarbopyigasiek o1 1430

1-[(5-chloro WO 2006/048152 PCT/EP2005/011430 - 114
pyridin-2-yl)-amide] 2-dimethylamide 3-{| ﬁ/l uoro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl]>amide}. Light brown oil. MS: 49 +H)+ Example 125

(1RS,2SR -3-(a - -carbon opane-l,2-drearhoxyli
g S gé%wﬁfnoé:' 04 p?r{%a _%\_41 queolas qg{ch tu'ré% tRY Bunng 2 hrs
z-efziﬁatsiﬁé RS2H Waﬁvqoyﬂféﬁén%vﬁmﬂewwﬂ% dryivs of the
NlcoBbinéd br&a}emnilﬁﬂeambng%w@a(alﬁi@wiﬁ fronevaporation of the solvent
(1%2@?§§RQM@|Q@SQEMQF§ Bd@@m}ﬁprrﬁnlz-yicarbamoyi) 3-[2-

2- HHQ{Q i '(@20%02% cﬁ t }Renre %r%aggg rg] églioFe opanecarboxylic acid,

cyclopr anecarb IC aCI m}_E) |m|ne was

pr 1§ é’ fow crysta ie. MS: 4

(lRS 2SR 3RS) -3-(azepane-Il-carbonyl)-cyclopropane-1,2-dicarboxylic
R? HRloro- pyridin-2-yl)-amide]

2 -{[2-flugro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]- amide}. Light brown oil. MS:

5531%m4§%a@gmmgr&mg—4 carbonyl}-cyclopropane-1,2-dicarboxylic acid 1-

(1RS s asRfioytivhopiite- L H[3-fiombdxhoxmeldi lppridiae! - yI)-phenyl] -

3-Khigktloro- pyridin-2-yl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} NOFN 11 /OON

Y Y
@ 7 racemic ° " cl
2

In analogy to example 72, from (1SR, 2SR, 3RS)-2-{5-chloro-pyridin-2-
yicarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenylcarbamoyl]-
-C)?clopropaneéarboxylic acid {example 118) and morpholine was prepared
{1RS,25R,3RS)-3-(morpholine-4-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-
[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-ox0-2H- pyncim- -yl}-phenyl]-
amide}. Off-white crystalline. MS: 339 (M+H)".

Example 120

(1R,28,38)-cyclopropane-1,2,3-tricarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-
dimethylamide 3-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}

In analogy to example 72, from (15,2R,35)-2-(4-chloro-phenylcarbamoyl}-3-{2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic acid
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N / [ racemic ClI In analogy to example 72, from
(1SR,2SR,3SR)-2-(5-chloro-pyridin-2- ylcarbamoyl)-3-[
2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] 20
clopropanecarboxylic acid (example 118) and ammonium chloride was

%5 84 1PIRS,2RS,3SR)-cyclopropane-1,2,3-tricarboxylic BT 24 id 30
3-[(5-chloro- pyridin-2-yl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phehM-amide}. Light yellow
crystalline. MS: 471 (M+H)+. WO 2006/048152 PCT/EP20051011430 -

11 fexpbapld 11 2an ¢l R428:88)aBs{de hydrbryhietky - piperigiepred  (1R,28,38)-
l- C@J}Q@h% mﬁp@mﬂ@dﬁ%&x%héilca@a&yhc 213-@@4 chloro-phenyl)-amide] 2-

= en ri
d’ ﬁﬁaml O%tgﬁ%%g% I rgr’dao /2@1%)(?%@ 27 e&nal
to § ;ﬂ’é‘:‘?ﬁs %SR(M-M chloro- -phenylcarbamoyl)-3-[2-

quoro 4-(2-0x0-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic -
@R Yhple 71) and 4-piperidine methanol was prepared

| (IR 2S,3S)-3-(4

hydk8 %éimiﬁmaﬂfeirzc%\%ﬁs}??%owépéﬁ&fféoammmm 3
1 [(m-:mmmzmmwramdei 1-yl)-phenyl}-amide} 2-[(2-hydroxy-ethyl)-
2-{{ethiprandaé?-oxo-2H-pyridin-1-yl)-phenyl]- amlde} Light brown
crystalline. MS: 565 (M-H)-. Example 128

- (IR,2S,3S)-3-([1,4]oxazepane-4- carbonylz cyclopropane 1,2-dicarboxylic

acid 1- [(4-chloro-phenyl)-amide] w0~
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1- tyl) phenE 15 amide}

d/g/-\ﬁ ﬂ/\©\

Chiral

In analogy to example 72, from (15,2R,38)-2-(4-chloro-phenylcarbamoyl)-3-{2-
fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenylcarbamoyl] -cyclopropanecarboxylic acid
(example 71} and methylaminoethénoi was prepared (IR,2S,35)-cyclopropane-
1,2,3-tricarboxylic acid 1-[{4-chloro-phenyl)-amide] 3-{[2-fluoro-4-(2-oxo-2H-
pyridin-1-yi)-phenyl]-amide}  2-[(2-hydroxy-ethyl)-methyl-amide]. - Yellow
amorphous solid. MS: 528 (M+H)", '

Example 122

(1RS,2RS,35R)-2-(5-chloro-pyridin-2-ylcarbamoyl)- 3-{2-fluoro-4-(2-oxo-2H-
pyridin-1-yl}-phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester

In analogy to example 114, step 5, from (IRS, 5S8R, 6R)2-[2-flucro-4-(2-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl]-3-hydroxymethyl-cyclopropanecarboxylic  acid
ethyl ester and 2-amino-5-chloropyridine but without treatment with methanol,
was prepared (1RS,2RS$,3SR)-2-(5-chloro-pyridin-2-ylcarbamoyl)-3-[2-fluoro-4-



10

15

20

aO FNN Chiral Cl In analogy to example 72, from
(1S,2R,3S)-2-(4-chloro-phenylcarbamoyl)-3-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic
VR p0¢@BIFple 71) and homomorpholine was prepared  PCT/EP2005/011430
(1R,2S,3S)-3-([1,4]oxazepane-4 20
carbonyl)-cydopropane-1,2-dicarboxylic agid 1-[(4-chloro-phenyl)-amide]
2-{[2- fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}. Light yellow solid.
M558 2piu VOB UIBIOARIS A BTG HIIRHLIABIALO-oE Rl

lline. MS:
%ég S?%“(%lte C%tgth?/fl: morpsr?gll M-I-{%arbonyl) -cyclopropane-1,2-

d| rbox})élar2 cid 1-[(4-chloro-phenyl)-amide]

2 toro: -(2-oxo- 2H -pyridin- 1-yf)-phenyl]- amlde} 0 NYO OI\N,~1.L
(RS O R ol
SraThop] p‘y |ﬁbi- ) dBoseamdc@rasagi:

aqun@ma}mb]@ﬁd_x)}éhdpﬂié dlmethylmorphollne was prepared
(IR,2S,3S)-3-(2,6-
Dimethyl-morpholine-4-carbonyl)- cyg\ropane-l,2-dicarboxy|ic acid 1-[(4

10 chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)- Ergjamide}. Light brown solid.
R)-3-[

MS: 565 (M-H)-. Example 130 (:RS,2SR,3
3-(2,2,2-trifluoro-acetylamino)-p rollglne~ rbon []-

cyclopropane-1,2-dicarb I|c arl- [( “chlord phe yI) mlde]
2-{[2-fluoro-4-

racemic, diasterecisomeric

In analogy to example 72, from (18R,28R,3SR}-2-(5-chloro-pyridin-2-
ylcarbamoyl)-3-{2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenylcarbamoyl]-

cyclopropanecarboxylic acid (example 118) and racemic 3-hydroxypyrrolidine was
prepared (1RS,28R,3R$)-3-{3-hydroxy-pyrrolidine-1-carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[{(5-chloro-pyridin-2-vl}-amide] 2-{{2- ﬂuoro-4—(2-oxo-2H~‘ '
pyridin-1-y}-phényl]-amide}. Light brown oil. MS: 541 (M+H)". B

Example 124

(1RS,2RS,38R)-cyclopropane-1,2,3-tricarboxylic acid 1-{(5-chloro-pyridin-2-yl)-
amide] 2-dimethylamide 3-{{2-fluoro-4-(2-ox0-2H-pyridin-1-yl}-phenyl]-amide}

l

AT '“7@

racemic

In analogy to example 72, from (1SK,2SR,3SR)-2-(5-chloro-pyridin-2-
yicarbamoyl)-3-{2-fluoro-4-(2-oxo-2H-pyridin- 1-yl})-phenylcarbamoyl] -

cyclopropanecarboxylic acid {example 118) and dimethylamino chloride was
prepared (1RS,2RS,35R)-cyclopropane-1,2,3-tricarboxylic  acid  1-[(5-chloro-



10

15

20

15 (2-o0x0-2H-pyridin-1-yl)-phenyl]-amide} F NN N F rO racemic In
analogy to example 72, from
(1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-

“[% %LF [gﬁ £2 0Xx0-2H-pyridin- |-yl)-phenylcarbamoyl] PCT/EP2005/011430
-CyC opropanecarboxyllc acid (example 69) and
3-(trifluoracetamido)pyrrolidine was prepared 20
(IRS,2SR,3SR)-3-[3-(2,2,2-trifluoro- ace‘t)llh‘%mno) -pyrrolidine-l-carbonyl]
WO 2006/048152 PCT/EP2005/011430 - 117 cyclopropane-

1, PraieirBody sl 12ifirsthiacidenyiy et 412 myerdt-pyridin- 1-yl)-
(2 ghveny2iHepyidink et brolmenyil]- adsidsk Uightrown oil. MS: 632 (M-H)-.
Example 131 ('1 RS,2SR,3SR)-3-(3-hydroxymethyl- plperldlne-.
|-cBtbaupid)tzyclopropane-1,2 5 dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyrid'ut-
1-yhrsiesrydRavideiephiie 16060 byT)-Oytlopro a}liNQNdn@EB&#hiaeﬁlQ@d&
In %qggﬁx from a _ . :
(1?%5)1l ; 3SR %ﬂf Lqéﬁ%ro phezn){/ %a%ggl}%gysz gx-2H-pyridin-1-yD Phenﬁ}
2- uoro 4 -(2-oxo0-2H-pyridin- I-yl)- phenylcarbamoyl]
-cyclopropanecarboxylic 10 acid (example 71) and 3- plperldlnemethanol
was prepared (1RS,2SR,3SR)-3-(3« |

- hydroxymethyl-piperidine-I- carbonyl) rI’CJXSpane-l,2-dicarboxy|ic acid

1-[(4- chloro-phenyl)-amide] 2-

-{
[2-fluoro-4- (2 0X0-2H-pyridig-1- n.xl] am|I w oil. MS: 565
(M-H)-. Example 132 é

L racemic

In analogy to example 72, from (1SR,25R,38R}-2-(5-chloro-pyridin-2-
yicarbamovyl)-3-{2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenylcarbamoyl] -
cyclopropanecarboxylic acid (example 118) and hexyleneimine was prepared
‘(1RS,28R,3RS)~3-(azepane-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-[(5-
chloro-pyridin-2-yl)-amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl}-
amide}. Light brown oil. MS: 553 (M+H)".

Example 126

(1RS,2RS,35R)-cyclopropane-1,2,3-tricarboxylic acid 1-amide 3-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

N

ég\n ”/Q

racemic

In analogy to example 72, from (1SR2SR,3SR)-2-(5-chloro-pyridin-2-
ylcarbamoyl)-3-[2-fluoro-4-{2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl}-
cyclopropanecarboxylic acid (example 118) and ammonium chloride was prepared
( lRS,?.RS,BSR)-cydopropane—1,2,3~tricarboxy1ic:& acid l-amide 3-[(5-chloro-
pyridin-2-yl)-amide]  2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl} -amide}.
Light yellow crystalline. MS: 471 (M+H)*.
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15 (1S,2R,3S)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid
1-[(4-chloro- phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl]-amide} F O "\ry (\ N/O O/
wOhwad/&2t15tep 1: In analogy to example 100, step 3, from 4fchioresenilings
and (IS, 2R, 3R) 2:[2- 20
fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenylcaybamoyl]-3-(4-methoxy-
phenoxymethyl)-cydopropanecarboxylicacid methyl ester (example 157,

stgga@plgvﬁs,prepared (1S,2R,3S)
3 -(4-methoxy-benzyloxymethyl)- cyclopropane 1, 2 WO 2006/048152

e
R e ey Bld%mrﬁé% o 2H pyridin

(133'@@981%@ (mrﬁ@thoxy -benzyloxymethyl)- 5
cyclopropane-|,2-dicarboxylic acid,}-[(4-chloro-phenyl)-amide]

2-{[2-fluoro-4- (2-oxo-2H-pyridin-1’ [)-phenyl]-amide} in dichloromethane
was treated with 20 mg (0.09 mmoi{ of l
2,3-dichloro-5,6-dicyano-1,4-benzoqui 8nd stirred at RT for 5 hrs.
The mixture was poured into a dikited aq 20US solutlon of HC1 and
extracted with AcOEt. Drylrag of ganiephases over

f tkﬁ sol\?ge

Na2S04, 10 filtration, eva hromatography on
silica gel with AcCOEt ga\%% mg (89 %)f(1S,2R,3S) ©
3-hydroxymethyl-cydopropane-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide} 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
pheriyipieshi g etagmrly dlolram|itt MB 2358 -(Krehlprombemybterh 880yH -3- [ 2-
(1&@@ :8%)-3x(3 Feiffyuidio- pyliofisinylcadraritll)-oxdiopspparetodylicaibe
Xy ligaapie 1’?[()4 %‘ﬂl@r%qh &Y&rﬁm'i%@ihanol was repared (1R,25,38)-3-(4-"
Zﬁ%rﬂ% Zp%)é% nd l)cPctl]o r%;lanm(i lhcarboxyhc acid 1-[(4-
chioro-phenyl)-amide]  2-{[2- ﬂuoro 4-(2-ox0-2H-pyridin-1-yl}-phenyl}-amide}.
Light brown crystalline. MS: 565 (M-H)".

Example 128

{1R,25,38)-3-([1,4] oxazepane—4-carbonyi}-cyciapméane—lﬂ-djcarboxyﬁc acid 1--
[(4- chloro-phenyl)-axmde} 2-{{2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-
amide} .

In analogy to example 72, from (1S,2R,3S8)-2-(4-chloro-phenylcarbamoyi)-3-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic acid
(example 71} and homomorpholine was prepared (1R,25,35)-3-([1,4}oxazepane-4-
carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-{[2- -
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}. Light yellow solid. MS:-SSI
(M-Hy".
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0 a Chiral CI Step 1: 20 A solution of 100 mg (0.22 mmol) (IS,2R,3S)
3-hydroxymethyl-cyclopropane-1,2- dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-

W g%)}éo [}-amide} (example 132, step 9) in 1 ml of dichlgromethane

W|th 50 ul of N,N-diisopropyl ethyl amine and B Fotusoniast
methane sulfonylchlorid. The solution was stirred for 2 hrs and poured
into a diluted aqueous solution of 25 Na®i#d - Extraction with AcOEt, drying
of the combined organic phases over Na2SO4, filtration and evaporation
g&venidle 128 (94%) (1S,2S,3R) methanesulfonic acid -
2-(4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-
pliEhgkashanibgdoyetbpropyipheling-¢stahoafibwdipMBrs3a52(M+H) +.

\A@%ﬂ%ﬁﬁé%ﬁm@mamﬂm@ 14.912MaBr3: A SOUIION O A%in-
e?(f;} ;(IS ,2S,3R) methanesulfonic acid 2-(4-chloro-
yr%ar%a oyl)-

- [ 2-flu oro-4-(2-ox0-2
H -pyridin-1-yl)-phenylcarbamoyl] - cyclopropylmethyl ester in DMF was
treated with 60 ul of N,N-diisopropylethyl 5 amine and 54 mg of
3,3-difluoropyrrolidine. The mixture ) as irrgd at 70 during 10 hrs and
poured into a diluted aqueous solutlon of aOH. Extraction with AcOEt,

drying of the combined organic phas Na%SO4 filtration,
evaporation, and chromat§gra n §mca ggf WI DEt containing 1%
of triethylamine gave 18 o&é © chieat c;
(IS,2R,3S)-3-(3,3-difluor rolidin- 1 -ylmethyl)- cydopropane 10

1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-anode] 2-{[2-fluoro-4-(2-oxo0-2H'-
pXHdAHai'c; )ihenvkamidel yellaw AilsMS: a3 Dse mmlﬁo]y% 2-
3 mo olln 4 y m thxl C clo ropa nle 1& dlcarboxyblcx%cld

1 fr%ﬁl y1 enylcarbamoyl|-cyclopropaneca ic acid

0743(2a6§oéﬁ%m&rmlmwim%§ﬁy|}¥ammawreﬁ NCIRES: %S%& (2.6-

Dzmethyi morpholine-4-carbonyl}-cyclopropane-1,2-dicarboxylic  acid  1-[(4-

chloro-phenyl}-amide}  2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}.
Light brown solid. MS: 565 (M-HY.

Example 130

(1RS,25R,358R)-3-[3-(2,2,2-trifluoro-acetylamino)-pyrrolidine-1-carbonyl]-
cyclopropane-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-{[{2-fluoro-4-
(2-ox0-2H-pyridin-1-yl}-phenylj-amide} :

dfj L,

racemic
In analogy to example 72, from (1SR,2RS,35R}-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl}-cyclopropanecarboxylic
acid (example 69) and 3-(trifluoracetamido)pyrrolidine was  prepared
(1RS,25R,35R)-3-(3-(2,2,2-trifluoro-acetylamino)-pyrrolidine-1-carbonyl] -
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N OChiral C cl 15 In analogy to example 133, step 2, from (1S,2S,3R)
methanesulfonic acid 2-(4- chloro-phenylcarbamoyl)-3- [
2-fluoro-4-(2-oxo-2H-pyridin-1-yl)- phenylcarbamoyl]-cyclopropylmethyl

wasteosestamaple 133, step 1) and morpholine was preparedpcT/EP2005/011430

(1S,2R,3S)-3-morpholin-4-ylmethyl-cydopropane-1,2-dicarboxylic 20 acid
1-[(4-chloro-phenyl)-amide] 2-{[2-f|uoro_-1h(-/2;_oxo-2H-pyridin-1-y|)-
phenyl]-amide}. Light yellow oil. MS: 523 (M+H)'. Example 135

@ % ARk Pzr@&%;,;uknsyawicy@%fggagse&,% dicaboslisacid.
i Sl y}rahmb&mfawg}wé%@é}masz

S%TIE 9?/011430 120CN FOI N)' 2 N[O O/ Chiral Ct In analogy
1 33, step 2, from (1S,2S,3R) methanesulfonic acid 2-(4-

chloro hen Icarbamo )-3-[2-fluoro-4- (2 0X0-2H-pyridin-1-yl)-

pﬁéﬁ§1£ éy QB ErBsaPpeadiar '(%fé?h?ﬁéli'%dg?éﬁpﬂﬁﬁ@“
pyhaibmels m@ hﬁég&égm-phenyi) -amide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin-
(IS;2R-g=pAimmiabplin-1-ylmethyl-cyclopropane-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-
phenyl]-amide}. Light yellow oil. 507 (M<#)-. Example 136

1-[(4-chloro- 10 phenyl)-amide]
2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)- ] amide} F F I' N Chiral cl In
analogy to example 133, step 2, from (IS 3sz methanesulfonic acid

2-(4- é \ﬂ ﬂ/

In analogy to example 72, from (1SR,ZRS,SSR)~2~(4~chioro;pﬁenylcarbamoyl)-3-
[2-fluoro-4-(2-0xo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
acid (example 71} and 3-piperidinemethanol was prepared (1R5,25R,35R)~3-(3-
hydrox)qnethyl—piperidi_ne—lwcarbonyi)—cyclopropane-1,Z-dicarboxyiic acid 1-f{4-
chloro-phenyl)-amide]  2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenyl]-amide}.
Yellow oil. MS: 565 (M-H)".

' (1S,2R,38)-3-FIuoromethyl-cycloproise |,2-dicarboxylic acid

Example 132

{15,2R,35)-3-hydroxymethyl-cyciopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin- 1-yl)-phenyt]-amide}

@ﬁ:ﬂ L

Chiral

Step 1:

In andlogy to example 100, step 3, from 4-chloro-aniline and (1S, 2R, 3R} 2-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-3-(4- methoxy-

phenoxymethyl)-cyclopropanecarboxylicacid methyl ester (example 157, step 7)
was prepared (15,2R,35)  3-(4-methoxy-benzyloxymethyl)-cyclopropane-1,2-
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chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-cydopropylmethyl ester (example 133, step 1) and 15
tetrabutylammonium fluoride was prepared (1S,2R,3S)-3-fluoromethyl-

wgyﬁ, ane- 1,2-dicarboxylic acid 1-[(4-chloro-phenyl)- a"?@ﬁi:moasmnme
-f

uoro- 4 (2-0x0-2H-pyridin-1-yl)-phenyl]-amide}. Colorless viscous
oil. 'MS: 456 (M-H)". Example 137
(IS,2R,3S)-3-Imidazol-1-ylmethyl- cycldﬂ?&pane 1,2-dicarboxylic acid 1-[(4-

20 chloro-phenyl)-amidej
fzrﬁa@mﬁreg Bsmah?qﬂ;}rjnﬁﬁkﬁ%ﬁ}%%?d’é}fw%@6876&31%?1“"

PlGﬂI]&iﬂE@@BBﬁxﬁéBdugii@tﬂN@NhE [ES15I 6VBHEE! Cl In analogy to
example 133, step 2, from (1S,2S,3R) methanesulfonic acid 2-(4-
chigsa-phenylcarbamoyl)-3- [2-fluoro-4-(2-oxo-2H-pyridin-1-yl) phu
yicarbamoyl]-cyclopropylmethyi ester (example 133, step 1) and imidazole
SAV‘éaﬁzﬂbﬁpﬂTEﬂmg {0.086 mmol) of {18,2R,35)-3-(4-methoxy-benzyloxymethyl)-

(i"r i %@'Q%%&ME"%W I‘PX@QQ@Q@ ég%f}j!i@ﬁigﬂxlﬁhlﬂzaﬂg)m-é-
-C 1 0XO- rnain-

R DL Sl ST g oD Rl g b with 20

(P8 ﬁe9§ m&mmqwo%ﬁaﬁe 1ok Emwm? 4gf stirred at RT

1£fA schier oFHO by wamjeheed into a diluted aqueous solution of HCI and

e&&a@%r%(%@@gtz Hepyfigind w-rbenyilk-araigehitl pRabés blve QNSO

ahg' InT%]—]? Q0 8 958@&9%?{&%%&%&53%@?&&%@ oel with AcOEt

anesu C acl

B ESS e So
phadylcatbdmneyipeyphspibpsimidthy| e%tﬂﬂ(@%&?ﬁpﬂe(gl‘sﬁos% idingt-yh-

setisy ilamyanidevasiorepai@dMs: 458 (M+H)".
(IS,2R,3S)-3-cyanomethyl-cyclopropane-1,2-dicarboxylic acid
1dt4mplorasphenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-

(18,2R,38)-3-(3,3-difluoro-pyrrolidin-1-ylmethyl)-cyclopropane-1,2-dicarboxylic
acid 1-{{4-chlore-phenyl}-amide] 2-{[2—ﬂuoro-;4-(2-oxo-2H~pyridin~I—yl)-phenyi]-

arpide)}

Chlrai Cl

é Jilj - "'l

Step Lt

A solution of 100 mg (0.22 mmol) (15,2R,38) 3-hydroxymethyl-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl}-amide} 2-{{2-Auoro-4-(2-oxo0-2H-pyridin-
1-yl)-phenyl]-amide} (example 132, step 9} in 1 ml of dichloromethane was treated
with 50 ul of N,N-diisopropy! ethyl amine and 30 ul of methane sulfonyichlorid.
The solution was stirred for 2 hrs and poured into a diluted aqueous solution of
NaOH. Extraction with AcOEt, drying of the combined organic phases over
Na,SO,, filtration and evaporation gave 110 mg (94%) (15,25,3R) methanesulfonic
acid 2-(4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-
phenylcarbamoyl]-cyclopropyimethyl ester. Yellow oil. MS: 535 (M+H)".
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phenyl]-amide}. Light yellow oil. MS: 563 (M-H)'. Example 139
(1S,2R,3S)-3-methoxymethyl-cydopropane-1,2-dicarboxylic add
I-[(4-chloro- 20 phenyl)-amide]

W fddiusrez4-(2-oxo-2H-pyridin-I-yl)-phenyl]-anode} WO 2@Q6/Bria5H&1 1430

PCT/EP2005/011430 -122- F O N\. I' iN o~ Chiral CI In analogy to
example 133, step 2, from (1S,2S,3R) mgthanesulfonic acid 2-(4-
chloro-phenylcarbamoyl)-3- [2-fluoro-4-(2-oxo-2H-pyridin-1-yI)-
plgggyg‘;arbamoyI]-cycIopropylmethyii ester (example 133, step 1) and
sodium 5 methoxide in methanol was prepared

(19 %ﬁé@ﬂ%jqawm SIORECRAS- L Aiicaroxic aCid 4 11oro-

1-[(4-chlorp-phenyl)-amide] 2-{|2-fluoro-4-(2-0xo-2H-

B A et e e NS -

(I SrRiomep3isibal sgigrdrdhyiasictanb pratheSq oL GC Akbbrilicpaeiu 1efgpL

1@:ehiorovdfdicig-&-y)-dithidedpyrrolidine. The mixture was stirred at 70 ° during

a{&ﬂ@qgipé%@éqsngfﬂﬁ%ﬁ@%&g&%@!ﬂg%ﬂﬁéﬂg@%ﬁ O NALY Rith
| U1l . . . .

5k SRR AR en Chh e S B, imation, evaporation,

2 RO FHEATROLREBRE By i 8| Wibh ASCIELFBAIHSIE 1% of triethylamine gave

cyidopeofffecafiokyRe35bit GRyllisstertexaniple 12@8)iahe)ry dbpthmne!

wag-gieateguih 83ang (Le/meielpatsarimdepronydige. Alter stisdog .

i Y SrRgeiionalagme; B8 mmaltsodiym borohydride were

d

added and’the mixture stirred at 60 for 32 hrs. The mixture was poured

in furgted aqueous solution of NaCl and extracted with ACOEt.

Drying of the combined organic phases over ‘ _
(15,2R,38}-3-morpholin-4-yimethyl-cyclopropane-1,2-dicarboxylic  acid 1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y1}-phenyl]-amide}

o}

o
i«)@”f L

In analogy to example 133, step 2, from (15,25,3R) methanesulfonic acid 2-(4-
chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropylmethyl ester (example 133, step 1) and morpholine
was prepared (15,2R,3S}-3-morpholin-4-yimethyl-cyclopropane-1,2-dicarboxylic
acid 1-[(4-chloro-phenyl)-amide] 2-{[2-Auoro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl]-amide}. Light yellow oil. MS: 523 (M+H)".

Exampic 135

(15,2R,38)-3-Pyrrolidin-1-yimethyl-cyclopropane-1,2-dicarboxylic  acid  1-[(4-
chlore-phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}
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20 Na2S04, filtration, evaporation of the solvent and chromatography on
silica gel with AcOEt/methanol 10:1 gave 27 mg (8%) of
(1SR,2RS,3RS)-3-hydroxymethyl- cyclopropane- 1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-

Wﬁh%’? "%¥5%x0-2H-pyridin-1-yl)-phenyi]-amide}. Colorless 8. M5 455 "
(M-H)'. WO 2006/048152 PCTJEP2005/011430 - 123 Example 141
(1SR,2RS)-1-cyano-cyclopropane-1,2-dicdtboxylic acid
1-[(5-chloro-pyridin-2-yl)- amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)4{oheényl]-amide] FN N CI N racemic
5 Step 1: A solution of 800 mg (6.0 mMolpf (ISR, 2RS)
2-0x0-3-oxa-bicyclo[3.1.0]hexane} 1-carbonijtrile (obtained from cyano
acetic acid allylester by applicatj “pﬁéce'dgré' ing to similar
2-0x0-3-oxa-bicyclo[3.1.0 escribed dy et al. Tetrahedron
1993, 49, p5133-5146 and by Burgess et &'y, Org. Chem. 10 1992, 57,

p5931-5936) in 10 ml of acetone was treated with 5 ml of Jones reagent

and stirred at RT during 5 hrs. The mixture was treated with ca 100 mqg of
i ol DAt

NAP SRS BE AP SER M e tHEePréc BRAt FeroRl BHBAH HiP Aol
ovardazbavicartitratith 3 dAdlavepéradioncgiieparifisehigh-resin that was

digtelvechibahopl) -acatpadisiibnékvitestayi{axexaass 5, thignylchldrisierahdine
i e Lzt i~ 0] Q3 ©L %)

Sumljegis s bapse el
Staemd2: 106 %-—c%frfgpmemn g—a ?g)?— uoro-4-(2-oxo-2H-pyridin-1-yl)-

0
ﬁmﬂ A o] R, 2
2,8 b =k§it§}1§l‘6‘[§?f.9}h H&4-Earbonitrile were dissolved in a

solution of 223 mg (1.1 mmol) of 1-(4-amino-3- 20
fluBraepheRf)-1H-pyridin-2-one (prepared according to C.F. Bigge et al.,

patent application WO 2003045912) in 2 ml of pyridine at O . The mixture
wéé%%ﬁ%sé‘éj)éthwremﬁylz%@amm-éér@wgm%rateaadmdni&fé#m-

dilpiedyticpiaipies HEL; fluoro-4-(2-oxo-2H-pyridin- 1 -yI}-phenyl] -amide}

l /N Ci

In analogy to example 133, step 2, from (18,28,3R) methanesulfonic acid 2-(4-
chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)- '
phenyicarbamoyl]-cyclopropylmethyl ester (example 133, step 1) and
tetrabutylammonium  fluoride  was  prepared  (15,2R,35)-3-fluoromethyl-
cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide} 2-{[2-fluoro-4-
(2-ox0-2H-pyridin-1-yl)-phenyl] -amide}. Colorless viscous oil. 'MS: 456 (M-H)".

Example 137

(15,2R,38)-3-Imidazol-1-yimethyl-cyclopropane-1,2-dicarboxylic  acid = 1-[{4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}
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extraction with AcOEt, drying of the combined organic phases over
Na2S04, filtration and evaporation of the solvent gave 130 mg (52%) of (I
SR, 2RS) 1-cyano 25

W[ dtmasasd-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclepropemesarbao

- xylic acid. Light brown semisolid. MS: 340 (M-H)". Step 3: In analogy -
example 100, step 2, from (ISR, 2RS) 1-¢yano-2-[2-fluoro-4-(2-oxo-
2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid was
prepared W() 2006/048152 PCT/EP2 /011430 -124 (1SR, 2RS)
1-cyano-2-[2-fluoro-4-(2-oxo-2H-pyri ) phenylcarbamoyl]-
cyclopropanecarboxylic acid methyl ester rown semisold. MS: 356

(M+H)'. Step 4: In analogy to iﬁlg/la 10 st?p« m (1SR, 2RS)
1-cyano-2-[2-fluoro-4-(2-o0

2H-pyridin-1-yl)- phenylcag oy cycloprapanecar xyli¢ acid methyl
ester and 2-amino-5- chlo ridine was prepared
(1SR,2RS)-1-cyano-cydopropane-1,2- dicarboxylic acid
1-[(bachloge-pyridins iy ) 3mickp] 2- 2l 0re 2862 pxeeBhesulfonic acid 2-(4-
pymhpolpxk)npﬁa%\a&;@woﬁ}z Qffonhite sQlid- MB, A28 M- Example 142

(e ‘?é‘ﬁ?‘é‘ 4"—“&%“FJ‘f‘hmﬁyﬂé%a;ﬁmf}Pée 3 st AR droisie
oXEES2HRFRRERR- 1( ZBrFéﬁﬁdea 2Pyl ’Eﬁ%b%ﬂaﬁmkéh@%wwhc
ethgtiester-((@-dipia-pBEGitiaraddrnic H2Steprd:4A(BokticH gfyS8hrigi)-
(1pBénvimahide (4w Qodid] uornaramyl4-benzyloxy-1H- 15 pyridin-2-one
(example 144, step 1) in 20 ml of McOH was treated with 140 mg of Pd/C
(18%mand hydrogenated at atmospheric pressure under vigorous stirring
for 3 hrs. Filtration and evaporation of the solvent gave 398 mg (97%) of

1-(4s Ar0-33-fuasRuhpnyardpRsiioeyt; HHaRudsiRsione hight BIQWRhL oro-

: Sogﬁgexy@a:%%}e 2-{[2-fluoro-4- (2 -oxo-2ZH-pyridin-1-yl)-phenyll-amide}

a YO
G (]
@ Chiral c
o

In analogy to example 133, step 2, from (15,2$,3R) methanesulfonic acid 2-{4-
chioro-phenylcarbamoyl)-3-[2-fluoro-4-(2-0x0-2H-pyridin-1-y1)- '
phenyicarbamoyl]-cyclopropylmethyl ester (example 133, step 1) and sodium
cyanide was prepared (18,2R,35)-3-cyanomethyl-cyclopropane-1,2-dicarboxylic
acid 1-{(4-chloro-phenyl)-amide] 2-{{2-fluoro-4-(2-ox0-2H-pyridin-1-yi}-
phenyl}-amide}. Light yellow oil. MS: 563 (M-H)".

Example 139

(15,2R,35)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic acid  1-{(4-chioro-
phenyl)-amide] 2-{{2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl}-amide}
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(M+H)+. 20 Step 2: In analogy to example 68, step 4, from
1-(4-amino-3-fluoro-phenyl)-4-hydroxy- 1H-pyridin-2-one, 2.2 equiv. of
lithium bis(trimethylsilyl)arnide, and (IRS, 5SR,

Wg &';%4 %chloro phenyl)-2,4-dioxo-3-aza-bicyclo[3.1. O]hemgzggsrpﬁg&

Tt yI ester was prepared
(1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-[2- 25
fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-I- %fphenylcarbamoyl)
cyclopropanecarboxylic acid ethyl esterg Brown solid. 512 (M-H)-. WO
2006/048152 PCT/EP2005/011430 -12h- Example 143
(ISR,2RS,3SR)-2-(4-chloro- phenylcarba oyl)-3-[2-fluoro-4-(4- methoxy 2-
oxo- 2H-pyridin-l-yl)-phenylcarbamoy]]-c atopro,pan carboxyllc acid ethyl
ester 00 rN.Cl O/ racBmiqi5 A soljition df 35 D.07 mmol) of
(ISR,2RS,3SR)-2-(4-chlgro-pienyfcarbamoy - o
3-[2-fluoro-4-(4-hydroxy- ¢0-2H-pyridin-I-yl)-phenylcarbamoyl] -
cyclopropanecarboxylic acid ethyl ester (example 142, step 2) in 5 nil of

DREWAS & wih Wema, (B LMo Soiasaim aRshenale and 8
ﬁlsp .08 mm Qa el EI%/L% l%g—:- l?t m|xt W&%Stlil’e 2 hrs at RT and
feq. P@va‘f) ation o & Sofvent anc c ro ograg on silica gel

&@@Wﬁﬂa%@)@%@g rﬁﬁer(l%}rgfxe 133, step 1) and sodium
(HBRIDRS3B Myetzidat hespeheryll ¢ A3RR6}H}-32bQuuretidi4yclopropane-
methaxr-ax i Q-Zkkﬂyrlﬂlﬂﬁlc}ﬁlbﬁiﬁﬂé&&ﬁﬂbﬁﬁ@@) yll EW%W 7 eashexyic
a s
(I%&dgéggﬂgg% Qfﬂ 4- agnz% 2ﬁgxoo l;H‘;fo%yrl in-1-yl)-2-fluoro-

anémh El amoyl] -3-(4-chloro-phenylcarbamoyl)-cyclopropanecarboxylic
add ethyl ester _
(1SR,2RS,3RS)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic  acid = 1-[(5-
chloro-pyridin-2-yi)-amide}. 2-{{2-fluoro-4-(2-oxo0-2H-pyridin-1-ylj-phenyl]-

amide}
i N \
d / “

e'

racemic

A solution of 395 mg (0.79 mmol) (1RS,2RS,3SR}-2-(5-chioro-pyridin-2-
ylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -

cyclopropanecarboxylic acid ethyl ester (example 122) in 10 ml of ethanol was
treated with 63 mg (1.7 mrmol) of sodium borohydride. After stirring during 2hrs
additional 30 mg (0.8 'mmol} of sodium borohydride were added and the mixture
stirred at 60 ° for 32 hrs. The mixture was poured into a saturated agueous solution
of NaCl and extracted with AcOEt. Drying of the combined organic phases over
Na;SQ,, filtration, evaporation of the solvent and chromatography on silica gel with
AcOFt/methanol 10:1 gave 27 mg (8%) of (1SR,2RS,3RS)-3-hydroxymethyl-
cyclopropane-1,2-dicarboxylic acid  1-[(5-chloro-pyridin-2-yl}-amide]  2-{[2-
fiuoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}. Colorless oil. MS: 455 (M-H}".
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00 FNg racemic "~ O WO 2006/048152 PCT/EP2005/011430 -126-
Step 1: 1-(4-Amino-3-fluoro-phenyl)-4-benzyloxy-1H-pyridin-2-one was
prepared from 4-benzyloxy-IH-pyridin-2-one and 4-bromo-2-fluoroaniline

WD 20salogysto the procedure described for the preparation afcT/Ep2005/011430

1-(4-amino-3-fluoro-phenyl)-1H 5 pyridin-2-one described in C.F. Bigge et
al., patent application WO 2003045912, M$: 311 (M+H)+. Step 2: In
analogy to example 68, step 4, from
1-Mm-ﬁ-fluoro-phenyl)-lH-pyridin-2- one and (1RS, SSR,
6RS)-3-(4-chloro-phenyl)-2,4-dioxo-3-aza- 10

b'%@i@[ﬁl& QR M@y@?&ﬁmﬂl'?,ﬁ%%%ﬁ%ﬁ?terc\’vﬁ@ arroe-%yndm- 2-y1)-
?T@i%xyuﬂrgx% F "%ﬁfﬁyfi%"}'ﬁaﬁbeﬁﬁgfﬁ%g{?bamoyl] 3-(4-clilo

ro phenylcarbamoyl)- cyclopropar;ecarboxyhc gmd ethyl ester. Brown
solid. 602 (M- H)". Example 145 ‘
(1SR,2SR,3RS)-2-[4-(4- tertobubahylmelmo0-2H-pyridin-1-yl
) -2- Q Orac i ° ) c .
fluoro-phenylcarbamoyl)- -chloro-phenysir(n:arbamoyl)-cyclopropanecarbo
xylic acid ethyl ester'00 F 1 1/racemic Ill/ Ol O. IXOI

Step 1:

A solution of 800 mg (6.0 mmol) of (1SR, 2RS) 2-ox0-3-oxa-bicyclo[3.1.0]hexane-
i-carbonitrile (obtained from cyano acetic acid allylester by application of
procedures leading to similar 2-oxo-3-oxa-bicyclo[3.1.0lhexanes described by
Toeke et al. Tetrahedron 1993, 49, p5133-5146 and by Burgess et al. J. Org. Chem.
1992, 57, p5931-5936) in 10 ml of acetone was treated with 5 ml of Jones reagent
and stirred at RT during 5 brs. The mixture was treated with ca 100 mg of NaHSO,, -
stirred 1 hr and the precipitate removed through filtration. Drying over Na,S0,,
filtiration, and evaporation gave a greenish resin that was dissolved in 5 ml
acetonitrile, treated with excess of thionylchloride and stirred for 2 hrs.
Evaporation of the solvent gave 750 mg (91%) of (ISR, 2RS) 2,4-dioxo-3-0xa-
bicyclo[3.1.0]hexane-1-carbonitrile. Brown solid.

Step 2:

100 mg (0.73 mmol) of (1SR, 2RS) 2,4-dioxo-3~oxa- -bicyclo[3.1.0]hexane-1-
carbonitrile were dissolved in a solution of 223 mg (1.1 mmol) of 1- (4-amino-3-
fuoro-phenyl)-1H-pyridin-2-one (prepared according to C.F. Bigge et al., patent
application WO 2003045912) in 2 ml of pyridine at 0 °. The mixture was stirred at
RT during 2 hrs and the solvent evaporated. Addition of diluted aqueous HCI,
extraction with AcOEt, drying of the combined organic phases over Na,50,,
filtration and evaporation of the solvent gave 130 mg (52%) of (1SR, 2RS) l-cyano-
2-{2-fluoro-4-(2-oxo-2H-pyridin- 1-y1) -phenylcarbamoyl]-cyclopropanecarboxylic
acid. Light brown semisolid. MS: 340 (M-H)".

Step 3:

In analogy example 100, step 2, from (ISR, 2RS) 1-cyano-2-[2-fluoro-4-(2-oxo-
2H-pyridin-1-yl)-phenylcarbamoyi] ~cyciopropanecarboxylic acid was prepared
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In analogy to example 143, from
(1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3- 20
[2-fluoro-4-(4-hydroxy-2=0x0-2H-pyridin-1-yl)-phenylcarbamoyl]-

c%clopri%%anecarboxylic acid ethyl ester (example 142, step_2) and tert-

AfiSBHSAcetate was prepared (1SR,2RS,3SR)-2-[4-(4-trkT/EF2005/011430

butoxycarbonylmethoxy-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenylcarbamoyl]
-3-(4- chloro-phenylcarbamoyl)-cycloprepahecarboxylic acid ethyl ester.
Colorless solid. 25 MS: 626 (M-H)-. WO 2006/048152

PCYIRP 2005/0 1193004212 - frwemmpitd 2460~ 2 H-pyridin-1-y1)-phenylcarbamoyl] -
(1SRIgSHaREX DL ecarbrNgYIRE TBrowa-@xeis3H: pyrsdasd - Reftuoro
- phenylcarbamoyl]-3-(4-chloro-phenylcarbamoyl)-cyclopropanecarboxylic
aciieethyl ester oo F/ O 0 Cl rammic 10/ H,N" 5 0 In analogy to
example 143, from (1SR,2RS,3SR)-2-(4=chloro-phenylcarbamoyl)-3- |

2-fiyQraids{Adediaxi 200X o b iding Sy HpbhenWeaamoyll sro-4-(2-oxo-
gggpé}%%ﬁgé‘%ﬁ?ﬁ%kﬁc%%%gﬂ135 él%%l%%&&é@a%@%ﬂ’ca%?c{ ‘%H%E%r?' ester and
2 Pra e SR BBy B2 x SRS i R IR A L AR S GRER RS g
I]-3litarpaghtorsiphdniizatdernaptidycbptopantdarbdld v ensict dhpko-2H-

estgtidxifawhjtehaolitlaMide R 60 M Botadn phes: 146 (M4-H)-.
RS,2RS)-1-(4-chloro-phenylcarbamoyi)-2-[2-fluoro-4-(2-oxo-2H-pyridin-1-y
)- pagmicaspamoyl]-cyclopropanecarboxylic add allyl ester 0 F

{1SR,2RS,35R)-2-(4-chloro-phenylcarbamoyl)-3-{2-fluore-4-(4-hydroxy-2-oxo-
2H-pyridin-1-yl)-phenylcarbamovyl]-cyclopropanecarboxylic acid ethyl ester

”
Y
EB“@ R

racemic

Step It

A solution of 580 mg (1.87 mmol) 1-(4-amino-3-fluoro-phenyl)-4-benzyloxy-1H-
pyridin-2-one {example 144, step 1) in 20 m} of MeOH was treated with 140 mg of
Pd/C (10%) and hydrogenated at atmospheric pressure under vigorous stirring for
3 hrs. Filtration and evaporation of the solvent gave 398 mg (97%) of 1-(4-Amino-
3-fluoro-phenyl)-4-hydroxy-1H-pyridin-2-one.  Light brown solid.  MS: 221
(M+H)".

Step 2:

In analogy to example 68, step 4, from 1-(4-amino-3-fluoro-phenyl)-4~hydroxy-
IH-pyridin-2-one, 2.2 equiv. of hthium bis(trimethylsilyl)amide, and (IRS, 5SR,
6RS)-3-(4-chloro-phenyl)-2.,4-dioxo-3-aza-bicyclo{3.1.0] hexane-6-carboxylic acid
ethyl ester was prepared (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-{2-
fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl} -
cyclopropanecarboxylic acid ethyl ester, Brown solid. 512 (M-H)".



16

15

O NI~ O~N 6N 11 racamic Ci 15/ Step 1: In analogy to example 141,
step .1, from (1RS,2RS) 2-ox0-3-0xa- bicyclo[3.1.0]hexane-| carboxylic
acid allyl ester (obtained from malonic diallylester by application of 20
Wrcsedssszleading to similar 2-oxo-3-oxa-bicyclo[3.1.0]heXer®EBEr2065/011430
described by Toeke et at. Tetrahedron 1993, 49, p5133-5146 and by
Burgess et at. J. Org. Chem. WO 2006/0483152 PCT/EP2005/011430
-128 1992, 57, p5931-5936)Jones reagent and thionylchloride was
prepasagié18S,2RS) 2,4-dioxo-3-oxa-bicyclo[3.1.0)hexane-|-carboxylic
acid ally! ester. Light red oil. Step 2: In analogy to example 141, step 2,

gﬁms(m}?ségﬁ)ﬂ&etm Egésiv rcéri%?&@@ {zoﬁﬁg@qed cargylis agid
NG R A T B Red ahant i ety

ester. Yellow oil. 322 (M-H) Step 3: A solytion of 400 mg (1.23 mmol) of
(1RS,2RS) 2-(4-chloro-phenylcarbamoyl)-{10
cyclopropane-1,1-dicarboxylic acid ally! estef'in dichloromethane was.
treated with 1.79 ml (24.6 mmol) o thlonylzonde and stirred at RT

during | hr. Evaporation Oxglﬁ e 32 i RS,2RS)
3-(4chloro-phenyl)-2,4-dio ;‘ |cy 0[3 1QO]h |- carboxyllc acid
allyl ester. Light grey crys . MS: 307 TEH)+. 15 Step '4: I analogy

to example 68, step 4, fr&m 1 (4 amino-3-fluoro-phenyl)-IH-pyridin-2- one
(prepared according to C F Bigge et at, patent application \We

20

Sﬁ'gfhl{z%lizguen %4 o) of 1R ER?(ST?;@' hEIRsarR hgn%c)%m(y o

aIIy ‘Waé' ARSre R ARy i R P RREBaHOY 1) 20

2- [m}empanezamﬂWmmlwtyrp{hmtdarﬁamwpmw@;ﬁawm

Xyliteated with 94 mg (0.6 mmol) of potassium carbonate and 8 ul (0.08 mmol) of
dimethylsulfate. The mixture was stirred 2 hrs at RT and filtered. Evaporation of
the solvent and chromatography on silica gel with AcOEt/methanol 95:5 gave 5 mg
(13%) of (15R,2RS,35R}-2-(4-chloro-phenylcarbamoyl}-3-[2-fuoro-4-{4-

methoxy-2-oxo-2H-pyridin-1- yi)-phenyicarbamoyl}»cyciopropanecarboxyhc acid
ethyl ester. Off-white solid. 526 (M-H)".

Example 144

(1SR,25R,3RS8)-2-[4 (&benzylox;}f 2-oxo-2H-pyridin-1-yl)-2-fluoro-

phenylcarbamoyl]-3-(4-chloro-phenylcarbamoyl)- cyclopropanecarboxyhc acid
ethyl ester
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acid allyl ester. Light yellow oil. MS: 508 (M-H) Example 148
(1SR,2RS)-1-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid
1-[(4-chloro- phenyl)-amide]
2-[(2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} F Qro _r ic .25 A
%85%?? KR mg (0.12 mmol) of Pg%%g]zws%mtso
(IRS,2RS)-1-hydroxymethyl-cyclopropane- 1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4L¢8-oxo-2H-

" pyridin-1-yl)-phenyl]-amide} (example 147, step 4) in 1 ml of ethanol was

tredtier!WO 2006/048152 PCT/EP2005/011430 -129 with 14.2 mg (0.37
mmol) of sodium borohydride and stirred at RT during 16 hrs. The mixture
wak-fotretiintclagimpiguidbdsbsomtion 3 Hpyaidi exnee tedswittepite O Fiom
Drying:o41heaembings-arganiephasbsodibratibmoadich aparaliamhef the the
?fg&%ggr\éid%?}ﬁ&cggoﬁﬁﬂ prel:paration oi 5 4aqming—3~ﬂluoro-%henyl)-lH-
, -1-hydroxymethyl-cyclopropane- icarbaxylic ac
R ARl ATl A GRS, SR A VO 2003045912,
1-ypRéhidtarhide}. Light yellow oil. MS: 454 (M-H) Example 149
(1SR,2RS,3SR)-2-(4-chloro-pheriyicarbamoyl)-3-[4-(4-
diritgihgicarbamoylméthoxy-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenylcarbam
oyl)- 10 cyclopropanecarboxylic acid ethyl ester 00 FJINN IN/'00cl
| Onagdglogy to example 68, step 4, from 1-(4-amino-3-fluoro-phenyl)-1H-pyridin-2-
one and (IRS, 5S8R, 6RS)-3-{4-chloro-phenyl)-2,4-dioxo-3-aza-
bicyclo[3.1.0}hexane-6-carboxylic acid ethyl ester was prepared (1SR,2RS,3SR)-2-

[4-{4-benzyloxy-2-oxo-2H-pyridin-1-yl}-2-fluoro-phenylcarbamoyij-3-{4-chloro-

phenylcarbamoyl)-cyclopropanecarboxylic acid ethyl ester. Brown solid. 602 (M-
H).

Example 145

{1SR,ZSR,3RS)-2-[4-(4-tert-butoxycarbonylmethoxy-2-oxo0-2H-pyridin-1-y1)-2-
fluoro-phenylcarbamoyl]-3-(4-chloro-phenylcarbamoyl)-cyclopropanecarboxylic

acid ethyl ester
e
A
. N . ., N
BVl e
] o
b racemic “
¥ A
o\”)

o]

In analogy to example 143, from (15R,2RS8,38R}-2-(4-chloro-phenylcarbamoyl})-3-
[2-fluoro-4-{4-hydroxy-2-oxo-2H-pyridin-1-yl}-phenylcarbamoyl] -
cyclopropanecarboxylic acid ethyl ester (example 142, step 2) and tert-
butylbromoacetate was prepared (1SR,2RS,35R)-2-[4-(4-tert-
butoxycarbonylmethoxy-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenylcarbamoyl]-3-(4-
chloro-phenylcarbamoyl}-cyclopropanecarboxylic acid ethyl ester. Colorless solid.
MS: 626 (M-H)".
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Q A mixture of 23 mg (0.04 mmol) of (1SR,2RS,3SR)
2-[4-(4-carboxymethoxy-2 oxo-2H-pyridin-1-yl)-2-fluoro-phenylcarbamoyl]
-3-(4-chloro-phenylcarbamoyl) cyclopropanecarboxylic acid ethyl ester

wiExmanpie i55), 5 mg (0.06 mmol) of 15 dimethylamine hydxoriiendoses ii43¢

mg of 1-hydroxybenzotriazole, and 25 ul (0.23 mmol) of
N-methylmorpholine in 2.5 ml of DMF was treated with 11 mg (0.06

mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
and.sifkeghat RT during 10 hrs. The mixture was poured into a 2M
agueous solution of Ha and extracted with AcOEt. Drying of the combined

orgapi Wration, evaperation of the salvent and
M T e Y i e S A Err )
Ofp&gﬂﬁ%g%gkg_i{rﬁ%ﬁgr&& enylcarbamoyi}-cyclopropanecarboxylic  acid
pﬁé?ﬁl%%?bamoyl)-3-[4-(4-dimethylcarbamoylmethoxy-2-oxo-2H-pyridin-l-
yl)-2- fluoro-phenylcarbamoyl]-cyclopropanecarboxylic add ethyl ester.
Light brown  solid. MS: 600 (M+H)". WO 2006/048152
PCP/EP2005/011430 -130- Example 150 “~g°
(1S,2R,3S)-3-(4-metho)cy-benzyloxyeethyl)-gyclopropane-1,2-dicarboxyli
c acid 1- [(5-chloro-pyridin-2-y)-amige} N - Ny

2-{[2-fluoro-4-(2-oxo-2H-pyridigk 1-y)-phenyl]- amifie} Fﬂvgtl!\l\l 4'N'N\5
If CI N "OIl O ~. Chiral In anfilogy to examptesd 57, step 1 -957, step 8

from cis 2-butene-1,4-diol was~prepared
(1S,2R,3S)-3-(4-metﬁaé%j;nzyloxymethyl)-cyclopropane_-l,2-

- dicarboxylic acid 1-[(5-chjoro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-

pyridin-1-yl)-phenyl]-amide}. Light yellow oil. MS: 575 (M-H)-. 10 Example

191 analogy to exampié 143, from (1SR,ZRS,SSR)-2-(4~‘chlor0~phenyh_:arbémoyl)~3~
[2-fluoro-4-(4-hydroxy-2-0x0-2H-pyridin-1-yi)-phenylcarbamoyi] -
cyclopropanecarboxylic acid and 2-bromoacetamide was prepared (1SR,2RS,3SR)-
2-[4-(4-carbamoylmethoxy-2-oxo-2H-pyridin-1-yl)-2-flucro-phenylcarbamoylt]-3-
(4-chloro-phenylcarbamoyl) cyclopropanecarboxylic acid ethyl ester. Off-white
solid. MS: 569 (M-H)"

Example 147

(1RS,ZRS)-i«(4-chlaro»phenylcarbamoyﬁ}—2—{2-ﬁu0r0~4—(2-0xo—2H—pyridin»l~yI}~
phenylcarbamoyi]-cyclopropanecarboxylic acid allyl ester

Ci

Step 1:

In analogy to example 141, step .1, from (1RS,2RS) 2-oxo-3-oxa-
bicyclo[3.1.0]hexane-1- '

carboxylic acid allyl ester (obtained from malonic diallylester by application of
procedures leading to simiar 2-oxo-3-oxa-bicyclo{3.1.0]hexanes described by
Toceke et al, Tetrahedron 1993, 49, p5133-5146 and by Burgess et al. J. Org. Chem.
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(1 SR,2RS,3SR)
-3-(4-methoxy-benzyloxymethyl)-cyclopropane-l,2-dicarboxylic add
1-[(5-chloro-pyridin-2-yl)-amide] 2-[[2-fluoro-4-(6-oxo-cyclohexa-2,4-

wgi%}%%ﬂliﬁnyl] -amide} of F 16N NA"Ir-NNOOCI ra mi%&/@ﬁﬁs}'ﬁmsﬂ

analogy to examples 157, step 1 - 157, step 3 from cis 2-butene-1,4-diol
was prepared diazo acetic acid cis 4-(4-methoxy-benzylo)cy)-but-2-enyl
ester. Yellow oil. WO 2006/048152 PCFEP2005/011430 -131- Step 2: In
analogy of example 157, step 4, from diazo acetic acid cis 4-(4-methg(>§£—§)

be R8Iy RBE 28RN et FRRENHF R HIOREIT BlREi e (K4, REBREssakeR
SSRdi6RES)-oxa-bicyclof3.1.0lhexane-1-carboxylic acid aliyl ester. Light red oil.
6-(4-methoxy-benzyloxymethyl)-3-oxa-bicyclo[3.1.0]hexan-2-one. Yellow
5 &episolid. 453 (M+H)'. Step 3: In analogy to examples 157, step 5-157,
step 8, from (IRS, SSR; 6RS) 6-(4-methoxy-
benzyinadppyetiyl)-S=oxpldicylp[3tdp0] e xdrnarorieRE AR Pre paratbxo-3-oxa-
a@By&B{S:ﬁ@ﬁl‘xane-l-carboxylic acid allyl ester and 4-chloroaniline was prepared
> EnatonrbannionmaliarsireRne k&0 s heNg A a any
-G

<
pyri -a
Z-ﬂ?fﬂlﬁﬁl&‘if-‘(gzo’i@ ridin-1-yl)-phenyl]-amide}. White crystalline.
577 (M+H)t. Example 152

(1382 2RS,3SR)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid
1-[(5- chloro-pyridin-2-yl)-amide .
2 A[3oiuiinn-2f(408 et memek -9f) JRSRAR)1S dnslletcorhepylcarbamoyl)-

cyclopropane-1,1-dicarboxylic acid allyl ester in dichloromethane was treated with
1.79 ml (24.6 mmol) of thionylchloride and stirred at RT during 1 hr. Evaporation
of the solvent gave 320 mg of (IRS,2RS) 3-(4chioro~pb_eny1}~2,4—dioxo-3-aza~
bicyclo[3.1.0]hexane-1-carboxylic acid allyl ester. Light grey crystalline. MS: 307
(M+H)™.

Step 4:

In analogy to example 68, step 4, from 1-(4-amino-3-fluoro-phenyl}-1H-pyridin-2-
one (prepared according to C.F. Bigge et al., patent appiic:ation; WO 2003045912)
and (IRS,ZRS) 3-(4chloro—phényl}u2,4-diox0~3~aza-bicydo{3.I.O]hexane-1- '
carboxylic acid allyl ester was prepared (1RS,2RS)-1-(4-chioro-phenylcarbamoyl)-
2-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenylcarbamoyl]-cyclopropanecarboxylic
acid allyl ester. Light yellow oil. MS: 508 (M-H)".

Example 148

{1S8R,2RS)-1-bydroxymethyl-cyclopropane-1,2-dicarboxylic acid  1-[{4-chloro-
phenyl)-amide] 2-{{2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}

F MO
i ﬁj\n g .

A solution of 50 mg (0.12 mmol) of (1RS,2RS)-1-hydroxymethyl-cyclopropane-
- 1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]  2-{{2-fluoro-4-{2-0x0-2H-
pyridin-1-yl)-phenylj-amide} (example 147, step 4} in 1 ml! of ethanol was treated



ONtIN[" NOOCI J/ racemic In analogy to example 132, step 2, from
(ISR,2RS,3SR)-3-(4-methoxy- benzylo)cymethyl)-cyclopropane-
1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)- amide]

W2 YRaM81E2 4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} (exanisie/aEDoste pi3o
20 3) was prepared
(ISR,2RS,3SR)-3-hydroxymethyl-cyclopgepane-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-
phﬁﬂy Haamiged. hghhﬂﬂjlemsﬁtuM%oﬂé@éNhHln@éﬁ%@@'@c 2534uring 16 hrs.

?é» Rl osei § Cvﬂgpf%%ase S HPANIG AN racted with
2

oro- 25 pyridin-2-

§ ez”ﬁ"b%/ﬂaﬂﬂgmc phar iraten ope Yepersap gbthe

P@NEPZM/@?lm T1%2 of (FSR.IRSN: -Bydit ShimetyiSlyhivarmlogy 10-

eme&cﬁ&Zaﬁth Pt il PhRi3 2 ndded - Eth@X¥ro-4-(2-0x0-2H-pyridin-
f‘gy'g%&@%%ﬂk@’%@%ﬁ%@% Sig-fisarbevligacid

loro-pyridin-2-yl)- amide
Z-é[gﬂg Rregd-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide] (example 150) was 5
prepared (1S,2R,3S)-3- hydroxymethyl cyclopropane-1,2-dicarboxylic acid

1 ér-lahl,@r%}%v idinzgr ylz,%

fluoro-4 (2 0X0
- cr f%gf f%f
Wﬁﬂ%l@ﬁﬁﬁhﬁ%ﬂ}q -[2-fluoro-4-(3-oxo-morpholin-4- 10
yl)-phenylcarbamoyl]- cyclopropanecarboxglc acid ally{ ester 0 F

ﬁ)@ o

él?mﬁyiﬁyl-ahlde} Light brown |

oro-phenylcarbamoyl]-

rasamic

O

A mixture of 23 mg (0.04 mmol) of (1SR,2RS,35R} 2-[4-(4-carboxymethoxy-2- |
oxo-2H-pyridin-1-yl)-2-fluoro-phenylcarbamoyl}-3-(4-chloro-phenylcarbamoyl)
cyclopropanecarboxylic acid ethyl ester (example 155}, 5 mg (0.06 mmol) of
dimethylamine hydrochloride, 1 mg of 1-hydroxybenzotriazole, and 25 ul (0.23
mmol) of N-methylmorpholine in 2.5 ml of DMF was treated with 11 mg (0.06
mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride and
stirred at RT during 10 hrs. The mixture was poured into a 2M aqueous solution of
HCl and extracted with AcOEt. Drying of the combined organic phases over
NaySO,, filtration, evaporation of the solvent and chromatography on silica gel with
AcOEY/MeOH  10:1 gave 22 mg (95%) of (18R,2RS,35R)-2-(4-chloro-
phenylcarbamoyl)-3-{4-(4-dimethyicarbamoylmethoxy-2-oxo-2H-pyridin-1-y1)-2-
fluoro-phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester. Light brown
solid. MS: 600 (M+H)".
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O O O Jrecemic CI O Step 1: In analogy to example 141, step 2. from
(ISR,2RS) 2,4-dioxo-3-0xa- bicyclo[3.1.0]hexane-1-carboxylic acid allyl
ester (example 147, step 1) was 15 prepared (1RS,2RS)

% 2-fluoro-4-(3-oxo-morpholin-4-yl)-phenylcarbamoyl]

?gffPéﬁlgﬁe 1,1-dicarboxylic acid allyl ester. Off-white solba fre"sgaiese
(M H)'. Step 2: In analogy to example 141, step 3, from prepared
(IRS,2RS) 2-[2-fluoro-4-(3-oxo- - 130 -
morpholin-4-yi)-phenylcarbamoyl]-cydopropane- 1, 1 -dicarboxylic acid aIIyI
edtearm2eW prepared (IRS, 2RS)
3-[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-2,4
di6}628-39n3bi¢yoksi@tAbeexdrerrethsbapitopcig ailylbatdicaBroxylicsatid 1 -
M85-389: My Hn- YD) 20084048152 RGTIEPRONR QL4384 3. ShBes)-
In&ml gy to example 68, step 4, from (IRS, 2RS) 3-[2-fluoro-4-(3-o0xo-
morpholln -4-yl)-phenyl]-2,4-dioxo-3-aza-bicyclo[3.1.0]hexane-I-carboxylic

acid allylester and 2-amino-5-chloropyridine, was prepared (ISR,2SR)

2-(5-chloro 5 RN
pyridin-2-ylcarbamoyl)-1-[2- quoro@ng morpholin-4-yl)-phenylcarbam
oyl]- cyclopropanecarboxylic acid allyl ester. White Solid. MS: 515 (M-H)".

Example 155 (ISR,2SR,3RS) \
2-[4-(4-carboxymethoxy-2-oxo-2H-pyridin ﬂl) 2-fluoro- )
phenylcarbamoyl]-3-(4-chlaso- Oe@&zpamoxb“wpanecarboxylic
acid 10 ethylester000 (i) \ 1., locl racemiei Q= o

= Chiral o

In analogy to examples 157, step 1 — 157, step 8 from cis 2-butene-1,4-diol was
prepared (1S,2R,38)-3-(4-methoxy-benzyloxymethyl)-cyclopropane-1,2-
dicarboxylic acid 1-{(5-chlore-pyridin-2-yl)-amide] 2-{{2-fiuoro-4-{2-oxo-2H-
pyridin-1-yl)-phenyl]-amide}. Light yellow oil. MS: 575 (M-H)" '

Example 151

(1SR,2RS,35R)-3-(4-methoxy-benzyloxymethyl)-cyclopropane-1,2-dicarboxylic
acid  I-[(5-chloro-pyridin-2-yl}-amide]  2-{i2-fluoro-4-(6-oxo-cyclohexa-2,4-
dienyl)-phenyl]-amide} '

é ij ¥ n/ o8
Ste? 1:

In analogy to examples 157, step 1 — 157, step 3 from cis 2-butene-1,4-diol was
prepared diazo acetic acid eis 4-(4-methoxy-benzyloxy)-but-2-enyl ester. Yellow
oil.
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HO O A solution of 49 mg (0.08 mmol) of (1SR,2SR,3RS)-2-[4-(4-tert-

butoxycarbonylmethoxy-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenylcarbamoyl]-

3-(4- chloro-phenylcarbamoyl)-cyclopropanecarboxylic acid ethyl ester in
vanoeet4s 5215 dichloromethane was treated with 28 ul of tritgoreeeesie: 1436

acid and stirred at 75 C during 40 min. Evaporation of the solvents gave

31 mg (69%) (ISR,2SR,3RS) 2-[4- (4-carpgxymethoxy-2-0x0-2H-pyridin-

[-yD)-2-fluoro-phenylcarbamoyl] -3-(4-

chggg -phenylcarbamoyl)-cyclopropanecarboxylic acid ethyl ester.

Off- Whlte solid. MS: 571 (M-H)'. 20 Example 156 (1SR,

za@amira RSNt 2 Sonp i dde atoromyidngs,

yl)-phenyl]-amide

2-0
Db Sth 0 A0 %&Waﬁm R RFRREAK B 259,
cl SRFAckrfoshatbinzivagstinlbtapapibiasioldtbpl Befrord -8R, 2RBIw
2-epw0ilokad BickLidi}3.1.0] hexane-1 5 carbonitrile (obtained from cyano
acetic acid allylester by application of procedures leading to similar
2-6%p-3-oxa-bicyclo[3.1.0]hexanes described by Toeke et al. Tetrahedron
1993, 49, p5133-5146 andby Burgess et al. J. Org. Chem. 1992, 57,

pa&&hﬁ%&bmﬂrﬂ@ “ENiRepS LT RtENBBLH Iy He-2ReNe (RIaPRABY.
SR >5199£@L}aao@mkm"ﬁww&op?%%&ﬂ%%ﬁdﬁ%m
v §§§no BRI ihﬂ&%%%ﬁ@é&?ﬁ&ﬁf&ﬁ&%?@fffﬁs&& (g ghloro-
oD “p%zﬁém’-@ % pheﬁyi Zaftiaee-4-dRowosahit PRag i 287 ivphenw ] mpez
In' Whitkogystelenarh Bl IS H )Step 6, from (1SR, 2RS)

1-cyano-2-hydroxymethyl-
Example 152

(1SR,2RS,38R)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic  acid  1-[(5-
chioro-pyridin-2-yl}-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-
amide}

é@’\“ “/kl

racemic

In analogy to example 132, step 2,7 from (1SR,2RS,3SR)-3-(4-methoxy-
benzyloxymethyl)-cyclopropane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} {example 151, step
3) was prepared (ISR,ZRS,BSR)-S-hy&roxymethyl—cyciopropane-l,2~dicarb0xylic
acid 1-{{5-chloro-pyridin-2-yl}-amide} 2-{[2- -fluoro-4-(2-0x0-2H-pyridin-1-yl)-
phenyl]-amide}. Light yellow oil. MS: 455 (M-H)".

Example 153

(18,2R,38)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid  1-{(5-chlero- .
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl}-amide}
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cyclopropanecarboxylic acid
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide 15 and Jones reagent
was prepared (1SR, 2RS) 2-cyano-2-[2-fluoro-4-(2-oxo-2H

rldln 1-vI)-phenylcarbamoyl]-cyclopropanecarboxylic aci
¥ -H)'. Step 3: In analogy to example 157, step 7%%(: \q(g’é 9430

2RS) 2 -cyano-2-[2-fluoro-4-(2-oxo- 20 2H-pyridin-1-yl)-phenylcarbamoyl]

-cyclopropanecarboxylic acid and iodomé#fane was prepared (1SR, 2RS)
2-cyano-2-[2-fluoro-4-(2-oxo-2H-pyridin-1- yI)

phenylcarbamoyl]- cyclopropanecarboxyllc acid methyl ester. Yellow solid.

MS: 354 (M-H)'. Step 4: 25 In anglogy to @ample 1Q0, step 3, from

2-amino-5-chloropyridine a /ﬁ%f ) 2- C)@nw
[2-f|uoro-4-(2-oxo-2H-pyriig;‘ enylcarb@mo
cyclopropanecarboxylic acid.snethyl ester was prepared (1SR,
2RS)-1-cyano- cyclopropane-1,2-dicarboxylic acid

[{5-chloro-pyridin-2- midgl,1-([2 WO,20Q6/048
P éxi\ /EIB 58%@36 1td 43 Xr%@ dl%]z ([s%ep 2, qg %?§2R,3S)-3-(4.—n.zethoxy-
fluBFEZA 3B siearsnaps-bRedigtreanilie) 2 edidritSsipaaprnigin-2-v)-
A5ttt} { R>frnptet A80x0-2H-pyridin-1-yl)-phenyl] -amide} (example 150) was
(1%r%&%@)@iﬂHBSImﬁydhﬁWéﬂﬂmﬁmﬁﬁoﬁﬂﬁ@D@ﬂﬁﬂﬁr&xﬁidi%@{@oﬁﬂ
ac%gré B &*A'%f‘} Xﬁﬁ%@ 2- yl)’?“?%iﬁ%i@t(%—é (Zdoex}oOZEI{: N | N drl) I():hl‘ﬁrrlgl -
55’% }3\ %&%EI sé 1‘(‘1"3%4)1? rﬁﬁ(‘%}gﬁr’ans 2-butene-1,4-diol in 100

MI of DMF was 10 treated with 6.4 g (147 mmol) of sodium hydride
dis%g@%lﬁ b oil (55%), stirred at 0 C for 45 min., and treated dropwise

with 25.1 g (160 mmol) of 4-
(1SR,25§ (2? chioro-)pyndm“ 2-ylcarbamoyl)-1-{2-fluore-4-(3-oxo-morpholin-4-

yh)-phenylcarbamoyl]-cyclopropanecarboxylic acid allyl ester

\

Nix
71 i | /
Ct

raceniic

Step 1:

In analogy to example 141, step 2. from (18R,2RS) 2,4-dioxo-3-oxa-
bicyclof3.1.0}hexane-1-carboxylic acid allyl ester (example 147, step 1) was
prepared (1RS,2RS)  2-[2-fluoro-4-{3-oxo-morpholin-4-yl)-phenylcarbamoyl]-
cyclopropane-1,1-dicarboxylic acid allyl ester. Off-white soliod. MS: 405 (M-H)".

Step 2:

In analogy to example 141, step 3, from prepared (1RS,2RS) 2-{2-fluoro-4-(3-oxo-
morpholin-4-yl)-phenylcarbamoyl}-cyclopropane-1,1 -dicarboxylic acid allyl ester
was prepared (1RS, 2RS) 3-[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-2,4-
dioxo-3-aza-bicyclo[3.1.0}hexane-1-carboxylic acid allylester. Brown solid. MS$:
389 (M+H)".
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methoxybenzylchloride. The mixture was stirred during 5 hrs at RT and
then poured into a saturated aqueous solution of NaCl. Extraction with
AcOEt, drying of the combined organic phases over Na2S04, filtration,

wevspguatian of the solvent 15 and chromatography on silicegekwithsorisze

heptane/AcOEt 9:1 gave 5.7 g (21%) of trans
4-(4-methoxy-benzyloxy)-but-2-en-Il-ol. Light yellow oil. MS: 207 (M-H)'".
Step 2: A solution of 4.7 g (22.6 mmol)
Ad-gethoxy-benzyloxy)-but-2-en-I-ol in 100 ml THE was treated with 90
mg (1.13 mmol) of sodium acetate and heated to reflux. 20 To this

ixture were. ad isg, 1.9 ml £24.8 ) F(iii tgng and refluxing
MRS AIE dIoRNISSA,0 Nl (28 R0 z?gvekrﬁ@f;&;uogorﬁ{%&omn

ter cooling to e

W | f A
o ottt il e b I S el S

Nl skextrendi chamivo-AcOiPTorYyidigpof s coapshedd Y551 pReSechiover
Na2GEod? Hlatenocgyeap (rdtieno of-(Becsoivaitbbblioriaihgsapii Qb sHi6R -
gejadthhieR BLA HVE &2 NehRe JGRVOMAL YRNGE)0-butyric
acid 4-(4-methoxy-benzyloxy)-but-2-enyl ester. Light yellow oil. MS: 291
(MWQ%O%IM&SZ PCT/EP2005/011430 -136- Step 3: A solution of
4.29 g (14.7 mmol) of trans 3-oxo-butyric acid 4-(4-methoxy-

b : t-2-enyl gsier,il X?H‘ toniyrile.was tr j% Vifh,3.27
i o ﬁ%éﬁ?ﬁ%&? R L (R T
BISPEISE S rSHeHir g s RS T CRAES AT ice 1
2¢thil efteicetonitrile. The mixture was stirred at RT during 2.5 hrs and
treated with 44 ml of a IM agueous LiOH solution. Stirring was continued
for 10 hrs and the mixture poured into a.sﬁturated aqueous NaCl solution.
Extraction with Et20/AcOEt 2:1, drying of mbined organic phases
over Na2S04, filtration, evaporationrof the solvent and 10
chromatography on silica gel with heptane/ACOEL 21 gave 2.87 g (70%)
of diazo- acetic acid trans 4-(4kmethoxy-bé zyloﬁb enyl ester.
Yellow oil. Step 4: To a SO|L@§%f 179 (3.6 mgagl) of diazo-aletic acid

4-(4-methoxy-benzylox%;jut- -enyl ester in 50 ml dichloromethane under

reflux were added witRi hrs of 25
O

A solution of 49 mg {008 mmol} of (iSR,2SR,3RS)-2-{4-(4-tert-
butoxycarbonylmethoxy-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenylcarbamoyl}-3-(4-
chioro-phenylcarbamoyl}-cyclopropanecarboxylic acid ethyl-ester in 3ml of 1,2-
dichloromethane was treated with 28 ul of trifluoroacetic acid and stirred at 75 °C
during 40 min. Evaporation of the solvents gave 31 mg (69%) (1SR,25R,3RS) 2-[4-
(4-carboxymethoxy-2-oxo-2H-pyridin-1-yl}-2-fluoro-phenylcarbamoyl}-3-(4-
chloro-phenylcarbamoyl)-cyclopropanecarboxylic acid ethyl ester. Off-white solid.
MS: 571 (M-H}", '

Example 156

(18R, 2RS)-1-Cyano-cyclopropane-1,2-dicarboxylic acid 2-[(5-chloro-pyridin-2-
yl)-amide] 1-{[2-fluorc-4-(2-oxe-2H-pyridin-1-yl)-phenyl]-amide}
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15 mg (0.03 mmol) of Rh2 (5S-MEPY)4 (Doyle dirhodium catalyst from
Acros, CAS: 132435-65-5) dissolved in 100 ml of dichloromethane.
Refluxing for another 20 hrs, evaporation of the solvent and

“%19% igraphy on silica gel with heptane/AcOEt gave 859,({:1}%@@04%11 430
0

f (1R, 5S, 6S) 6-(4-methoxy-
benzyloxymethyl)-3-oxa-bicyclo[3.1.0]hexan-2-one. Colorless oil. MS: 247
(M- 20 H) Step 5: A solution of 850 mg'(éz'ﬁ mmol) of
1-(4-amino-3-fluoro-phenyl)-iH- pyrldlnﬂz one (prepared according to C.F.

Bigge et al., patent appllcatlon W 20 912 in 80 ml of THE was
cooled to -78 C, treated dr 8 mI um 25

bis(trimethylsilyl)amide-s HEand stured min at 78 C. To
this solution were added 83 mg (4.8 mmsestyof (IR, 58 6S) 6-(4-methoxy-
benzyloxymethyl)-3-oxa-bicydo[3.1.0]hexan-2-one dissolved in 5 ml of
THF: Stirring was continued at -78 C for 1 hr and then for 3 hrs at RT.

P Eﬁ}?n]g of the mixture into a 2M aqueous solution of HCI, extraction with

AcOEt, drying of the 30 combined organic phases over NaZSO4 filtration
and e@ﬁﬁ‘B%ﬂo‘r‘? of MEREIvenY  galitP1.5g (795 S ks, 28 '0350 -3-0xa-

2-bigietolirhetheta@g4-methoxy-benzyloxymethyl)- cyclopropanecarboxyllc
acid [2-fluoro-4-(2-oxo-2H-pyridin-I-yl)-phenyl]-amide. Yellow semisolid.

A53riivniHite (Mde2E0610n8YBRRCTIERRDIFIONE B0 PR BRI Brofedures
ng&lﬂﬁfg obl6thmg @@@ml-))&fyﬂsgﬁﬁom%)anes described by Toeke et al,
2- *i‘é’QERéXJB'E@Qz?’ 44, PauOXys Dxpa@yq'%@péﬂaﬁa@%y 4g,

2; idip-- d [of acet
WG G6and LA %4* ; L%pwsg@%% (B THRs P gdRT AN
stireRegdinRiry @ hrigerr ﬁthemﬁm?émbaghﬁéa‘fé@ mpﬁ%é%?@ WNaﬁWé

andsrezssiutiapaiseparpdeckroentiegieproprecpitateyliondidg] pif theo-4-(2-

solutionoyaidNa2 S04 HiltAoR: &NdrevaResatonaf 128 aalvant gave 90
mg (90% (|s 2R, 3R)

2- g@eyqpro -4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl}-3-

(4-methoxy-phenoxymethyl)-cyclopropanecarboxylic acid. Greenish solid.

M&; a}xgléaltgvleﬂﬁple 157, step 6, from (1SR, 2RS) l-cyano-2-hydroxymethyl-
cyclopropanecarboxylic acid [2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide
and Jones reagent was prepared (ISR, 2RS) 2-cyano-2-[2-fluoro-4-(2-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl}- cyclopmpanecaxboxyhc acid. Yeliow solid. MS:

340 (M-H)".
Step 3:

In analogy to example 157, step 7, from (1SR, 2RS) 2-cyano-2-{2-fluoro-4-(2-oxo-
2H-pyridin-1-yl}-phenylcarbamoyl}-cyclopropanecarboxylic acid and iodomethane
was prepared (1SR, 2RS) 2-cyano-2-{2-flucro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl] -cyclopropanecarboxylic acid methyl ester. Yellow solid. MS:
354 (M-H)".

Step 4:

In analogy to example 100, step 3, from 2-amino-5-chloropyridine and (1SR, 2RS)
2-cyano-2-{2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenylcarbamoyl]-

cyclopropanecarboxylic acid methyl ester was prepared (1SR, 2RS)-1-cyano-
cyclopropane-1,2-dicarboxylic  acid 2~[(S-C}ﬂoro—pyridin—2-y}}»amide‘] 1-{[2-
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Step 7: A solution of 90 mg (0.19 mmol) of (1S, 2R, 3R)
2-[2-fluoro-4-(2-oxo-2H=pyridin-
1-yl)-phenylcarbamoyl}-3-(4-methoxy-phenoxymethyl)-cyclopropanecarbo
weylsoaeisiin 3 ml of DMF was treated with 100 mg of K2COg-erg8034M 430
nil of 15 iodomethane. The mixture was stirred for 3 hrs and poured into a
diluted aqueous solution of NaOH. Extragtion with AcOEt, drying.of the
combined organic phases over Na2S0O4 , filtration and evaprotation of the

B Bt SRl ey M

pheégg thyl)-cyclopropanecarboxylicacid methyl ester. Yellow oil. MS:
20 £M+H) Step 8: In analogy to example 100, step. 3, from
ﬁﬁ’ﬁ’@ &1 Xloropyridine and (1S; 2R, 3R)

ﬁ (acrylayl-propenyl-amino)-2-fluoro- hen Icarbamoyl} -3-(4-methoxy-
be W@’fﬂ%ﬁﬁ%r’aﬁ’&ﬁ - AelaRiRaRRf-dardicarkepitparsid
(|§,-ﬁﬁ,cgbro~pyridin-2-yl -amide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin- 1-yb-
3heniAmaibexy-benzyloxymethyl)-cyclopropane-1,2-dicarboxylic acid
1-[(5- chloro-pyridin-2-yl)-amide}
2-[[2-fluoro-4-(2-o0x0-2H-pyridin-1-yl)-phenyl)- amide}. Colorless foam. MS:
577 (M+H)t. Example 158 ©
(1SR,2RS,3RS)-3-methoxymethyl ropane-l 2-dicarboxylic acid
1-[[4-(4- 30
carbamoylmethoxy-2-oxo-2H-pyridin-1- yI)- -fluoro-phenyl]-amide} 2-[(4-
chloro-phenyl)-amide] WO 2006/ 48152 P TIEP2005I01143O -13801 F/
N /O O cl racemic fOf Hi
(ISR,2RS,3RS)-3-metho

Chiral

Step 1:

A solution of 11.8 g (133.4 mmol) of trans 2-butene-1,4-diol in 100 ml of DMF was
treated with 6.4 g (147 mmol) of sodium hy&ride dispersion on oil (55%), stirred at
0 °C for 45 min., and treated dropwise with 25.1 g (160 mmol) of 4-
methoxybenzylchloride. The mixture was stirred during 5 hrs at RT and then
poured into a saturated aqueous solution of NaCl. Extraction with AcOEt, drying
of the combined organic phases over Na;SOy, filiration, evaporation of the solvent
and chromatography on silica gel with heptane/AcOEt 9:1 gave 5.7 g (21%) of trans
4-(4-methoxy-benzyloxy)-but-2-en-1-ol. Light yellow oil. MS: 207 (M-H)".

Step 2:

A solution of 4.7 g (22.6 mmol) 4-(4-methoxy-benzylexy)-but-2-en-1-ol in 100 ml
THF was treated with 90 mg (1.13 mmol) of sodium acetate and heated to reflux. |
To this mixture were added dropwise 1.9 ml (24.8 mmol) of diketene and refluxing
was continued for 10 hrs. After cooling to RT the solvent was partly evaporated
and the mixture poured into a saturated aqueous solution of NaCl. Extraction with
AcOEt, drying of the combined organic phases over Na,SO,, filtration, evaporation
of the solvent chromatography on silica gel with heptane/AcOFt 2: gave 4.29 g
(65%) of trans 3-oxo-butyric acid 4-(4-methoxy-benzyloxy)-but-2-enyl ester. Light
yellow oil. MS: 291 (M-H)".
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1,2-dicarboxylic acid 1-[(4-cbloro-phenyl)-amide]
2-{[2-fluoro-4-(4-hydroxy-2- bxo-2H-pyridin-1-yl)-phenyl]-amide} (example
161) 2-bromoacetamide was 5 prepared
ISRb2R5,3R5)-3-methoxymethyl-cyclopropane-l,2-dicarbox lic acid |-
?-eﬂ-g’gf‘ﬁlgﬁoylmethoxy-2-oxo-2H-pyridin-l-yl)-2-f|uoro-ph "ﬂEgﬁ?f}&’e
2-[(4- chloro-phenyl)-amide]. Light yellow solid. MS: 543 (M+H)+. Example
159 (1SR,2RS,3RS)-3-hydroxymethyl-c'y]t,fléf)ropane-l,2-dicarboxylic acid
1-%{[{1{-(4- 10 benzyloxy-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide}

2- R:?r'loro-phenyl)- aanide]o F O IrN CI racemic O N In analogy
example 140, from (ISR,2RS,3SR)-2-[4-(4-benzyloxy-2-0x0-2H-
pyficiataton-2fiddfo Sty armeln 6) e 42 crerBYsHin ped i derabesy-
cyblapyapmhboaibenyliesasidretiyl ester (axaonbeld 4vF Wwastpdepitted.27 ml
I(I {S(E@a%%*ﬁ')rﬁéﬂwaﬁmmhgx@mfcmmﬁ&%@@m@mﬁg A6ilition of
OXVr2-0%0-2H-pyridin-1-v])- nhenyl-ami -
e LR A T i
200870RETES BETHEBS0E5/61 194t £30 MES@RfptEFeigh With 44 ml of 2 1M
(18RARSLIIR pdusienh Sriprirg s cpoidprep &ereld PronodrBoxplicrarsigoured
1-{ito(4-shanzydoxyreoexiH splyiiilin- Exthadibuoripheoyl-spaide}, drying of
2- e chlsa RPN D FRIMRINE Nl L fltrat¥levhpo:2R8H1E Re solvent and

chromatography on silica gel with heptane/AcOEt 2:1 gave 2.87 g (70%) of diazo-
acetic acid trans 4-(4-methoxy-benzyloxy)-but-2-enyl ester. Yellow oil. ’

436

Step 4:

To a solution of 1 g (3.6 mmol) of diazo-~acetic acid 4-(4-methoxy-benzyloxy)-but-
2-enyl ester in 50 mi dichloromethane under reflux were added within 8 hrs of 25
mg {0.03 mmol) of R {55-MEPY), {Doyle dirhodium catalyst from Acros, CAS:
132435-65-5) dissolved in 100 ml of dichloromethane. Refluxing for another 20
hrs, evaporation of the solvent and chromatography on silica gel with
heptane/AcOEt gave 850 mg (96%, >92% ee) of (IR, 55, 6S) 6-(4-methoxy-
benzyloxymethyl)-3-oxa-bicyclo[3.1.0}hexan-2-one. Colorless oil. MS: 247 (M-
Hy. '

Step 5:

A solution of 850 mg (3.4 mmol) of 1-(4-amino-3-fluoro-phenyl)-1H-pyridin-2-
one (prepared according to C.F. Bigge ¢t al., patent application WO 2003045912} in
80 ml of THF was cooled to -78 °C, treated dropwise with 4.8 ml of a 1M lithinm
bis(trimethylsilyl Jamide-solution in THF and stirred for 30 min at 78 °C. " To this
solution were added 839 mg (4.8 mmol) of (1R, 55, 6S) 6-(4-methoxy-
benzyloxymethyl)-3-oxa-bicyclo[3.1.0)hexan-2-one dissolved in 5 mi of THE:
Stirring was continued at -78 °C for 1 hr and then for 3 hrs at RT. Pouring of the -
mixture into 2 2M aqueous solution of HCJ, extraction with AcOEt, drying of the
combined organic phases over Na;SQO,, filtration and evaporation of the solvent
gave 1.2 g (77%) of (1S, 28, 35) 2-hydroxymethyi-3-(4-methoxy-benzyloxymethyl)-
cyclopropanecarboxylic acid [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyli-amide.
Yellow semisolid. 453 (M+H)".
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Step 1: In analogy to example 133, step 1, from
(ISR,2RS,3SR)-3-hydroxymethyl- cydopropane-1,2-dicarboxylic acid
1-{[4-(4-benzylo)cy-2-ox0-2H-pyridin-1-yl)-2- fluoro-phenyl}-amide}

WO fepgdd®ns-phenyl)-amide) (example 159) was prepared 1BCT/EP2605/011436

(1SR,2RS,3SR)-methanesulfonic acid
2-[4-(4-benzyloxy-2-0x0-2H-pyridin-1-yl)2r fluoro-phenylcarbamoyl]
-3-(5-chloro-pyridin-2-ylcarbamoyl)-cyclopropylmethyl ester. Yellow oil.
M 562 (M+H)'. Step 2: In analogy to example 133, step 2, from
(ISR,2RS,3SR)-methanesulfonic acid 2-[4- 15

(ﬁb&m&%%&%ﬂdm&%ﬂ af'h% fﬂs%@;%wmmém -&- »‘35
A SRR e M SYC IR AU RE NN ek 2l 99 it pyrdin 1
(1%@2#@31@@?3 %éfﬂb&t%ﬁ@w ¥seropiehime “rnd H@éﬁeé&xynmmm 1
1-filloffdvenepigenyt- 2Adhe0-Likipyrivinag-g2 HURTodpheinl}: ewmide}ated with
2-4(nsenoapisendicbmide]uBsaue satich Ms: BE% éééfrbt)ec&,@( RIge of
1%(3%&5568%@5@ SRR IR SXGIBRIRREOF dhe slsatPgx et
1 ELNE N R RS L s Y e
2@@%&%2@%@@@@5@@@3@%@@@@ 101 OGreeshHORl  MS:
ra¢sni-A solution of 100 mg (0.17 mmol) of
(1SR,2RS,3SR)-3-methoxymethyl cyclopropane-1,2-dicarboxylic acid
1-$f4p(R-benzylo)cy-2-oxo-2H-pyridin-1-yl)-2- fluoro-phenyl]-amide}
2-[(4-chloro-phenyl)-amide] (example 160, step 2) in 10 ml 5 of methanol
wassmmmmgz(mmﬁadmm@mmmmﬂ@mt@mﬁm?ﬁﬂ&-
pr?;g ﬁe‘ijx'y‘fé%gigc[ﬂ'}n?; FHURLRB.AheYIRAANIN A NG APNEnL 9aYS: 7

1.5 58k 2 R 595 TG0 PSR, K0a BB AS T of
1J«ﬁom%hBhﬁ/m@sﬁ%r&éyazqtpzwmWMaanymmL@méﬁpwrmmw

solution of NaOH. Extraction with AcOEt, drying of the combined organic phases
over Na,S0y , filtration and evaprotation of the solvent gave 90 mg (97%) of (18,
2R, 3R} 2-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-3-(4-methoxy-
phenoxymethyl)~cyclopropanecarboxylicacid methyl ester. Yellow oil. MS: 467
(M+H} '

Step 8:

in analogy to example 100, step. 3, from 2-amino-5- chloropyrzcime and (18, 2R, 3R)

2-[4-(acryloyl-propenyl-amino}-2-fluoro- -phenylcarbamoyl]-3-(4-methoxy-
benzyloxymethyl) cyclopropanecarboxylic acid methyl ester was prepared (1S, 2R,
3R)-3-(4-methoxy-benzyloxymethyl)-cyclopropane-1,2-dicarboxylic acid  1-{(5-
chloro-pyridin-2-yl)-amide] 2-{[2-fluore-4-(2-0x0-2H-pyridin-1-yl)- phen‘yl}
amide}. Colorless foam. MS: 577 (M+H)".

Example 158

{ ISR,ZRS,BRS)-3-methoxyméthyi»—cyclopropane~1,z-dicarboxylic acid 1-{[4-(4-
carbamoylmethoxy-2-oxo-2H-pyridin-1-y1)-2-fluoro-phenyl]-amide} 2-{(4-
chloro-phenyl}-amide]



i0

15

yl)-phenyl]-amide}. Colorless solid. MS: 484 (M-H)'. 10 Example 162 [
1-(4-{[(ISR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-methoxymethyl-
cyclopropanecarbonyl]-amino}-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridin-
4- yloxy]-acetic acid tert-butyl ester0 F2O N/ N ,0IrN I/ C|_racernic O
‘%o%go Fr}llﬂlglsr%gfogy to example 143, from PJT@’Z%!;S)MI‘W
(1SR,2RS,3SR)-3-methoxymethyl-cyclopropane- 1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-f|uorotif(ﬁ:hydroxy-z-
0Xx0-2H-pyridin-1-yl)-phenyl]-amide} (exampIF 162) and
tert-butyloromoacetate was prepared o
[1-(4-{[(ISR,ZRS,35R)-2-(4-hIoro-phepylcarbioyl)-&

methoxymethyl-cyclopropanecarbony]] -apinat}3-flyoro-phenyl)-2-oxo-1,2
20 dihydro-pyridin-4-yloxy]-acefic a rt-Butyl e?g‘I/erss solid. MS:
600 (M+H)+. WO 2006/0481 2005/011230 =3#1>Example 163
[ 1-(4-{[(ISR,2RS,3SR)-2-(4- -phenylcarkarioyl)-3-methmymethyl- ..
cyclopropanecarbonyj];amino}-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridin-
4- yloxy]-acetic add F Laifr., Cl blI'J O O scamc O 50 In analogy to
example 155, from [1-(4-f[(1SR,2RS,3SR)-2-(4-chloro-

1. 1

In analogy to example 143, from (1SR,ZRS,3RS)-3-methoxymethyi-cyciopropane-
1,2-dicarboxylic acid 1-[(4-chloro-phenyl}-amide] 2-{[2-fluoro-4-{4-hydroxy-2-
oxo-2H-pyridin-1-yl)-phenyl}-amide} (example 161} 2-bromoacetamide was
prepared (1SR,2RS,3RS)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic acid 1-
{{4-(4-carbamoylmethoxy-2-oxo-2H-pyridin-1-yI)-2-fluoro-phenyl]-amide} 2-[(4-
chloro-phenyl)-amide]. Light yellow solid. MS: 543 (M+H)".

Example 159

{15R,2RS,3RS)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic  acid-  1-{{4-(4-
benzyloxy-2-oxo-2H-pyridin-1-yi)-2-fluoro-phenyl}-amide} 2-[(4-chloro-pbenyl)-

amide]

racermic

ﬁﬁj’“@" T

In analogy example 140, from  (1SR,2RS,3SR)-2-{4-(4-benzyloxy-2-oxo0-2H-
pyridin-1-yl)-2-fluoro-phenylcarbamoyl}-3-(4-chloro-phenylcarbamoyl)-
cyclopropanecarboxylic acid ethyl ester (example 144) was prepared
(1SR,2RS,3RS)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-{[4-(4- .
benzyloxy-2-oxo-2H-pyridin-1-yl1)-2-fluoro-phenyl}-amide} 2-{{4-chloro-phenyl}-
amide]. Yellow solid. MS: 562 (M+H)".
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phenylcarbamoyl)-3-methoxymethyl-cyclopropanecarbonyl]-amino)-3-fluor
o- phenyl)-2-oxo-1,2-dihydro-pyridin-4-yloxy]-acetic acid tert-butyl ester
(example 162) was prepared

wio14edldkpR12RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3 10 pcr/er2ees/oiiase

methoxymethyl-cyclopropanecarbonyl]-amino}-3-fluoro-phenyl)-2-oxo-1,2-
dihydro-pyridin-4-yloxy]-acetic acid. Brovygbsolld MS: 544 (M+H)+.
Example 164

(I 6%R) -3-methoxymethyl-cyclopropane-1,2-dicarboxylic acid
%mc?ll oro-phenyl)-amide]

DRt ROA Rt N RFFPREIOL Y OB 59 e

ar%ﬁ@@%@x@mﬂgfwdﬂbhﬂi%zﬂmrsmwg ?E}R‘}ﬂi 4L Giblero-phenyl)-
phamdearbamoyl)-3-methoxymethyl-cyclopropanecarbonyl]-amino
}-3-fluoro- phenyl)-2-oxo-1,2-dihydro-pyridin-4-yloxy)-acetic acid (example
163) was 20 prepared !
(1SR,2RS,3SR)-3-methoxymethyl- cycopropa -1,2-dicarboxylic acid 1
WO 2006/048152 PCT1EP2005/011 [(4 chloro phenyl) amide]
2-{[4-(4- dlmethylcarbamoylmethoxy

pyridin-1-yl)-2-fluoro-phenyl]- Wlte éolld M]/S SZ%M
Example 165 (1RS,2RS)-2- ro-phenylcarbamoyl)-1-

[2-fluoro-4-(2-oxo-2H-pyridih-1- yI) 5
phenylcarbamoyl]-cypanecarboxylic acidOH " /h ONIf

Step I:

In analogy to example 133, step 1, from (1SR,2RS,3SR}-3-hydroxymethyl-
cyclopropane-1,2-dicarboxylic acid 1-{{4-(4-benzyloxy-2-oxo-2H-pyridin-1-y1)-2-
fluoro-phenyl}-amide} 2-{(4-chloro-phenyl}-amide] (example 159) was prepared
(1SR,2RS,35R }-methanesulfonic acid 2-[4-(4-benzyloxy-2-oxo-2H-pyridin-1-yl)-2-
fluoro-phenylcarbamoyl}-3-(5-chloro-pyridin-2-ylcarbamoyl)-cyciopropylmethyl
ester. Yellow oil. MS: 642 (M+H)",

Step 2:

In analogy to example 133, step 2, from (15R,2RS,35R)-methanesulfonic acid 2-{4-
(4-benzyloxy-2-oxo0-2H-pyridin-1-yl)-2-fluoro-phenylcarbamoyl] -3~(5-chloro-
pyridin-2-ylcarbamoyl)-cyclopropylmethyl ester and sodium methoxide in
methanol, was prepared (1SR,2RS,3SR)-3-methoxymethyl-cyclopropane-1,2-
dicarboxylic acid 1-{{4-(4-benzyloxy-2-oxo-2H-pyridin-1-yl)-2-flucro-phenyl]-
arnide] 2-{{4-chloro-phenyl)-amide]. Brown solid. MS: 577 (M-+H)".

Example 161

( 1SR,ZRS,?:SR)-3»methoxymethyl-cyciopm§:ame-1,2-dicarborylic acid  1-{(4-
chloro-phenyl)-amide] 2-{{2-fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-1-yl}-
phenyi]-amide} '
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N CI Liramie Step 1: In analogy to example 141, step 2, from (IRS,2RS)
2,4-dioxo-3-oxa- bicyclo[3.1.0]hexane-1-carboxylic acid allyl ester
(example 147, step 3) and 1-(4- 10
amino-3-fluoro-phenyl)-1H-pyridin-2-one (prepared accordl ﬁ’Egz(!:asmuso

“@é&(g@f é? patent application WO 2003045912) was prepare

(1RS,2RS) 2-[2-fluoro-4-(2-
oxo-2H-pyridin-l-yl)-phenylcarbamoyl]-cyd@®propane-l,I-dicarboxylic acid
allyl ester. Light brown crystalline. MS: 401 (M+H)'. Step 2: 15 In analogy
to example 147, step 3, from (IRS,2RS) 2.42-fluoro-4- (2-0x0-2H-
pyridin-1-yl)-phenylcarbamoyl]- cyclopropa?%l 1-dicarboxylic acid allyl
ester, was prepared (IRS,2RS)

3-[2-fluoro-4-(2-ox0-2H-pyri em‘fl] 2 Ztﬁ?o @
aza-bicyclo[3.1. O]hexaneﬂ acfel aIIyIcéste yellow
crystalline. MS: 383 (M+ Step 3: A &flition of 1.13 g (2.96 mmol)
of (1RS, 2RS) 3- [2 -fluoro-4- (2-0x0-2H-pyridin-I-

I -3-aza clo O]hex r c acid all
Q%grs?% mloof Iorgm@fri:zné%ﬂgjp fvﬁéq}ff*?é%%é?(?@/ é’u’fy %]éyl“
mﬁﬂ@B%PHﬁtﬂ'ﬁh’Oﬁﬁétﬁﬁﬂﬂl‘D&‘?ﬁfg \dl6d 4rippsyigry-2-oxo-2H- p’fndm 1-y})-2-
paiastionptietsakisttideh2ryiptide phipiesndt -anddef e e Hi6) st T2) Thd0 m!
MpEURASPAHEd BRA ﬁ&hz%aﬁigewsf@@ﬁg@%f s@diUfdrogenated at
bicarbonale a prg lﬁg%%%gg@%mﬁ 08 Aave Hph hass m&&%ﬁ@&% ve

i 1 tract ACOEt. D
R R e e aré’pag%aeaiy o

sofvignt W@cﬁ@@@f@h@m@zap@dasﬁ@dbﬂgqorﬁﬂe-hﬂ@@’a%@w%@y{%%)
of i} RBeARFABi{e} f Totorkst2chixn-RA3: ppuidiv-kryl)-phenyl]-
2,4-dioxo-3-aza-bicyclo[3.1.0]hexane-I-carboxylic acid. White crystalline.
ngagfb?e(j\dz-H)t Step 4: 5 A solution of 223 mg (1.75 mmol) of
4-chloroaniline in 10 ml of THE was cooled to

[1-(4-{[(1SR,2RS,35R)-2-(4-chloro-phenylcarbamoyl)-3-methoxymethyl-
cyclopropanecarbonyl]-amino}-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridin-4-
vloxy]-acetic acid tert-butyl ester

bﬁ T ‘fNQC,

racemic

0

In analogy to example 143, from (1SR,2RS,35R)-3-methoxymethyl-cyclopropane-
1,2~dicarboxyiic acid 1-{{4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(4-hydroxy-2-
oxo-2H-pyridin-1-yl)}-phenyl}-amide} (example 162) and tert-butylbromoacetate
‘was prepared {1-(4-{[(1SR,2RS,35R}-2-(4-hloro-phenylcarbamoyl)}-3-
methoxymethyl-cyclopropanecarbonyl]-amino}-3-fluoro-phenyl)-2-oxo-1,2-
dihydro-pyridin-4-yloxy}-acetic acid tert-butyl ester. Colorless solid. MS: 600
(M+FD)*.
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-78 C and treated dropwise with 1.75 ml of a IM lithium
bis(trimethylsilyl)amide- solution in THE and stirred for 30 min. To this
solution 200 mg (0.58 mmol) of (1RS,2RS) =[?-A nrO (2vxv ~H-Y5 din- -y

wepheriyep2,4=dIOx 3cwa bicyclo[3.1.0]hexane-1-carboxylie@Uikyses@11430

added portionwise and the mixture 10 was allowed to reach RT within a
few hours. The mixture was then poured gjto a ca 2M aqueous solution of
sodium bicarbonate and extracted with ether. The aqueous phase was
agidifiedvigh aqueous HCI to a pH of ca. 1 and extracted with ACOEL.

The combined organic phases were dried with Na2S0O4. Filtration and

e\{@R@ég‘dg@,Qﬁ%ﬁglﬁ’-?@c%\{@-ﬁh@ﬁ%ﬁ@@l%-methoxymethyl« .

(1R -2-(4-chloyp-phe rbamoyl)-1 , >
O PaoRR o aebog e ORI L v it dracpuridinnts
lidleErdracsiRedsiiow crystalline. MS: 468 (M-H)-. Example 166
(1RS,2RS)-cyclopropane-1,1,2-tricarboxylic acid
2-[(4-chloro-phenyl)-amide] 1- dimethylami%e
1-{[2-f|uoro-4-(2-oxo-2H-pyridin-l-yI)F-phenyI]- node}N FO/NCI 20
rammic In analogy to example 72, from =~
(1RS,2RS)-2-(4-chloro-pheny art{r%?l)?.‘u‘-[z- i \m
fIuoro-4-(2-oxo-2H-pyridin-ﬁyﬁ%ﬂcarﬁamoyﬂ-cyc%pﬁp@necarboxylic
acid (example 165) and dj | amine hydt&€hloride was prepared
(IRS,2RS)- cyclopropgne-i,1,2-tricarboxylic acid
2-[(4-chloro-phenyl)-amife] 1 25 dimethylamide '
1-{[2-fluoro-4-(2-oxo-2Hpyridin-1-yl)-phenyl]-amide}, Light brown oil. MS:
497 (M+H)'. WO 2006/048152 PCT/EP2005/011430 -144- Example 167
(1R, SPGB (o -cdrony i cloprdfaHe SRERfcahoxy frechtaer-

2 pbenyicarbamoyl)-3-methoxymethyl-cyclopropanecarbonyl}-amino}-3-fluoro-
phenyl}-2-oxo-1,2-dihydro-pyridin-4-yloxy]-acetic acid tert-butyl ester (example
162) was prepared [1-(4-{[(1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
methoxymethyl-cyclopropanecarbonyl] -amino}-3-fluoro-phenyl}-2-ox0-1,2-
dihydro-pyridin-4-yloxy]-acetic acid. Brown solid. M$: 544 (M+H)".

Example 164

(1SR,2RS,35R)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic  acid  1-[(4-
chloro-phenyl)-amide] 2-{[4-(4-dimethylcarbamovimethoxy-2-oxo-2H-pyridin-1-
y1)-2-fluoro-phenyl}-amide}

CA

‘ O
/”Y
o

In analogy to example 149, from [1-(4-{[(1SR,2RS,3SR)-2-(4~Chloro-
phenylcarbamoyl)-3-methoxymethyl-cyclopropanecarbonyl]-amino}-3-fluoro-

phenyl}-2-oxo0-1,2-dihydro-pyridin-4-yloxy}-acetic acid (example 163) was
prepared {1SR,2RS$,35R)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic acid 1-
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chloro-phenyl)-amide)
1-{[2-fluoro-4-(2-oxx~00-~2H-pyridin-l-yl)-phenyl)-amide} ~NJF o N N\
O ON ~~Iracemic 5 In analogy to example 72, from
(IRS,2RS)-2-(4-chloro-phenylcarbamoyl)-1-[2-

Vi SIUAR B Hx0-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropShaEaiE At

acid (example 165) and pyrrolidine was prepared
(JRS,2RS)-1-(pyrrolidine-1- carbonyl)-cyictdpropane-1,2-dicarboxylic acid
2-[(4-chloro-phenyl)-amide) 1-{[2-

flUoteHleR-phedH-pyritin- 1-yl)-pHenyi-dimidb) i kightnpellosicrystabine 2H-
M5y ridh 32 (W b FoxprepiE k88de]. White solid. MS: 571 (M-+H)".
(1RS,2RS)-cyclopropane-1,1,2-tricarboxylic acid

Zﬁggﬁmgrgphenyl)-amide] 1- (ethyl-methyl-amide)
i-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl)-anode} N F O ~L1. N O

r v Xo-Z2H-pyr “Vi)-
(||§Eg£§s%2@ Jcﬁllgir 9 %g;r% P'PEZHJH}HJ4(20 2H-pyridin-1-y1)

fILPoro- - oxo yr| ing caﬁeny? r6amoyl) -cyclopropanecarboxylic
acid (example 165) and ethylmethylamme hydrochloride was prepared
(1RS,2RS)- cyclopropane-1,1,2- tlﬁcar st ac:|d
2-[(4-chloro-phenyl)-amide],1-( h

1-([2-fluoro-4-(2-oxo-2H-pykdi nyl)-gmid ht 20 yellow
crystalline. MS: 509 (M-Hjj'. WO 2006/048;[55,26PCT/EP206‘5/011430 -145-

Example 169 (ISR,2RS)-cytlopropane-1,1,2-tricarboxylic acid 1-amide
2-[(4-chloro-phenyl)- amide] _
1-¥tepfiltioro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

In analogy to example 141, step 2, from (IRS,2RS) 2,4-dioxo-3-oxa-
bicyclo[3.1.0]hexane—1~carboxylic acid allyl ester (example 147, step 3) and 1-{4-
amino-3-fluoro-phenyl)-1H-pyridin-2-one (prepared according to C.F. Bigge et al.,
patent application WO 2003045912) was prepared (1RS,2RS) 2-[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenylcarbamoyl}-cyclopropane-1,1-dicarboxylic acid aliyt
ester. Light brown crystalline. MS: 401 {M+H)". -

Step 2

In analogy to example 147, step 3, from (1RS,2RS) 2-[2-fluoro-4-(2-ox0-2H-
pyridin-1-yl)-phenylcarbamoryl}-cyclopropane-1,1-dicarboxylic acid allyl ester, was
prepared (1iRS,2RS) 3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl]-2,4-dioxo-3-
aza-bicyclo[3.1.0]hexane-1-carboxylic acid allyl ester. Light yellow crystalline. MS:
383 (M+H)*. :

Step 3:

A solution of 1.13 g (2,96 mmol} of (IRS,2RS) 3-[2-fluoro-4-(2-oxo-2H-pyridin-1-
yi)-phenyl]-2,4-dioxo-3-aza-bicyclo[3.1.0} hexane-1-carboxylic acid allyl ester in 30
ml of dichloromethane/THF 1:1 was treated with 257 ul {2.96 mmol) of
morpholine and 103 mg (0.09 mmol) of pa.liadiumtetrakis(triphenylphosphine)"
and stirred 1.5 hrs at RT. The mixture was poured into 2 ca. 2M aqueous solution
of sodium bicarbonate and extracted with ether. The aqueous phase was acidified
with aqueous HCl to a pH of ca. 1 and extracted with AcOEt. Drying of the
combined organic phases over Na,50,, filtration and evaporation of the solvent
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N FONN O O cl racemic 5 In analogy to example 72, from
(1RS,2RS)-2-(4-chloro-phenylcarbamoyl)-1-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic

WAL1804@38PAple 165) and ammonium chloride was preparedPCT/EP2605/011430

(1SR,2RS)-cyclopropane- 1, 1,2-tricarboxylic acid 1-amide
2-[(4-chloro-phenyl)-amide] 1-{[2-fluoro-442-
0x0-2H-pyridin-1-yl)-phenyl]-amide}. White crystalline. MS: 467 (M-H) 10
E>gamie3lmg (81%) of (1RS,2RS) 3-[2-Auoro-4-(2-0x0-2H-pyridin-1-y)-phenyl]-
(1R52RS)slatmerphRipa-dirathnyzcysionronans-hamicarhomlic aqi,

2- %(%@I;f ?thenyl) amide]
oro-4-(2-oxo-2H-pyridin-I-yl)-phenyl}-amide} C.) "F O O~N CI

recem ic In analogy to example 72, from’

(1 gp RS)-2-(4-chloro-phenylcarbamoyl)-1-[2- 15

flupro;4-(2-o igin-1- nylcarbay cyc anecarboxylic
R
(1ﬁ§ SFEBY. FSHAS ﬁ?éeM‘@hFHérWF)nyﬁciéb%b%%blSMMbm}era@d
2-f¢duthiong-fhEhylidamicel for(BR-min. To this solution 200 mg (0.58 mmol) of
fluosrs-,éﬁﬁﬁ-oxo 2H:p M&é-@d@@m%nyﬁﬁ didet- Lighpyeliawcrystalline, .
e ég’ Y 05 AOREE i wssn aitsd morsiopyis gad the e
1Y IEAFE ]‘“Eﬁferbb BB ARBEr BBSPHE LRI RREIAES 2 ca
zm,qmggg_@zsqﬁmmgs@ﬂmgbonmlwtmcted with ether. The aqueous
phase was acidified with aqueous HCl to a pH of ca. 1 and extracted with AcOFt.

The combined organic phases were dried with Na,SO,. Filtration and evaporation
of the solvent gave a 58 mg (77%) of (1RS,2RS)-2-(4-chloro-phenylcarbameyl)-1-
[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
acid. Light yellow crystalline. MS: 468 (M-H)".

Example 166

(1RS,2RS8)-cyclopropane-1,1,2-tricarboxylic acid -2-[(4»chloro—pheny1}-amiﬁe} I-
dimethylamide 1-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl}-phenyl]-amide}

In analogy to example 72, from (1RS,2RS)-2-(4-chloro-phenylcarbamoyl)-1-{2-
fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic acid
{example 165) and dimethyl amine hydrochloride was prepared (1RS,2RS)-
cyclopropane-1,1,2-tricarboxylic acid 2-[(4-chloro-phenyl)-amide] 1-
dimethylamide 1-{{2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide},  Light
brown oil. MS: 497 (M+H)".
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FOX~.ONN N/O O/CI racamic In analogy to example 157, step 7,
from (1RS,2RS)-2-(4-chloro-phenylcarbamoyl)- 1- [ 2-lluoro-4-
(2-oxo0-2H-pyridin-1-yl) -phenylcarbamoyl] -cyclopropan ecarboxylic acid

%%é%%#ga and iodomethane was prepared (1RS,2RS)-§- 4@%%!3%%15 %0

moyl)-1-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyi|-
cyclopropanecarboxylic acid methyl ester. Yellow oil. MS: 482 (M-H)-.
Example 172 - 144 -
(1RS,2RS)-1-(piperidine-l-carbonyl)-cyclopropane-1,2-dcarboxylic acid
2-[Exagtisriiphenyl)-amidel
1-{[2-fluoro-4-(2-oxo~-2H-pyridin-1-yl)-phenyl]-amide]'M FNO 1,jf INO
O ¢iRSAREid o welidinsdofptbraxBnsprerepRBen! 2-dicarboxylic acid 2-[(4-
(1REZRB )l -ehibld-plEnfleadanmybefB-pyridin-1-yl)-phenyl}-amide}
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cydopropanecarboxylic
acid (example 165) and piperidine was prépared
(1RS,2RS)-1-(piperidine-l-carbonyl)- cyclgpropane- 1,2-dicarboxylic acid
2-[(4-chloro-phenyl)-amide} 1-{[2-ffuord:
(2-0x0-2H-pyridin-1-yl)-phenyl]-aaidel™ Lig t'ngd =MS: 535 (M-H)".
Example 173 (1SR,2RS)-1/;1Hyd etml-cyd propape:1,2-dicarboxylic
acid 2-[(4-chloro- phenyl)-dmide] - racemic -
[-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide[ FO N~~ NIl ONOO

t/ Cl
In analogy to example 72, from (1RS,2RS)-2-(4-chloro-phenylcarbamoyl)-1-[2-

fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic  acid
(example 165) and pyrrolidine was prepared (1RS,2RS)-1-(pyrrolidine-1-
carbonyl)-cyclopropane-1,2-dicarboxylic acid 2-{(4-chloro-phenyl)-amide] 1-{[2-
fluoro-4-(2-o0xo-2H-pyridin-1-yl)-phenyl]-amide}. Light yellow crystalline. MS:
521 (M-H)".

Example 168

(1RS,2RS}-cyclopropane-1,1,2-tricarboxylic acid 2-{(4-chloro-phenyl)-amide] 1-
(ethyl-methyl-amide) 1-{{2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl}-amide}

(o
o

=Y
éﬁ T 7O

TRCEMIC

In analogy to example 72, from (I1RS,2ZRS)-2-(4-chloro-phenylcarbamoyi)-1-{2-
ﬂuoro-é-(2-0x0~2}§~pyridin-l-yi)-phenylcarbamoyl]-cydopropanecarboxyﬁc acid
(example 165) and ethylmethylamine hydrochloride was prepa'red (1RS,2RS)-
cyclopropane-1,1,2-tricarboxylic  acid  2-[{4-chloro-phenyl)-amide] 1-{ethyl-
methyl-arhide) 1-{{2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}. . Light
yellow crystalline. MS: 509 (M-H)".
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/ racamic WO 2006/048152 PCT/EP2005/011430 -147 In analogy to
example 148, from (1RS,2RS)-2-(4-chloro-phenylcarbamoyl)-1-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic
watgosretnsd ester (example 171) and sodium borohydride wa3/pragered430
(1SR,2RS)-1- hydroxymethyl-cyclopropane-1,2-dicarboxylic acid
2-[(4-chloro-phenyl)-amide] 5 - 145 -
1-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}. White crystalline.
MExadde(MH)'. Example 174 ,
(IRS,2RS)-i-(4-chloro-phenyicarbamoyl)-2-[2-fluoro-4-(2-oxo-2H-pycMUM-

- il /rml%#ﬁmﬁﬁecwwmm@%wc egighgeethyl sies:9-ghefiyD-
T (N R Nl 20K edm - é@bgwoamg}example 165,

step 3 rom (1RS,2RS)-1-(4- chI o-phenylcar oyl)- 2
2-fluoro-4-(2-oxo-2H-pyridin- |-yl)- pheny arbamoyl]

-cyclopropanecarboxylic acid
(IRS,2RS)-1-(4-chloro-phenylca =2-[24 -0x0-2H-pyridin-
1-yl)-phenylcarbamoyl]-cy cakboxylie aci |n analogy to

example 15 157, step 7 was phethylated teemic
(IRS, 2RS) -1-(4-chloro-phenylcarbamoyl)-2-[2-
flupro-4-(2-oxo-2H- pyrldln 1-yD)- phe carbamo%}*li cyclopro anecarbox lic

actt R ESEFERIAt Vel lOHbil ] ORI feaghagmoyty-1-2-
(I %M)(ém@%m@pﬂmﬂmmmﬂ -cyclopropanecarboxylic  acid
1-[(&=ahilsieorpyy idﬁai—}ﬁfgd')radim&.e]clﬁﬁride was prepared (I1SR,2RS)-cyclopropane-
2-{3; HuekQ8eh3i* QO RHRIY 4y s ARESAIEAHAS S NN 1-{[2-Buoro-4-(2-

oxo-2H-pyridin-1-yl)-phenyl]-amide}. White crystalline. MS§: 467 (M-H)".
Example 170

(1RS,2RS)-1-(morpholine-4-carbonyl)-cyclopropane-1,2-dicarboxylic acid 2-[(4-
chloro-phenyl}-amide] 1-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

(3

d/@f\“ ’rC\

racemic

In analogy to example 72, from (1RS,2RS)-2-(4-chloro-phenyicarbamoyl)-1-[2-
finoro-4-(2-oxo0-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic acid
{example 165) and morpholine was prepared (I1RS,2RS)-1-{morpholine-4-
carbonyl)-cyclopropane-1,2-dicarboxylic acid 2-{(4-chloro-phenyl)-amide] 1-{[2-
fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}. Light yellow crystalline. MS:
539 (M+H)".

Example 171

(1RS,2RS)-2-(4-chloro-phenylcarbamoyl)-1-[2-fluore-4-(2-oxo-2H-pyridin-1-y1)-
phenylcarbamoyl]-cyclopropanecarboxylic acid methyl ester
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15

JAN O O CI Cfracem c Step 1: In analogy to example 114, step 5, from
3-oxa-bicydo[3.1.0]hexane-2,4-dione (purchased from ACROS, cat-No:
37012-0010) and 4-(4-amino-3-fluoro-phenyl)- 25 morpholin-3-one

repared according to C.F. Bigge et al., patent application
B8 gy

R%8182 PCT/EP2005/011430 -148 2003045912) was
3-[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-3-aza-
bicyclo[3.1.0]hexane-2,4-dione. Off-whitd €olid. MS: 321 (M-H)'. Step 2: In
analogy to example 114, step 6. from (1SR,2RS) 3-[2-Fluoro-443-oxo:. 5
morpholin-4-y|)-pheny|]-3-aza—bic¥clo J.0)hexane-2,4-dione and
2-amino-5- chloropyridine was pre pargd My
(1SR,2RS)-cyclopropane-1 -xﬂi‘c acid[1-[
chloro-pyridin-2-yl)-amide}2={{2-fladro-42(3-0x8-mo nd-yl)-phenyl]-
amide]. White solid. MS: M+H)+. Exesmmple 176 10
(1SR,2SR,3RS)-2-(4-chloro-phenylcarbamoyl)-3-[4-(2-0x0-2H-pyridin-1-yl)
- n [ id eth ~ ~[{f
o““?‘é*‘*%%i%@@ﬁ%‘%‘%% . o%?ﬁ%&q%fﬁ?%g%g%“ﬁ%%%“m }
) GRSt pﬁ o T
etafid ptemplp pliedti ey TTozbamo 19353 RaepedR S REEGRS ) -2-(4-chloro-
6REpDAORinsgtphd Ryipard-tHiixox3-akagyidyiciof /1 -Plieexkagdmoyl | -
carhgxylis asie: sthyirsian reparedt ol SRISRE) Ra(4rehloro-
phenylcarbamoyl)-3-[ 4-(2-oxo0-2H-pyridin-1-yl)-phenylcarbamoyl] -
cyg;gpf;ggqagcarboxylic acid ethyl ester. Light brown amorphous solid.
MS: 48

(IRS,2RS)-1-(piperidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 2-{(4-
chloro-phenyl)-amide] 1-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyi]-amide}

e
dﬁr\" ¢

cemic

In analogy to example 72, from (1RS,2RS)-2-(4-chloro-phenylcarbamoyl}-1-{2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl}-cyclopropanecarboxylic acid
{example 165) and piperidine was prepared {IRS,ZRS)-I-(piperidine-1-carbonyi)-
cyclopropane-1,2-dicarboxylic add 2-{(4-chloro-phenyl)-amide] 1-{{2-fluoro-4-
{2-0x0-2H-pyridin-1-yl)-phenyl}-amide}. Light yellow oil. MS: 535 (M-H)".

Example 173

(1SR,2RS)-1-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 2-[(4-chloro-
phenyl}-amide} 1-{[2-fluore-4-(2-0x0-2H-pyridin-1-y1)-phenyl]-amide}

A
@ﬁ T L

racemic
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(M+H)t. 20 Example 177
(ISR,2SR,3RS)-2-(4-chloro-phenylcarbamoyl)-3-[4-(2-oxo0-2H-pyridin-I-yl)-
phenylcarbamoyl]-cyclopropanecarboxylic acid WO 2006/048152

WRCHIERR0251011430 -14900 N, INN\O O/ Cl racemicpiTaradosyita3o

example 69, from (1SR,2SR,3RS)-2-(4-chloro-phenylcarbamoyl)-3-
[4-(2-0x0-2H-pyridin-I-yl)-phenylcarbamopgi-cyclopropanecarboxylic acid
ethyl ester was prepared (iISR,2SR,3Rc)_2_(4_chioro-plse

nWﬁaﬂ?ﬁ Yo %&ﬁ%}@i&@ %Hn% (1RS 2RS)-2~{4- c}ﬁoro—phenylcarbamoyl} 1-]2-
So Igcl)n 13 ghe%carb@ qy g eigrlogl%gten%a'} %?élllcla%rao%anecaxrboxylltlc acid

srhsater ﬁ%%ﬁiﬂ %;}Zﬂd apdamp haeelbhdficvatierepared (1SR2RS)-1-
2 Kﬁimhpmqhﬁfdmkﬁ}rmam&e]hcarboxﬁm acid 2-[(4-chloro-phenyl)-amide]

1 ﬁ[%{fiuspa@:é} 4&@5%%@@%&%@%&@@@%[&& NAMit® @ysilideN Q.
1,2-cyclopropanedicarboxylic acid (0.4

?‘%’;’ A mixture of 1-meth
g; CA 35-80-1) in trifluoroacetic anhydride (5 ml) was stirred under
on altglosphere for 2 hrs atr.t. The clear solution was concentrated
b Teave the intermediate
(IRS,2RS)-1-(4-chloro-phenyicarbamoyl)-2-{2-flucro-4~(2-oxo-ZH-pyridin-1-yl}-
phenylcarbamoyl]-cyclopropanecarboxylic acid methyl ester

éﬁj\" Em‘

racemic

In analogy to example 165, step 3, from (1RS,2RS)-1-(4-chloro-phenylcarbamoyl)-
2-[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
acid  (1RS,2RS}-1-(4-chloro-phenylcarbamoyt)-2-{2-fluoro-4- (2—0xq-2H-pyﬁdin-
1-y1)-phenylcarbamoyl]-cyclopropanecarboxylic acid that in analogy to example
157, step 7 was methylated to (1RS,2RS)-1-{4-chloro-phenylcarbamoyl}-2-[2-
fiuoro-4-{2-o0x0-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid
methy! ester. Light yellow oil. MS: 482 (M-HY".

Example 175

(1SR,2RS)~cycIopropane~1,Z-dicax;boxyiic acid 1-{{5-chloro-pyridin-2-yl)-amide]
2-{[2-Huoro-4-(3-oxo-morpholin-4-yi)-phenyl] -amide}

o racemic

Step 1:

In analogy to example 114, step 5, from 3-oxa-bicydo[3.1.0}hexane-2,4-dione
{purchased from ACROS, cat-No: 37012-0010) and 4-(4-amino-3-fluoro-phenyl)-
morpholin-3-one (prepared according to C.F. Bigge et al., patent application WO
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15 anhydride as colorless oil.. This residue was dissolved in THE (5 ml),
cooled to 0 C and treated with 2-amino-5-chloropyridine (0.5 g). Stirring
was continued over night at r.t. whereby the suspension turned into a
slightly yellow solution, then into a white slurry. The reaction mixture was

WA, The crude product was purified by column cRfoMABgrApHs?

(silica gel; gradient: CH2CI2 -> CH2CI2IMeOH 20 9:1) to give
(1SR,2RS)-2-(5-chloro-pyridin-2-ylcarbam&$/h)-1-methyl-
cyclopropane-carboxylic acid (182 mg) as white solid. MS 253.1 ([M-H]-).
WORBBGA28 W62 FERTIRSPB(8/060480-(31500-SterpRolmdugpension] of-aza-
(1R RRB) 1% Reriierndpyridin-Dilcarharny!) Msmpetiye-H) .
cyclopropane-carboxylic acid (176 mg)-in MeOH (5 ml) was cooled to 0 C
angdseated with thionyl chloride (15 drops). After stirring for 2 hrs at 0 C
additional 5 thionyl chloride (10 drops) was added. The clear solution was

comgemé . Bhexste @!{qd%& 25 Rysifiediay SRKIME CHERRBALOSFARAY.

(S|I|ca d eOH 9:1).to give

%12? ’allﬁcﬁt?org%yrl n_ -yfceﬁ%}%/ﬂ{l aEe % dio and 2-amino-5-
mect horeREdin 6%@5&?&6&;&?&%&%@@?@@?@%@%@%@% [(s-
amiiptegwridolid- #I82eR5 ([M2H[R)torstéh3302% suspensios-gf) -phenyl] -
1-(4maminondritira piven i slinspyridin-2-one (447 mg; CAS
536747-52-1, prepared according to. C. F. Bigge et al., patent application
W@x£008045912) in dioxane (8 ml) was treated with trimethyl aluminium
(2M in heptane; 1.09 ml) at r.t. under an argon atmosphere. After stirring

for Zd}{%ﬁt SiSY R (4-chloro- heuyicarbamoyl) 3-[4-(2-ox0-2H- ﬁ:yndm -1-y1)-

(IS :% Ioro (fn 2 arb )-% ethyl-cyclo-propanecarb
eng %rﬁ%mf 057“ % a%l%g rrg rgz\gctlon was heated

over night at 100 C. The slurry was cooled to r.t. and treated with H20

(0.8 nil). After stirring for 15 min, Na2S0O4i was added. After stirring for 15

min, the mixture was filtered, and the f|Itr§)t§/%s concentrated. The crude

product was purified by column 20 chromatagraphy (silica gel; gradient:

CH2CI2 -> CH2C12/MeO )to )-
1-methyl-cyclopropane icarbo |I§%Id ]/ ‘
2-[(5-chloro-pyridin-2- yI@ e] Ci
[2-fiuoro-4-(2-oxo-pyridi )- phenyl]

racemic

In analogy to example 68, step 4, from 1~(4—amino—phenyl)-lH—pyridin-Z-one
(prepared according to C.F. Bigge ef al., patent application WO 2003045912) and
(1IRS, 5SR, 6RS)-3-(4-chloro-phenyl)-2,4-dioxo-3-aza-bicyclo[3.1.0]hexane-6-
carboxylic acid ethyl ester was prepared (1SR,25R,3RS)-2-(4-chloro-
phenylcarbamoyl}-3-{4-(2-oxo-2H-pyridin-1-yi)-phenylcarbamoryl]-
cyclopropanecarboxylic acid ethyl ester. Light brown amorphous solid. MS: 480
(M+H)".

Example 177

{1SR,2SR,3RS)-2-(4-chlore-phenylcarbamovyl}-3-[4-(2-0x0-2H-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropanecarboxylic acid
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amide} (180 mg) as off-white solid. MS: 441.3 ([M+H]") Example 179 25
(IS,2R)-1-methyl-cyclopropane-1,2-dicarboxylic acid
2-[(5-chloro-pyridin-2-yl)- amide]

wh@dlustez4-(2-oxo-pyridin-1-yl)-phenyl]-amide} and (IR,2 8¢ w3yl 1430

cyclopropane-1,2-dicarboxylic acid 2-[(5-chloro-pyridin-2-yl)-amide) 1-{[2-
8uoro-4-(2-oxo--pyridin-1-yl)-phenyl]-amidgt NN N N. ..,~N' N (N ~o o Ct
and ~N I~ 00 0 vio WO 2006/048152 PCT/EP2005/011430 -151
(1SR,2RS)-1-Methyl-cyclopropane-1,2-dieaghoxylic acid
2-[(5-chloro-pyridin-2- yl)-amide] 1-{ X

-phgnyl]- |d ,\(example 178.3) was
separated into its enantioghers 0 H\Fn_C onf chi tlonary phase
(Chiralcel OD) using 20% ept&ne as 8luen
(IS,2R)-I-methyl 5 cyclgpropane-1,2-dicaresxydic acid
2-[(5-chloro-pyridin-2-yl)-amide] 1-{[2-
fluoro-4-(2-oxo-pyridin-1-yl)-phenyl]-amide} and (1R,2S)-1-methyl-
cysl oprtpEne- xRt e dditR 2 H5 3R iot dytittire 2yt rHmitieinbyf23-
flyer4<2-rhioppyidiir-dAy e rytbaimies ) caotbragaticibin solisdse ethyl
e AR L e B S U e T

5 h d|n 2
ég‘{%%xas i A o v
059 to example 178, step 3,
(1SR,2RS)-2-(5-chloro-pyridin-2-ylcarbamoyl)-
1-Bramgikdyélopropanecarboxylic acid methyl ester (example 178, step 2)
was 15 reacted with 4-(4-amino-phenyl)-morpholin-3-one (CAS
4335RER0-ymethHe dar PR 2rdslayifopdpaid T chigicaryodtic-
aoil-2ej{Bet QI D thyvidhd- 22-oxo-pyridin-1-yl)-phenyl] -amide}

p H
N N
00 N
oSl
N cl
o

[2-fluoro-4-(2-oxo-2H-pyridin-1-yI

Step 1:

A mixture of 1-methyl-1,2-cyclopropanedicarboxylic acid (0.4 g; CAS 82235-80-1)
in trifluoroacetic anhydride (5 ml) was stirred under an argon atmosphere for 2 hrs
at r.t. The clear solution was concentrated at 0 °C to leave the intermediate
anhydride as coloriess oil. This residue was dissolved in THF (5 ml), cooled to 0 °C
and treated with 2—amino—5—c2ﬂoropyridine (0.5 g). Stirring was continued over
night at r.t. whereby the suspension turned into a slightly yellow solution, then into
a white slurry. The reaction mixture was concentrated. The crude product was
purified by column chromatography (silica gel; gradient: CH,Cl; -> CH,Clo/MeCH
%:1) to give  (18R,2RS)-2-(5~chloro-pyridin-2-ylcarbamoyl)-1-methyl-
. cyclopropane-carboxylic acid (182 mg) as white solid. MS 253.1 {{M-H]").
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yl)-amide] 1-{[4-(3-oxo0-morpholin-4-yl)-phenyl]-amide}as light yellow solid.
MS 427.4 ([M-H]"). Example 181 20
(1SR,2RS)-1-methyl-cyclopropane-1,2-dicarboxylic acid
2-[(5-chloro-pyridin-2- yl)-amide]

W LHUHBA-(2-ox0-pyrazin-1-yl)-phenyl]-amide} F H H N NETEPEIEPIf
0 In analogy to example 178, step 3,
(1SR,2RS)-2-(5-chloro-pyridin-2-ylcarbakaByl)-
1-methyl-cyclopropanecarboxylic acid methyl ester (example 178, step 2)
wagep?s reacted with 1-(4-amino-3-fluoro-phenyl)-1H-pyrazin-2-one
(prepared from 2 WO 2006/048152 PCr/EP2005/011430 152
flubro-duipeosoninedfy résRidRNith( HdapyapirrdioieylCubdipdyiNI-methyl-
d!@}@ﬂ?%/xl ylensdiamineandicesinicarhavatesipgaxanaded 20 £3dund

'@émfyéﬁﬁﬁﬁgﬁ%{%%ﬁgﬂ%%@ﬁ”ﬁfﬁe%{i}?&?%ﬂ'%&%‘% °C additional
. -ﬂﬁbfbl-czf.léf.6%%9?5&%&%56@6@%%%aa%*&g*bﬁ-%fvﬁ%cg%tﬁa@% N

A4@Ri¢[Moki< Wasampfied Bpcolumn chromatography (silica gel; gradient: CH2Cl,
(1LSRCRB):Avizeth . Ty cho greparse; 15 dicasholylic- palidin-2-ylcarbamoyl)-1-

g
2
1

. 2-{Rsehlatarpyridine- Wsamidel {2 0-QvAdi sy DoRieiy Branidighs

HH, NN Cl.0.10 In analogy to example 178, step 3,
(1%5%%'2?9( -El:bﬁ&%‘-ﬁgiridin-2-y|carbamoyl)-
1-methyl-cyclopropanecarboxylic acid methyl ester (example 178, step 2)
wasBeacted with 1-(4-amino-phenyl)-1H-pyridin-2-one (CAS 13143-47-0)

to give -
suspension of 1-{4-amino-3-fluoro-phenyl)-1H-pyridin-2-one (447 mg; CAS

536747-52-1, prepared according to C. F. Bigge et al, patent applicaion WO
2003045912) in dioxane {8 ml) was treated with trimethyl aluminium (2M in
heptane; 1.09 ml) at r.t. under an argon atmosphere. After stirring for 2 hrs at 1.8,
(1SR,ZRS)«2—(5—chloro~pyﬁdin~2-y1carbamoyl)—1—methchyclo—prcpanecarboxylic

acid methyl ester {147 mg)was added. The reaction was heated over night at 100
°C. The slurry was cooled to r.t. and treated with H,O (0.8 ml). After stirring for
15 min, Na;SO; was added. After stirring for 15 min, the mixture was filtered, and
the filtrate was concentrated. The crude product was purified by column
chromatography (silica gel; gradient: CH,Cl, -> CH,Cly/MeOH) to give (1SR,2RS)-
1-methyl-cyclopropane-1,2-dicarboxylic acid
2-{(5-chloro-pyridin-2-yl}-amide]  1-{[2-fluoro-4-(2-oxo-pyridin-1-yl)-phenyl]-
amide} (180 mg) as off-white solid. MS: 441.3 ([M+H]")

Example 179

(18,2R)-1-methyl-cyclopropane-1,2-dicarboxylic acid 2-[(5-chloro-pyridin-2-yl)-
amide] 1-{[2-fluoro-4-(2-oxo-pyridin-1-yl}-phenyl}-amide} and (1R,28)-1-methyl-
cyclopropane-1,2-dicarboxylic acid  2-[(5-chlore-pyridin-2-y})-amide]  1-{{2-
fluoro-4-(2-oxo-pyridin-1-yl)-phenyl]-amide} -

F

F
H H H H
Nﬁ,u N RO R
IO O U SENAP
ng ¢ Z Y cl
!

0
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(1SR,2RS)-1-methyl-cyclopropane-1,2-dicarboxylic acid
2-[(5-chloro-pyridin-2- yl)-amide] 1-{[4-(2-oxo-pyridin-1-yl)-phenyl]-amide}
as off-white solid. MS 421.1 15 ([M-H]') Example 183

wil s8R 1-methyl-cyclopropane-1,2-dicarboxylic acid  pecr/mP2005/011430

2-[(5-chloro-pyridin-2- yl)-amide]
1-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phggyl]-amide} FHH NN O O CI
(:,N O p 20 In analogy to example 178, step 3,

(SRR - éée@ﬁgtpwcmgfgg;&x'aaﬁj@mgmm acxde)% (5-chlore: pg.n&m-i

Cclop necarpoxylic acl er.
N oY) Ak T A AR TOSTBFBIL-ARAE (CAgample
433656 wmafgﬂlmsh %@W&W&Wé&@p%&@%@aﬂbﬁxyme
ac{ﬂ}ﬂr{(&lcﬁ)lmmmtg(ﬁmﬁ%y@iﬁmid&btane as eluent to give (15,2R)-1-methyl-
1- 8§Z xée-(ﬁz%QaFB lingday!)-phenyilami

6/04 T/EPZO 1143%! I%SOIid
i%'é(gﬁ) yI b aoprﬁiane ‘9 éﬁsﬁ)‘ “meth

2- dicarBox lic ac
2 f(g@ﬂe,%nﬁ ,%f,ﬁtcgr |dé‘]m 2-[(5-chloro-pyridin-2-yl)-amide] 1~ {[2-
1 ﬁi[lzame‘tﬁykmamxdnpyrbd rpheypHphieidd)-tardide p R White Wdlid 5 In -
analogy to example 178, step 3,

(15R2MS)ER-(5-chloro-pyridin-2-yicarbamoyl)-
1-methyl-cydopropanecarboxylic acid methyl. ester (example 178, step 2)

WEESRERS e 8- nvitih E-(delupriopnBerb2tdyd qpbenyydy- 1idipy didiis-2hinre-iprdiia-2-
(]ﬁm'k‘-{ [4-(3-oxo-morpholin-4-yl)-phenyl}-amide}

(\Ngﬁmﬁ@

ci

In analog}r to example 178, step 3, (1SR,2RS)-2-(5-chloro-pyridin-2-ylcarbamoyt)-

1-methyl-cyclopropanecarboxylic acid methyl ester (example 178, step 2) was
reacted with 4-(4-amino-phenyl)-morpholin-3-one (CAS 438056-69-0) to give
(1SR,2RS)-1-methyl-cyclopropane-1,2-dicarboxylic acid 2-[{5-chloro-pyridin-2- -
yl)-amide] 1—{[4—{3—oxo-morpholin¥4~yl)-phenyl]—amide}as light yellow solid. MS$
427.4 ({M-H]").

Example 181

(1SR,2RS)-1-methyl-cyclopropane-1,2-dicarboxylic acid 2-{(5-chloro-pyridin-2-
yl)-amide] 1-{{2-fluoro-4-(2-oxo-pyrazin-1-yl}-phenyl]-amide}

F H M
N
/@ ﬁh‘ N
@ =
Ci
N%/K o
In analogy to example 178, step 3, (1SR,2RS}-2-(5~chloro-pyridin-2-ylcarbamoyl)-

1-methyl-cyclopropanecarboxylic acid methyl ester (example 178, step 2) was
reacted with 1-(4-amino-3-fluoro-phenyl)-1H-pyrazin-2-one (prepared from 2-
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W?IZ%S. - 2]-) Example 185

methyl-cydopropane- 1,2-dicarboxylic acid 10

2-[(5-chloro-pyridin-2-yl)-amide]

1-{[2-methyl-4-(2-oxo0-pyridin-1-yl)-phenyl]- amide} as off-white solid. MS

-1-methyl-cyclopropane-1,2-dicarboxylic add PCT/EPZ005/611430

1-[(5-chloro-pyridin-2- yl)-amide]

2-{[2-fluoro-4-(2-oxo-pyridin-1-yl)- phenyl}%?mlde} Nt~~N F NOOO/1F

CI N-~ 15 Step 1: In analogy to example 178, step 1,

1- ﬁ\’@ﬂ?yﬁloéﬂéyél'@ﬁrohﬁne‘iﬁﬁ?&ﬁﬁbxyﬂ‘é}hcélH('(EﬂSzglzm%o Ppids NN-

coahm&ﬂaﬁbthy@mlaéxmmsmmhfwanhydrmfanm&tkimxmea&teﬂ&vﬁﬁ) to give
1-(4sarping-g-tear- Wﬂﬂ;@yrﬂmﬁ%mgﬁg%ﬁ@745.5301@%%dm 2-

preé% ﬁgﬁ é&? ﬁ\g/e Y %sé 3%%%%9 al, PACHLARPICAIRN WSk white solid.

BJyrldln 1-yl)-phenylcarbamoyl] -1-methyl-
cyclopropanecarboxyllc acid. Off-white solid. WO 20061048152
PEREPEG63/011430 -154- Step 2: In analogy to example 178, step 2,
(ISR,2RS)-2-[2-gluoro-4-(2-oxo-pyridin-1-yl)
pHéﬁ%B%alm@sﬁ}ﬂzﬁﬁ@ﬂmewog?oﬂémﬁfeda&d (G losprariding
(1SR RS 224 (oosedpiidine ipylidinedyy))apkidalyIcarbamoyl] -1-methyl 5
cyclopropanecarboxylic acid methyl ester. White amorphous, solid. 345.4
([M+H]t). Step 3: In analogy to examp 8, s,;ep 3,

(ISR,2RS)-2-[2-fluoro-4-(2- ox =) 1- yI
phenylcarbamoyl]-1- methyl proganecarbo Ilc\ cid methyl ester was
" reacted 10 with 2-ami hloro-pyridine to gi o

(1SR,2RS)-1-methyl-c cm pgane-1,2

In analogy to example 178, step 3, (1SR,2RS}-2-(5-chloro-pyridin-2-ylcarbamoyl)-
i-methyl-cyclopropanecarboxylic acid methyl ester {(example 178, step 2} was
reacted with 1-(4-amino-phenyl)-1H-pyridin-2-one (CAS 13143-47-0) to give
(1SR,2RS)-1-methyl-cyclopropane-1,2-dicarboxylic acid 2-[(5-chloro-pyridin-2-
yl)-amide] 1-{[4-(2-oxo-pyridin-1-yl)-phenyl}-amide} as off-white solid. MS§ 421.1
([M-HY)

Example 183

(ISR,ZRS)-1-methyi~cyc10§ropanea1,2-dicarboxylic acid 2-[(5-chloro-pyridin-2-
yh)-amide] 1-{(2-fluoro-4-(3-oxo-morpholin-4-yi)-phenyl}]-amide}

In analogy to example 178, step 3, (1SR,2RS)-2-(5-chloro-pyridin-2-ylcarbamoyl)-
1-methyl-cyclopropanecarboxylic acid methyl ester {example 178, step 2) was
reacted with 4-(4-amino-3-fluoro-phenyl}-morpholin-3-one {CAS 438056-6%-0) to
give (1SR,2RS)-1-methyl-cyclopropane-1,2-dicarboxylic acid 2-{{5-chloro-pyridin-
2-yl)-amide] 1-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-amide} as yellow
solid. MS 445.1 ({M-H]")
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- PCT/EP2005/011430 155- Step 24 stirr §msion of

dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-
pyridin-1-y1)-phenyl]-amide) as light yellow amourphous solid. MS 441.3
(IM+H] ). Example 186 15 (IRS,2SR)-cyclopropane-1,2-dicarboxylic acid
wh-psnlanga-pyridin-2-yl)-amide] PCT/EP2005/011430
2-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} NN /N\OO!/CI O
Step 1: A solution of 3-oxabicyclo[3.1.0}hgxane-2,4-dione (160 mg) in '
THE (5 ml). was 20 treated with
113‘(x45ﬁglmg¢luoro-phenyl)-lH-pyridin-2-one (321 mg; CAS
536747-52-1, prepared according to C. F. Bigge et al., patent application

04A5912). ensign.was stirred over night at r.t.. The soli
wa% %2,(%%&?55:; E'bé).l/ |I§£‘? 3%% _rlﬁeraf% v‘\:/ﬁ%gi LI-C|CI (5 ml), again coIIecte%f'éi/
PO ER AT NG 2D K By e eHe A Bt el
(BRBIgISR)-2-[2-fluoro-4-(2 25
0xo0-2H-pyridin-1-yl)-phenylcarbamoyl]-cydopropanecarboxylic add (144
mg) as off-white solid. MS: 315.34] \) WO 2006/048152

(lRS,28R)-2-[2-fiuoro-4-(2-H-p:yridinelz)' 2N
phenylcarbamoyl]-cyclgprgpanecarboxylic acid 'mg) in MeOH (5 ml)
was cooledto 0 C anb\\t;eéigd with thionyl chloride (10 drops). The
mixture turned 5 immediately into a clear solution. Stirring was continued

far 3 hrs at 0 C. Then_ the reagcti Ixtur oncentrated. The crud
R TA N MR e T R
Chpebyl-syEammpIMBoRifo 15ide Trtis! X3Ry. Gxample 178, step 2) was
[2digebwit{ 2-GkoupidpFridath il yhatbnyitanradiogiboy ctopreasReaS) oixy
Iiqn@g;q_gpgyf,ybgg,;@q(&gm@@@g@lorle_ss amorphous_sqlid. MS: 353-_Aacid
(M ﬁ?&éﬁﬁ%ﬁ@aﬁ%ﬁ%ﬁ@] of g-AINgRChlRyoRyriding.(122,ma)in ;.

dioxane (4
amide} ag'o white sohd., MS 435.1 (IM-H])

Example 185

{1SR,2RS)-1-methyl-cyclopropane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-{2-oxo-pyridin- 1-yl}-phenyl] -amide}

== (IR
N\ /N . F
Ct N
=
Step 1:

In analogy to example 178, step 1, l-methyl-1,2-cyclopropanedicarboxylic acid
(CAS 82235-80-1) was converted into the corresponding anhydride and then
reacted with 1-{4-amino-3-fluoro-phenyl)-1H-pyridin-2-one (CAS 536747-52-1,
prepared according to C. F. Bigge et al,, patent application WO 2003045912) to give
{18R,2RS})-2-{2-fluoro-4-(2-oxo-pyridin-1-yl)-phenylcarbamoyl} -1-methyl-
cyclopropanecarboxylic acid. Off-white solid.
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with trimethyl aluminium (2M in heptane; 0.48 nil) at r.t. under an argon
atmosphere. After stirring for 1 hr at r.t.,
(1RS,2SR)-2-[2-fiuoro-4-(2-oxo-pyridin-

1-y-phenylcarbamoyl]-cydopropanecarboxylic acid methyl ester (80 m
W yé%? §(‘§ yl]-cydoprop y y %ﬁﬁ

fie (1 ml) was added. The reaction was heated Vel Fights
C, then cooled to r.t. and treated with H2O (0.6 ml). After stirring for 15
min, Na2S04 was added. After stirring f61415 min, the mixture was diluted
with CH2CI2 and filtered. The filtrate was concentrated. The crude
prasepét was purified by column chromatography (silica gel; gradient:
CH2CI2 -> CH2CI2/MeOH) to give (1RS,2SR) 20

C)ld(?pﬂip@‘l@- trampbaiBdxstip dcid SR{EB-Bhlold-gyritint 2 hxarpdapiin{{zyl)-
rfldtaxesdi 1ppedip-cylophepsil-anisieliBs 46ig) &SdsghEMﬁJEMd to
%ig 5% fb@ Z%SWQE—U &g%!%ﬁlﬁé@ 1)- henyicarbamoyl

-cyclopro ane -, boxylic aC| 4 chlor hen amld
> ‘f{.ﬁl%ﬂﬁ’ﬁBFﬁ it phe &R?\@ )i% N er
In@EMebgy) to example 186 step 2,

(IRS,2SR)-2-[2-fiuoro-4-(2-oxo-pyridin-1-yl)-

phgeyfcarbamoylj-cydopropanecarboxylic acid methyl ester (example 1.2)

was reacted with 4-chloroaniline to give

(IS 28Ry proparids] fediéatboRyARSacid AWB2066/048¢5pridin-1-y1)-

PGRRAZOOMN 114801 ethBctc[tbchplarerpbomil}-amidab Pyl ester was reacted

[2- ra Al 9RO P VIl PRS DY s RIS AR Al B S, SRlick M £ 2-
i_% E mp e?h din-2~ Zﬂuo -4-{2-0x0~
-3- roxym Igﬁrrlob%neﬂi %lcérbox%c aga’ ,

| [mmby% = g:y e mlﬁse g ht yellow amourphous solid. MS 441.3

2-{[24HEy0-4-(2-0x0-2H-pyridin-1-y1)-phenyl]-amide} 0 N N N/OO/

Chiral Ct

Example 186

~ (IRS,28R}-cyclopropane-1,2-dicarboxylic acid 1-[{5-chioro-pyridin-2-yl)-amide]
2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl}-phenyl]-amide}

H H
@Q:\hﬂ@m
g :

Step 1:

A solution of 3-oxabicyclo[3.1.0]hexane-2,4-dione (160 mg) in THF {5 ml) was
treated with i-(4-amino—Buﬂuoro-phen)}I}-IH-pyridin-Z-one (321 mg CAS
536747-52-1, prepared according to C. F. Bigge et al, patent application WO
2003045912). The suspension was stirred over night at r.t.. The solid was collected
by filtration, triturated with 1N HCl (5 ml), again collected by filtration, washed
with 1N HCl, H;0, then cyclohexane and dried to give (1RS,25R)-2-[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid (144 mg) as
off-white solid. MS: 315.3 ({M-H]")
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In analogy to example 132, step 2, from (1S,2R,3R)-3-(4-methoxy-
benzyloxymethyl)-cyclopropane-l,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)- amide]

W fidefha1se-4-(2-0x0-2H-pyridin-I-yl)-phenyl]-amide} (examplerigpédosas: &

prepared (1S,2R,3R)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid
1-[(5- chloro-pyridin-2-yl)-amide} - 155 -
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]- amide}. Colorless solid. MS:
4@{;&&!\4 H)'. Example A Film coated tablets containing the following
ingredients can be manufactured in a 15 conventional manner:

[ ' P K l: f 200
'”ﬂri%t{%%ﬁ e Eolinse s T L2 U s e e

S A B LB B 1S SR S i i T e SEREL A5 Py was
17@%"%&1@%?%@@&% thigpgcigridg ((Rdmewvé‘@emmz@@tmged
35 BedigtehilimCoaled yonaioprdpytimetiud eallidase B53hgs 440MY Then
;’gl}ggaﬂm%}éégg%%%ﬂ&é@ T'EQYJL?AQ Jr3d09 %0 G )%é’cé% v column

e kb e a2k

wf %ﬁemerfs{&nm‘é* Chinngidinratiebanderdinarmmesaorane aderntion
okpalywitivibsstroli86mip) watderFhangraphdatedidnidsc stk Hodidhl starch
glycolate and magesiumstearate and 5 compressed to yield kernels of 120
o853 mg respectively. The kernels are lacquered with an aqueous
solution / suspension of the above mentioned film coat.

A solution of 2-amino-5-chloropyridine (125 mg) in dioxane {4 ml) was treated

with trimethyl aluminium (2ZM in heptane; 0.48 ml) at r.t. under an argon
atmosphere. After stirring for 1 hr at r.t.,, (1RS,25R)-2-[2-fluoro-4-(2-oxo-pyridin-
1~yl}~phenyicarbamoyl}—cydopropanecarboxﬁic acid methyl ester (8¢ mg) in
dioxane (1 ml) was added. The reaction was heated over night at 90 °C, then cooled
to r.t. and treated with H,O (0.6 ml). After stirring for 15 min, Na,SO, was added.
After stirring for 15 min, the mixture was diluted with CH,Cl, and filtered. The
filtrate was concentrated. The crude product was purified by column
chromatography (silica gel; gradient: CH,Cl; -> CH,Cl/MeOH) to give (1RS,25R)-
cyclopropane-1,2-dicarboxylic acid  1-[(5-chloro-pyridin-2-yl}-amide] 2-{[2-.
fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyll-amide] (85 mg) as light yellow solid.
MS: 427 4 ([M+H]").

Example 187

(1RS,28R)-cyclopropane-1,2-dicarboxylic acid 1-[{4-chloro-phenyl)-amide] 2-{{2-
finoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

In analogy to example 186, step 2, (1RS,2SR)-2-{2-fluoro-4-(2-oxo-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropanecarboxylic acid methyl ester (example 1.2) was
reacted with 4-chloroaniline to give {1RS,2SR)}-cyclopropane-1,2-dicarboxylic acid
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Example B Capsules containing the following ingredients can be
manufactured in a conventional manner: Ingredients Per capsule
Compound of formula (I) 25.0 mg Lactose 150.0 mg Maize starch 20.0
Talc 5.0 mg 10 The components are sieved and mixed_and fllled nto
c%% &8 SF size 2. Example C Injection solutions can have %1(4":1?%?8 43@
composition: Compound of formula (I) 3.0 mg Polyethylene Glycol 400
150.0 mg Acetic Acid g.s. ad pH 5.0 WhtErfor injection solutions ad 1.0

06/Q 81 /0114 8 iy d|e
\%Ive%??ﬁoa %?)? 51_1Jre %%‘@?ﬁﬁ ene é O%Ig wat(zlr;;%9 Fin chilon
(pa’ﬁ)dqmé %W@éﬁiﬁgﬁe% £26. M Ndéﬁ )Amd The volume is adjusted to

1.0 ml by addition of the residual amount of water. The solution is filtered,
filledl iniA.yiys using an appropriate overage and sterilized. 5 Example D
Soft gelatin capsules containing the following ingredients can be

mwﬁ% egl m&oggggg{}y@y@l, -1Cém§sﬂsomen;a@0&n3@w%9$

formu (lgII‘{/nn dJengty g/v P anfi“ é%n%ﬂ}_gg §§ﬁ§ riyﬁ%“gg .

é /@’ h Chmﬂ/ U

In analogy to example 132, step 2, from (15,2R,3R)-3-(4-methoxy-

£

benzyloxymethyl)-cyclopropane-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-yl)-
amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-y1)-phenyl]-amide} (example 157} was
prepared (15,2R,3R)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-{(5-
chloro-pyridin-2-yl)-amide}  2-{[2-Bluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-
amide}. Colozless solid. MS3: 455 (M-H)".

Example A

Film coated tablets containing the following ingredients can be manufactured in a

conventional manner:

Ingredients Per tablet

Kernel:

Compound of formula (1) 10.0 mg 200.0 mg
Microcrystalline cellulose 23.5mg 435mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5mg , 17.0 mg
Magnesium stearate 1.5 mg 4.5mg
(Kernel Weight) 120.0 mg 350.0 mg
Film Coat: ]
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6mg
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Weight of capsule contents 165.0 mg 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 a warm
WaarheE§8tihe other ingredients and 10 the mixture is filled atEROftoge katin
capsules of appropriate size. The filled soft gelatin capsules are treated
according to the usual procedures. WO-23666/048152
PCTIEP2005/011430_-159- Example E Sachets containing the following
indregiestdeaf Be manufactured in A®mantional marinbﬁ.r@g)mpound o

formtahadig-58:0 mg Lactose, fine pOWEREDL5.0 Mg lwugpﬁi,?miiine

bllrdaca o l--Pl1-1092) ; , } y
cettutese(AHEE-PH-102)-1400-0-mhg—Sedium-carboxymethyl cellulose

14.0 mg Polyvinylpyrrolidon K 30 10.0 mg Magnesiumstearate 10.0 mg

Flafﬁring[additivdels 1.0 mg g Tlée actiye jingredient is mixed with lactose,

mic:r_éfcar‘f’s‘faell’inn%r ecemﬁgs%ea%dag e b aRsHeriAanGrdalossqgd the

gramiitareds eien Hataikuite ofgheiorimf pyirotidiominlidaten Witergraaulate is

M v R I e

sa : -16Q- Claims:

Cogn rl%%ﬁ%éoft?oﬁ% ulaeme o : %r_i\%%nﬁg\respectweiy.%e%emngls are
lacquered with an aqueous solution / suspension of the above mentioned film coat.

—h

L A=

Example B

Capsules containing the following ingredients can be manufactured in a

conventional manner;

Ingredients ) . Per capsule
Compound of formufa (I} 25.0 mg
Lactose ) 150.0 mg
Maize starch 20.0 z-ng
Talc ‘ _ 5.0 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 - 1500 mg
Acetic Acid q.s. ad pH 5.0

Water for injection solutions ad 1.0 ml
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H O (1) 5 wherein A is -CONH- or -NHCO-; B is optionally substituted
phenyl, optionally substituted heteroaryl or optionally substituted
heterocydyl; R™ is optionally substituted aryl, optionally substituted

‘,5&?5%5% Afx ol optionally 10 substituted heterocydyl, one or t%@rrﬁ@'i@@hn 430

atoms of said aryl, heteroaryl or heterocydyl ring optionally being
replaced with a carbonyl group; D is aryl gptionally substituted by one, two
or three halogen atoms independently séfcted from chlorine, fluorine and

breming. ok nfgt,%z@aw s gggma!ﬂx mmgf%?@&ym QEJIHPMM%E@{

atoms independently. 15 selected from chlorine, fluorine and bromine; R9
R e By R A RO LT ARG HEAGER4BRAP B each
othdiusiedrogeh i dloedditiOn-6f ahleyks@Bi17l apyotamiloflv@ar 7Theciclaliyt Gl_6
alkyhe AU AR RHHBAEHRRIY L AMING: A b YIRG amipe; hydroxy,
C1.6 alkoxy, mono-substituted amino-CI_6 alkyl, 20 di-substituted
a%gﬂ B alkyl, hydroxyl C1.6 alkyl or R'and R2 together form =0 or
-C/IR, or R12 R'and R2 are bonded to each other to form optionally
subs eter C ith the carb tom 9 wh|c Rl and
thggr ﬁé’& 13% 0¥1t A% %reelrfl‘\)gﬁepen & ror% each other %én
Cl @%WH%W?CI 6 25 alkoxycarbonyl, carbamoyl, mono- or
di-substituted amino-carbonyl, optionally substituted heterocydyicarbonyl,
opfienadly satstisuted heteroarytcarbonyl, optionally substituted aryl
carbonyl, optionally substituted aryl, optionally substituted heteroaryl,
opflongitynsdibsfitctedai@ierocydyl, hydroxyl C1.6 alkyl, halmgi.6 alkyl,
cyan C1.6 alkyl, C1.6 alkoxy C1.6 alkyl, 30 amino C1.6 alkyl, mono- or

di-sdipstitied amino-Cl.6 alkyl, optionally -161- 8.0 mg
Hydrogenated Scya bean oil 8.0 mg
Partially hydrogenated plant oils : 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents - 165.0mg

Gelatin capsule

Gelatin | 75.0 mg

Glycerol 85 % | ' 320 mg

Karion 83 B 8.0 mg (dry matter)
Titan dioxide 0.4 mg

Iron oxide yellow 1.l 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.



substituted aryl CI-6 alkyl, optionally substituted heterocydyl C,.6 alkyl,
optionally substituted heteroaryl CI-6 alkyl, optionally substituted aryl C1.6
alkoxy CI-6 alkyl, optionally substituted heteroaryl C1.6 alkoxy CI-6 a 7I,
vapaaealgisubstituted heterocydyl C1.6 alkoxy C1.6 alkyl orrR3/ewmoRd1 84
bonded to each other to form C3.7 cycloallryl, together with the carbon
atom to which R3 and R4 are attached;.Ré§and R6 are independently from
each other hydrogen, C1.6 alkyl, cyano, C1.6 alkoxycarbonyl, 02.6
al&apiwleBarbonyl, C2.6 alkynyloxycarbonyl, hydroxyl C{.6 alkyl, CI.6
akoxycarbony'l, carboxyl, mono- or di-C14 all yi substituted
anSimbecachonidiartiaddirbonihopiienalbssubstfuteacheterocy Bventional
caphomd,. optionally substituted heteroaryl carbonyl or optionally
substituted aryl carbonyl; R7, R8, R9 and R10 are independently from
eagh other hydroge -6 alkyl or hydroxr, RS1 and R12 are
in%éeoﬁgﬁd%nrﬁégﬁjﬁnn’ﬂe%@lﬁn other hydrogen, C,.6 alkyl or%%“ﬁkenyl; or
ph&r@ace ticallx cceptable salts thereof; 162 A compound according to -

claim 1. Wherem and R4 are independently from eaﬁW%ﬂ’r@ghydrogen,

leg.% alkyl, carboxyl, Cis alkoxycarbonyl, carbamoyl, mono- or
di-igQntialingf Blﬁﬁr%m%wgéﬁy substituted h&#8Psgtidylcarbonyl,
optionally substituted heteroarylcarbonyl, aryl, optionally substituted
hetefdam faeorsmaiiy! sabdatated heterocyclyl, hydroxyl4iagsalkyl, Cl-6
alkoxy G-6 alkyl, amino C1.6 alkyl, mono- or di-substituted amino-C-6
alRptlysistvathlidon&tidldted heterocyclyl Ci.6 alkyl, optidnathgsubstituted
heteroaryl Cis alkyl or R3 and R are bonded to each other to form C3.7 .
cyblagiieyiltstrther with the carbon atom to which R3 sndl 4 are
attached; Rs and R6 are independently from each other hydrogen or C1.6
alydyopigardilyeubstituted phenyl is a phenyl group optigRally substituted
by one to five substituents independently selected from the group .
consisting of halogen, hydroxy, Cis alkyl, halo C1.6 alkyl, C1.6 alkoxy, Cis
alkyl

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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WO tibttonally substituted by one to five substituents in

sulfonyl, C1.6 alkyl sulfinyl, C1.6 aikylthio, amino, mono-C1-6 alky!l
substituted 163 amino, di-C1.6 alkyl substituted amino, amino CI-6 alkyl,
mono-C1-6 alkyl substituted amino-C1.6 alkyl, di-Cl-6 alkyl substituted
amino-C14 alkyl, nitro and cyano; optionally substituted aryl is an aryl
d@%&ﬁﬁé"ﬁ yxmse}
selected from the group consisting of halogen, hydroxy, 01.6 alkyl, halo
C1-6 alkyl, C1.6 alkoxy, C1.6 alkyl sulfd®{l; C1.6 alkyl sulfinyl, C1.6
:%Jthlo amino, mono-C1-6 alkyl substituted amino, di-CI.6 alkyl
ted am"uiz3 amlno Cl.6"all kyl,mono-v 1-6lkyl substituted
amlnoACégrgalkXd ofdflo kyl substituted amino-C1.6 alkyl, nitro and
ciran optionally substltute eterocyclyl is a heteroccyclyl group optionally
substituted independently by one, two, or three substituents selected from
the group consisting ot}hﬂleﬂeﬁ-#wdmm‘ C1-6 alkyl, halo C1-6 alkyl, C1.6
alkoxy, acyl, C1.6 alkyl smonyl C1.6 alkyl sulfinyl, CIS alkylthio, amino,
mono-C14 alkyl subsfijuted amino, di-01.6 alkyl substituted amino, amino
C1.6 alkyl, mono-C1. 6 alkyl substituted ammo-C1.6 alkyl, di-C1.6 alkyl
sB&iiGted amino-Cl.6alkyl, nitro, carbamoyl, mono- or di-substituted
aminadscAOBIHA o yNERP-01.6 alkyl, carboxyl, C14 alkoxy carbonyl and
cyan ggﬁl;,y&m e58 feraak |
s%bsgg %g%l mderfendeﬁ%gm{%%ni @tl\?vél iﬁgas%%ee sub)gtﬁ%pents gélggt@i%(
from ffh *of halogen, hydroxy, C1.6 alkyl, halo C1-6 alkyl,
OR’6 ialdlpmy&;z@i@W@Mﬁp@:ﬁé&ﬂ@ﬁh&dé@d@ﬁwmm@mm,
MO Qs ety h SLSHEACHRBIRR0 Lafbksd AliR aaaﬁa chRfaipRyAGRINO
Cl.6 Ikg_ no: :C1. a"%i bstlt%\?f %mltgﬁ di-C1.6 alkyl -
substiited & m&ipg%rf Y & Eyé’ﬁ gﬂ s%r fiited amino and
@subsmﬂtenmamhbsabmtné BHRPANRR' qxe%gea:ﬁe@geqmmﬁ:h R and R'
are Inﬁamﬁeﬁﬂymm&@ammgr : bt dcEeNe Yokt

o L At RS AS R R e A )

selected from chiorme, fluorine an bromine;

B isE-n QorEz R E

R! and R? are independently from each other hydrogen, halogen, C; alikyl, Css
cycloalkyl, Cs7 cycloalkyl Cy.¢ 2likyl, amino, mono-substituted amino, di-
substituted amino, hydroxy, C, s alkoxy, monc-substituted amino-C;.¢ alkyl,
«di~substituted amino-Cy.¢ alkyl, hydroxyl C,.¢ alkyl or

R’ and R? together form =0 or Iz /R“ , OT
. . \Rsz

R! and R* are bonded to each other to form optionally substituted heterocyclyl,
together with the carbon atom to which R' and R? are attached;

R? and R are independently from each other hydrogen, Ci.s alkyl, carboxyl, C, .
alkoxycarbonyl, carbamoyl, mono- or di-substituted amino-carbonyl,
optionally substituted heterocyclylcarbonyi, optionally substinited
heteroarylcarbonyl, optionally substituted aryl carbonyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted heterocyclyl,
hydroxyl C,. alkyl, halo C;¢ alkyl, cyano C,. alkyl, C,.s alkoxy C,.¢ alkyl,
amino Cy.¢ alkyl, mono- or di-substituted amino-C, ¢ alkyl, optionally



alkoxy, CI.6 alkyl sulfonyl, CI.6 alkyl sulfinyl, 01.6 alkylthio, mono- or
di-Cl1.6 alkyl substituted amino-sulfonyl, mono- or di-C14 alkyl substituted
amino-suifinyl, mono- or di-Cl.6 alkyl substituted amino-thio, mono- or
di-Cl1.6 alkyl substituted 164 amino-CI.6 alkyl, mono- or di-C1.6 allryl
substituted aminocarbonyl-Cl.6 alkyl, acyl and C,.6 alkoxycarbonyL 3 A
compound according to claim 1, whereip.RR and R4 are independently
from each other hydrogen, C1.6 alkyl, carboxyl, C1.6 alkoxycarbonyl,

hm?%‘b%ﬁtéﬂh‘%t'@&t@ m&ﬁ@pt ms&ﬁwggawftmmw;%dnm y
eterocyclylcarbo io itute er. ally
su bs%ﬁu%ngihetgjro{?:yée%f %yég P fﬁoxyé@e‘ggry
amum&@ﬂfeiawmga@oraﬂumtaﬁétﬂarﬁmlémléswC@pﬂ&ﬁbny
Subiiﬁu&dlh&tﬂfw| Keiei®pliyi cqgtmugﬂy@gbﬁﬂpumd heteroaryl C1.6

Kk d R t Ikyl
?La}éﬁ]er Wlt n 1§ Qgerq o%%c ﬁ c'io {mogeénerqy%ogx Yl

e carbon atom to whic are attache

09
hete%?hﬂﬂ)ﬂt%@nwg%tﬁ?%rﬁéﬁﬂﬂ%lcals of three to eight ring
Riems i mmamm&wmmmmmmmm@emm d@am N, O,
or %98%&!‘4@8?8&”@8 SRIReRATL0:

being C, optlona substltuted heterocyclyﬁgls a heteroc glyl grou

whichis Wkorien P SUERERBFTZBRRABH b G rh B P HFaE e
subméﬁamnﬂgmﬂme@mppmﬁmmb@mmwwr@Eﬁ
alkyl,hiala -G8l ifalienet Giplky bionu) GhGalkyhsalfiny,
Cl-6 alkylthio, amino, mono-CZ.6 alkyl subgﬁﬁted g‘mlno di-C}- 1éﬂjalkyl
subsTitUt ecf’amlno amino CI-6 alkyl, mono-CI-6 alkyl substituted
BiioRC Ed & SIRgt indappadanthl Somstacheher g eges Skl and
cyar}g&mﬁ}t;erm 'heteroaryl' means a ' monocyclic or bicyclic radical of 5 to

fﬁ N '&a"'e?age%hx‘? é{non o afzfdx geéoqa'mz}g 228 AR OL

rée ring heteroat oms se ecte rom aining ring
St BREHERG CLIATETRRP ther i daemtent point of the heteroaryl radical will

be on an aromatic rlng ;



mono-substituted amino and di-substituted amino are -NHR and -NRR'
respectively, in which R and R' are independently selected from the group
consisting of hydroxy, C1.6 alkyl, hydroxyl C1.6 alkyl, halo CI-6 alkyl, C3.,
cycloalkyl, C3-7 cycloalkyl G_6 alkyl, C1.6 alkoxy, CI-6 alkyl sulfonyl, CI-6
alkyl sulfinyl, C(.6 alkylthio, mono- or di-Ci.6 alkyl substituted
amino-sulfonyl, mono- or di-C3.6 alkyl 45 substituted amino-sulfinyl,
mono- or di-C14 alkyl substituted amino-thin, aryl and C1.6
alkoxycarbonyl 4. A compound according to claim 1, wherein E is E-I. 5.

A compaynd aceerding fo:6laim.4, whgtein D is aryl optionally substituted
§ by one halogen atom selected from chlorine and bromine or heteroaryl

SRR 5 RSP SR AR o crs B R

pyrl#kmm?bm?rmbhmybwm@zmyﬁasm@wtmmmww
thierwhmaﬁm%&ﬂ&w@a&%ﬂgyﬁa&%&b@maﬁpaﬁ%ﬁﬁs;%tituted by .
one n atom sefect Qrine,an romine ompoun
o e b
comﬁam@ua%%bﬁéﬁﬁ@t%mra%ﬁepéﬁlﬁé E,:@a%m fyi-s ﬂi?é‘éoct—é
phenalkdl ephonal gistibstituted dasiieraaty kItH, SpAi @edhpaiedraedording to

claim, 4. WheicitB 'él&gﬂ%gado%wmbﬁ%ﬁ RAenylOf @y mg,lb&ing

oQtlonaILy substltut % or two halogen atoms’se

BRIy FERGHR, tﬁﬁ%‘ﬁﬁ’e“ﬁﬁb&’ﬁromme
t&bAmpmmdmb&irmd@f@mIm:;therem B is phenyl 20 substituted
by one or two fluorine. 11. A compound according to claim 4, wherein B is
Riarmpiieaylnti2pddarnip fund-adcotain g taropinned Quhsiein B is 2-
fluorophenyl. 25 13. A compound according to claim 4, wherein R" is aryl
optionally substituted phenyl is & pheny! group optionally

substituted by one to five substituents independently selected from the group
consisting of halogen, hydroxy, C,; alkyl, halo C,.5 alkyl, C, ¢ alkoxy, C; . alkyl
sulionyl, C,.¢ alkyl sulfinyl, C,_¢ alkylthio, amino, mono-C;.¢ alkyl substituted



heteroaryl or heterocyclyl, one carbon atom of said aryl, heteroaryl or
heterocyclyl ring optionally being replaced with a carbonyl group, and
said aryl, heteroaryl or heterocyclyl ring optionally being substituted by
hydroxy, C, .6 alkyl, C i-6 alkoxy, C}. 166 6 alkyl sulfonyl,amino C1.6
alkyl, mono-Cy.6 alkyl substituted amino-C1.6 alkyl or di- C1.6 alkyl
substituted amino-C,-6 alkyl. 14: A corﬁBBund according to claim 4,
wherein R is aryl, heteroaryl or heterocyclyl, one carbon atom of said aryl,

lag, t
orti] aoa%omﬁgggsmeé &Hﬂ:&’%@?@;a g sabonyoroup a

o] posmo h respect to B, and said ary eteroaryl or heterocyclyl
kBB S ficed iRy c BB MR E 1.6

a}kybsulfohyl amino CI-6 aIkyI mono- Cl 6 aIkyI substituted amino-CI 6
alkyl or di-C,.6 alkyl substituted amino-C,4 alkyl. 15. A compound

aneardingustiai aﬁryWharem @ieu@mﬁ;ﬂﬁlﬁb&wﬁﬂﬂﬁl yl optionally

bstituted by C1.6 alkyl k
gplé;lzu\% e%é?rﬁ% : g ucoﬁ:frg{l OX-oxo Eﬁ -pyrd igi %EE A
éemuhﬁd&a%r@mg-‘%a’lckﬁm%m ralse i e

o ey ey Aydragambygnaxso0d, § dlsoxybhyitedybins au@/;u 3Fcgir

Rudnd.R2 Jogetherfame=0.p! rQOaQG éBg@@Q%E&%@Q%WMedJ
eac?h ofﬁer to form o ﬁoﬁally ubstltuted et ocyclyl, together Wl%?r?,e

Moo e st 2B reAYh DFERCHRASYRBCA compound according
to claim 4, wherein R' and R" are 20 independently from each other,

byieireribrsuhyidirosd/ hax Gralkbiys kyrirerycE1%alkyl or R' and R'- together
tq;ﬁbﬂanybmtﬂﬂeandaaieamhw getwes @ RicasdbRaraselded to

_ I i bo AR hm, cand R2
g%e%%%at% %%gaégiééﬂ c%gmpo Iﬁgccord?ﬁﬁgﬁt a?lm A?(\?v/\;werelr!?R and R2
alkoxy, acyl, C,.s alkyl sulfonyl, Ci6 alk}fl sul; thio, aming, mono-Ci.g

- alkyl substituted amino, di-Cy.¢ alkyl subsnmted amino, amino C,.4 alkyl, mono-C,.
s alkyl substituted amino-C,.¢ alkyl, di-C, 4 alkyl substituted amino-Ci.s-alkyl, nitro,
carbamoyl, mono- or di-substituted amino-carbonyl, hydroxy- Ci6 alkyl, carbowi
C1« alkoxy carbonyl and cyano,

optionaily substituted heteroaryl is a heteroaryl group

optionally substituted independently with one, two, or three substituents selected
from the group consisting of halogen, hydroxy, C, ¢ alkyl, halo C_¢ alkyl, C;
alkoxy, Ci.s alkyl sulfonyl, C,.¢ alky! sulfinyl, C,.¢ alkylthio, amino, mono-Ci.4 alkyl
substituted amine, di-C,.¢ alkyl substituted aming, amino C;¢ alikyl, mono-C;
alkyl substituted amino-C, ¢ alkyl, di-C, ¢ alkyl substituted amino-C,.¢ alkyl, nitro
and cyans; :

mono-substifuied amino and di-substituted amino are -NHR and

~NRR’ respectively, in which R and R’ are independently selected from the group
consisting of hydroxy, Cy.s alkyl, bydroxy C, . alkyl, C,. alkoxy C,.¢ alkyl,
carbamoyl C, . alkyl, halo Cy alkyl, Cs.7 cydloalkyl, Cs 5 cycioalkyl C,¢ atkyl, Cig
alkoxy, C, alkyl sulfonyl, C,¢ alkyl sulfinyl, C,.¢ alkylthio, mono- or di-C, . alkyl
substituted amino-sulfonyl, mono- or di-C, ¢ alkyl substituted amino-sulfinyl,
mono- or di-C,.¢ alkyl substituted amino-thio, mono- or di-C, . alkyl substituted



together form "W', in which R11 and R12 are hydrogen. 20., A compound

according to claim 4, wherein A is -CONH 167 21. A compound according

to claim 4, which is (1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic

acid 1-[(4-chloro-phenyl) amide]

2-1[2-fluoro-4-(2-oxo-2H-pyridih-1-yl)- %r%e yI) amide},

(1R,2S)-4-Methylene-cydopentane-1,2-dicarboxylic acid

1-[(4-chloro-phenyl)- 5 amide) 2-{

{t&ﬂw)m AellBAonmiH qydidi) i pliiasyitainicedoAHasIAS); dkyl, acyl
.6%@ C&lgg{l ymethyl-4-methoxy- cydopentane l,2- dicarboxylic

aC| iloro-phenyl)- amlde] 2-{ [2-fluoro-4-(2-0x0-2H-pyridin-

-yl)- Q@gg mugce gggs 65)-Sp ro\[%e@g\neptane -5,6-dicarboxylic acid
4-chloro- p eny

flyoro-4;(2-oxo- 2H yridin-1- yI) phenyl)-amide,

B ensiR sy IqSpOH SR LB P e AYEPR Ry frehliy ) carboxyl, Cig

1- [(hwmmlmmmj@-gmmm@mawpmmﬁm) phenyl]
“amiglglyr it Bo R fetrvels )ﬂit@ s%&%@%\éh&@m
;I/-I)[([L)‘rﬂ%h%%‘%% yog gt%)-o%yg% Oroéfl% C[;) %raﬁcoxy Ci.s alkyl,
(.1S M4mwwm@mmb6wmqwmﬂy
1-[(4sehiera-anontdcpmids ] 22 -8pesaty spyendet Diiciind! C, 4 alkyl

yl)- phenyl] amide). 22. . A compound according to claim 4, which is
% 4S) -4-fluoro-cyclopentane-1,2- dlcarbox&llc acid

raccRia78 handssife sarhdeher tq fomsdre= g PragstRrMit iR pheny]

-amieehoR G 12 Syhih) B o & eyclapehidne-1,2-dicarboxylic acid

1-[(5-chloro-pyridin-2-yl)- amide] 2-{

E?et@mnexﬂz Qnemx%ﬁaayn&stiﬂoé%p&zﬁmﬂ@m}@@}o eight

%x[ 4§r04pyr|%ro %yyl) S plgx(afgj ﬁl zagelz e{t%?c):( t%%n% sglected from N, O, or
lewzmwrézm qtyﬁipﬂ@ﬁymampng atoms being C;

((1S,28,4R) -4-fluoro-cyclopentane-1,2-dicarboxylic acid

dribreliloratpyitittdh2ebeyamigderoceycivl group, which is

Z[%ﬁén(éﬁp 3&%@191':&@9 %&%&XQ&W Qn 0,}gr &(ﬁee substituents selected

2S,4R)-4-Fluoro opentane carboxylic aC|d
‘[E%“Eﬁ%‘ﬂi’ﬂbﬁ%ﬁﬁ“?gﬁ y&mxs, < alicyl, halo C.¢ alkyl, Ci.g ,
21251l G@Balhy@mm&phﬁdthl@ﬁyb KR wipnhicde)nfi68, mono-C,.s alkyl
substituted amino, di-C, 5 alkeyl substituted amino, armno Cy 1, mono-Cy ¢
- alkyl substituted amino-C,.¢ alkyl, di-C, ¢ alkyl substituted amino-C;. alkyl, nitro
and cyanc;

the term "heteroaryl” means a monocyclic or bicyclic radical of 5 to 12 ring atoms
having at least one aromatic ring containing one, two, or three ring hetercatoms
selected from N, O, and S, the remaining ring atoms being C, wherein

the attachment point of the heteroaryl radical will be on an

aromatic ring ;

mono-substituted amino and di-substituted amino are —NHR and
—~NRR’ respectively, in which R and R’ are independently selected from the group
consisting of hydroxy, Ci alkyl, hydroxy! C,alkyl, halo C,¢alkyl, Cs.» cycloalkyl,

Cas c:ycioa]kyl Cig aIkyI, Cig aﬂLOXY, Cis Elﬂ('}’l sulfonyl, Cis alky% SU]-ﬁn?l: Cis
alkyithio, mono- or di-C,.¢ alkyl substituted amino-sulfonyl, mono- or di-C; . alkyl
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23. A compound according to claim 1, wherein E is E-2. 24. A compound
according to claim 23, wherein D is aryl optionally substituted by one
halogen atom selected from chlorine and bromine or heteroaryl optionally
substituted by one halogen atom selected from chlorine and bromine. 5
25. . A compound according to claim 23, wherein D is phenyl, pyridyl,
thienyl, pyrimidinyl, pyndazinyl or indolyl68aid phenyl, pyridyl, thienyl,
pyrimidinyl, pyridazinyl or indolyl being optionally substituted by one

halogen atom selected from chlor ne an 26 A compound
ERRSHI e RS Ky RSP B R gﬂ% B"E ﬁwrdw 374

Az gaipetyndtaaobrding to claim 23, whereln Bis optlonally substituted
phenyl or optionally substituted heteroaryl. 28. A compound according to
claim 23cmheiein Beisghenyltripyirisylersaid phenyl or pyridyl being
optionally substituted by one or two halogen 15 atoms selected
i%dep@né’&ﬁ%bﬁ@mcm@;@wa@mﬁia&@@ﬁmm@rm@pfluminesmduiwmmine.

29.Ac mpound acc rd|n to claim 23, wherein B is stitu
obY SRS BRERE AR RE 36 goc%m 8“}1‘835@36%%15?0 CF‘ %r@%?

isﬁwmmmzmmmmwmfgmerem B is 2-
fluorophenyl. 32. A compound according to claim 23, wherein R is aryl,
he.teroarWMpdwtiaag@ydiyg @ne@arléowhteﬁn%ﬁsﬁidﬂakyl heteroaryl or

h DERYLE! oMPs@Nd
sg]}?%l hetero r I o r}y}JJy ctyl rtlr’jraaﬂjl onall %&WI s?lf’gs? ﬁ’
AR 2 SR TORYTB O R AR
nma@hﬁ@llfmmu:bktm@mémgw@f 6 alkyl or di- Ct.6 alkyl substituted
amino-Ci.6 alkyl. 169 33. A compound according to claim 23, wherein R
is7aryl,.Aeiesaand aicheteracyclinaneicashon atom of said aryl, heteroaryl

OLAGIGFREPIY chioropyridl.

8. A compound according to claim 4, wherein B is optionally

substituted phenyl or optionally substituted hetercaryl.

9. A compound according to claim 4, wherein B is phenyl or
pyridyl, said phenyl or pyridyl being optionally substituted by one or two halogen
atoms selected indep'endenﬁy‘from the group consisting of chlorine, fluorine and

bromine.

10. " A compound according to claim 4, wherein B is phenyl

substituted by one or two fluorine.

11. A compound according to claim 4, wherein B is

fluorophenyl.

12 A compound according to claim 4, wherein B is 2-
flucrophenyl.

13. A compound according to claim 4, wherein R® is aryl,

heteroaryl or heterocyclyl, one carbon atom of said aryl, heteroaryl or heterocyciyl
ring optionally being replaced with a carbonyl group, and said aryl, heteroaryl or
heterocyclyl ring optionally being substituted by hydroxy, C; alkyl, Cy. alkoxy, C;.
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ring being replaced with a carbonyl group at ortho position with respect to
B, and said aryl, heteroaryl-or heterocyclyl ring optionally being
substituted by hydroxy, 5 C1.6 allcyl, Ci.6 alkoxy, CI-6 alkyl sulfonyl,amino
C1.6 alkyl, mono-CE.6 alkyl substituted amino-Ct-6 alkyl or di-C14 alkyl
substituted amino-Ci-6 alkyl. 34. A compgund according to claim 23,
wherein R’ is 2-oxo- 2H-pyri.din-l-y | optionally substituted by C;.6 alkyl or
C,-, alkoxy. 35. A compound according to claim 23, wherein -B-R" is 2-,
JiGLa oAy 2ot Dirls pildlimanyezph elyl. s8B stitucanpinmnd acaasdivrgito
&Ial%(%l?m\%/ éﬁéﬂﬁ:oc@NEh%IW A compound according to claim 23,
erein R

IS hydrogen and R4 is mono- or di-substituted

gi;mg SADAIM B eRMARMNE RECRIFIRG;L,Glaim 23. wherein R3 s 15
drogen and R4 is di-Substituted amino-carbonyl, which is -C(O)-NRR, in

devirerrR o5 teeratRbilcans W@ﬁﬂmy@@%ﬂkwewommﬁaﬁ’dﬂ
AGEQsHAG S ﬁéﬂﬁh&iﬁa wdiesain Raup &y&m@mﬁdﬂﬁﬂ&e@mﬂﬁl B, and

i‘?:%tgry aﬁ\%ﬁﬁe}/&%&%d accorgMD g%%%%{jb whe elngg is
Fanaliemosdorim omsamian Get W’&%r@bﬁﬁm which

thbsﬂl&t&t@.ﬁ;&dgd@t@a&hﬁmm.aammg&mmm asimsilg qmiyiber, and

the carbonyl carbon atom is bonded to the nitrogen atom of the

| gtergcy&wcgﬁmc&@ﬂ;w’%&ammowﬂg@}m@ﬂg&e claim 23, which is

? enioro- %lh qﬁ}é\mg §' J-QucioRrenang-g.2-dicarhoxylic acid

{[2-fluoro-4-(2-oxo-2H-pyridin- I henyl
%I% 2R, SBYPSYRI RIS Eﬂrﬁ@fﬂy E?S%Poéa#é % -dicarboxylic acid
ﬂt{w-élfﬂbwﬂéhymmde}d}-phmyi

2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y1)-phenyl]-amide}, 170
(TS 2R 3:pasy aneraaiiv-cydlepropanan’R2 dicarbexyhc acid

Lli4shiorey pasnyamide] RSO ddd 40, alkoxy, hydroxy Ci.s alkyl
2H-pyridin-yl)-phenyl)-amide][,

'S,2R,3S)-3-methoxymethyi- cyclopropane 1,2- dlcarboxyllc acid
R [{4dctn esgethiacioyty aDide) 2 or
[2-fluoro-4-(2-oxo-2H-pyridin-I-yysrhenyl]-amide},
R’ and R® are bonded to each other to form optionally substituted heterocyclyl,
together with the carbon atom to which R’ and R? are attached.

18. A compound according to claim 4, wherein R' and R” are
independently from each other hydrogen, hydroxy, C; ¢ alkoxy, mydroxy C,.¢ alkyl
or
R’ and R* together form — _-R",in which R" and R™ are hydrogen, or

~ph

o

R’ and R? are bonded to each other to form * , together with the carbon atom to
which R’ and R? are attached.

19. A compound according to claim 4, wherein R' and R

together form ___ ", in which R" and R* are hydrogen.
- \R;iz

. | | - \
20.. A compound according to claim 4, wherein A is -CONH-
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(ISR,2RS)-1-cyano-cyclopropane-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)- amide]
2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl)-amide}, (ctr
2RS}lI-hydroxyme-yl-cycopropane-1,2-d carboxyimc acid |-[(4_chtoro-
phenyl}-amide) 2-{ [2-f|uoro-4-(2-oxo-2H-g)?yridin-l-yl)-phenyl] -amide},
(ISR,2RS)-1-cyano-cyc|opropane-1,2-d} rboxylic acid
2-[(5-chloro-pyridin-2- yl)-amide)
{[2-fluoro-4-(2-oxo=2H-pyridin-1-yl)-phenyl)-amidel,
égR,éﬁgyﬁlh% r%cff/éne%r%ﬁfgi/%lgb%gﬂ)%ﬁé-l,2-dicarboxy|ic acid
-[(4-chloro- phenyl)-amide) 1-{[2-fluorg-4-(2-oxo52H-pyridin-1
S ATt RRESBES o SO 1 drd AT B
8 Ridig-Pyartirtd 3yyxo-2H-pyndin-1 -yl)-phenyl}-amide},
amide)2-{[2-fluoro-4-(2-oxo-pyridin-l-y1)-phenyl]-amide}, or
(IR 2R, 3R)Bthylenexymiahytaoyel SpridpabexR: dindrbdidsiblacigphenyl )-
L HRshore- aidin-2 amide)ridin- 1 -y))-phenyl}-amidel,
2-{[2§U($rc[?-4-(2-oxo-2H-pyridir%fi/l)-pheynyﬁ-am)irc}e}. 42. A pharmaceutical
ition ISHA0, & ceordi ) Clal g___
e e o
‘dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fiuoro-4-(2-oxo-2H-pyridin-

1-y1)-phenyl] -amide},

(58,68)-Spire|2.4)heptane-5,6-dicarboxylic acid (4-chloro-phenyl)-amide {2-
fluoro-4-(2-oxo~2H-pyridin-1-yl}-phenyl}-amide,

(18,2548 )~4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-{{2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl] -amide},

(18,25,4R)-4-Hydroxy-cyclopentane-1,2-dicarbexylic acid 1-[(4-chloro-phenyl)-
amide} 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl} -amide},

- (185,25,45)-4-Hydroxy-cyclopentane-1,2-dicarboxylic acid 1-{{4-chloro-phenyl)-

amide) 2-{|2-fluoro-4-{2-ox0~-2H -pyridin-1-yl)-phenyl] -amide].
22. . A compound according to claim 4, which is

(18,25,48)-4-fluore-cyclopentane-1,2-dicarboxylic acid 1-[{4-chloro-phenyl)-
ammide] 2-{[2-fuoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl}-amide},

(18,258,4R}-4-flvoro-cyclopentane-1,2-dicarboxyhic acid 1-[(5-chloro-pyridin-2-y1)-
amide] 2-{{2-finoro-4-(2-oxo-2H-pyridin-1-yi}-phenyl] -amide],

{15,28,4R)-4-flnoro-cyclopentane-1,2-dicarboxylic acid 1-[{5-chloro-pyridin-2-yl)-
amide] 2-{{2-fuoro-4-{2-ox0-2H-pyrazin-1-yi)-phenyl}-amide],

{(15,25,4R }-4-fluoro-cyclopentane-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-
yi)-amide] 2-{[4-(3-oxo-morpholin-4-yl)-phenyl]-amide}), or

{18,28,4R)-4-Fluoro-cyclopentane- I,Z—dir;arboxylic acid 1-{(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(3-oxo-morpholin-4-yl}-phenyl}-amide].
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23. A compound according to claim 1, wherein E is E-2.

24, A compound according to claim 23, wherein D is aryl optionally
substituted by one halogen atom selected from chlorine and bromine or heteroaryl
optionally substituted by one halogen atom selected from chiorine and bromine.

25. . A compound according to claim 23, wherein D is phenvl,

pyridyl, thienyl, pyrimidinyl, pyridazinyl or indolyl, said phenyl, pyridyl, thienyl,
pyrimidinyl, pyridazinyi or indelyl being optionally substituted by one balogen
atom selected from chlorine and bromine.

26. A compound according to claim 23, wherein D is

chlorophenyl or chloropyridyl.

27. A compound according to claim 23, wherein B is optionally

substituted phenyl or optionally substituted heteroaryl.

28. . A compound according to claim 23, wherein B is pheny] or
pyridyl, said phenyl or pyridyl being optionally substituted by one or two halogen
atoms selected independently from the group consisting of chlorine, fluorine and

bromine.

25. A compound according to claim 23, wherein B is phenyl
substituted by one or two finorine.

38. A compound according o claim 23, wherein B is

| finorophenyl.

31, A compound according to claim 23, wherein B is 2-

fluorophenyl.

32. . A compound according to claitm 23, wherein R® is aryl,

heteroaryl or heterocyclyl, one carbon atom of said aryl, heteroaryl or heterocyclyl
ring optionally being replaced with 2 carbonyl group, and said aryl, heteroaryl or
heterocyclyl ring optionally being substituted by hydroxy, ;¢ alky, Cy. alkoxy, C,.
s alkyl sulfonylamino C,.¢ alkyl, mono-C, ¢ alkyl substituted amino-C,.¢ alkyl or di-
Cy. alkyl substituted amino-C, 4 alkyl.
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33. A compound according to claim 23, wherein R® is aryl,

heteroaryl or heterocyclyl, one carbon atom of said aryl, heteroaryl or heterocyclyl.
ring being replaced with a carbonyl group at ortho position with respect to B, and
said aryl, heteroaryl or heterocyclyl ring optionally being substituted by hydroxy,
Ci.¢ alkyl, Cy.s alkoxy, Cy.4 alkyl sulfonyl,amino Cy.¢ alkyl, mono-C, ¢ alkyl
substituted amino-C,.s alkyl or di-C_¢ alkyl substituted amino-C, 5 alkyl.

34. A compound according to claim 23, wherein R® is 2-0xo0-

2H-pyridin-1-yi cptionally substituted by C; ¢ alkyl or C, ¢ alkoxy.

35. A compound according to claim 23, wherein -B-R° is 2-,
fluore-4-(2-oxo-2H-pyridin-1-yl}-phenyl.

36. . A compound according to claim 23, wherein A 1s “CONH-,

37. A compound according to claim 23, wherein R’ is
hydrogen and R* is mono- or di-substituted amino-carbonyl.

38. A compound according to claim 23, wherein R® is
bydrogen and R* is di-substituted amino-carbonyl, which is ~C(O)-NRR’, in which
Ris C1.5 alkyl and R’ 1 h}’dl‘OXY CMS alkyi

3. A compound according to claim 23, wherein R'is
hydrogen and R* is optionally substituted heterocyclylcarbonyi or optionally

substituted heteroaryica;rbonyl.

40. A compound according to claim 23, wherein R’ is

hydrogen and R* is optionally substituted heterocyclylcarbonyl in whxch the
heterocyclyl group contains 2 nitrogen atom as a ring member, and the carbonyl
carbon atom is bonded to the nitrogen atom of the heterocyclyl group.

4. A compound according to claim ;?3, which is

(18,2R,35)-3-hydroxymethyl-cyclopropane- 1,2 -dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yi}-phenyl]-amide},

4 {15,2R,38)-3-pyrrolidin-1-ylmethyl-cyclopropane-1,2-dicarboxylic  acid  1-{(4~

chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin- 1-yl)-phenyl} -amide},
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(IS,ZR,BS)«3~cyanpmeth&l-cyciopropane—I;Z—dicarboxyiic acid 1-[(4-chloro-
phenyl)-amide] 2—{[2-ﬂuoro-4-€2-0xo—2H~§yﬁdin41¥y1)-phenyl}namitie:},

(15,2R,35)-3~methoxymethyl-cydopropane-1,2-dicarboxylic acid 1-[{4-chloro-
phenyl}»am@de] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl}-phenyl] -amide},

(15R,2RS)-1-cyano-cyciopropane-1,J-dicarboxylic acid 1-[{ 5-chloro-pyridin-2-y1)-
amide] 2-{[2-finvoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl}-amide],

(1SR,2RS)-1-hydroxymethyl-cyclopropane-1,2-dicarbexylic acid 1-[(4-chlore-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yi)-phenyl] -amide},

(1SR, 2RS}-1-&yano~cyclopro§a-ne—1,2-djcarboxy§ic acid 2-[(5-chloro-pyridin-2-
‘yl)-amide] 1-{[{2-fuoro-4-(2-ox0-2H-pyridin-1-yl)-phenyi]-amide},

{1SR,2R5}-1-hydroxymethyi-cyclopropane-1,2-dicarboxylic acd  2-[(4-chloro-
phenyl)-amide] 1-{{2-fluoro-4-(2-ox0-2H-pyridin-1-yl}-phenyl] -amide],
(1RS,2SR -cyclopropane-1.2-dicarboxyiic acid 1-[(5-chloro-pyridin-2-yl)-
amide]2-{{2-fluoro-4-(2-oxo-pyridin-1-v]}-phenyl]-amide}, or

{1S,2R,3R)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[{3-chioro-
pyridin-2-yl)-amide] 2-{|2-flvero-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide}.

42. A pharmaceutical composition comprising a compound according to claim I and a

pharmaceutically acceptable excipient.



