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Novel di carboxam de derivatives The invention is
concerned with novel dicarboxan de derivatives of the

wo oooondsasy ) DDNCGE-A-B-R H (D wherein A is -EOEP2003/011430

-NHCO-; B is optionally substituted phenyl, optionally
substituted heteroaryl or optionally substituted
heterocyclyl; Rc is optionally substituted aryl,
optionally substituted heteroaryl or optionally
substituted heterocyclyl, one or two carbon atons of
said aryl, heteroaryl or heterocyclyl ring optionally
bei ng replaced Mpvel dicarboxamide deg S Dis aryl
optionally substituted by one, tmo or three hal ogen
atons i ndependently selected fromchlorine, fluorine
and brom ne or heteroaryl optionally substituted by
0TRe invetidH is thiicenddalicdtgrsvehdiosb okaimlidp dadeniveyofaht firmith (1)
fromchlorine, fluorine and bromne; is E-I: or E-3:

; Rl and R2 are |nde endently from each ot her
hydr ogen, hal ogen PTd=§~arkyiB ~R3.7 cycloal kyl, C3.7
cycl oal kyl Q - al kyl, @m no, nono-substituted anino,
di substituted am (@, hydroxy, C - al koxy,
nono-substituted am no-GC. 6 al kyl, di-substituted
awhareirQ 6 al kyl, hydroxyl C alkyl or Rl and R2

t goethetofef B Qe

B is optionally substituted 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, heteroaryl or
heterocyclyl ring optionally being replaced with a carbonyl group;

D  isaryl optionally substituted by one, two or three halogen atoms
independently selected from chlorine, fluorine and bromine or heteroaryl
optionally substituted by one, two or three halogen atoms independently
selected from chlorine, fluorine and bromine;

R' R? R® R R’ R’
E isE-1: ,E-20 g X ge orE-3: _L_l_
EB qR:‘IO

R! and R? are independently from each other hydrogen, halogen, C,.¢ alkyl, Cs.;
cycloalkyl, Cs.; cycloalkyl C,.¢ alkyl, amino, mono-substituted amino, di-
substituted amino, hydroxy, C,. alkoxy, mono-substituted amino-C; ¢ alkyl,
di-substituted amino-C,.¢ alkyl, hydroxyl C,¢ alkyl or

R' and R? together form=0Oor __ _R" or

~N
R"

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, C, ¢ alkyl, carboxyl, C, .
alkoxycarbonyl, carbamoyl, mono- or di-substituted amino-carbonyl,
optionally substituted aryl carbonyl, optionally substituted

heterocyclylcarbonyl, optionally substituted heteroarylcarbonyl, optionally
YN/30.08.05.
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2 Rl and R2 are bonded to each other to form
optionally substituted heterocyclyl, together with the

w@ 200608152 om t o which Rl and R2 are attached; R3r/ERPzoF1430

are independently from each other hydrogen, G - alkyl,
carboxyl, G - al koxycarbonyl, ggr_barmyl , hono- or
di -substituted am no-carbonyl, Gptionally substituted

aryl car.banyl, , opt.i opal | ubstitute . .
ey o SRURRSY beyl BBHbPIR s BRER N, ontignaly substituted
het eherodycsl badrgkyl Gptlkeh ahloyC, ¥NIGD 05, lbd) €t illatky
aryl . optipnally substituted hete ryl., optionall
Ao L o I Kty e S Pl e ST
al ky bptlif(ryaiilly@ulﬁt'm&eab&% Cis Q’lgylﬁo;aiidmidy sulbistiftuted k@mhnoc?dyllrm@
Q-6 . no-, or di;substitute mno-Gi- 6 a ,
or i Pt Srshluid Bgrap b ptkyh ShBaaTy subsfucsd by
su ESU:IIS bikody Eﬁg ﬁkﬂm}qﬂglﬂ;ub@}i?t?@lﬁeter@pﬁyﬁ Glrlfauhlkyxy Ci.s alkyl,
subst i t.ut etero - , t1on y
S UbeePlithal supyieR hélerqrsint Gra oy Bop SRGE Dnal 1y
Skibgd dkﬁreﬁoﬁlgﬁd&b(é@d}y%thﬁﬁ toGodh Kxa_i;y;lr&béﬂ@l,af) her vgtlh téle
optionally substjtute terocyclyl - al koxy C1-
al ky[F3~ Pnﬁtoo“é%wbéiggﬁ é‘nfl)gnaréec?nt%&h%lach other to form
\%ﬁ- a7nthB£30dr@ aiddfepindehag ﬁbhe&ﬁmbt}har gb@m@a{%@_@ aByDYdnD, C,

| C a re.attached, an ar e
e BRI I BEREPnr, Gr a1 Gy carkppgh hydroxy]
ga 2«31 .|6 &likyﬁ Cak klwy;ﬁaﬂua@mytarla@aﬂﬁn@hoéceig)dﬁfmx ?de%@jbydituted

.6 al kynyl oxycarbonyl, hydroxy a ,
o AP B ROy P Sy s Steedtekgrpeicir carbony,
subsbbticti £l sabstitored hefeedayyl cadshplasraspbionily subgituedalyly
subst | ﬁ)ut d heterocyclyl carbonyl, optionally
substiP8tEd het eroaryl carbonyl or optionally
SR RE | P uind R Qg lin depeddilly from each other hydrogen, C,.¢ alkyl or

hydroxy;
R"' and R'? are independently from each other hydrogen, C,.¢ alkyl or C,.¢ alkenyl;

~and pharmaceutically acceptable salts thereof.

Preferably R® and R* are independently from each other hydrogen, C, alkyl,

" carboxyl, C,¢ alkoxycarbonyl, carbamoyl, mono- or di-substituted amino-
carbonyl, optionally substituted heterocyclylcarbonyl, bptionally substituted
heteroarylcarbonyl, aryl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, hydroxyl C, ¢ alkyl, C,.¢ alkoxy C,.¢ alkyl, amino C, ¢
alkyl, mono- or di-substituted amino-C, ¢ alkyl, optionally substituﬁed
heterocyclyl C, ¢ alkyl, optionally substituted heteroaryl C, ¢ alkyl or

R? and R* are bonded to each other to form Cs_; cycloalkyl, together with the

carbon atom to which R® and R* are attached and
R’ and R are independently from each other hydrogen or C,.¢ alkyl.

More preferably R®and R* are independently from each other hydrogen, C,.¢ alkyl,
carboxyl, C;.¢ alkoxycarbonyl, mono- or di-substituted amino-carbonyl,
optionally substituted heterocyclylcarbonyl, aryl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, hydroxyl C¢ alkyl, C,.¢ alkoxy
C\. alkyl, amino C, alkyl, mono- or di-substituted amino-C,_¢ alkyl,
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R7, R8, RO and R10 are independently from each other
hydrogen, C -6 al kyl or hydroxy; R11 and R12 are

wo pbepesisdent |y from each ot her hydrogen, Ci -6 BdREP2005/011430

C 6 al kenyl; and pharmaceutically acceptable salts
thereof . Preferabl y R3 and R4 ate independently from
each other hydrogen, G -6 alkyl; carboxyl, C -6

al kox t?o%r Egﬂkﬁisnnﬁ@c{ﬂ? E??%*clyls dgg{kyfro{)ggnﬁﬁkgﬁﬁgtltt egﬂeteroaryl |

am n car S
het eﬁocglkﬂplrcar bonyl optionally substituted

|’1§t er a:a e%lg:oanr eg:?% lﬁag:P%rtHer’t (? Ll na Koa?(glpié%/ett}}’le%l%vqth the
hylﬁbdw@)td)m@om&ldi Rdnd marearadchedcy G -6 alkyl, amno

G -6 al kyl, rmno- or di- substltuted amno-G -6 al kyl ,

optir{h%P 341? %verytg on Is ux%c%gn%aglglﬁ % é’s (_f]orqu (??aﬁnullfz}gture Qgthg r?gove
R@nqroﬁnﬂs rphteﬂm:cclguwd: prepttagionsg whfcbrcrm@m suz;y cbmlokydls as well

t her
aatgglg A 8 udl%ﬁzgrr}hg E)PC;H&ICP OH\IQ e}?]}tlﬁrma]cea}ﬂlcal feShrations.

are epen
ot her hydrogen or G 6 alkyl. I\/bre preferably R3 and
F%ﬂhemoelpomdépefrfdentlla)(l)faro Aetygchmpohads dnddnbipetrthe Ghagglation

O T e eoes SRR M AR hioPR S Blien Thery
rtétxefayc yrhﬂyt dwrfbomtion cfithtomby pni cambé yseétfbsthﬁttmwnt
T
@en@ustlhkg/rpbosim deep wsIn tih!rombbs't, ipetipeatalarieniel @iclus@e disease
SRS PR MR RNy Al
Rlmoeatdyendetismostadke licayttivel thtcoxnb@ﬂismd@e 1q ata:lylbﬁlnrallaklyh,,
tgfﬁ?%%ﬁ’géowa}l&] a}tgr?osa%f&%nTﬁléyq{yvg Boé@ﬁh&lﬁ/ R Bt Bltfent of
acute vessel closure associated with thrombolytic therapy and restenosis, e.g. after
transluminal coronary angioplasty (PTCA) or bypass grafting of the coronary or
peripheral arteries and in the maintenance of vascular access patency in long term
hemodialysis patients. F.Xa inhibitors of this invention may form part ofa
combination therapy with an anticoagulant with a different mode of action or with
a platelet aggregation inhibitor or with a thrombolytic agent. Furthermore, these
compounds have an effect on tumour cells and prevent metastases. They can

therefore also be used as antitumour agents.

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

The present invention provides the novel compounds of formula (I) which are
factor Xa inhibitors. The compounds of the present invention unexpectedly inhibit
coagulation factor Xa and also exhibit improved pharmacological properties

compared to other compounds already known in the art.
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Further, the invention is concerned with a process for
t he manuf acture of the above conpounds, pharnaceutica

w@e@passdasi ons whi ch contain such conmpounds as R&l/EPRS5/011430

the use of these conpounds for t he production of
phar maceuti cal preparations. % conmpounds of fornul a
(1) are active conmpounds and i nfi'bit the coagul ation

bﬁa% gaévdﬁ-gg? Sshteg #ﬁgkjﬂpﬁrgf&? yq%ghlf%ﬁe Po[rhgto Nstrate and

f gefirtthomeating Mdsdope aﬁdleezaﬂohwteuﬁeaiseﬂm@ dédafibé fReahveRkibn
aﬂglor prevention of thronbotic disorders, such as

Rgst others, arterial and venous thronbosis, deep
vein thronb05|s peri pheral arterial occlusive disease
(PIMJE) “tHalsgalyl @ “dilgl akapeftianes chloyng dictnile and iodine, with

t A L. I , |
Mitrtoses SR PateEhoft Fidviibosi <) “aue 1o atria

f| brillation, inflamuation and arteriosclerosis. They
hﬁh@tepﬁt“éhts ialikiy ” yalbenef in tco nbidduientwidadtirendroaps, aedhea

- pisdsbeieEt SR PPl il A b s iy Srbon
asghnp rraﬁttym( Bg@%heMXehpﬁﬁﬁﬁb)g{Lﬁgkgfhé?is rghg;gcgt?ﬂnﬁrpfopyl,
Vgg@apgp 2%%%335 %ﬁéﬁ&&ﬁ ﬁ f%ﬁglig?ﬁﬂﬂgﬁﬁﬁaalysis

patlents F.Xa inhibitors of this invention may form
pﬁhet teorh ‘€, ¢ alkbnyiztalcore drlf:ec:cappin\aﬁbxln wa'ath oalmrigcmqguﬂnazrrts a
ction telet
el T T B G Fb e Bk feePR b ana 2 o
F@tﬁhemmmna,mmhesegcbmpqnmﬂs have an effect on tunour
cells and prevent netastases. They can therefore al so

Doy a0 0 TS 0E B RIS O RL Bt L
céﬁ@nmhhdogﬁunwmspwbpenknﬂmvéﬂmmbhmnhhdgpupvomuskgof

b Y he inhibition of the formati on of
ﬁﬁg%% gg8§3$guﬁ%%n£?$eatnent of related di seases (WO
03/045912) .

The term “cyano Cy¢ alkyl” means C, ¢ alkyl substituted by one or more cyano

groups, preferably one cyano group.

The term “hydroxy C,.¢ 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, meansa
saturated monovalent cyclic hydrocarbon radical of three to seven ring carbons,

e.g., cyclopropyl, cyclobutyl, cyclohexyl.

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

The term “C,.¢ alkenyl”, 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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However, there is still a need for novel factor Xa
i nhi bitors which exhibit inproved pharnmacol ogi cal

weEeopestises, e.g. an inproved selectivity towaP@BEP2005/011430

coagul ation factor Xa. The present invention provides
the novel conpounds of formula (1) which are factor Xa
i nhi bitors. The conpounds of the present invention

;&)F(lg&%ﬁ Gf ta?}q néYOd\?r%ISQLar ﬁﬁg‘gﬁu lw%éhQP %t"f‘(%aﬁ @nﬂ{lé’d @;' 8ne to five

8gi Car “propef i es conp
,q>refbhb}y wenp dundSJbahmadyn&erp@mhentlm Stlhee(é frbrruhle gs&up

ot her WI S& t
PR et Wy 6P Ry S0 £ R 15 BB, & Sk
osfulfoh)d Qﬁd‘ alky]l sulﬁﬂ}’lnﬁl uslkylthlo, aﬂmsora@eotﬂie alkylg eminoe nr di-
ei.n en" or " | uor
O Siied PEpb S el IR a S acltferlip Malo- bR fggituted
amﬂmbr nmmearbemyl,gnpnef @rdietbstEhedrerino- -“t@ibongll &ylnocarbonyl
a¢ or in conb

th oth
it BPnErra gnb Wiearngica o h kg Bap R Cro
hﬂklylngrbmel Ca, slikaxycat oyl atd . alkokg hte&lrmry]sﬁltsuarlltdxw
eheg?n.gw yll & %%%? % 6 A g%}%ﬁ%'ghs aIs qu'élk xy, Ear% r%((glyfl Clﬁilkoxy and
adaklydxyl @1 J’ﬂtk(ﬁcypprefeﬂlﬂﬁ sklecTdidrdrerthe grﬁﬁp Goadidtingwif halogen,
| ' ' ti it th
SbRRBgRE: AT % A0t R BPLEL e 0 BRup et st
cOmguilndthitg amida, irqncpioergmidslylanUstﬁutted afhin@ dddh. Gatkgrkm:,bstituted
h . 25 ' . T I Cl
S5 ey 3101 SRy SR8 RATLPE-BufR S B
halbetiyetedandns-G, R diyk mitecthd/ cymabect ed from t he group
consi sting of chlorine, fluorine and brom ne. The term

A0, Cljl'etgrloléycll;l”, esor%om%llr;@{lonw&l thg érgups, ne2REndN-

nore cy
aromatic monocyclic radicals of three to eight ring atoms in which one or two ring

atoms are heteroatoms selected from N, O, or S(O), (where n is an integer from 0

to 2), the remaining ring atoms being C. One or two ring carbon atoms of
heterocyclyl group may be replaced with a carbonyl group. The term “optionally
“substituted heterocyclyl“ means a heterocyclyl group described above, which is
optionally substituted independently by one, two, or three substituents, preferably
one or two substituents selected from the group consisting of halogen, hydroxy, C,.
¢ alkyl, halo C, ¢ alkyl, C, alkoxy, C,.s alkyl sulfonyl, C,.¢ alkyl sulfinyl, C,.¢
alkylthio, amino, amino Cy.¢ alkyl, mono- or di-substituted amino-C, ¢ alkyl, nitro,
cyano, acyl, carbamoyl, mono- or di-substituted amino, amiriocarbonyl, mono- or
di-substituted amino-carbonyl, aminocarbonyl C,¢ alkoxy, moné— or di-
substituted amino-carbonyl-C, ¢ alkoxy, hydroxy- C,.s alkyl, carboxyl, C,_¢ alkoxy
carbonyl, aryl C, ¢ alkoxy, heteroaryl C,_¢ alkoxy, heterocyclyl C, ¢ alkoxy, C,.¢
alkoxycarbonyl C,_s alkoxy, carbamoyl C,_¢ alkoxy and carboxyl C,.¢ alkoxy,
preferably selected from the group consisting of halogen, hydroxy, C, alkyl, halo
Cy.6 alkyl, C.6 alkoxy, acyl, C,.¢ alkyl sulfonyl, C, ¢ alkyl sulfinyl, C,.¢ alkylthio,
amino, mono-C.¢ alkyl substituted amino, di-C, ¢ alkyl substituted amino, amino
Ci.¢ alkyl, mono-C,.¢ alkyl substituted amino-C, ¢ alkyl, di-C;_¢ alkyl substituted
amino-Cy.¢ alkyl, nitro, carbamoyl, mono- or di-substituted amino-carbonyl,

hydroxy- C,.¢ alkyl, carboxyl, C,.s alkoxy carbonyl and cyano, more preferably
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groups, preferably one cyano group. The term "hydroxy
.6 alkyl" nmeans G - al kyl substituted by one or nore

whywsosgsgr oups, preferably one or two hydr oxyPQI/PPR8s5/011430

The term"C -7 cycl oal kyl™, alone or in conbihation
w th other groups, nmeans a satugated nonoval ent cyclic
hydrocarbon radi cal of three to seven ring carbons,

sefcted %@ R, 98%4 corf¥EhPBHAaen i BREEY L aliofNRIBR My,
9@ Cslmlsqun@mk)ﬂ helf(gryblﬁ] 6R1kY0qlﬁIWh>€(51&l atkyRhid, sménd@Qmono-C,.
2%1%% :subs puetecig nx%o, QEESF 915&1%% tltutea afHio an%mg Cp {ﬂkglhg}orxllo -Cy.

Fon Wt , nmeans &
Q;I‘alltyﬂ sutshiadedhydiroec@r. bdhylr chs@déwékyrt outptitwed gmam) -6|_gilkylenitro
haV| ng two to six carbon atoms, such as e.g.
dr)f 2-propenyl. The term"aryl", alone or in
corrbl nati on with other groups, neans a phenyl or a

Epttey 'hgeoary]’, ploaé er abhlinatigrheity lothpr gupips, theartsar m
ABAASPRL ISR b o AT IERNS A0 AL 1 BF 88t
oneg ¢amtdining o,nep;wﬁ elrﬁxbfteyrmgi&ttroamhrseeleaadbﬁbnt Ne®t aand S, the

' I | ect i sti .
Iﬁ%ﬁ‘%gngryﬁﬁé a%égi’s%e?r% 6,%1F e unagrsgr ?ﬂ"%éﬁ%ﬂﬁéy i‘f’t?alc%%x_egt point of
athk bxtgroa@ylrédied] kil be oh o m;dn;lat@ ringa|Gayd orstwaring}darboﬁi atoms of
gle@é 1? ? o%lgg&ag%e r 61:861&&}1 et(%rg(yrlr?fl tgroulilo (':I‘Jlg r%eorm Oé)tllonally
Cﬁalbktantwllheteﬂlmml-‘ noganel hsﬂﬂhsityltgml@ddealcmh'ed above, Wthh is
ac?ﬁtnoc %néf({utes‘uﬂggpelna wfr?rl%lo ﬁrzé,l t od'(tl_ rseﬁ Bu Qi uetnl?onyl
mhmmo@bﬁltwmﬁsek,cteﬂyfdnmﬂw—grﬁlp admsyshng of halogen,

terXyb fq&'laﬂh?@éﬁ%ﬁ% e{n ?H(S?: C?él q&'l h? o’xy“sadi(yl éulﬁnyl

, 8(E1k6cn>klyy¢thrd3 @nmytho, @mmaﬂg@xl\kyl mmbann)dal-suﬁstitu&ldmyoﬁd alkyl,

%r(b)g y%{%%salcgpca b knq Br L& & f& Mstﬁuteg %E%go,fagncﬁ%cta onyl,

mono or di- substltuted amino- carbonyl ammocarbonyl C,.¢ alkoxy, mono- or di-

substituted amino-carbonyl-C,.¢ alkoxy, hydroxy- C, ¢ alkyl, carboxyl, C,.¢ alkoxy

carbonyl, aryl C,.¢ alkoxy, heteroaryl C,_¢ alkoxy, heterocyclyl C,.¢ alkoxy, C;.¢

alkoxycarbonyl C,.¢ alkoxy, carbamoyl C,_¢ alkoxy and carboxyl C,_s alkoxy,
preferably selected from the group consisting of halogen, hydroxy, C,.s alkyl, halo
Ci-6 alkyl, C,.¢ alkoxy, Ci.¢ alkyl sulfonyl, C;.¢ alkyl sulfinyl, C, ¢ alkylthio, amino,
mono-C,.¢ alkyl substituted amino, di-C, ¢ alkyl substituted amino, amino C, 4

alkyl, mono-C_¢ alkyl substifuted amino-Ci_ alkyl, di-C.¢ alkyl substituted amino-
C.¢ 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 optionally
substituted by one to five substituents, preferably one to three substituents
independently selected from the group consisting of halogen, hydroxy, C,. alkyl,
halo Cy.¢ alkyl, C,.6 alkoxy, Cy.¢ alkyl sulfonyl, C,_¢ 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,.¢ alkoxy, mono- or di-substituted
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hydroxy, G - alkyl, halo G 6 alkyl, G- alkoxy, C
al kyl sulfonyl, C-6 alkyl sulfinyl, C -6 al kylthio,

w@eiono4818Dno- Ci -6 al kyl substituted am no, di PC/ERd0RY11430

substituted am no, amno G- alkyl, nono-C -6 alkyl
substituted am no-CG . 6 al kyl, 2i-Ci -6 al kyl
substituted amno-Ci - 6 alkyl, nitro and cyano. The

term "heter clyl". .al.one ar i nati W th ot her
s TR E i AR o tpth S EPh R r bt o

t aryleC ghilkaoxy igetabaryb Cifallbiyg hetereydyl G walkoxpgC af dkeyedrBonyl
TR er PO £ ST “Bhar DB s A5ORh RO i Bppelecied
b@bmghegro@peo@ﬁstmgmfhnlmge@afybmacyammk;@fhahecsg ﬂkyictyg

i ohat 1 eHEG T Giealoh s Brlcy oo it dlag mond-C il

hﬁﬂ)@ﬂit@@elsdlfdn)ﬁho,gﬁf(ﬂl& zﬁxie,s@xﬁbsﬁadecamm aﬂ’qli)hcﬁ(bl 4 &kyl, mono-Cy.6
0 I.ona | on
téﬁ@éuea%itﬁ? e %?‘?élf @ri Qﬂﬁ ll)%’rt“‘)é%mg%gﬂﬁ%&%{‘%m

g6l fromthe group consi sting of hal ogen,
hydroxy, C- 6 alkyl, halo G- alkyl, Q- alkoxy, G-

kyl sul f onyl i - .al kyl,,sulfi.n .G - al.kylthio,
o apoRg b hfedcm i At ithitiedisgefif iy lpn or
adonitein&dion Witk biek grd’mip% rrﬁearﬁ-}NHR,andG—NRR’ eespbaielyl in which R
-, or.di-s bs am nocarbonyl, ,nmong: o
¢ oo SR HikeES BT e Bl AOEBE RS hyeioRg Lrs Bl
ah)}d@xyy C{Mlqd @ adltcﬁcyl&klalktyt eﬁtbamowajlcﬁammnmlo Cs alﬁyl Csy
al k r y
cortitiyl argion T B CheEPRATY 5 et sulip Ry rd el
f‘@ilﬁii)@,@lg altylthio, foalok 0x¥i-CC alkglskibstiyaad bﬁﬂryé s@lfonyl, mono- or
al kaxy,. carbanmo G -6 Xy and c Ci.-6 .
SOl BT ot Fohih e Greaty! SiEndsd sgino-
Offhld’] ah@gedr dhKZqug alkyl, subbtitGtedlaytho- (Tls’a|aIkmecﬁ10a|okyll C Chlkd
ul f
S e bt oillo L ARRC Fortkerabetapg Cie
salksitycirtbbegd, prafenably shectdd frdm ahdytbup ubssisting tof Hydidky) @, ¢ alkyl,
n}lfc{rlgxy Ci¢ alkyl, C; alkoxy Ci.s alkyl, carbamoyl C, ¢ alkyl, halo C,.¢ alkyl, Cs.;
cycloalkyl, Cs.; cycloalkyl C,_¢ alkyl, C;.¢ alkoxy, C,.¢ alkyl sulfonyl_, Ci.6 alkyl
sulfinyl, C;_¢ alkylthio, mono- or di-C,.¢ alkyl substituted amino-sulfonyl, mono- or
di-Ci.¢ alkyl substituted amino-sulfinyl, mono- or di-C,_¢ alkyl substituted amino-
thio, mono- or di-C,.¢ alkyl substituted amino-C,.¢ alkyl, mono- or di-C, s alkyl
substituted aminocafbonyl-Cl_G alkyl, acyl and C, . alkoxycarbonyl, preferably
selected from the group consisting of hydroxy, C,.¢ alkyl, hydroxy C, ¢ alkyl, halo
Ci.¢ alkyl, Cs.7 cycloalkyl, Cs.; cycloalkyl C;_¢ alkyl, C,_¢ alkoxy, C,.¢ alkyl sulfonyl,
Ci.¢ 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, acyl and C,.¢ alkoxycarbonyl.

The term “acyl”, alone or combination with other groups, means -C(=0) R, in
which RisH or C1.6 alkyl.

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

those specifically exemplified in Examples.
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C -6 alkyl, nono-GC -6 al kyl substituted amno-C -6
al kyl, di-C -6 alkyl substituted amno-C -6 al kyl,

W2ao6/04818Ar banoyl , nono- or di-substituted PCT/EP2005/011430

am no- car bonyl, hydroxy- C -6 al kyl, carboxyl, G-6.
al koxy carbonyl and cyano, nore, preferablysel ected
fromthe group consisting of ha% ogen, hydroxy, G -6

a(t(ff%(%%uqlas ng gé" a(Lt%/aln' fo ?%aﬁ'hgcgﬁ%%allgaﬁce?{aﬁ)@l acid addltlon

rsalno - Kaampﬁes af kych péxabsaqeuumlﬁ ageeptrble sdlts @e sal6s Qﬂcbydpounds of

Z}ugﬁﬁ I :( gi sﬁ)?dg@ﬂg Fim%tlbg mdilfé/r I'ac %CQ&%§¥£‘{) k1‘¥1ordc
airidy Gulf)llurﬁc aa:lxdgyhlphmduls acxdrmd phyaﬂmrlC'ﬁhd mewmln organic acids,

r n. Wit er. ;01 ou
081 b APRRSY SRR I R
ahﬁ[rsrdaaancragldatltrhmsi ﬁmencaacmtmnalelc audgtactant adidyj sngcinic ac1d

(9r sglhcaiﬂgé\a? h'glg h re%gl élllaﬁ a? et}tgzragaatlc%ns @F ﬁzggscrec%ers t%sr{%cﬁl’éalts.
L(miﬁp&hﬁis o ﬂagnmiha(tl) inhehiah & a]ﬂmﬁrgromls presofit ctahefurther form
vﬁ ﬁﬁéX &sﬂ \ggu%* ﬁ% grsalkd glgfra% % gk ine g%d amsonium
rsajpd ackds wgtMa- aKe,aiIrabrangt ﬂ‘rlg'(ab]nmamﬂﬁmldrﬂwhu 'Tdnpttemn ally
substituted, hete neans. a_ heter Rl Y

SRR A G AR i SR ARTrERIRS ST hRlon sats o

| ed@fteddbotd are piefdircdne, two, or three substituents,

pr ef erably one or two subst It uent s sel ected fromthe

A 558, s DR e D
g:imny}he,mléﬁw (ﬁeahrkyﬂohhooa gmnp m@pabémfrb@lr(gldlsmadegl by a

nono- bst d

C%}chge&pglée %d mlc“i é shayo ﬁuc}%@ncgl?org br&n? éd%o { ;8 ani no.

adtkamesdfolngloyy, ,armemdfong}oxm algldashartylixgde.ghaetexyar bonyl |

gﬁlﬁ%%g@ﬁgygy n}e(%'afxy%Pos%li?g&mrqﬁHor?grmle’lane%ﬁfong% aryloxy (e.g.,
ca¢-dindyebphddbxy)attethoxy cllibdinpéthylayglox@amimd. koxy,
het eroaryl Cl- al koxy, heterocyclyl Q - al koxy, G -

“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 a 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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al koxycar bonyl Q .6 al koxy, carbanmoyl C al koxy and
carboxyl Q - al koxy, preferably selected fromthe

w@emep4saensi sti ng of hal ogen, hydroxy, - al kylPChBEP05/011430

G -6 al kyl, Q alkoxy, Q- alkyl sulfonyl, G alkyl
sulfinyl, G- al kylthi o, am no, .nono-C - 6 al kyl
substituted amno, di-Q 6 al kyI9 substit ut ed am no
supstit m no- 6
a&%womafﬂs %@%{F& Samﬁ%?qﬁ%w SR ekwure or
Ndeljtiénce Mb&ﬁmg bf theip AmOer tdib aﬁbhb@hlehtlbédlelr atoms in space are
am no: gar bonyl car
PRSP mybort U T e P erher SRk deprms o space
sarbsérnieut"adrepiseﬂlyfs" S R0 thephBYydre gbomm@[phage@éﬂoyle
substit ut ed %dﬁne to five. tglgstltuents

referab
FORES affieEaed BafsreRma s hifepehakHe anﬁwepeasahyedmrror
tlhﬁlg@af(ﬁﬂbﬁclﬁi@lﬂiﬁf Sdeitérehedf " efaltiogns". MWitnaXdbm3 mlda{als)ih

halo G . k al ka al k ) n
meLrif e bor el Eaiben atim bonde (oer ARy
rgmaps Q@fpaftiof 8111Hmiolntelﬂ§ ﬁ@omlaof\ﬁknﬁata;lnkéflcan Bé I:Hrﬁacterlzed by
g acyl ,.carb nono- rﬂt g% no
ol SRYTEUT e s eaisi dentit 2ot Acioe esgbﬁﬂﬁ and

aansapﬁa&lbg) Aks @Caﬁnﬁldg@Pd}/andm}@l@g, &by the manner in which the
al koxy dr oxy- Cl-

stitut bon
Fﬁeegﬁaﬁaﬁm plars of BRI 1@&&58&7?1@%?%8 %{tromt%e&
hﬁ@bﬁb@(ﬁrﬁ(l asQ+§ika)}¥son|i'@§ Bl PELYiOLLY). }C&hlﬁal abikP¥iind @n e@lst
car,bo 41%5 Ci -.6 al kox car bagg[y al koxy and
B PRSIA! el ar B A Sy s Bt (B T GhgPpRgAIng equal
g;sr@pprtm@@fﬁieleﬂ@ntﬂfmérahsqgﬂma hyebnei ynixtade'. al kyl , hal o
G -6 al kyl, 6 al koxy, G -6 al kyI sul fonyl , Q 6

at%%wﬁéﬂ%@%@waula TG | 0BT e b ¥ et
ai’éh&ﬁi ofithe adjkaeht chDaths@eHJngwg t& Hbﬁdld)lidﬂﬂtﬁﬂ oal'ﬂycﬂ@prﬁpane

. substituted

0 ol Ty o her e e P U UBe Pt oAttt

" @imSausts i drdb @ uitrdis complonés &@fa pure cis compounds. Moreover,
each of trans and cis compounds can éxist as an enantiomeric mixture or as
optically pure compounds The compounds of this invention wherein E is E-3 can
possess one or more asymmetric centers. Unless indicated otherwise, the
description or naming of a particular compound in the specification and claims is
intended to include both individual enantiomers and mixtures, racemic or
(;therwise, thereof. The methods for the determination of stereochemistry 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.

1) A preferred compound of the invention is a compound of Formula (T)

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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conbi nation with other groups, nmean -NHR and - NRR
respectively, in which Rand R are independently

wazloeotsask from t he group consi sting of hydr oxyPCIZEP2005/011430

al kyl, hydroxy Cl-6 al kyl, Cl-6 al koxy G 6 alkyl,
carbanmoyl G 6 alkyl, halo G - 1aol kyl, C3_7 cycl oal kyl,
C3-7 cycloal kyl G- alkyl, G -6 al koxy Q 6 al kyI

Shcsegtam 95 5t ity S ongning AP Risad Balgpen som s

dih&ined Aaykatbup lftbSD lstp:tféﬂabbfplﬁayls Heltéroytyl glfdmpcfor 0 ﬁs

k e nono- di
R PrLOmop e Bt e CLF i 17 g HoM favipe Sejedt one
adrisitlatis HRg todtuingtl eie d‘rctwarrb%fhéker@tom@ sélbdtyd froﬁxCN land S, such
haI 0 6 al Eﬁyl car,bon and. G -6 al ko ycar bg{
Sl ALY B R o PG QU By e i dazolyl,

h&dﬁﬁﬂﬂ, thdnyl, %tholﬂ,}ddﬂ@?&/ iseimdoB, Kﬂcﬂohzﬁly'l ui'di&@ﬁfy qedrolyl,
al kyl., car bano Io Cl%gei@%
css% Wiaglily morgatefer XPB% Fneey BYRIHRY Jél@m;xg}dolvl

&@ﬂy@%nyﬂl&rfwﬂaﬂ a - aI kyl sulfinyl, G -
Eyl t hi o, nono- -G . al kyl subst i t ut ed

no-.su [ -6 alk titut
aﬁhﬁBEghﬁﬂ b fur@ﬁaﬂorspr srakly <BonTRA s Skra
adlpé‘@dlll?hl@chlmli}hen}(b br fichldro-pyridinklyl. sabislbtdpliefpl is especially
F‘? é} aIkI ~mono- or di-C -6 alkyl substituted
o bonyl -6 al'kyl, acyl and G -
al koxycar bonyl preferably selected fromthe group
Chsh Etis Bg, Bfis pnyeﬁarﬂ)ly opt@naﬁtf kwsnt&tydjpbeml &t ofticalaky | |

| oal kyl. O
aﬁuib%ltqeéﬁie r%%/r%{) }%ter@ar% g Jk M é EISI Rrsfﬁmb%y %n%glog%/cbwadlcal of
Sfliﬂbefdr Rl rmg((jatel&s bWy lbifild: Or, twDixgz nitdogeh at_@msﬁsualh léy%)yridyl,

am.ng-sul 1.o - .
Stifeer bt i AR A S iAo m eofl. rrof oty
spmsiyl tRiisetbra rpréferabiyl ph,enﬁ(by |pyﬂﬁ)ﬂ é9pedialBl }kﬁxylc apﬂinmw

"ac ne or a
oG TR or ey bR AR e P g grou
consisting of chlorlne, fluorine and bromine. Further more preferred group for B is
a phenyl substituted by one or two fluorine, especially one fluorine. 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, C,.s alkyl, C,.s alkoxy, C,.s alkyl sulfonyl, amino C,.¢ alkyl, mono-C, ¢
alkyl substituted amino-C, ¢ alkyl or di-C, ¢ 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, Ci.s alkoxy, C,.s alkyl sulfonyl,amino C,_¢
alkyl, mono-C,.s alkyl substituted amino-C, ¢ 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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Preferred radicals for the chem cal groups whose
definitions are given above are those specifically

wexewpdsifa ed i n Exanpl es. Conpounds of fornul a ¥d/ERANS5/011430

form pharmaceutically acceptable acid addition salts.
Exanpl es of such pharnaceutica“hy acceptable salts are
salts of compounds of formula (") with physiologically

conpati bl e ni neral i ds., such, as hydr.ochl ori cid,
SOBRL e St T s R o er et S s el of
ini da zoTigianl, ?niﬁl@.i(ﬂ'ﬁlyl, Wgholaﬁnﬂppﬁmgwn Fipeﬂaﬂ, Bipefhzinyl,
p-t ol uenesu ic.,acld, acet] ci,d, lactic aci

P oRhaErGaebnn e Ghrine LA Rt qultanyTor 4.5-
Tml!lﬁl'rﬁ—tlihiﬁiz(?yl, triié piefegatdp 'trg)_rpls?lf;ﬁ/l, Piperidgi (gl sQftas@l. | iHef
aci d. e te ¢ phar uti.ga accept.abl.e sa "
rPéf“g%J sww{ef%slgat%@%gws KuLYhebtas F%PStlrl)teqﬁ By Cus ally!
W R atkodSsb @iy R-dx®-JH §58dIn-¢g0 further formsalts

wi th bases. Exanples of such salts are al kaline,

ARe<ty Rapead Tk T ROR WA L PHED O y-phem).

"“pharnmaceutically acceptable salts" also refers to
SWhén Bad B4, préirgblpBbirtd Riurs il deperatente fomi deH oo \hedmigen,

Bt Sortkot” HebdolGreliohiER RN BERCQPgani ¢
chem st ¥or R affd R 80 b3h Q4D Beadh SIHOLR BARIPLBnAly RBithHted

dist¥haged by a nucl eophil e and includes halo (such as
chloro, brono, and iodo), al kanesulfonyl oxy,

dieenesidlyt, aopetioor withahk yirbes by toxlich &' gnd RAcetaesybed. More

ARl e pee R SR per rdgogen hydroxy, Cu

2118 Bdk S BROENDY by Rr@;drl@%%ether form R" in which R" and

N, O di net hyl hydr oxyl am no. nantloneFFéé]hy pure"
nmeans that the enantioneric excess exceeds 95%
"Optional" or "optionally" neans that the suqifquently
q@%{e'hl}gﬁo&%%{ﬁégﬁzlt%ﬁd R 5&%‘&1@&‘%‘9&@?}#}@% Regd wot

together
sg

occur, e deSlCl'I ptzl on 1 ncludes 1 nstance
with the carbon atom to which R' and R? are attached. Especially R' and R?
together form ___R",in which R and R'? are hydrogen.
TN L2
R

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

When E is E-1, the compounds wherein -B-R° is 2-fluoro-4-(2-oxo-2H-pyridin-1-
yl)-phenyl, D is 4-chlorophenyl and A is preferably ~-CONH- are especially

preferred.
Particularly preferred compounds in this group are:

(1S,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,2S)-4-Methylene-cyclopentane-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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where the event or circunstance occurs and i nstances
in which it does not. For exanple, "aryl group

wWo@piob/ossasl y substituted with an al kyl group” nBEREP20bE011430

the al kyl may but need not be present, and the
description includes situationsgﬁhere the aryl group
is substituted with an al kyl p and situations

0 B LU L3

aﬂlcepb@kﬂicaﬁid 1-p@t chl@oustehyl)- anndﬂrzeqarﬂmoaa (2-0x0-2H-pyridin-
conposition that is generally safe,

E |cah
H ﬁﬂH ﬂélther bi ol ogi cal |y nor ot herw se
undesirabl e, and includes excipient that is acceptable

f teri use as | | as. human ar nace ica

85 ST sB R B edite- 2o 4'arhe Bl et 4-Bltey pent) agde e
| fludroes-spegd-RHE piridin- 1ay1dt phk @il [Bmides| udes both one and
nore than one such excipi ent. Conpounds that have the

sanme mol ecul ar Fornmul a but differ in the nature or

s ﬁ@%[@@-@lﬂubﬁm@lcn@e@{anéhﬂ dlcﬁlb@f@ilc%hdt lh@(4ad}ﬂ(ﬁP9;ﬁ{'éﬁW)
soners

of t in.s are ter '

tﬂBl {ghu?%’?ﬁ% g @ghﬁﬁﬁ@ﬂt gﬁf%ﬁ%ﬁfaﬁﬁ in space

are terned "stereoi soners". Stereoisoners that are not
rr of one another are ter.ned

NQS t4&>~e46%§ag°XYéﬁ OpgiaRe-{Rztc li"é‘YLE)ﬁC‘édpLéﬁchJé’é%&BF@’l)'

narhider 21{(ROesrood-(Barh-201-pendial Byl) §herd]-aghdé! i omer s”

When a conpound has an asynmmetric center, for exanple
if a carbon atomis bonded to four dlfferent groups, a

(ﬁISQSQﬂS)-QnH?%ﬂoQﬁEy’&opeﬁtmsﬁl Hic@rbof&?hce&%tmll @Tﬂgloﬁfﬁhé}ﬁyl)
cha e 0 |gur ion of its
Hﬁ@% %0k gﬁeﬂ?ﬁpﬂé%er% ﬂgcyhsgw AEudel and

S—sequenC|ng rules of Cahn, Ingold and Prelog, or by

t Deherpainizlatlp péferedd édigpomideuties grotiphs the plane of
pol ari zed |ight '‘and designated as dextrorotatory or

| evorotatory (i.e., as (+) or (-)-isomers

r @§8es) deluoro-cicloprintal e- L2 nfpaddnckybaacié x i [§4-chloro-phenyl)-

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

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

(1S,25,4R)-4-fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-{[2-fluoro-4-(2-oxo-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-oxo-morpholin-4-yl)-phenyl]-amide}),

(18,25,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1- [(5—chloro-py‘ridiri-2-
yl)-amide] 2-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-amide}.

ii)  Another preferred compound of the invention is a 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 chlorine and bromine or heteroaryl optionally substituted by one

halogen atom selected from chlorine and bromine. More preferred halogen atom is’
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as either individual enantioner or as a mxture
thereof. A mxture containing equal proporti ons of the

wenmnigsers is called a "racem c m xture". ThBCT/EP2005/011430

conmpounds of fornula (1) wherein Eis E-I or E-2 have
at least two asynmetric center t he adj acent carbon
atons belonging to a cycl opentafre or cycl opropane

ri,n Thus, the n therefore i.St as )

Cns diiSLerbus o B A B ke i e e Rermmm e s o

apre&rm)v ﬁlotnba)nthc oobijppdliedsdiad] oas Pl Erifig Stmrmomrgtis least one
eover., each.of trans and cis co E&gn eI)\(il sé

?foaw&ﬁﬂnsr?@?ﬁat{“ﬂ% QRUPEWE BB PR e sw@eﬁ om NandS$, Such

c@rﬁa/@MME Spyritiye pﬁ/@lﬁfﬂﬂhﬁdpyrﬁfudﬁﬂvl Spymyre,;ntpye{zollsﬁn?frﬁddaolﬁl

is C e e ri.c.cente

Ustraedlyls b osod Ofﬂﬂrwgglg Sorso Biﬁ?lﬁe%ﬁnéarzokirﬁuﬁgﬂﬂ

olfso@lﬂayli; it prefaabip pyndyl] thidnke pﬁmcdlﬁylpp\,tricmm@m indolyl,
m.:1 rPi‘F qtendﬁg to i nclude both individual

e‘?fBFﬁ alyrRbeaylon Y ures, racemc or otherw se,

thereof. The nethods for the determ nation of

SWee GAk1BD, £X i6 Yuralied nidre psefpablaichlofopensl @ @hirs
§ is %BF%‘HIY

in.th see. dis on i.n
oBegly D a B o Scotlsre SoRginr 2 31 1 eMRFa s
Jpdeferddl] ey and Sons, New York, 1992). Wile the
broadest definition of this invention is described

.. i d .mul I :
o055 L R ST, SR AT S
as@@ﬂﬁmmdlrhi'tﬂf)alﬁb rfmztkﬁ)a(yll groﬂpefbﬁB s IEefeSabEf z: mtoW)e)ftliEraidScal of

refe | ON. SUpDSTI

=1, Dis pL ed b
ovs P Grehidat ot bR uhe Boah REPSrBeS R or
hetretaciayly byomidioyigpryzisy bsiradoly ad11WOD/MQi?&IOQ@,€H§paIaﬁm
sel e d bro ferred
BB B RR bR Sy ROy g bRl Sprcany
psubkenueddl by qieenyvo hblepar aamy Iselgdtwmdﬁpendaqﬂysfrom the group
consisting of chlorine, fluorine and bromine. Further more preferred group for B is
a phenyl substituted by one or two fluorine, especially one fluorine. 2-fluorophenyl

1s especially preferred.

When E is E-2, 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, C.¢ alkyl, C,.¢ alkoxy, C,.¢ alkyl sulfonyl, amino C, alkyl, mono-C, ¢
alkyl substituted amino-C,.s alkyl, di-C,_¢ alkyl substituted amino-C,.¢ alkyl,
aminocarbonyl C,_¢ alkoxy, mono- or di-substituted amino-carbonyl-C, ¢ alkoxy, -
hydroxy- C,.¢ alkyl, carboxyl, C,_¢ alkoxy carbonyl, aryl C, ¢ alkoxy, heteroaryl C; 4
alkoxy, heterocyclyl C,.¢ alkoxy, C,.¢ alkoxycarbonyl C, ¢ alkoxy, carbamoyl C; ¢
alkoxy or carboxyl C.s alkoxy, preferably said aryl, heteroaryl or heterocyclyl ring
voptionally being substituted by hydroxy, C,.¢ alkyl, C,.¢ alkoxy, C,_¢ alkyl sulfonyl,
amino C,s alkyl, mono-C,_¢ alkyl substituted amino-C, ¢ alkyl, di-C, ¢ alkyl
substituted amino-Cy_ 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, ¢ alkoxy, C,-
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preferably nonocyclic or bicyclic radical of 5 to 12
ring atons having at | east one aromatic ring

WwW@onbaigisng one or two ring heteroatons sel ectBdr/EPns/N1430

and S, such as pyrrolyl, pyridyl, pyridazinyl,
pyri mdinyl, pyrazinyl, pyrazolyl, imdazolyl,
tetrazolyl, thienyl, isothiazdl 1>, indolyl,

M T L

W armyr_ﬂi;uhstitutm/arrhdm(?nyﬂkﬂr Arylgedud for BSpecefatadbyy pieafly|

PR P P OR G REIOU ER GOy P GG TR peti snBgtoms

4ra® g @@ ol ey king hitbogehlagdins, pdhi Mipgridyly pyridazinyl, pyrlmldmyl

4- chl. or ophen i'S,es cral referre

rF R P B B o ARE pr ity By FodazoL

qr;/rrzrzﬁxr\,a,l éspfecsatub@ynﬂydt eftrdretirlyd groyb. fomliepfh]?ér?lbly@&ﬁdﬁdmyl
al o i,ve or

f cli
g el Ry P PP Pegen it e drfch
qﬁpmimﬁyinoqﬂwmsilapymm tefodhi drbgyﬂayﬁ 4 pstnmidrasdxazolyl

R &%r?bﬂyr%?p FyiBoRor el BbegHior °

R;hﬁﬁh)‘lly], E}m@ﬂﬂeﬂpﬁfdr%édsg#bﬁp fdrllnce@lz -byo- QI;]Iep}Q[dlﬁVlDyth@h@ﬁﬂHr
ecC | e nt t e (0] sting
ot SRR S IDPT e SIRGLEBRIHS, 2P CHAP T .

preferred group for B is a phenyl substltuted by one
QEspéodllyf preferried €B - Re s uatd-y-(Dioeo f2AHIpyridia- 1-yl)-phenyl.
2- fluorophenyl is especially preferred. When Eis E-I,

ferably.a roaryl or heterocyclyl, one
RgPS%E 3h¢6§lég:ﬂxérgpﬁhﬁeteroaryl or heterocyclyl
ring optronally berng reFIaced wi th a carbonyl group,
aWhers BiicE-ar yieferstdy BF and R arrindeptedantly dloph eachrogher hydrogen,

by hyd , - alkyl, -
oxy§&ﬁ§%ghl P%ﬁ%ﬁ%b @EganynoyC{OQkal anoxo-cfn6

When E is E-2, the compounds wherein R*is mono- or di-substituted amino-
carbonyl are also preferred. The compounds wherein R* is di-substituted amino-

carbonyl are more preferred. Preferred di-substituted amino-carbonyl for R*is —

C(0O)-NRR’ wherein R is C,.s alkyl, especially methyl, and R’ is hydroxy C, 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 heteroarylcarbonyl are also
preferred. The compounds wherein R* is op'tionally 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 heterocyclylcarbonyl is, for
example, morpholinyl, pyrrolidinyl, 3-hydroxypyrrolidinyl, piperidinyl, 3-
hydroxypiperidinyl, 4-methylpiperazinyl, azetidinyl. When R* is optionally
substituted heterocyclylcarbonyl or optionally substituted heteroarylcarbonyl, R® is
preferably hydrogen.
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al kyl substituted am no-C - alkyl or di-Q 6 alkyl
substituted amno-GC -g alkyl, nore preferably Rc is

wa@eopb/p4shsx er oaryl or heterocyclyl, one carbon BCORP2005/011430

said aryl, heteroaryl or heterocyclyl ring being
repl aced with a carbonyl group %t ortho position with .
respect to B, and said aryl, eroaryl or

eracygcl n aII J . bstl ut ed,hy
B £ teicpliibotBis iR Bd? RGPS SR i1
Ql} pAtiy, D isnpeide@pheray] I@yls cﬁldi’éiplyhdireﬂ-yammﬂ-lﬂ(:@Nﬂ laye
%I 8 al kyl substituted amno-CG -6 alkyl. Aryl
g‘?r Ffor Rc is preferably phenyl. Heteroaryl group
for Rc is preferably a nonocyclic radical of five or

SWhen iEﬁgE&J; d'nEB:ohqmiunds wherer A tswa ONHGg, -B-RT 0 geﬂuoabomsz, oxo-

AR D LR R UG e

Phyyidir 6kyeln, anﬂrﬁ4dﬁﬁ0h@'4 or diysubstitaned ,arrﬁﬁ@-e@ﬂbahvlyﬁp‘ﬂicbrﬁﬂd& substituted

bR etbatl Sl Ralhgostr P GG hP e B are peliaty
mytefezieti B Byhorepyéfazmblyl divshibstpitee airdyo- caﬂbbnﬁroaszﬁyhauy

}?u%?tﬂﬁ#bﬁ%kelrg%&&gwo:nyg 3{%%%? Elg étlg}{ced amino-carbonyl for R* is

did:ry)jLNRth ;WaZI@iryR is OOy Bkybrespeiatib Inyetnjﬂmiaioﬂt li§ydroxy C,.¢ alkyl,

SRS daiap eIt X Pty yelifte by cscpony

aﬂokRF is@he Q)ntﬁm&hhgwxiﬁogeﬁ p@ei & 4 ¥ng member, and the carbonyl carbon

ZPRopgdpa teali gy %h%etéo%ﬂ%%@fﬁ? s

Enbrp}mlhlﬁglep)&bcbliduﬁi,aB&y&?ox&pﬁrcblmiﬁ)ﬂB;Elﬁﬁfﬁ%ih}’l, Br % m ea|cE |
t her rqgen, r ox , hydroxy Cl- al kyl.
3?)' ’gﬁé’eﬁ%g})’géé?%‘g}'%f%ﬁf?ﬁ@’é a&Ftlc?’x‘“g'/l or Rland R2 are

bonded to each other to formoptionally substituted
hefhen BdyE42y the coagpeiihés ofwhé follokéncarandamatio fortroarelpirefbrred,
Rl and R2 are attached. Myre preferably Rland R2 are

i ndependently from eac£ of her hydrogen, hydroxy, Cl.6
al koxy, hydroxy Q - dR yf* or Rland R2 together formR'
, inwhich R1L 1 ‘

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

A is preferably —- CONH-,

-B-R€ is preferably 2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl,
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R12 are hydrogen, or Rland R2 are bonded to each ot her
to form, together with the carbon atomto which Rl

ware/RB15x e attached. Especially Rland R t ogeter/EP20031011430

, 1n which Ru and R12 are hydrogen Wen Eis EI, A
Is preferably -CONH-. Wien E is E-1, the conmpounds
wherein -B-Rc is 2-fluoro-4- (Z-lgxo 2H pyridin-1lyl)

el keplendee Ry S Aelore B fupn BT R I Biteray

iyef &fen add RO pmefeedly mohbi 6r drsabitated:amino-carbonyl, optionally

pu?ﬁgu%ﬂ%];e&ocgy llér%% C¥§ cg)gx]onz?lpy sulbktztuged ae{e?‘gzg(r\ﬁcargbog}gll d

2-{[ 2-fl uoro-4- (2-oxo-2H pyridi n-1-yl)-phenyl] '

-Pafiiclédrly preferred compounds in this group are:

(I R 2S) - 4- Met hyl ene-cycl opent ane- |, 2-di carboxylic acid
-[ (4-chl or o- phenyl ) - am de]

Z1Rp.2SR)-apalaprdp{iR- b -oli”rbquyli¢ aiid 14 (%flcl)lomwghgdy])—amide] 2-{[2-

. m&&@@%é@oé,xgﬁ ﬁdm ‘i’rylﬂjﬁe@ %H;lcl opent ane- | , 2-

di | d (4-chl de
illﬁ? résﬁxémll&rggw b%élcgpﬁwﬁé é’quﬁ ﬂf[(%l;logﬁne in-2-yl)-amide]

AR dBoro(458-65)-28ppyr i 14)]lﬁp]$érfy[]ear5id6}' di car boxylic

acid (4-chloro-phenyl)-amde [2

I 2- I h -
s AR AR IS L o g
|y-II ém;dyh |lo{|{bﬂpheh§v-|(; -ongﬁfﬁe}lrldln 1- yl) phenyl]-amide},
2-{[2-1uoro-4-(2-o0x0-2H pyridin-1-yl)-phenyl] -am de},

((|1§R %@%R)s) B=( tﬂydﬂ&éyp}ﬁxflkaesﬁbﬂm@ 14- & - BHOREMih G -y1)-
(4-chl or.o- 61
zﬁﬂﬂl plegy alalpasl #Y¢ Qpr&seanembﬁw ichcHt sthyliestenhenyl |

-am de}
((I1552$,1)4-$)méthﬂyd/rcb>pyepay164 1% émhﬂneyllq a2 tddi -C@F oyl pyeidin-2-

id | | oro
Pl GNP aheneamid): am oy
(1SR,2RS,3SR)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide},

(1SR,2SR,3RS)-2-(4-Chloro-phenylcarbamoyl)-3-[4-(2-ox0-2H-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropanecarboxylic acid,

(1SR,2RS,3SR)-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)-phenyl]-

amide},

(1SR,2RS,3SR)-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-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-

amide},

(1RS,2SR,3SR)-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

O her particularly preferred conmpounds in this group
are: (IS, 2S,4S)-4-fluoro-cycl opentane-1, 2-di carboxylic

w@zioa/0481§7 4- chl or o- phenyl ) - am de] PCT/EP2005/011430

2-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl]

-amde}, (IS

2S, 4R) - 4- f | uor o- cycl opent ane- | ,'ézéli carboxylic acid

| -[ (5-chl oro-pyridin-2-yl)- am de]

24 ]{1{3223‘11,35&) doyrlqpropate- RE3 prirdrtbxic-ayid) - Hethydrh-phenyl)-amide]
: ?ETT%%?%@%;% PR PE o ehean-sgide) 2 G hudrony-<ihyy

| metyl @ptiélo- pyri di n-2-yl ) - ani de]

2-{[2-fl uoro-4-(2-o0xo-2H pyrazin-I|-yl)-phenyl]

- &IBRYERS, 3SR )-2-(4-Chloro-phenylcarbamoyl)-3-[2-flugro-4- 2-0xq-2H-pyridin-
(il ﬁ ZhS 4@-4-“ or o- c c%/o e tanie-l % |far oxylic

- Py Sty P Sy R el Sler

2-{[ 4- (3-oxo-norpholin-4-yl)-phenyl] -amnm de}),
(([SRZERYIIR) L-@-Cblove pheh gpebimog) 3; (2- tlicrard @<yt d-e Hagjirdlin-
| A5 ’ i 2- Y. .
2}{’1)25’%32@%’%?5’}6?%fﬂé&’@c‘?ﬁ‘#h#&?@rﬁﬁ% 399- phenyl ] - ani de} .

i) Another Er eferred conpound of the invention is a
c%ﬁ-%ﬂ- blorpiphepylyarhprape) 3 - R-fluorp=4 (2-ppeAHepyridin- 1-

Eyl3-phehjlcarbdBb Rl -afioprapitecaBbipralidetgpsts t ut ed by
one hal ogen atom sel ected from chlorine and bronine or

het ' L tit hal tor
e B B leR i RE BHb eMorDr B Pt arr B 1
hel) phenylatroamod Lhyadoirnpanedarpbxydicauid, for D i s

preferably phenyl. Heteroaryl group for Dis

Pl IQQCS?[SQQSR)@m&%ﬂ}kliﬁe-@[cam(ﬁﬁﬁu loha?&ﬁaﬁg—l 1.,£Bic§rbt()9ylflc2acid 1-
rt)(ng tons having at | east one aro tlc_rl,ng

cdft %P]I;Zleﬁﬂé'a@f‘d‘t]\ﬁo{[?Tﬂﬁ’@f?rét(@r@@r%ﬁé’}’g’élllre tyddpitengthr N
amdide}, such as pyrrolyl, pyridyl, pyridazinyl,

pyri mdinyl, pyrazinyl, pyrazolyl, imdazolyl,

t | st hienyl . isothiazo] vl , indol yl, o

| B REy bSO N Blgbyman i icpoostic acid 116
i ehdonor-phoinyl);anmde Je2-pi2eflerrat-(2-pyo-2Hypyridihileylyphenyl]-amide},
pyri mdinyl, pyridazinyl or indolyl, especially phenyl

Of 1 RBYISRABR)-3-(3-Hydroxy-pyrrolidine- 1-carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1- [(4-chloro—phen‘yl) -amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-
1-yl)-phenyl]-amide},

(1SR,28R,3RS)-Cyclopropane-1,2,3-tricarboxylic acid 1-amide 2-[(4-chloro-
phenyl)-amide] 3-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide},

(1RS,28R,3SR)-Cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
3-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} 2-[(2-methoxy-ethyl)- .
methyl-amide],

(1SR,2RS,3SR)-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)-
phenyl]-amide},

(1RS,28R,35R)-3-(Azepane-1-carbonyl)-cyclopropane-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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Wien Eis E-2, Dis further nore preferably
chl or ophenyl or chl oropyridyl, especially

wol2mbbheisphenyl or 5-chl oro-pyridin-2-yl. PCT/EP2005/011430

4-chl orophenyl is especially preferred. Wen E is E-2,
Bis preferably optionally substjtuted phenyl or
optionally substituted heteroaryi- Heteroaryl group

for Bis preferably a nonocyclic radical of five or
S{DRSr2ASR¢p SRY-GRE - @aov-lpl}g:ra'zmree Drcaltbmyll%clyrgopmpamge,a -ditOBBxylic

SH58 3P PG e BASEEL D LB DYoL

|mamﬂeﬁquﬂdferably phenyl or pyr|dyl especial ly
phenyl, optionally substituted by one or two hal ogen

$1®@@SR9.JSR§I3G 3 DERRRHIS %ha{mferprarta&eylgemrsgme' g3ing

orj ne uor i ne and brom
gt 3 a(j’rdolu& rerpheny ﬁﬁéﬁ{ﬂrz gaﬁﬁww@om@yzléwndm-
orybwﬁwﬁﬂmahnmﬂ, especi ally one fluorine.
2- fluorophenyl 'S espeC|aIIy preferred When E is E-2,

AP P TN L g
r 3-4@-Bprrooh &-byo-BHr pigi eﬂr)dbehewllt -pmadet ar 6232L9+tr1@uomep¢thyl)-

afpdigepi d aryl, heteroaryl or heterocyclyl ring
optional ly belng substi tuted by hydroxy Q 6 al kyl ,

al kyl sul f onyl
RS2 o Pribat ket Ber S BE £ & 4 RYPTo-her)-grmide)
al-jethydarhiste i3t mzeldoajmrm dxb=2F9-patikil-1-yBroteagidvabaayl Q
al koxy, nono- or di-substituted am no- carbonyl Q 6

aglﬁgégR 3@%2% )@flgoﬂil‘?eal J:(a)‘h o}p ciﬁfo neI 1R2 %1ca900¥cyhc acid 1-

h ﬁehbewbymylbammeéﬂk{cbwluo@ 4 (é’rdxox%fé@r'bdmyl yaphenyl]-
alkxy, carbamoyl Cl- al koxy or carboxyl Q - al koxy,
preferably said aryl, heteroaryl or heterocyclyl ring

. g(ﬁ%é%’ﬁ,l.’,g)-ggwgquig%ﬁ;%}:Rﬁ%n?f l3)’%1otllrc()jpra(rjl)e( 1,2- 9 car%oxyhc aa%I 1-[(4-

chloro-phenyl)-amide] 2-{{2-fluoro-4-(2-0xo0-2H-pyridin-1-yl)-phenyl] -amide},

(1SR,2SR,3RS)-Cyclopropane-1,2,3-tricarboxylic acid 1- [(4-chloro—pheny1)-amide]
2-ethylamide 3-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide},

(1SR,25R,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},

(1RS,2SR,38R)-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-yl)-phenyl]-amide},

(1RS,25R,3SR)-3-(3-Hydroxy-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},

(1RS,2SR,3SR)-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-
yl)-phenyl]-amide},
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wovbe sl erably Rc is aryl,

amno Q-6 alkyl, nmono-Q 6 al kyl substituted am no-Q

6 alkyl, di-@Q 6 alkyl substituted am no-Q 6 alkyl.
het er oaryl or PCT/EP2005/011430
het erocycl yl, 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

SUBSLISR35BY- 36y - Hydhosypipedirfe- BlckpbnylReyclapdopaye-1Q- - 6
al.k | f | 2 Cii-6..al kyl . ,NBRC 6§ al kyl .
ibbePltiea-¢ A RRo el i) 2SR 2H-pyricin-
sipstphenylédmaddino- Q 6 al kyl . Aryl group for Rc is :
preferably phenyl. Heteroaryl group for Rc is _
R Py b L Y dorophicc1 2 Mebrborylic
e g e A icBl 1 BT Cgrrhpiedin Ty
mheazidlaptide), M dazol yl, pyrrolyl, nore preferably
pyridyl, imdazolyl, pyrazinyl, especially pyridyl. ‘
r |~ gr f.or I S or.ef. rolidinyl, .
RSB RASHCr o an el 2 i S RESLELRT LY PERIOR bRe-amidel
part @zdimiettiytyrhinopsthd > ohdthyttamige ok t 2 oropi- e pre 2 Aypyridin-1-

_phalyinyhidepyr anyl , tetrahydropyranyl,
?yS-Bdi ﬁ'l)l/]dr oi ggazol yl, sultanyl or

4 5-di r.o-thiazolyl., mare_ preferabl ‘m)r hol i nyl , . |
pﬁlgégﬁgégsg-ﬁ-@u‘?@ﬂ%’ﬂl?er%w%ﬁfbﬁﬂéﬁﬁ%ﬁearc&?saﬂ%ﬁlﬁarhexvhc
| ®1d21 -PédocRbtoppytidngl)rerhidy] 2-¢fat-lwsral4-(2-6xdH- piridia- oyl )-Ci :

al,kyl.jor .Q al koxy, especially 2-oxo-2H pyridin-I|-yl.
é’shﬁégli]é’ﬂly }pr eferred -B-Rc is

2-fiuoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl. Wen Eis

H1RS,2AR3§RpB el elp anithylamarg-pipesidian- IEcarborFd peygpeppanabl, 3

Ric/D6xyR¢ 286 - [ (ALBREHGRN1Y-a i ze{%fﬂu‘é%l%[(zt%@tﬂg%ﬁridin-
a ? %Iﬁkcizyca onyl or hydroxy Cl alkyl. \Wen E is
B-3b)-rhgay dMyYinds wherein R4 is nono- or

di - substituted am nocarbonyl are also preferred. The
C@RPRIRASRM3 e eCarbidhollspigeridinbd tdatbingt) - alopeemnbary|
ar. . pr.af.erre r ef .dir S i tute 2
a%gaﬁgg%rzlrc %glﬁyll- f’(#bcgl%g}pgl_egﬁg—ggnge] 2-{L[I£)-§1tuoro-4- (‘%—oxo-zH -pyridin-
1-yl)-phenyl]-amide},

(1RS,25R,3SR)-Cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]

2-(dimethylcarbamoylmethyl-methyl-amide) 3-{[2-fluoro-4-(2-0x0-2H-pyridin-1-
yl)-phenyl]-amide},

(1R,2S,3S)-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},

(lR,ZS,3S)-Cyclopropane—1,2,3-tricarbbxylic 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:

(1S,2R,35)-3-hydroxymethyl-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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C(O-NRR wherein Ris Q- alkyl, especially nethyl,
and R is hydroxy Cl- alkyl, especially

wQ@20vwdesazyet hyl . When R is nono- or di-substitRCEEP2005/011430

am no-carbonyl, Ris preferably hydrogen. Wen E is
E-2, the conpounds wherein R4 ig optionally
substituted heterocyclyl carbonyF“or optionally
substituted heteroaryl carbonyl are also preferred. The

ﬁémwsﬁp:ﬂﬁobdin-lRylirmetlmptciydnpﬂolpyne;mlisdii:ztrbbf:ﬂic acid | 1-[(4-
¢k, Het .
SHELERNELY SRLAPEN 6L 2L ekt U SACENT e

group option S rocyc
cont ai ns referabli a nitrogen atomas a ring menber,
e

ahth-2h&S)carranpretiirpdaprapam-1.8-dewbelic ecidHel (ichtogen
abRefydtachliR] DETRAGENCA-YE-o26 28R f?din'le?lZ{ﬁh%leP«Qfdi@é}?l ly

substituted heterocyclyl carbony!l is, exanpl e,
TEEROL Y ke NGO S D 2 A OXUPNLOLT Y chloro-

Aphetyhydmidee 2 d A-fiydro-afBokeH2bly pyridhenylRphie syl patignal | y
substituted heterocyclyl carbonyl or optionally

spstidie t 1k Bo i.s. .preterabl .
P R B TR R sbolihc st B SR i 2-10-
o3ids P gt o2 2o g -puidint Ly V)-phenshebide, | s

4- chl orophenyl or 5-chloro-pyridin-2-yl and Ais - CONH

a( SRPRS) ar hdtoxpheRylEyslobropant-N2 - GsmorI s el @Lhido-
ISy - H ., s BiRc,yi s 2-fl uorq-4-(2-0%x0- )
2@6&%‘\'&&%@91 .EJ B)’%‘Pf@h if ,*Oﬁ-ﬁg-aff&wrxlbwéﬁwl -gide},
5-chloro-pyridin-2-yl and R 3 is hydrogen and R4 is

o8- 2RY)- ticyangbgcioputpade-dya-dvarbaxyaragld 2-05t ¢ldoak pytidin-2-
substi:dtied)t acpel yl garhonyl 1 of . i.anal |
sﬁzéﬁlcgédtlegzﬁg{ogé ga@y(%%)aér:}gcfﬁg ,El)ﬂa} 3’[) e@g&e% ﬁ al 1)9&{} ’

p erred. R4 is re preferably di-substituted

SRR E oty aretB oy BRIapy e istiFarapalic | scid 2-[(4-chloro-
hptieaiyh) cynildy] Tar2bomytb-4-Pr-8k@oHEs) rilin SUAR bhEMI Bémide},

am no- carbonyl for R4 is
(1R,25)-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},

(18,2R,3R)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl] -amide}.

iii)  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
aromatic 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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-C(O-NRR wherein Ris Cl-6 al kyl, especially nethyl,
and R is hydroxy G al kyl, especially 2-hydroxyethyl.

woRpnreisasy ed optionally substituted PCT/EP2005/011430

het er ocycl yl carbonyl for R4 is one containing a
nitrogen atomas a ring nenber,_and the carbonyl
carbon atomis bonded to the ni ]r'ogen at om of the

DRAGURGC Blitee SRty YA B anal, Ry pPAGL A S iRtoty,

hysgecixyphearl otipysitlyl. 4- met hyl pi perazinyl, azetidinyl .
Wen E is E-2, the conpounds of the follow ng

enant i ri.c rm.age, preferred, erein, A B, , D,
ond R WRELEds 8 Huf Fuht fioropitersbl) EhiGrebtshugingMoropyriay,
Cegietially BelRordphemyl ©f 8+chbdry-pyridin-2-yl. 4-chlorophenyl is especially
2-fl.uoro-4-(2-o0xo0-2H pyridin-1-yl)-phenyl,Dis

pP§fEredhl y 4- chl or ophenyl or 5-chl oro- pyri di n-2-yl and

R 3 is preferably hydrogen and R4 is preferably nono-

or di Waich$tis Etb, Bds prefenablg aptiemyly sulsspituted @hényl or optionally

S B0 A USR5 R i o
clivipausiddsng atotrsihavigg OnP oAtWes ring nitrogen atoms, such as pyridyl,

|( 1'_))[3?341_%8?, g%%%ﬁgﬂ;ﬁ??%ﬁl&éﬁrg{@ig{ iggéyzloﬁyi paycr:rlo?y‘l, especially

f pyridyd- B iAo @oef2tdbhyphedyiorl pyyidyl; pipetiylly] pheapd, dptionally
(AR oy Y65 RRATRRDE: rihe 521 BN £ F H m chegroup
2edrsRtifi behdordne| Rueviee Zid trypriine. nEdrehel jnapl praférked group for B is
S, AT s TS BIOER . 2 oropheny

yis esppatiatle preferred.

| -{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl]

(PP ThE 38, pretieabi appb syl SEPSTSYRY: A1 B2 3
- &ikd myt, heliervalryl i heterocyclyl ring optionally being replaced with a carbonyl
ggrt%glié’l, a%%]rsb ,rtﬁéoé::glét C%?arlg? ﬁ{/ F&ga:r{;)(eg’}gc ’ ?gl)éé):#éignglfyl bdeinegt srl]l)élstituted by
1h®irdioc &4 babkyl, Ces dkoxy, IG; | élylodalfonyd; gayiniodtn-aPleyl, mono-C ¢
alkyl substituted amino-Cis alkyl or di-C,_¢ 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,_ alkoxy, C,_¢ alkyl sulfonyl,amino C,_
alkyl, mono-C, g alkyl substituted amino-C,_¢ alkyl or di-C,.s 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
pyridyl. Hete.rocv: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 2-0x0-2H-pyridin-1-yl optionally substituted by C;.s alkyl
or Cy.¢ alkoxy, especially 2-oxo-2H-pyridin-1-yl. |
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yl) -am de]
2-{[2-fluoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl]

WO 200b/d€3152 PCT/EP2005/011430
(I SR, 2RS, 3SR) - 3- hydr oxymet hyl - cycl opr opane- |, 2- di car bo
xylic acid 1- [(4-chloro phenylzF am de]
2-{[2-fl uoro-4-(2-o0x0-2H pyridiT-1-yl)-phenyl ]

(fsgﬁclg@@réﬁ pd 5B Ry I figpre- i A T BAHEr  Y5:-phenyb- oxo

- 2H pyri di n- I -yl)- phenyl car banoyl ]

-vhheh @s BfaAac prefroably FECORTHId,
(I SR 2RS, 3SR) - 3- (| - Hydr oxy- | - net hyl - et hyl ) - cycl opr opan

g\:/\/{hlea% ldt%""(hbe?f’é%é?o%né {gﬂfrﬁm[ iaired :z_tﬁtﬁrg heny yﬁ 3. §ihdin- -

ayh) phényl D is 4-chlorophenyl and A is preferably -CONH- are especially
(LS gs 3SR) - 3- (I - Et hyl -1 - hydr oxy- propyl ) - cycl opr opan
epre 5%di car boxylic acid I -[(4-chloro-phenyl)-am de]

2- {[2 fl uoro-4-(2-oxo-2H pyridin-1-yl)-phenyl]-
arartiedlarly preferred compounds in this group are:

TS et 1 B R g iR TP Shasg e
2sugfigamhideor o- 4- (2 oxo- 2H pyr| din-1-yl)- phenyl]

aci gg}c}tléljf%?hﬁa) @e % ‘9&5 (?[’)(frg'[ é’ymdiﬂh{ h rﬁq{ g%&i ¢

BdI{I{eEhyﬂ-IswmrmnﬁdéZ oxo 2H— pyridin-Il-yl)- phenyl ] _
n%ﬁ’l?}ct %hggﬁlz o,r? ﬁ%@hﬁyp#)c[llgmrg&?yeplpbndm yl)Cp&ﬁget%gz)gX 1'—)91]-4—
39){0[12ut5'tauod0 4- (2 0X0-2H pyridi n-1 -yl ) phenyl ] - am de}
(ROt [PR e BT b iticayrigingt -yt 4
lﬂyd(r&yemaﬁbmml dinl- yl)- phenyl car banoyl |
GRS R RN T ep—
-spc¢iBamides 2H- pyri di nl - yI ) - phenyl car banoyl ]
'(%X-Qll-%rlgrgiapr}l 915 quﬁ’ﬁloro 4%'0)60 -pyridin-1-yl)-phenyl]-2-hydroxy-2-
methyl-suécinamlde,
(R)-Nl-(4;Chloro—phenyl)-N4—[2-ﬂuor0—4—(2—oxo-2H-pyridin-l—yl)-phenyl]'-Z—
hydroxy-suc¢cinamide, ‘
(S)—Nl-(4—Chloro-phenyl)—N4— [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-2-
hydroxy-succinamide,
(R)-(4-Chloro-phenyl)-[2-fluoro-4-(2-oxo-pyridin-1-yl)-phenyl]-2-hydroxy-2-
methyl-succinamide,
(§)-N4-(4-Chloro-phenyl)-N1-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-2-

hydroxy-succinamide.

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



(1S, 2R, 3S)-2-(4-Chl oro-phenyl car bani oyl )-3-[2-fl uoro-4
-(2-0x0-2Hpyridin-lyl)- phenyl car banoyl ]

WO opehepsopanecar boxylic acid ethyl ester, PCT/EP2005/011430
(1'S, 2R 3S)-2-(4-Chl oro-phenyl car barmoyl ) - 3-[ 2-f | uor o- 4-
(2-0x0-2H -pyridin-lyl)- phenyl %a\r banoyl ]

-C clopropanecarboxyllc acid,

R b | |
‘(Egﬁ P 5%?28?vabnﬁwenﬁﬁicoa%&@ﬁ%% S anide]
ZC{D[IZ(ZEfrbono;rld)nlﬁrda@ﬂeoxo 2H pyridin- 1-yl) -phenyl] -
aﬁﬁ%gg N sPioycofgriishqdiimide car bonyl ) - cycl opr opane- | , 2-
dDmrmmwlus@paipy&afbddilﬁnd@hl og o- plhenlyl)) ﬁm dle% ! de}
2- 2H pyridin en am de},
(P&S‘gﬁggﬁf h§faf‘§gxo sy oxsyplyr roli diyne- }O ca¥bony| )-cyc
I DMED&N@Dim&hylﬁ}rﬁﬁhhﬂé(yl ic acid
4-
DN iR o edkP B i cabodiigrge bydkestyoride
(BBIDQ@N -Etho arbonlyl -2-ethoxy-1,2- d1hydrotqu1nohnke)3 | g
cl opr.op ri carboxylic aci
hgﬁ’[ﬁ ?&7’3{\6 e?ﬁ@t&a hleﬁ&% ,N,énﬁ dEeJtramethy ur)c/)mum
3he{x_[aﬂu(ﬁﬂopﬁd3@h4te(2 gxo 2H pyridin-1-yl)-phenyl]
- opr opane
1ﬁglrg}ehf%éﬁzﬁ% (Ffl lcﬁﬂ %ﬁl NF eipagfﬂt@il‘bmﬁh’éﬁyl ) -anide]
Bhdx[aﬂuéﬁﬂopl%@héte(ﬁ 0XO0- 2H— Eylrl di _ndl : yl)-phenyl] -am de}
t met am de] ,
(H%Q@’S‘%@%}' : 6baneyl 2,3-tricarboxylic acid
lM(GPa}pbam&ﬁﬂdfe h’bkxllz;@mdwdda]m ge% |
am de
ZIfMH & %W?Rg %H‘EH- pyridin-1-yl)- phenyl] -amde},
(Pmﬁﬁan&ﬁﬁhz& 1 ﬁlﬁg?ﬁ/rfo#l@lﬁ{ RB hbnfiﬂx@h%ﬂﬁ@ﬁﬁoﬁbkph%te
0 C .aci - chl.oro- phenyl) - anj de
gﬁ){cﬁ[aﬁﬁ’ ﬁéﬁ?&ﬂﬁﬁ( R lmﬁplw}l}lm fffXF %Xypl?ﬂféh‘gﬁ?]
-BRTded, (&R&rﬁ&&lﬁ%ﬁ@ NN (NB;NPx(@trRine@ iy REL A tefAIBOEBArdte
C%QE%etPa% Srofurandl car boxyl I ¢

1. Synthesis of cyclopentane dicarboxamide derivatives (racemic)

a)  Synthesis of key intermediates trans- and cis-ketones and eiaoxides

’ mono NH, .
saponification D saponification
——— —
—’ v H . H ‘3
EtOOC  COOEt HOOC  COOEt N CoOOEt N ‘COOH
D o D

periodate
cleavage

HA
N o)
D 0 HN
/_.

fo) O HN
BR®
epOX|dat|on
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acid I -[(4-chl oro-phenyl) -am de]
2-{[2-fluoro-4-(2-oxo0-2H pyridin-1-yl)- phenyl]

WO 2006/068)152 PCT/EP2005/011430

(IRS, 2SR, 3SR)-3-(3,3-Difluoro-pyrrolidine-I|-carbonyl)-
cycl opropane-1|, 2- dlcarboxyllc %Fld
I-[(4 chl or o- phenyl) am de]

rﬁgxgl(l) ya%E)glﬁcatgon 0?( met%'_tegg rcyc(ilopentane f % d1c%¥box¥rill acid diethyl
l(ds@(szSE%%R&) theyadthpd dér_&fbeil Ib% B, Bt.trogar MY yAmcCh&hXSoc.,
- - C r 0- phen - el 3-{.. ) )
(54 35 9B BTt ie Ry o ink: i sitabls pg1vent Sk deOH,
2Etm-2,,"[2-1}2'1§4r ﬂﬂobdﬂfd?w@telﬂ)ﬂ )mxtgf@sdkli’&reof(ahas @&3&1&3&)}1—1, NaOH,
- a |car 0 i C
K RH B oGt it BafershitiMaH fa
3-{[2-fluoro-4-(2-oxo0-2H pyridin-I-yl)- phenyl]
-"Bid €l8ho acid is dissolved in a suitable solvent like dichloromethane, DMF,

(IRS, 2S rroI|d| e-1.-carbopyl)-cyc opane-
facSiSatels ﬁé@wﬁ@ gt qndctinatey H“Bﬁ&?‘fﬂ‘%‘ %m%%i‘@? reagent
Zrl{e[@(ﬁ IDIQ; DCE, DOTBTRHHBNU, BEDQ, 1O Bt, pieTy) ByBOP, PyBrOP,

B Ghegy imthemrenss s sl yurigidesp bpane- |
Zlnéﬂh&}l&hﬁ&gbwﬁﬂe(‘et@@t o€ d 420°Cch |B9raﬁdﬁ1|§%)é o twcaﬁilﬂ&]lems of the

Zaé'é‘l[ng f w@léﬁ%&é P lhé?lﬂ%rﬁﬁll‘lgifdﬁ gbt% I)@d a?ter 1yea tion for 0.5-120

%h &, -ﬁ(—)"t(l 10C120 BOX WllteEnadi®éld, tharlsfoAmabib® bptheheidyihio-tasi de]
et

FO[YesR cm%acfldzwf(l%né&%r atygids by mepnsafpxplilglqrides
-t@lo ﬁglogalf@,: 1doHu-t{/1(:A-b@1:ﬁbﬁrdh}qu&Efby Irdlat@dir€h@bnts and a base like
| u
%% ifmigs ee 3 elz% b by i 40 regftionghighrVH: (all D-NH;

ad'@nﬁiﬁ}rmall available) yields also the corresponding monoamide. The preferred

%%g gﬁg5p§§ﬁ)Jﬁgéi%gijiﬁﬁyggfgﬁld|ne | - carbonyl)-cyclo

-[ (4-chl or o- phenyl ) - am de]
ZSa{D[)Ri-ﬁHttltﬁfdf-tHc éser@t Oup tdnderdffdttad as described above. The second

amide group can be introduced as described above using R°-B-NHj, the preferred
method involves isobutylcarbamoyl chloride as activating 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,4 and NalOj, in a solvent like an
alcohol e.g. MeOH and water at 0° to 70°C preferébly 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 of epimers which can be separated by

chromatography on silica.

b)  Modifications of the trans- and cis-ketones
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20

1-yl) -phenyl] -am de},
(I RS, 2SR, 3SR) - 3- ( 3- Hydr oxy- pi peri di ne-1-carbonyl)-cycl

wo@poepss2 | , 2- di carboxylic acid PCT/EP2005/011430

| -[ (4-chl oro- phenyl)-am' de]

2-{[2-fluoro-4 (2-oxo-2H-pyridigI- yl) - phenyl ]
am de}, -25-

I

i RS, ZSR SSR) Cycl opropane-1, 2, 3-tri carboxylic acid;
: His —
- H
;/'?) oy opaHe 1o N, djacaptiendy | i Q-&I Mfmm'aflﬁc rb N, Oc
- (4 ch'f’gro phenyl ) - &Ri de] 2-{[ 2- fllﬁﬁo 4-(2-0x0-2 X

-pyridin- 1-yl) -phenyl] -am de},
(@ RShe SRed TR mIn6 4r MebubstitupPanan Relefinabibdionry| ) - CyCI 0

ﬁle g%?vgﬁka%%&%ﬁ ﬁs«']: ;e}{!arl}ﬁcwzﬁl E—ldG (all bases commercially available) can
%E{aEc?eJ‘rﬁ[Lliéﬁé@wﬁh @ ZedicOrg2dde Myt bgle b -N4BH,, PIBHLY LI(CN)BH; or

SR 3SR |
Preably NGB as%‘na sich @z 2505} 6EpMERH 5 2niiherep e
ZPH K ndlid ety amcn@fzs@[lﬂfom hAyhrbarylitekid, preferably
%@f | ua(%ra(%emperature of % & g6°lCd Ip?efel:ry {3 at ?&%nfgr -40 h. The

(ﬂr%c@ﬁ%t&ﬂ&i tSnstst oL RlithreifRPIrAEs Bethe nedtybforitbd stepeolcenter.
propane I, 2- dlcarboxyllc acid

ZA& g@g :;{}8 F‘g_ﬁfﬂy agl%gz%nag%_pﬁ‘b};mdr{)_yl reziﬂtlj)n olg ﬁl’é@rmn}'le with a

icﬁméd%}mate, nitroph?nylformate or a sulfochloride in the presence of a base, e.g.
SR.3 - 4- D met.h m.Nno- ridine-Il-c nyl
N b BB SO BERPB PRI PG e efhent st as <3 THE
|CH{&; 6@1@fe@aﬂ1>)h@Hy¢IN-a&m0d6]60°C preferably at 20°C for 1-40 h. The

2-{[ 2-fl uoro-4 %<02H- yridinl - tpr Xi

oSy 1bcé§ obtalned con31st of Y mixtuldof epimers at the G stereo center.

(I RS, 2SR, 3SR) - 3- (4- Car banoyl - pi peri di ne-1-carbonyl)-cy

- Hedpetgrastht k&one to the alcohol can be effected by reducing agents e.g.

Li(CN)BH3;, Na(CN)BHs, LiBH,4 or preferabl)} 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 a mixture of epimers at the newly formed

~ stereo center.

c)  Modifications of the trans-epoxide

(0] HO
reductive
ring-opening
4 ——— H .
N =0 N ‘=0
/‘" ’,
D o) HN\ c D @] HN/:—— e
B-R B-R
HG, ring-opening followed R3OH, ring-expansion
by optionally sulfonylation/ ring-opening \
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di carboxylic acid | -[(4-chloro-phenyl)-amnm de]
2-{[2-fluoro-4-(2-ox0-2H pyridinl- yl)-phenyl]

WO 200b/d€3152 PCT/EP2005/011430

(I RS, 2SR, 3SR) - Cycl opropane-1,2,3-tricarboxylic acid
| -[ (4-chl or o- phenyl ) -am de]
2- (di net hyl car banoyl net hyl - mst'f?ﬁl'- am de)

3= -fluora-4-(2-oxg-2Hpyridin-1yl)- nyl 3.
Gl Gepeheptes Tshaspt oy aibspoopLaming s taba e R o
afydebgkn ok (45 eliyior o- phenyl ) -ami de] "2- di met hyl ami de
3-{[2-fluoro-4-(2-ox0-2H pyridin-1-yl)-phenyl]

ﬁ?&%é?lgéb?ﬁ%??%&é%%l@@ rggx? ﬁgﬁec_cé@%ligﬁetdri}l %4 rapcgﬁgll als (s:olvent
{sich £ MeO®E, £tQ&; PrOH 2t préfethibly- BtOH dt-PRafpetdtu@rdfdelo 120°C
é@é#ép @e/ 3{1%@%&% t}_'x?] gr?lh}he lciﬂalg] de?‘ ) Bngg rats Idgs%lri g a)tlbove. The
(Pr&d2dts 35hhindd byehiso sy aetikite sfieplrags apde atdohdr stére@tdngery |

ic acid | -[(4-chlorophenyl)- am de]

-{[2-fl.uorp-4-(2-.9x0- 2 pyri di n-1.-ylJ); nyl .
Tty quynipe of b 5ay 8B Bt yraclrasanal? R b fftsgdn the
resedecbfeaniery hiid saci 4 HEI, (4505 ;B0 opheapbyylicaviddes.
ﬁ%@{)w 8&?&?51&%28640 _ir? ztlé(HXgr{t (ijrllbr(]t_ulré thlcl{ar:s) t}wu&ter at0to
(HOS?(Z:@;&S)ab&ha;rym@ﬁgetl huly 4o ay @bgp‘ﬁ ep@nekyl Zhdieaaiondy b c
aci - (45chl oro n . -ami del. . . . 3
Fepfoomid (oG PASeoRgY 8 5 isg5 A <k Ay OfopisipRehg ipohol R°OH s
itlﬁés‘ﬂ;délﬁné gt 0 ’éo 1000% preferably allt 20°C for 1 to 40 h. 'l;he 2pr<é<_iucts %btain?ed

..2R /39) - 3- met hoxynet hyl - cycl opr opane- |, 2- di car box
ORI RS BTG BT AA JEohal ey Conter ’
2-{[2-fl uoro-4-(2-o0xo-2H pyridin-I-yl)-phenyl]

-Rang-@epansion of the epoxide can be accomplished with 2-chloroethanol as R”OH
(b 32001 s wanss ovel cpnopaneclo .0 Aoy OIS A6l
Anfefedibteahivrdal (chodxsing K pyddtidlititrg ag¢ht arphedtytnlg base such as
-a . . : )
(K SO K prs gy NyPHLipca slyeBpamiiure of GG sy o
50a6i1609G in(#mizhdweave ppparydup. Theprbelucts obtained consist of a mixture
AL SRS 02l B KoL Por 11 -y1) - phenyi 1-am )

Reductive ring-opening of the epoxide can be effected according to A. Heydari et al.
(Synthesis, 10, 1563, 2004) with-a reducing agent such as BH; or preferably
‘BH3'NEt; in the presence of a promoter such as LiClOy 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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wo 2dop/Aa4g15210r 0- 4-

(I SR, 2RS) -1 -cyano-cycl opropane-|, 2-di carboxylic acid
2-[(5-chloro-pyridin-2- yl)-am de]

(2- oxo-2H pyri di n-1-yl) - phenyl PCT/EP2005/011430
-am de},

(1 SR, 2RS) - | - hydr oxynet hyl - cycl opr opane-1|, 2-di car boxyl i

c acid 2-[(4-chl orophenyl)- am<e€]

| -{[2-fl uoro-4-(2-oxo0-2H pyridin-I-yl)-phenyl]

o -am d } , 1 Curtius rearrangement iiiy D-NH, v) HOOC-B-Re
(IR - | i swpbifyidn - CyCl ORI PpanBpdesior di c4rBoxyTic ac(q
2ebdcD- Cdabior 0- pyri di Rec2? yInicooasni de] N “NH, A

| -{[2-fluoro-4-(2-oxo-pyridin-l-ylfP-p enyl] -a'm },
(1S, 2R, 3R) - 3- hydr oxynet hyl - cycl opr opane- |, 2- di car boxy!

ic acid |I-[(5-chloropyridin- 2-yl)-am de] " periodate

2-{[2-fluoro-4-(2-oxo0-2H pyridin-1-yl)- pheng/] cleavage

-amde}. iii) Another preferred conpound of the

i nventdt™i s a conpourd of Fornula (b) vvher ein E i&

E- 3 n EV(’I §1Ifo at&v S pr élf ﬁ‘;ml y ret Jc%pal

sub§t| ) ”%2 at“om—sgl g Fgr.icdrrrtrc,h ju
orﬁ e.cor het é‘ ar pt i ongf §£c| t ut gtioy N ¢

one hal ogen atom sel écted rom chl orine and br om e.
More preferred hal ogen atomis chlorine. Aryl group
f@in Meissheprea eroemblqr qi)helmyiltute&lenﬂmcoasrddﬁngd beford.or D is
p(fl?rtlgg ?egr gleonqgl ésccslf Slog Juld k%hyg% ge cl: :élé)rlgggtl g !’1? ogmasrboxyhjézaad
oemhn)tl asted mghenbutyto:dymbomym grétedted aatr&rmasaetcenple;ﬁed wahm N

d S I id
‘ S%/}P}ilerrﬁygjﬁlﬁ%mmgl a Qéré ra%d%n anf) 1¥er s yNIEtﬁ glgeé%tlns%[:h as benzene or

t pﬁtﬁeaabtyl tpluent hi Zﬂ’ly)l 150?@; (ph‘é‘fEIabb'l ayi80°a f’a)d ak40 h. The intermediate

Ilg’(?ckg]r? ? yainsbggga%%l)ﬁliZItﬂ)éﬁlg}ceoﬂB seufcé?;lllsig/{e?%tp&-{/iar preferably t-
tBu@Iﬂyat 20 yYS0RC direfetablymatB0da 20941 or i ndol yl
especi ally phenyl or pyridyl. Wien Eis E-3, Dis

g&tﬂxﬁr ?t[&r(gte h!ﬁ OI?% % léé/ney prngtrl%rp gﬁﬁ%uzﬁan a&%mgﬂsh]eg ¥l

4des¢rib@d®1pﬂer$yhthlesc pswediralldy preferred.

Deprofection (step iv) can be effected with a mineral acid such as HCI, H,SO4 or
H3POy or a carbonic acid, preferably CF;COOH in a solvent such as CH,Cl, at 0 to

60°C, preferably at 20°C for 140 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 éynthetic procedures la) 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 l.a) to d) are as defined before. D is preferably 4-chloro 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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15

Wen Eis E-3, Bis preferably optionally substituted
phenyl or optionally substituted heteroaryl.

waowensasy|l group for Bis preferably a nonocyRdT/EP2005/011430

radical of five or six ring atons having one or two
ring nitrogen atomnms, such as pyridyl, pyridazinyl,
pyrinidinyl pyrazinyl pyrazdl I~ inidazolyl

rrqly eC| eferably
gﬁenﬁyn@ﬁ%g} eayfr %%@Bé&? Frpsykisﬂ%wgg ASnal I'y
substituted by one or two hal ogen atons sel ected
i ndepepdently fromthe group consisting of chlorine,
fluorj and bronin Further nore preferred group for
Bi s al\phenyl substi ed by one or two fluorine,
es%emlahkyaone f el | NeoeR- fl uorophenyl is especially
preferrii//yhéh Eis E-3, Rc is preferably aryl,
het er oar y|~0or h@te%ocyclyl one carbon atom of said
aryl, heter oar\P=pr” heterocyclyl ring optionally being
replaced with a carbonyl group, and said aryl,
het er garyl or Mieterocyclyl ring optiopally being

subst t ed—By-hydro C12P9f R, Xabkoxy, Ci- alkyl

g ny OO(J)E@mno ehawel g _NMONO- Q-§ &\l substituted
al kyl o©r §li -Q 6 al kylosubstituted am no-Q

6 aIkyI nore preferably Rc is aryl, heteroaryl or
heterocyc yl, one carbon at om 6"y i d aryl, heteroaryl

~or heter cIyI(ﬁfﬁﬁ bei ng repl acéd with a carbonyl

group fat/ortho Position w {lh respect tjp B, and said
aryl ,o gﬁﬁaryl or heter cIyI+rino pti onal | y bei ng

substltutedswy hydroxy A= | Kyl H_@ | koxy, C1-
al kyl sul fonyl, o G qMT , nsbn-@1 g al kyl
substi tuted ami gmghnalkyl Ofe-reli - Q al kylsRubsti t ut ed
am no- G al kyl. Aryl group for Rc is preferably

phenym 5oaryl group for Rc is preferably a
nonomyc(jmqradlcal of five or six ring atons having
one or two ¥8°ng nitrogen atoms, such as pyridyl,
pyri dazi nyl, pyrimdinyl, pyra2|nyl, pyrazol yl ,

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 S,5-diethyl ester as retained

enantiomer.

The following selective mono saponification with lipase OF from Candida rugosa
delivered the enantiomerically pure S,S-monoethyl ester. The used hydrolases were
selected from a set of selective ones (like e.g. lipase G from Penicilium camenberti,
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 miehei,
esterase PLE from pig liver or protease Subtilisin A from Bacillus licheniformis)
discovered in a library out of 118 commercially available enzymes. Ihterestingly, 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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i mdazolyl, pyrrolyl, nore preferably pyridyl,
i m dazol yl, pyrazinyl, especially pyridyl.

wotenesayr| yl group for Rc is preferably pyrrobd@TEP2ob3/011430

pyrrolinyl, imdazolidinyl, imdazolinyl,
pyrazolidinyl, pyrazolinyl, piperidyl, plpera2|nyl
nnrpholinyl pyranyl t et r ahydr 8pyr anyl ,

5-di hydrq sul tanyl or 4,

ﬁ%w&mﬁrlag&f 9%518 %P%Wﬁﬁ@ﬁgp%fd/awﬂﬂep iofithe substrates in an

p he@du%hff&rsyabﬂnt Bmﬁhg tlﬁe%mi% tR¢ @lRtddasH ShRURVE %anﬁﬁmed
yrid optionally substituted b

[
alikﬁ‘lmté‘? eéad 1t1§|n@%)}>aseegb%§qleépmy and/or activity could be){nﬂuenced
2b?l‘l§b‘ a’%i'dltmff bfhlRs drotharfiS RAFINH érYbyHB\ﬁéﬁ‘ﬁg @x‘é ree@tlgﬁ térﬁ erature

| uor o- 4- ( 2- oxo-2H py r|d|n-I-yI) phe %
Eagshomnsm;sh%mpavarlye eris- Thomerk £ PETE pso ‘t‘cﬁiawas Cachieved by
C QIR NSl WR@ERivE prfefiret With dlfferent organic solvents at a proper pH-
2-fiuoro-4-(2-oxo- Zkkpyrldln- %eny , .
4V@HForophenyI and Al s preferably - CONH- are
especially preferred. Particularly preferred conpounds

| CohbérSiod ot rﬂ{n@o ac1d to the ketone and ep0x1de epimers can be carried out

Nl - hen 2-fluaro-4-(2-oxo-2H pyridi n-
esgs%%rl]t e %Yl{})é}tﬁtlﬁ grﬁcaéures la)
N4 (4-Chl oro-phenyl)-N -[2-fl uoro-4-(2-oxo- ZFprr|d|n-

| byl ) Makeefskibn2ofdhe Bhsiddutd Giemfl nani de,
(4- Chl oro-phenyl ) - 3, 3-di net hyl - 4-[ 4- (| - met hyl - pi peri di

"n-4-yl)-piperazin-l-yl]-4- oxo-butyram de,

(R) - N4- (4-Chl oro-phenyl )-N -[ 2-fl uoro-4-(2- 0X0- 2H pyri
di nmdo- yHok - phenyl ] - 2- oRydr oxy- succi najm de,

(4- chi™or 0- phessibg) - [ 2N, UOTr Hsidbaok 3- 0 F RRQ b - V|
heay)pt=.2, 2-di met hyks |nah1de H e o
(Sﬁ- Iﬁloro phegV VZ fluoro-di(;ﬁgio-pyridnwla

phenyl] 2R°hydr oxy- 2- BR® B-R v 8.R®

Ring opening of the epoxide can be effected as described in the synthetic procedure

1c). 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)
involving diethylzinc, CH,I; and trifluoroacetic acid in a solvent such as toluene or

CH,CI; or a mixture thereof.

c)  Modifications of the intermediate keto- and hydroxyl-esters

|) periodate iii) fluorination
u) reduction IV) saponification
cleavage
v) H,N-B-Re
COOEt N COOEt COOE! /_'_

o
V|) fluorination \
vu) saponification |x) H,N-B-R®  x) methylation
vm) H,N-B-R¢ xi) H,N-B-Re

\ ?Me

H
{é {@ p ; 7Fo
D oHN_
B-R
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met hyl - succi nam de, _
(R) - N - (4-Chl oro-phenyl )-N4-[ 2-fl uoro-4-(2-o0xo-2H pyri

wal2meh48y$) - phenyl ] - 2- hydr oxy-succi nam de, PCT/EP2005/011430

(S)-N -(4-Cnhl oro-phenyl)-N4-[2-fl uoro-4-(2-0x0-2H pyri
di n-1-yl)-phenyl]-2- hydroxy-succi nam de,
(R) - (4-Chl oro- phenyl) - [2f|uor0-Ql(2 oxo pyridml-yl)-

dr oXY- ucci na
p@j ﬁfzf}wt ?%Wo%%rlynwf tﬁgﬁ?tpufﬂ thir@gﬂ GROMRRAfr |
defedted/priornb etiyihiroductiydirory RS yﬁﬁéerhag'ntl‘i’@mte-fﬂﬁdlate &mners of
c nds of thF resent e n be prepare
¢ e Todayester (oplhicRs SgR depicishinnes R bedsicesveienty
degardtbed bel ow Gener al Synt het| c Procedures
Abbr evi atl ons:

E?r}gﬁ? aﬂjeo Z 2 %%?{J\E%) @g@ﬁ %fsegpq oweli g;‘n rerzi%)ctlcr))rl;] 8? t%lzz ?(L]tlo%?(step
Bhﬁcir%@%@foBm@& azddstribiedyh thdXyagibit pidceasies 19Mn@ribg! erhe
Car bonyl di i m dazol

I .
(N:EN’roﬁ'eéVE F%‘H&WE S ES ] cheoppiography on slca
N, N - Di i sopropyl carbodi i mi de DMNA:
NFINo B rhyf the elcalio] dge oy wilk 1Nv@klﬁﬁt0|ﬂﬂ{efc@hf[§xﬁﬂaﬂ8n B be

h$ ya%i;lSc? ﬂﬁ#gg %rn(r)l ul)phur trF uorlde %?{ere éjrlaI ;'n wcljt% bis-(2-

NerfetHuoopstb al) atiydsubbheir hoflyorldedn diH a0 080 fpaloPae

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-NHj (step v) can be
accomplished as described in the synthetic procedure 1a) preferably by using

isobutylcarbamoyl chloride 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) -

V).

Alternatively, the hydroxyester can be converted to the amide with R -B-NH, (step
ix) with AIMe; 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 and
an additive such as AgO at 0-40°C prefefabl)i 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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HATU:
0- (7- Azabenzotriazol -1-yl)-N,N,N ,N -tetranet hyl uroniu

wonedeerssfisuor ophosphat e HBTU: PCT/EP2005/011430

O (Benzotriazol-1-yl)-N,N, N, N -tetramethyl uroni um
hexaf | uor ophosphat e HOBt: N-Hydroxybenzotriazol e
MCPBA: m Chl or oper benzoi c aci ¢ Nvp:

N- et hyl pyrrol i done PyBOP: Benzgtriazol -

1-yl -|pxytri yrr I|d|nephos oni xaf | uorephosphat
PyBgé§> P ;ﬁgszeﬁ+dl E i §—<fﬁ;' f>—
‘“Uor ophos TBTY M@

Cgf%enngrlazﬁlmv”yl) N/ NN N~ t et r amet hyl ur oni um

t eraf | uor obor at e FRF: Tetrahyit of urane 1. Synthesis of

cycl opent ane di carboxam de derivatives (racepic) a) N

Synthesi s of key internediates § @} -kegt
and epoxi desThe nono saponi ficati ol of

nmet hyl ene- cycl opent ane-1, 2-di carboxylic aci d di et hyl

et Rle foANAidnal/ r@acbmntdmmr&idmﬂhd@g NPBQaRBe BecoM pliflhedSds

em Soc, 2315 1

éieﬁ%r&teédn swl@%? Ri%S L}r@S , the priters @eﬁtﬂ Yﬁtf"flsu ke
NESB, 1&11‘%0};'[ ldhloridle 4s SdtRY@ALageWBlRT NOhetilydhdHHRSline as base at
thereof and Qase | i ke Li NaOH, KOH, Na2
or0 2 OBERPrefr Al e i MeOH and K200B. The mono aC|d i s
di ssolved in a suitable solvent |ike dichloronethane,
Dife, seasiflt Llide gtdu9,caf[ bE intMERicedDbPreaklicn ofhd eaed wiviaDENH, in

th an am ling reagent |i ke EDC, D DCC,

¢ Prepereg of as £156) e‘iﬂa € SYPERESIC BRPERSTE BYRr OP, BOP,
BOP-Cl, etc. in the presence of a base |ike NEt
hﬂigswbaﬁkmhﬁhEIh&nﬁDrpholine etc. at -200C to 1200C

By addi ng one to two equival ents of the

5ol 00 D 10010

D NM32
°© SO, Me

- o B od ot e

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

- in the presence of AlMes as described in the synthetic procedure 2¢). Preparation of
the anilines. R°-B-NHj are described in C. F. Bigge et al. (patent application WO
2003045912); R. A. Galemmo et al. (patent application W(09857937); M. L. Quan
et al. (patent application WO 2003047517); 1. Zeid et al. (Journal de la Societe
Algerienne de Chimie 4(2), 171, 1994.

Et in 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.a) to ) are as defined before. D is preferably 4-chlorophenyl. —B- R® is
preferably 2-fluoro-4-(2-oxo-2H-pyridin-1-yl) phenyl.
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15

amne D-NH 2 the correspondi ng nonoam de i s obtained
after reaction for 0.5-120 h at -200C to 120 0OC

wobaoenssasd vel y, transformation of the acid i ntBCT/RE2005/011430

correspondi ng acid chloride or anhydride by neans of
oxal yl chloride, thionylchloride, isobutylcarbanoyl
chloride or related reagents anéza base |i ke NEt

hnlgs base t InDrphoI|ne etc, and reaction with
D3NH $YR Fqls &C&ﬁo Ogaﬁﬁéwewbgww%waﬁveé)Vlm%flasmalrzso

t he correspondi ng nonoam de. The preferred conditions

i nvol ve THF, EDC, HOBt and NEt3. Saponification of thgug
ester group can be effected as descri bed above. The :

'second -am de group be |ntroduce s descrj bed
above using RC- B-NH 2.tobhe—pfefery hod—i-awel v o
i sobut yl car ba I” chy ori de as activat)i ng” agent and N ©

Nret hyl mor p ine as® base at -20 to ®0C. The trans- D
andfg;§1%§oners can Be separated by ¢hromat ography orfe

si PTC gration of the aniline derivative Rc -B- NHdorR
2 can pe cgg?kgg out according to the nethod descri be;

by C. F. Bigge et aj= (patenty apngZﬁEL?n WO ; a4?$&\
2003045912). Con i erolof The Ol ® the ketg o

group by periodate cjgavage can be aggenpllshed under) .
standard conditions 93|ng G54 and Ngl'Oin a sol vent BR
i ke an al cohol e.g. MeCOH and water at 0 to 700C
preferably at 20C for 1 to 20 h. Epoxidation of the

ol efi ne can be acconplléﬁed wi th an oxidi zi ng agent

sugh.. pérhagi ds, COOOH or MCPBA in a sol vent
I|%g°g§g CHzd 2 a%N HER \bﬁeisgablyfﬂt 200C to
give a mxture of ep nersomhlch can~be separated by
chromat ogr aphy on silica. b) Nbdlflcabm%ngqﬁ/mhac
~trans- and cis-ketonesGin the schene i nono or

di - substituted anifo as def Rned p@fo e~

4aor 4b —> OA A

7a 7b

B, R®and D are as defined before.
Preferably D is 4-chlorophenyl. Preferably —B- R® is 2-fluoro-4-(2-oxo-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-NHj, 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., ]. Chem. Soc. Perkin II, 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' = C,.¢ alkyl), is usually -
carried out by treatment with an a-diazo acetic acid alkyl ester (preferably a-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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Reductive am nation of the ketone with HG (all bases
comercially avail able) can be acconplished with a

WO se0isse agent such as e.g. NaBH4, Li BH4, Li (¥N)y/BP2003/011430

preferably Na(CN)BH in a sol vent such as an al cohol,
e.g. MeOH or an ether, e.g. THFand an acid e.g. HCI
H S, HPX or a carboxyl ic acr d, preferably CHSCCIH

ture .o 10 to 600
PlopS. SR A 4 baisteg<Bp rongua oEh EF Speddeds aby Ot
Afhe@Ri38E19 3223 10 heayndid be Lfs@dl (Bsbs B1fPI Bl ﬁ&ﬂh&fcyclopropano-
Acyl at i n a d sulfonyl at Fon_can Igﬁslgﬂ)erfor (il bg/
riEngesi4ab Br thandreaRdndthr 1 NHzeH JetREcHVely, to give racemic

mﬁeh&paemhws /RY. U%u§lw thRGhERFikAEu if alsGRaBIE SH6RHE Such
rerer

abl'y
NS @Mﬁ %@g?aé pwéltw %NH;@?NHz 5 pg@ww depgetenatedavigh a strong

e suehaEh 2. 104H PTIRf &teabhofe drivathfbd 18 vBHOGs functional
preferably at 200C for 1-40 h. The products obtai ned

EBRERssieagMedo RIS @ Stp lém%rr@t@@s geeradlydinemego those skilled

GEREELrt. SB%QL{%l'célréx% kberelgwe%%low the al cohol can be
effected by feducing agent’s e.g. Li(CN) BH3, Na(CN) BH

Li BH4 or preferabl NaBH4 in a solvent such as e.g.
I\?éiﬁ-‘lob(ﬁls BF BEePi 98T‘Hlﬁl a- LaOHé}ﬁaé% terthe gorggsponding garboxylic

GaQQQRHpI @b@’l@)bdvﬂlcﬁtcan?QQSBJvateci]-mt&Qm[Hes -d—eh l@lr-o@@\ﬁlﬁ\%) by

obt al ned consi st of a m xture of epl ners at t he ne
fteatmentoyigt eenitedmipe agd a wuiemaélegur@ﬂggmowd@ Age-g- DCC
d(???@loﬁ@&}l@a%@uhﬁdé)hﬁ Q3 1d8m ?Qmu%progyl) -N’-

ubsti'tuted am no as defined be
reflelergedisridehydrgcipride)y ng- openi ng of the epoxi de
with HG can be acconplished in an al cohol as sol vent

Spienftt VekbmEsQith B GHeQidfan aﬂk@f@“ﬂﬁﬁﬁ%r)’allgy‘lxgé%&tsmﬁlhahde
t enper at ure of 20L312C1)Cfor - . Sul f'o ation

deadstie demvagides wishRbe Goer§ dkrhe@ThRedactian psaceatie 94e & Hih
M%ﬁw@@mue&a&m@ AeHatiRl wthR ™ BEEOR tHaPEIRS Soxlized to
al cohol IIst ereo center.

the aldehyde (R" = CHO) e.g. by a Swern-oxidation. Treatment of derivatives with
R" = CH,0H with a sulfonylating agent such as e.g. mesylchloride, tosylchloride,
triflic anhydride leads to intermediates with e.g. R! = CH,0OMs, CH,OTs, CH,OTf
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 R" = CH,-Nu. Derivatives
obtained by this method for which R" = CH,-NHC, 4 alkyll are readily converted to |
derivatives with R" = CH,-NC.¢ alkyl' (SO,C, s alkyl?), R" = CH,-NC,.
alkyl'(COC,¢ alkyl®), with R" = CH,-NC, 6 alkyl'(COQalkyl?) by treatment with a
reagent Cl-SO; C,6 alkyl2, CICO Ci alkylz, CICOOC, ¢ alkylz, respectively, -

preferably in the presence of a base such as e.g. triethylamine.

Derivatives with R" = CHO, COOH, CONHR™ (wherein R™ = H or C, s 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 II, 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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"NHCOOx - Bu Vi) periodate

Ri ng- openi ng of the epoxide with R 30CH, particularly
R 3 = Hcan be effected in the presence of a m neral

waziodosush as HCl, H SO, H3PO4 or a carboxyl i BCHEP2)5/011430

e.g. CH3COCH, preferably HSO4 in a solvent mxture
such as THF/ wat er at O to 1000%I preferably at 200C
for 1 to 40 -h. For = Cl-6 4k the reaction can

b erf o d i he esence .of S ac . BF
CdrsatyyEhn e o -saﬁm tancetis falf T beSpiotoRmea o geagove
1900 nelreed eisat! (stepy, 124k tfoQﬁcelrqu @a/80 phior tohe R oduct s

m xt ure, of epiners

ned consi st ,of
aflégp/al\?@t -BFUBOted Anide oPaNiRg ué%ﬁé]h%?a&f rafthpﬂ%éféﬁa%déer step
CiaIThR @mafeGHRR Ggsdﬁed/b%trxteﬂn@b ks ARldNAR GheradfteR (63 W1 i in
the presence CQEt. 2 as described a ?ée foll owed_ by
cyrelqgy 5 pters &b Llifssirest airrrairestsspamtion ahihe sRsntamerngf tke
agc@ficiAl, 51e) o@gﬁﬁﬁtcaﬁlﬁ@ c?rrﬁH a8y RAGBleHEl BPLEI SHps g1
NaOH, KOH, preferabl g in a solvent mxture of
araiGNf desidedade sprrigd oghop énaa!s@n@ric# YaP 4 dp oA we7a/b as well.
apparatus. The products obtained consist of a mxture
of, epgyien éls%tfc?@@% bh&r disdrB6£anide abﬁvam@@ohu%&c\(ﬁc anhydrides
ri ng-openi ng o e epoxi de can be effected according
to A Heydari et al. (Synthesis, 10, 1563, 2004) wth

are Rng agent such as B Jpreferably BH3NEt 8\i R )
t he nce of a prom)teF as Lidd4 in EtR R
the ntoat -6—+e~500C, er abl y—at—200G,fior 400y
h. pr/bduct s obt ai nedg sty of a m xture ofy /
epi mrs & the al cohol sterédb center. d) Mdifi cat i oRs
of thetam de groupi) Curtius, rearrangenent iii) D-NNH2

ii) Saponification iv) Deprotection Et OOC COOH HOOC

R’ to R® in the scheme are hydrogen, C,_s alkyl or Cs.; cycloalkyl. B, R®and D are as
defined before.

Preferably D is 4-chlorophenyl. Preferably —B- R is 2-fluoro-4-(2-oxo-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 anilines D-NHj in an inert solvent such as

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



cl eavage Gin the schene is nono or di-substituted
am no as defined before. Curtius rearrangenent (step

WO Yooeh48182 hyl ene- cycl opent ane- 1, 2- di car boxyl i cPGERR005/011430
ethyl ester to the t-butyl oxycarbonyl protected am ne
was acconplished wi th di phenyl phosphoryl azide and an
amne, e.g. NEt in a solvent suth as benzene or

prefera ly tol 0 .to 1500C, ef erably at 800C
whulting Fom atﬁﬂﬁ tﬁf@fh@&ﬁgﬁé 5%88?5%%(%‘%8?%@“9?%%%
V\Esttéhﬁizﬁtlé‘rll 6%@ho&ﬂ§d&aﬂ§dé¥%@'&ep Bl Qﬂs@ﬂlyrawcfrﬁ%l@éw b} dissolving
C]—| at ngﬁxo 1500C, referab 8 to 90
5’6’n‘PfaPé‘ prruel ey a%}élt Jlowe .bafé{eﬁ%sﬁer(twwhwnyl

| dHldridiadt obE @afsasgl ﬂosyhfhdz 8BerHSHE. r1|9b@ds9(m)tés% émwﬁfc Sters
procedure |a protecti onH(_ﬂéep V) can fect eoT

5 v tlaermeﬁ@?%vvlth@pthméﬁ%iﬁa@ tep thé@aureﬂs awwtwpteé with

C&M’é% Rh G s@@érgisucﬂ{ a%ﬂ@lh@@é b!r §63 d'tHenatréaQéd’@RB i%&ﬁr A3t
referably at 200C for

A@ﬁVG@dftémﬁaltaﬂﬁﬁ(‘{%lﬁ@bg 67¢°) Eﬁsglﬁgm@@mm&m \Nhl ch can
b&,c Eggﬁ 1A5%ah@hg to the net hod described by C. F.
Bi‘gg t al. %patent appl i cati on WO 2003045912) and
steps vi_ - ix can be carried out as described in the
synt hamitkesisiob exsdrprerancadicashexanyyle datieatiyeoda éntsamolecular

10 %E?T;g naRhsi st of a mxture of epiners at the newy
f d stereo center. Et in the schenes under
procedure 1. a) to. d) can be repl aced with anot her
G .6 alkyl group, preferably G - alkyl group. BRr'Rc
andRD " the scheng nder proc d\uég La) to d) e as
def | ned ~bef ofe. Dlﬁﬁ#fer&bly 4 lorOdpheﬁ - B-
Rc is preéferabty 2-fiuorq-4 (2 @)@\@/H- py o/\o/\o
tidin-4-ylj)-phenyl. N 4

2
R" R

E R! = alkyicarbonyl
b
: R'=H

R
rR"o NH-D RE-BHN—_ .- NH-D Rc BHN o
R 0 T
o} 0 o o
~ 11 RW=H
[:» 5 RI'=H 15 m D
¢ 7 RIl'=Me 13 R = Me
R" R" R"
f E s ? t |
! R"0 R ~. NHB-R® DN R e D HNRI . __oR" ?
'.’ = - .'.' - - /
7| il RN R
0 o) o] o] o}

6 R = H 12 RW=H
h 16 n
8 RM=Me 14 RV = Me

s — . j 6———~—> "
o R

15 1 04'\N/'§o 16 v o= /\0
\
b BR®
9 10

B, R® and D are as defined before.
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2. Synthesis of cycl opentane dicarboxam de derivatives
(Honochiral )a) Synthesis of key internedi ates

w0 ea@ne4dist ones and epoxi des Et OOC COOEt Et OOC EQDEP2003/011430

Li pase PN ii) Lipase OF HOOC COCOEt pepodate cl eavage
epoxi dation The resolution of racemc
rans- net hyl ene- cycl opent ane- IA‘ﬂQCarboxylic acid

di et er Vi no .saponjificatjon be

AR er e At MRk RBR E0b e Bk Ao R e st encogsivt

a.{rfcpm‘d tHhe, g Radt d)IQmixﬁﬂaBlﬁ}kb Yrordéed Bydrody @byl is@h&drted%o the
t ai ned enantloner The foll ow ng selectlve nmno

s BHHIGTIVAHYS DRSIRE ¢ ﬁlam Ha%%fef@lﬂageflb%ﬂcééﬁ g8desHerids a

Lp sf;l‘fkﬁ‘ryl%ﬁ@@bf @%&th&ﬂdwnﬁﬁgﬁf&yﬁaﬁwa%@wesence ofa
he used Kﬂro ases were selected froma set o

Sonse oy egnblsN(qthrdiisopgopylamiag éstep 1) Sptianilyifer darivatives

CRITR leefd@cl ddneas deddylakiB Mt GR} 2 @PHSy BE ¥EHRd Ot H’ RasmeRNvith
from Phyconmyces nitens) and actlve ones (|

| §-BakiOTobtep bmltarapiatlagslorronanptiere. wafgrao‘?hlra or a achiral

Rhyt drg n { '
SNSRI 1l 1R SR IO Ml S Byt

dins b ddedr elienR084,147pP 4P§ 06Ut hert. Corprign AR ® il Org. Lett.
AR OOl 4e%tyna§ 2001 95?13& un% Fheth. h%t i RS ?766 £Mleads to

pl g i lver resol uti on acemcC
mmwm@&wetlmnf%@nnche@(@pé@PB&%weD bicpdicdactioret hy|

e&&%uw steyzg dAﬁxmAnvéﬁostw %O@tﬁta"ﬂLyl éé‘é éa M

‘turned ouf to
e@@mallﬂsé]l)é@mr\}g:afl@p qu@tly transformed into lactone 3 e.g. by treatment

with I, in presence of K;COs as described e.g. by Toeke et al. in Tetrahedron 1993,
49, p5133-46, or by treatment with a chloro-, bromo, iodo-, methanesulfonyloxy-
or trifluormethanesulfonyloxy-methyloxirane after deprotonation of 1 with a
strong base such as e.g. NaH as described e.g. by Burgess et al. in J. Org. Chem.
1992, 57, p5931-6. The lactone 3 can be converted to the anhydride 4 by treament
with an oxidizing agent such as e.g. Jones reagent, pyridinium dichromate,
pyridinium chlorochromate and subsequent treatment with a dehydrating agent
such as e.g. thiohylchloride 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 e) 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. thionylchloride. Amido carboxylic acids 11 and 12 can be obtained by openirig
of the lactone 3 with either H,N-B-R® or H,N-D (previously treated with a strong
base such as e.g. lithium bis(trimethylsilyl)amide) 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 o and p).
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resol ution of racemc _ _
trarts-nmet hyl ene-cycl opent ane-1, 2-di carboxylic acid

walzeshigisest er. Bot h enzymati ¢ hydrol ysi s st epSPGEER2005/011430

performed as enul sion of the substrates in an aqueous
buffer system During the reactiﬁm t he sel ected
pH val ue was nai ntai ned by controll ed addition of a

ibﬁ? I%ﬁ g ﬁEg&%’%lree’% étgd &%Jﬁ ogg-:lz:(\gbyFesgt—r‘célgﬂ?fgpreactlvated

seitheyiMs;)ab btsymhdn/\lesr ( s&gs §aAd e aSiinilaily ésedrp8aAd Wl @redSacted to

Pk 6\ R AT by B SRR AR VR PF 4B by reaction
Dbﬁ@rﬁdw %thMNBdk“fpfraﬁ@my PctRdted wila%edhs bie sBPERAET

Conversj on of nono acid to the ketone and
‘1“8 I%B}%EQSIL@ﬁ%%e é%ﬁpr‘})e isapidesld bygerqtioped imjsler I9awith

sHemhetp&t@it@@w&ura%&ohgbad%)sumgk dg. QRhiu%‘ﬁls&fm‘Ieﬂ?ylsﬂzl)amlde

oXi % ol efi ne Ring opening of the epoxid
Sfeé’c‘f a 5% TERSSIORT HE S thmc_rl@mt et Beprsaberfueh as:?HF

B@fobaa&mrrfsrusn@itqexa)fg@at@@ @nghg HORIRE tb ISRE..
Cycl opropanati on of the ole ne can be carried out

accor di nq to the nmethod described by H E. Simons and
R[f dBsiredm tnlnay(bl' deAnatizedh edthSofincB6hal §3321@s TAR&I

: r{grgslf(\)slrlonaglggll g ¢ l..Zfélggxio o}ishseorﬁéi '@EI I oglget Q@Q}gwnh e.g.
t hié}féafeduqtl)onwtﬁ& £iGQAOConsligt totRies CHt@Hrmdn ageNzklﬁﬁ@-
aDQnOa)fi%sO%Mh RES@@HQaH bg cglfl\eeh%ﬁtl Cfata{'rﬂ & I%Mez) by

nodi fi1cations of ket o- r oxy up can
eFF*’éE{eEHW]é}ﬂ F‘é\““tdoanﬂlﬁé apga F@H@Fé’tsilté"rg r@epgenBsucbe@s e.gsPhEe

cgcyctohexylmwdmma)t& ?mn@nstcﬁﬁletﬂﬂyﬁmdpwpygaﬁ’er
1 C n e ene
TP aTIR TR e AR PR stelt of (G0 ko iy KR GH:OH with
ot eflfonglafisg egent Juchak IEIgV\EldS}ﬂ)g}ﬂ(Frﬁih,l aisilohlotitle, tthiflick@hpdréde
(l%lic? 0 1&t¥rrﬁ?&?at?§wﬁ§ %Ig%?l%? S(ﬁﬂmc?Fs, CH’]OIF'?ﬁmt can be

etic procedures’ I a)
reacted with a nucleophlle »Nu or NuH such as e.g. an amine, a heterocycle, or a

source of a cyanide or a fluoride anion, or a heterocycle, to give derivatives with

R'= CH,-Nu. R'or R" = CH,0H can be oxidized to R or R* = CHO e.g. by a
Swern-oxidation and derivatized to R'or R = Cy.¢ 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 = CHQOH using standard procedures commonly known to those
in the art (e.g. desilylation with TBAF, or de-paramethoxybenzylation with DDQ)
and e. g. oxidized to R" = COOH or formyl. R" = CH,0H, COOH or formyl can

be further derivatized using the same methodologies described above for R' =
CH,OH 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 l;e used for the treatment
and/or prevention of thrombotic disorders, such as, amongst others, arterial and
venous thrombosis, deep vein thrombosis, peripheral arterial occlusive disease

(PAOD), unstable angina pectoris, myocardial infarction, coronary artery disease,
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hydr oxyester epiners are separable by chromatography
on silica. Fluorination of the alcohol (step iii) with

wo ewenssiism of the configuration can be carri edP@OUEP20D3/6011430

di et hyl am no sul phur trifluoride or preferably with
bi s- (2- met hoxyet hyl)-am nosul phur trifluoride in
CH2Cl at -80 to 200C. Saponifitﬁﬁﬁ on of the ester

t [ an be carried o as, described jn.the .
S RaE BBt e (b SeomBr TRl 5o By BHaion of
t in€aMérdationiahth aReriosBteNids. (HE EPmpIurtBRf B ReRaMPVESESan
nt hetic p ocedure,lg}gggeferably

ag described in the s .
b%js g s 06 eg IRt 94 RS e VEﬁFlcfﬁqsaée HO4As itRrambelytic
aGeRby afidl HltehOdlE, ie@naér tidigluk@haARSrdrakeig¥dplasty (PTCA) or -
saponi ficati (step vii) and subsequent am de

f gr n%\P? q[gle BRIONBIRPY [%eéltpgﬁraf,ﬁuitqr)es and inyhe maintenance of

ae6aIR] dcsdiephtascyde sig toefl ht@bdRlysi phiidnts. F.34) inhibitors of this
Al terpatively xyester can be converted to

, the hydrox . dto
t REEANBANAOTR PRE Qf{é-y%mlobc%%t@a thsappXvith apRRES 2gulest Withg
t @ffefeat ABHASLLEHMor Weihd silkeRt ag%lr%ga{ﬂ&hﬁ%l&qr&ﬁvi&lei t.,

ﬁg, 4171, 1977%. The relative and absol ute

c ﬁcrméﬁm 18R SHTPRRENQ BesesnBirupes have 28 cHeshonviamour cells
OidesrBiene theb¥taddd. Théy@inanatised Ssbe kb€ adiA e AR Ed
with factor Xa. The al cohol group can be converted to

ey TPt e e s, b Sogny arteil o dee
predf eirambysig isth¥ prt@ref indhhomnd an addi tive such as
AgO at 0-40 C preferably at 200C. Am de formation (xi)

TR IO R
| @oipud adl fefivizdiabbeddn dnghaema ATCAE dcodpiaile exigivnt.
reaction of the acid with RC-B-NH 2 can be
Ceolpleelnitlsog?&ev%lsse 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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described in the synthetic procedures la), the
preferred nethod invol ves i sobutyl carbanoyl chloride

w@x0e04815at i ng agent and N-net hyl nor phol i ne asPGEEBE2003/011430

-20 to 600C, preferably at 45C. The second am de group
can be introduced by reaction qgf the ester with D-NH 2
in the presence O Al M3 as descPibed in the synt hetic

PR SR ST Hie 50 L AR 1 BrGI PO T T B e
Wwhép&eicdddNT pRopliylddiie tiel@isein 6 £dicEattsvehials adaswicilb@dvitithe
O R ST b R W Sty
(teat@aiht cERionthatic diso¥¥ors AR &G4 PRbA b osts, vehouSerembBsi§tdeep
NI T
(dpatandhl i8R8rdtRnSOEbeire aAbgalideaNpultieoiahy EhBoltkt )sirolle/due to

e Sl SHBegnes e, procedite I 8 L0 Ehied wi
REESeb el ythetapd oakdsienogs,aH@ior BamBer.and D in the
schenes under procedure 2.a) to e) are as defined

fare. Dis preferably 4-chlorophenyl. -B- Rc
e fensop BoRrlss e st SRR Rgs IseToghapove for the
prepurhtich ofSyiedibesdis fok twgbﬁpémwﬁi/@kgﬁa bﬂmmtﬂeatmebnt of
derivatives via succjnij.de .2b .3 COOR 7
ey Py B TG PIR AF 98PN BEr Srabiry ik oF the
Aheapautahert propiybiceit alehtynenBof fReoinbotic disorders, arterial
ZtBIJm ocgs(ljs_, \L}e_n(o%:&: t Xrgl_n%gtigyc{eleg 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. 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 pl 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 S-2222 (Chromogenix AB, Mélndal, 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 dissolved 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 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 slope of the linear regression fit to 7

time points (1 minute). The initial velocity for each inhibitor concentration was
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1-yl) -phenyl. In a suitable solvent such as e.g.
acetonitrile, maleic anhydride 1 is treated with DNH

W@e00R0481B NH t 0 gi ve am do car boxam de- car boxyPCT/ERPZDDEG11430

2a or 2b, respectively (steps a/b). They can be

converted to the cyclic imdes 3a/b, respectively,

e.g. bytreatement W th an acml‘“{eg HC) a Lew s
n anhydride (e.g.. acetic

Aci d
%9rdmpe‘gb’y Hﬁ SM& g@@e%‘l &g ol Hé%heéwearsgm%@sq Knear
ﬁ:gregg&s fit (ROD/ mYTS. M prak&t @is@dciatibn c@ﬂ&ﬁhts@@@ferep Gldsiabed

I, 2002 bov ich etal, Bioor Che
Lagcprdingto émg an?% @ﬁhﬁ%t Y. Gk Prosaf, %Lé'ith%@nShlP between
Zﬁmnhlgﬁ?& c()§§t§@t5(K‘P)/ eﬁlx)d thélz&ic@mrmth@ﬁlh@ctu& b ca@se

racem ¢ respectively (Rl= C - kyl), is usua
ca?rﬁfr‘rédnfab'tﬂomﬁI@sp)e%ftaﬁ@ﬁtlyw tgactinn. §1tharzloP aacel. é%73d2%/

aisd%ts 1@st] %ﬁseﬁWn&B@I@@ hid &&bﬁ%@u@e‘l@t Id@te%a&d%w&usly (Ki=
| vent such as e. Tuene or xy ene a

Ulsqfdé+§/é<m)i ﬁéﬁé@m fop i stb e awémg detsrmined woder the

desditi RBG theltest MhKR TSN BV &L c&hcen&m&%h% %%ﬁr 0.5to 15
956; Kurihara et _al, Heterocycle

S‘é@@ﬁga @ottgnbergR, @%JA Hiade rIgIgBmIlg]yEP Igggggn@g, gheg@;:tlon of

berys8h é$ @e%ﬁroamm@sdb@ﬁ@m CSuBMFJt@R‘Ji&H@i@)QMH des
4a/b are t entreate RC- B

r P ptiape iy drabysis L\ﬂéief ‘é’é@ffﬁn& r%@@feﬁpr@etmﬁa&pv@nstphys
(ﬁEt‘%pl 985 IEkb 15"57‘4 %3987 B abr&idk kb EleQ %ad'lék}@ PHi ftnﬂmlfr‘on of

sql vent such , .Wher eas usual

prilingiiemse bydﬂw&saa@ew%mﬁstgnw dn%nob&%@ms @%42 éé6 85- 93.].
Nati [ an be derivatized to

\?gg? Iéﬂs 3 f%’z ag%;a egdrr%uégé%&\?'eadi ng to racemic 6, step

i) using nethods generally known to those skilled in

t Flee ativity Sbhile 1w piodabilae waight aﬂas‘aneesqhw,enonev«ry\be characterized

5 | eads .t
e e AN THE R
cHh nind sobmwerlm @M$®hod dmrdlétsr (redg up Ridle:deﬁfﬂkll\tﬁﬁl)txobyn the
LLERL n u?ﬁ%ka@er?é‘ bs %&ﬁuﬂ%nap asmia (Cogpame i Whole blood

r'eagen
anticoagulated with 1/10 volume of 108 mM Na citrate) was placed in the

instrument-specific sample container. In each case 5 pl of each dilution of the
substance-dilution 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 ml of 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 a doubling of the PT
clotting time, was determined by fitting the data to an exponential regression
(XLAit).

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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(di cycl ohexyl carbodii m de) or EDCI
(N- 3-di net hyl am nopropyl )-N - et hyl carbodi i m de

whymsoehsonri de). Treatnment of racem c 5 with aPCERE®SZ011430

of an alkyllithiumor alkyl magnesi unhalide |eads to
derivatives wwth Rl1= C(Q 6 al kyl)2CH Reduction of
racem’cS(e . wth NaBH4 in é’—b | eads to the

AP %ﬁzﬁs Rdegragival 2 B, T UEEA0 EPHER? ohe

Trleadafteninadé uples thealeivaisdilition ilR1He sanfelsBIEhtWlhétedt is

sul f.onyl at.i.n suc s e.g. ylchlorid
t8§f§? dopithythe 14 b IAICEmaﬁgf’(‘}PY%%d PEDgeeseny (purified soy
pheyphetlaties.omi ¢ ellaglc Rd, srab{lAfNEd pedseve, DddBEnring,

B‘b C%g rhé‘BgS—lﬁﬁ)ctl}ﬁd e& 2’5 %gtaL‘ﬁ e} léur’()@qNglagrgla I(\I(;Jblzramed
I fI’odﬂ\Zh)(ble))lobd agtiv@gdRkddvwaith YA véiunke 67008 nHidN 2NHtrate) are
1(%/@8&\1/? orEt ai ned b thl Si met hod for which Rl11 .
PP EORPOURL ipipt 625K 6 AQRSET B IANS. GAH Bt et *C
Wedrhtaiiink, 17505r8 - iNGibito6 Hﬁéd{%lnlﬁlg%@aba@davhw $2M1. DAL ATtin® FS

aﬁ&waﬁ@ﬁrq@%tz& WBIFr 6 Batlend TP+ Hea P ehGai 2H20 25 m

Cin- WRGit-36°@hteyddded. @'h@@n@ u@t@ﬂh@)ﬁ'b?in s B Meinkvbhs determined
cti veI g}&ﬁtbl y in the presence of a

%togwﬁaﬁrggl e & ABCONSBRYTRLAT, YaKchfrppghkabouta

C&&blﬁ@@lﬁthmwﬂcﬂng(mha @i defRAmet b9 hitfhg Bedhutedhhn -
%%readll be. tr%ﬁforrred (in one or nore steps) into
opgrta) sereieR (REiOhet er ocycl e usi ng net hodol ogi es

anal ogous to those described or nentioned e.g. in
, TRKbvubes of theHdetier @my;@durﬂs ohei¥iprésels inMHRARBRraBBY drfSunt

|_é)tA Katritzky (Edito } and Con‘frehensw
PyEYers © %SPFS)alna o4t 0804 tow H. The BT yplyeepreferably

1%%8&%8%0% o eQx Egéa(lpyto'.a‘bmﬁ%tg lg)k ;}Ijll\élsf %Fg[r '1) Values

or nore Sp eCI oxazo

\}J@feralﬁ%ﬂﬁo@ﬁt tdlabodt€d.5 td—ﬁi()t uM, &PeciABAE.ab3PEPs to 10 pM.

or brueggen et al,

Example Ki [uM]
factor Xa

47 0.009

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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Tetrahedron, 49, 1993, 9353. Alternatively, the COOR
-group of racemc 4a/b may be transforned to the above

worznbioenserd groups R11 (step j, |eading to racerdDEFRO{IN11430

prior to the Rc - BNH2/DNH 2-pronoted i m de openi ng
usi ng the sanme nethods described for step i. The im de
opening of 7a/b to racemc 6 is*carried out thereafter

(steps,k/ 1) in analo to steps g/h. |If desired or

e P et e d R et Hosthsrt be PR 20saner
4xﬂlgiibh lwﬂ}_l %ffanﬁlﬂsarlaéby pa@oxbgdmrihifdeﬁaroyy bgﬁgiﬁgl itﬁe&ﬁls_&ibded
chira t ens - ) , esired, carri e
ﬁfnwnéﬁaﬁfpffaﬂgﬁia&?g{qr;}ﬁ%{%rwwwsﬁyo%“%?@e saltsygatjonally
4in cOMBIMEDh Vit othyrctheRbeRaARy tilGA1OMPRNER, Aes i YALAivaS
via succi.ni ¢ anh d{li des 5 4 l;z to R6G i.n the schenme_ are
HyEigEEatioriorm t&é?t Grwigh suitables nemitex)$ Ingst therapgitticallyar e
asmjatibraedlidef bgad cBrRt efaddlas 4Adi § dédsiel] @uaphemaceutical
Preferably -B- Rc is 2-fluoro-4-(2-0xo0-2H pyridin-
1a-d§/‘I“)a“'ESphenyI . Diacids 1(Commercially Avail able or
Known fromthe Literature) which can exist as mxture

FuitabR chiBiee Materfilsart 800®ly afifgdriecaraeeiiherihls, e aiss @FRhic
are.converted, to the é_g{?eig c ci s anhydri

. es 2. by -
tPERETRHETIH t Uhrd Q&4 HiFryr T Hate tor%_srfwwes thereof, tal,
t( s@dxﬁieraamwr ¢ts Odltswhit Be sddfds ld@ﬂrféadﬁrﬁftérﬁés&'ﬂhbéﬁrei@ €oatéd fblets,

chene tep.a). The tra i acids c ot react. to
(el eaRIG camhoieh PHEDLe HrES Hahal oy soh Getint
adapyrdési adl€ Sorlexamples eqpatadleasils Of dxel) Yatdl @6d bemait obA -and liquid
Al ter n@t ively, t g’g r-eact 'f n m.xture s concentrat ﬁd
RHEE e W BdefuF of eagtiygpstedisnhag farsiegmght,
idwoer bé tigtted irthe ichde @A b b0 felatRacapitesiHuydble d@gic? nak@ials
[rfeac}{ ed %{\n t) argi l.i nes DdNH I n anfi nert sol vent B(ui:h as
PEthepragustiop of sehrdonsaadsyrups affe farsierERIep X SHPAS sgsucrose,
(iv@Psuphr anl@re ko Sucthisle eﬁ}ﬂief hﬁgarfa[scfgi mijdcaek saltitibMeare, for
! e?(gr%p el, Vrzlgteeg,ea?cogglg,bpoorfyo? r, glycgr%raenddwpetggtaglg]oﬂg %tugt%/lile carrier
“materials for suppositories are, for example, natural or hardened oils, waxes, fats
and semi-liquid or liquid polyols. Suitable carrier materials for topical preparations
are glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils, liquid
waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and

cellulose derivatives.

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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Esterification of nonocarboxam des 3 (step c) is
usual Iy acconplished by dissolving themin an al coho

WG 2wb/o4sasVeOH and Et OH fol | owed by treat nent WAEHEP2005/011430

thionyl chloride at QC in analogy to / . Ind. Chem

Soc. 1992, 69( 10), 683-4. Racenmc esters 4 are then

reacted with anilines Rc -Blw+§?(step d). Anilines
preactivated with AlMe in sol vent. such as

?@hﬁ%h?émafelHFMﬁ%araWaﬂStCHew%lmceataw 10Ul -390t e, preferably

el quateg of erpRpalbd ef fowsualll y 900C) to give racemc
1, 2 cyclopropandlcarboxanldes 5. 5. Synthesis of

ar boxam de derivatives via

%rﬁ %ﬂﬁwgﬁ[he"élmp S SFSp F%ﬂéﬁéﬁtfe Hie BResenbInyeniosy BaRgTe drtatl.

HIBeylard, Hidwever, Mt ihtendedRo lirnmiVits Scob® iBanynaAfd. D are as
defined before. An Al lylester derivative 1, wherein Rl=
COQ 6 al kyl, .COOCi 6 al kyl ﬁé@ééigllyl and R11 = H
C 6 alkyl or a suitably Op €8d hydroxynmethyl, is
converted to the diazo derivative 2 using a diazo
t Exungflel an@agent such as e.g. tosyl azide,
di phenyl phosphoryl azi de or 4-acetam dobenzensul f onyl
azide in the presence of a base such as e.g. N
N-et hyl di i sopropylam ne (step a). Optionally, for

derivatives wwth Rl= COC 6 alkyl a deacylation to Rl=
H nayngijcarrled out by treat t with e.g. LiOH (step
ra

ul ar cycl opr @,
I ooro iral cat t ‘dE‘FIV
|un1 cop cobal t rut heni ws

egln/. em2004 47, p4
Comun. 1997, p 11-2, Org. Lett.

using a

from
descri bed
6, Chem

Trans-(1SR,2SR)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-

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

Cis- (1SR,2RS)-4-methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-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,2SR)-4-methylene-cyclopentane-1,2-

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 was cooled to 22°,
diluted with 200 ml of water, the pH was adjusted to 2 using 80 ml of 25% HCl and
the mixture was evaporated to half of the volume. The aqueous layer was extracted
with AcOEt, 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,Cl,/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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30

2002, pl911-4, Tet. Lett, 2001, p2521-4, Ang. Chem
Int. Ed. 1999, p700-2. ) leads to the racem c or

we@e@nabisaseri cally enriched (up to >98% ee) bi CRCI/ER2005/011430

| act one derivative 3 (step c). Alternatively, for Rl=
CoCi -6 alkyl, COO C -6 alkyl, COCallyl, Alylester 1
can be dlrectly t ransf or ned |nt‘é)4’ractone 3, e.qg. by

tr nt with 12 in presence of .as _descri bed
E r@em‘i&%ﬁ gntaiping;la (fef rgAWéﬁﬁhéw vegdn 500! of CH;3CN and

p@la?tgd ﬁﬁ)seﬁl enBY withGAHEIHN I, ©B.03; 16/dk SFy®enzdRF i and 31.3 g of

i odo-, anesul fonyl o

t N-Br disratrlammmestmdnyi- etikykﬁ@pﬁym&ﬁ hygpechigriderand stirring was

degHipieaat m fQif 30L¥id. The rﬁ»&m@@apééﬁe&wﬁh 283 ot NaH
as descr| bed by Burgess et al. in

19dgroagiinegnd 3t1tr61g Wi sontarediie 28 (olan 168 a@érw °Cefr B b The
t Hﬁ‘xtﬁwgsrévgﬁorﬂteména HRARRALe rhhoﬁ'&i wfwéérzA&gE@&%le N

such_as e. Jones reagent, pyridiniumdi chronat

pePdl- dibg SFiICOR e Mo WRTSdaxith Gl Dsefabind N Hé?é@néhtme, dried

. V\’hﬁche\épgﬁlﬂéﬁjt'b%\}erlg Be %ﬁ@nﬁé c&m ouﬁ{‘ﬂ?nyl chloride

oxal yl chl ori de (step . Treatrre t he anhydri de
th either HNB-R or H N-D in the presence of a

bé@é 33115%8 dSReS8)-2pitr Clip Frephenydrg rhamayhied amqthiene-cyclopentane

Cé‘JrQWUa&d%?&)ds S5 ( step e) and 6 (step f),
respectively, m xtures of the two (attack of the

akhheruds gaterial é'e ELF T sigvasrdagselvehin 200/l @ftMe@H and 20 ml of 7N
SNEOE fthd %mtﬁﬁlswiysﬂﬂ%a @92?@%91-]0?}{ L@k ateﬁqgl'z i@y R

can be converted esters and
t PaAitipped begivedn Q- hNoNWHrﬂner Ao13 ishevigOep ey laygir twas Washed with

' eﬁl%staha@ﬁe a@ue%seayms%dmhgaﬁ{owo lbma%%é(lﬁs?%s

m des teps |

r ﬁlsf,ge@ ﬁmd/ 616;:681@:@6 drieddp gigtl IR g (45% Q}/@l’ﬁ}l]d pétherrglragém
% Sth 1 Gis atﬂale%‘ ANeIaINTl Il\gizﬁxglmpl_ﬁar boxyl i ¢ aci ds

12 can be o ta| ned openi ng’of the |lactone 3 -
W|th either HN-B-RO or H2N-D (previously treated with
aStsp AohignEALR. Bont-detlylene-gyicioprntane- 1,2-dicarboxylic acid 1-[(4-

baﬁ&ltor pEfYArsidk y2-) BOReEd- 200 DREHHERE- 1991) AL Blde)
( 1 ) and
cis-(1SR,2RS)-4-Methylene-cyclopentane-1,2-dicarboxylic acidv 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide} (2)
To a solution of 6.0 g of 1c and 2.6 ml of 4-methylmorpholine in 60 ml 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 m] 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 ml of
DMEF and heated at 60°C for 1 h. A further portion of 0.56 ml 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)".
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resulting al cohol using a oxidative agent such as e.g.
Jones reagent (steps k and 1). In analogy to steps g

w®200b/04hsy can be converted to the correspondi POI/EP2005/011430

nmet hyl esters 13 or 14 (steps mand n) or to the imdes
9 or 10 (steps o and p).Esters 7 and 13 are reacted
with H2N-B-RCor H N D, respect‘i"ﬁ?e‘ly (preactivated with

bi sam de eps

ebiebonsd iR AOR R SAAR M) oBREAHrRE TS B Bowhi? 45
m,ItQMJrBl)Sam de 15 may alternatively be obtained by
reactl on of imde 9 with H2N-B-RCprevi ously pretreated
\Gﬂ:‘ % g{er ong base such as e.g. lithium

B¢ et hyl sil yl ) ani de (step u), bisanide 16 by
reaction of imde 10 wwith HND (pretreated with a
strong base such as e.g. lithium
bi s(trinethylsilyl)anide (step v). These reactions are
usual 'y Jcarried out in an inert solvent such as THF,

- di oxanear toluene at tenperatures ranging fromRT to

15 i—lred Rlmay be derivatized to other
L;@)l onal @ ps. Typical transfornmations are e.g.:
rolysis of RS COOC 6 Alkyl to Rl= COOH with e.g.
Li OH, reduction.of Rl= COOC -6 Al kyl to Rl= CH2OH
wth e.g. NaBH4. Derivatives with Rl= COCH can be
converted into am des (e.g. Rl= CONMe2) by treatnment
with a suited am ne and a condensati ng reagent such as
eTgns-IDEXR zsn)wﬂxohgxlybpaaab@djzidrtaibbxﬂrc abaak[(4- chloro -phenyl)-

BB LA B ke e Bhe R bE A VA EEmel ' o=

CH2OH with a sul fonyl ati ng agent such as e.g.
nEs y balhtion o280 § ofgoineiduoidi Idie,200 mlfdf MeGiapd 65 de of eatds was

T SESeld b D E oA PTRTQ TR RS e £ g6 Na1O

M.ﬂ'd'stisﬂﬁg‘lw%coangue(hn 20C fier, 1 la Thetsespeayich eras evaparasaitoee

0 orl ani on a heterocycle, ,to
YydmgbPR, 56 el proeiSpe  BesfBen o Basft e TR ot Ly
beasod¢ied] mﬁoﬁa&dﬁhdrth&fdsﬂae COneatograplyedeon 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

Cis-(1SR,2RS)-4-Oxo-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo0-2H-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+H)".
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Swer -oxidation and derivatized to Rlor R11 = G -
al kyl by Wttig-tgp reaction and subsequent

whymsogasat i on of the doubl e bond. For deri vat PUBEEP20D3/611430

R = suitably protected hydroxynethyl, deprotection may

be carried out to R = CH2OH USiAQG? standard procedures

comonly known to those in thedt (e.g. desilylation
\QjL:th 'Il'BAF, or de-paranet hoxybenzyl ation with DDQ and
Xamplei di zed to Rp = COOH or fornyl. R11 = CH2OH,
COOH or fornyl can be further derivatized using the
dol ogi es descri bed above for Rl= CH2CH or
scri bed above, the conpounds of forrmula (I)
are agtiye/ conpounds and inhibit the coagul ation
facto a. ";$h>ese conmpounds consequently influence both
pl | eto agti yati on which is induced by this factors
an asmat | ood coagul ation. They therefore
i ethibit the rmetion of thronmbi and can be used for
t he treatnent /or prevention of thronbotic
di sorders, su , anongst others, arterial and
venous thronbosis, deep vein thronbosis, peripheral
arterial occlusive disease (PAOD), unstable angina
pelittord of, (3RY,68RU6ER Bland {8 $R,68R 68R )-¢aandgpinn [ 214 hepyane-5,6-

di.sease,.pul Ly, enboli sm, st.r,ok r ebr . e
GBS RAc N T eEBAmeR P Ghie s S P st Hagyridin-
angl)gHeayl]@adldegr osi s. The conpounds of the present

i nvention can also be used in the treatnent of acute

vessel cl os associ at e ith thro | yti.c.ther

S atpendensts g ERP G AR G SRR et of AP B il

avwgl toqitaisdt R 2{CWEAD. arg dy7psss-giladfoperbgnafic 1didagdstaniag was

or peripheral -arteries and in,t i.nt.enanc f :

Vool B ok, 18 BRRRE R e B E PR RSP G Eaeous

psoll it & N&HSGpanddirbih eascaftinubd $ori 30veint Thamieyird wisiwashed

par. nbj.natign therapy with an anti coagulant .

writh 120 NEPFEFEHT e 08 polE Ry el R 5 AT ER aibe residue

aggy chgerhhwgraphbd bh sitita @poxdde Preaadsorbed 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,6SR)- and (3SR,5SR,6SR) can be separated using a larger amount

of silica,

Example 6

NH, v
ﬂ\? NH F
Ve
Q (o]
& o
Cl
N\ 7/

Mixture of (1SR,25R,4RS)- and (1SR,2SR,4SR)- 4-Amino-cyclopentane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0xo-2H-pyridin-
1-yl)-phenyl]-amide} '
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t hronbol yti c agent. Furthernore, these conpounds have
an effect on tunour cells and prevent netastases. They

wa@2ehksasef ore al so be used as antitunour agenPGI/EP2005/011430

Prevention and/or treatnent of thronbotic disorders,
particularly arterial or deep vein thronbosis, is the-
preferred indication. The i nvent{on therefore al so

rel at es tical_ conposition sing a
C/Srfﬁ A8 ogg&ﬂ nﬁ@&%mér%ﬂaxaanwﬁé@ﬁaé 2 %%mrpomum
ageeft abloe wiXsTiNGEGHtwas ThatedRMaN?7 ap orsdﬁeumsegearﬁma,&&fy%de
c%gfounds as descri bove for use

SE0E ManfeRinyed ?%1 J&¢ sefutign WégﬁVéEP@quy thegresidue

t patiapaed barbdyCHACL ‘dﬁd 54bs tRNGAS pHYT thd ey deb @At JBRas
and/ or prophyl a seases mhlch are_associ at ed
WD LBt N NefdHrandeahanad VHaH ol Ahe preasic laver was
t RedRANM el &napatﬂd/@;aﬁyxka&fdate 682 O ofithetills EFhPEIM. Ms:
and/ or p;@phylaX|s of thronbotic disorders, arterial
t Pro ,- venous thronbosis, deep vein thronb03|s,
peri pheral arterial occlusive disease, unstable angina
PERdples, nmyocardial infarction, coronary artery
di sease, pul nonary enbolism stroke due to atria
fibrillation, inflammtion, arteriosclerosis, acute
vessel closure associated with thronbol ytic therapy or
restenosi s, and/or tunour In another preferred
enbodi nept, the invention relates to a nethod for the
thera\;gﬁlg_and/or prophyl actic treatnent of diseases
re * ted with the coagul ation factor Xa,

i cul arf N uhe t her apeuti ¢ and/ or prophyl actic
treatnent of t hr ombot i ¢ di sorders, arteri al
t hronbosi s, venous thronbosis, deep vei n thronbosis,
peri pheral arterial occlusive disease, unstable angina
pectoris myocardi al infarction, coronary artery

TR R T R L RN
vé;ss@bxﬁimw B[(&S&Moqi}edylbla&ﬁide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin-
1-yl)-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)".

Example 8

\NH

HN‘<O ;"i—-NH F
ci N
\ 7/

Mixture of (1SR,2SR,4RS)- and (1SR,25R,4SR)—4—ethylamino-cyclopentane-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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t hronbol ytic therapy or restenosis, and/or tunour,
whi ch nethod conpri ses adm ni stering a conpound as

walzfsnedsabove to a human bei ng or ani mal . The PCWEP20DI011430

al so enbraces the use of conpounds as defined above

for the therapeutic and/or prophyl actic treatnent of

d|seases whi ch are associ ated Wih the coagul ati on
ctor Xa, articularly for the therapeutic and/or

P %ﬁﬁ§P5¥?g€etreatnent of thronbotic disorders,

arterial thronbosis, venous thronbosis, deep vein

tTy osddesirsef PEmimdle bathedetork ifidim eceiplsd wrd dDSﬁﬁﬁ)&; of the

cvoRa 5> AL eedieT sy EERIT R R LRee LBt by

cidditiom Ftorlilahmidldsfisbdiain Qvﬁnofbcﬁf)h?dﬁﬁktdrﬁrsnrrmg was continued at

rios 0Si.s, acute vess sure assa ed w
aﬁfi’@ ot TECEH D)t paRTel st BS TeiRF SRR EhBL PrePTHELC
(RPeTd)ieingal ggadiest o’rim‘lig,ClI\UI-ltzOE{ccbkﬁ@meg (C DARA BITUSORD (20:80 to
qﬁsgrlbed above for the preparation of nedi canents for
therapeutic and/ or prophylactic treatnent of
di seases which are asscociated with the coagul ati on
fastiap foéan theddetdreUta kyarhsie 3tahé nidielanpiiet ihe taledboipound was
pro ac r.onboti c di sorders,
f”garr%/%n é#@ﬁ%ﬁﬁggg/gﬁgﬁﬂt hrombosi s, deep vein
t hronbosi s, peripheral arterial occlusive disease,
Uhxatrpid @ angina pectoris, myocardial infarction,
coronary artery disease, pulnonary enbolism stroke
due to atrial fibrillation, inflammtion,
arteriosclerosis, acute vessel closure associated with
t hronbol ytic therapy or restenosis, and/or tunour.
Such nedi‘canments conprise a conpound as descri bed
above I nhibition of the coagulation factor Xa by
dﬁ%p\ the present invention can be
nstrated Wi hrthe aid of a chronogenic peptide
substrate assay as described hereinafter.

Mixture of (1SR,2RS,4RS)- and (1SR,2RS,45R)-ethylamino-cyclopentane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4- (2 -ox0-2H-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
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Factor Xa activity was neasured spectrophotonetrically
in mcrotiter plates in a final volune of 150 m wusing

wa bweHedisow ng condi tions: 1 nhibition of humanPdEEPD5/011430

Xa (Enzynme Research Laboratories) was tested at an
enzyme concentration of 3 nM UAJéng t he chronogenic
substrate S- 2222 (Chrormgenl X Ml ndal , vaeden) at

Mebreorl SRpSRARE A | S SRR - §ﬁ&xfﬂh%tﬁzﬁ

m@emraaamndlcarrbexymmcm 1-paschistoepltngl anvidel - an?M%Q) 4-(2- -

and %]I_elste ar.i ou centrations up to 100 nM The
iR ”Wé‘ry “Rfeny édn 8§ ng' HNPT buffer consisting

of HEPES 100mM NaC 140mM PEG 6000 0. 1% and Tween 80

;‘(St@ﬁ%g ﬂfahtll l?he&eédlfﬁefrcﬁhe e3%d5 ﬁamaohyo&upnﬂllﬁ@q{eqme
a Was 0 owe room
s PP ioorts: 75 BAEEoa’ s

determ ned by the autoreader fromthe slope of the

| Exa@dple tBgression fit to 7 time points (1 mnute).
The initial velocity for each inhibitor concentration
wasdet erm ned by the slope of at least 4 tinme points
in the |inear phase by a linear regression fit

(mOD/mi ") . Apparent dissociation constants K were
cal cu according to Cheng and Prusoff [Cheng, Y. C

; Pryseffy, W H. Relationship between the inhibition
c Ki nd the concentration of the inhibitor
t causes peg cent inhibition (1C50) of an enzyne
reacti on. Bioc Pharmacol . 1973, 22, 3099-3108. ]
based on the | and the respective Km determ ned
previously (K, = 1C50/ (1+S/Km). The Kmfor the

substrate used was determ ned under the conditions of

HORh RSl N IR £ (R IRA R e B R M Bl HhRrangy 12
JdicarBbxyldecidMl- [ (Bichbeo- phPnyl Jacidd 13- ({RMfluofdrd- (QatxioeH-pfridin-

thr I n_,on tide p-nitroanilide substrates.

s{l}}g@‘ﬁ 5{%1?‘551?‘2% ivity and exam nation of hydrolysis

under different reaction conditions. BiochimBi ophys
‘Starting from the ketone from example 3 and propylamine, the title compound was-

prepared in 67% yield. MS: 511.5 (M+H)™.

Example 12

\N/
N«?}’NH
; j o o Cj

\_7/

Mixture of (1SR,25R,4RS)- and (1SR,2SR,4SR)-4-Dimethylamino-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 3 and dimethylamine, the title compound
was prepared in 22% yield. MS: 497.1 (M+H)".
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Acta. 1983 Feb 15; 742(3):539-57]. according to Eadie
[Eadie G S. The inhibition of cholinesterase by

w@bysostisym ne and prostigmne. J. Biol. ChemPdBHR2005/011430

146, 85-93.]. The Kmfor S-2222 anounted to 613 mV
The activity of the | ow nol ecul ar wei ght substances
can, noreover, be characterizedin the "prot hronbi n
time" (PT) clotting test. The substances are prepared
2%l 13M sol ution in DMSO and thereafter nade up to
the desired dilution in the same solvent. Thereafter,
0.25 m of -human pl asma (obtained from whol e bl ood
anti coagpated with 1/10 vol ume of 108 nM Na citrate)

was placed in the instrunment-specific. sanple
container/ In each case 5 m of each dilution of the
substrafCeyeiy uyi on series was then mxed with the
pxg;%a ?fﬁViQE§~ This plasma/inhi bitor mxture was

[ ated at “8%¥0C°for 2 mnutes. Thereafter, there
wWere pi petted Q@ighe sem - aut omati ¢ devi ce (ACL,

Aut omat ed Coagu i on Laboratory (Instrunent
Laboratory)) 50 m of plasna/ inhibitor mxture in the

nmeasur enent container. The clotting reaction was
| Miktuaé el 188,28RARSIdindi (05R GSRASR)-m DiethyRasiaordyclbpaayhdll,2-

(r reconbi man tissue fact onbi ned wi .
e D | S head D e g T b Cranpee -pyridin-
BeR) plggnyl) ignidejCat . B4212-50). The tinme up to the |
fibrin cross-1inking was deternined photooptically

fromt ACL.. The inhibitoy concgntration, whjch

S TRt i g kOB REBF 108 MU g s e remRgaad was
dptepured e e2%yidld. S35 5H@1Adj™a to an exponenti a
regression (XLfit). The conmpounds of the present
iEventign can furthernore be characterised by the
ACKAURIEdY Partial Thrombopl astin time (aPTT). This

coagul ation test can e.g. be run

(o]
Y
HN/S\\/\
[e]

HNNC‘?Z%NH F

Mixture of (1SR,2SR,4RS)- and (1SR,ZSR,4SR)-4-Ethanesulfonylamino-
cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide}

General procedure

To a solution of 0.1 mmole of the amine and 0.25 mmole of N,N-
diisopropylethylamine in 0.7 ml of CH3sCN 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,Cl,/MeOH (97:3).



on the ACL 300 Coagul ati on System (Il nstrunentation

Laboratory) automaticanal yzer. The substances are
wepeepassast as a 10 mM sol ution in DMSO and t her®sel/ER2005/011430

made up to the desired dilution in the sanme sol vent.

The test is performed with the de(r) Actin(r) FS

Activated PTT reagent (purified 'soy phosphati des in

0x) O 4M el | agi c.aci il nd ti
SHRggT Rl RE SO arias vad §55 it BIFRES Rt
NdongddusdaiS pﬁefpal‘ndiﬁﬁmﬂ% AslarMSoBd0ed (e H)T.om whol e bl ood
anticoagul ated with 1/10 volunme of 108 mM Na citrate)
%&Bﬁ rigd with 5 mM of test conmpound in at |east 6

frations. ‘50 M plasma at 4C containing 1/50

vol . inhibitor in solvent are incubated with 50 ni
Dade(r) Actl n(r) FS Activated PTT reagent in water at
37C for<3xfin., then 50 M Cad 2.2H20 25 nMin water

at 37C ”é added. The time up to the fibrin
cross-| ing was determ ned photooptically fromthe
ACL s Tde r//.nhd bt or concentration, which brought about

bla ny he APTT clotting time, was determ ned

b tting t data to an exponential regression
(XLfit). The Kid%al ues of the active conpounds of the

present invent preferably anount to about 0.001 to
50 mM especially about 0.001 to 1 mM The PT val ues
preferably anmount to about 0.5 to 100 mM especially
t Mixtbreutf (OSI52$RL4R$) raivld (MZ&PISRNQMHMn@mﬁ:bBﬂabh@wl -amino)-

ca'ctf)gte%;:ﬂqe ‘a,.BO&Jigar htco ci ]? hlor ap en 1d8t%gguduoroi (2-
Mm{;ﬁuﬁlmmyﬂ)yplamqﬂpirﬂiﬂleb sal ts can be used as

medi canents, e.g. in the form of pharnmaceutical

pé(’]tgnﬁlrxﬁgq'tl O%}le afrr%l ﬁr(])tme%:xgalﬁxi g 108 ;emtmgzl[hgilsgﬁé yl C orl%e t rerpt)lfe
pengFcaindyyas @rgzarechntéﬁ% fieldnMst 56labh(Mt-51)" coat ed
tabl ets, dragees, hard and soft gel ati ne capsul es,

I it | é’[‘é femJI sions or suspensions, rectally, e.g. in
t Bfm o

Mixture of (1SR,2RS,4RS)- and (1SR,2RS,4SR)-4-(Methanesulfonyl-methyl-
amino)-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 amine from example 9 and methylsulfonyl chloride, the title
compound was prepared in 74% yield. MS: 561.0 (M+H)".
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suppositories, parenterally, e.g. in the form of
i njection solutions or suspensions or infusion

waeloabisans, or topically, e.g. in the form of PCI/EP2005/011430

ointnents, creans or oils. Oral admnistration is
preferred. The production of the_pharmaceutica
preparati ons can be effected i 1”4 manner which will be
fam liar,to any person skilled in the art by bringing
tﬁ&”ﬁ@@é?ibed conpounds of fornula | and/or their
pharmmaceutically acceptable salts, optionally in
combi nation w th other therapeutlcally val uabl e
subst anees; N nto a gal enical adninistration form
toget her IWth suitable, non-toxic, inert, v
cally conpatible solid or quuid carrier
“am@, sif desired, usual pharnmaceutica

antse Spitable carrier materials are not only
in ani ¢ ca erematerials, but also organic carrier
neterial s. Thuzi;%or exanpl e, | actose, corn starch or
derivatives th f, talc, stearic acid or its salts
can be used as carrier materials for tablets, coated
tabl.ets, dragees and hard gel ati ne capsul es. Suitable
c Afixtuee o6 R2BRI4RS)-0omds(G8R, 2§RJ4SRD-ne(Edﬁamsﬂlfbslnyre:hyﬂafnmo)

tabl |Is fats a
%ﬁ?leabﬁn po lf%’f (fependl ﬁfﬁg?]m Tl g gnjo% ?&ﬁ@uom 4-(2-
aom-QH pyrg:hnedudhphml]cahrdeers m ght, however, be
reqU|red in the case of soft gelatine capsules).

tabl carrier terial

SRR A Blne TR Eiindie 3R SSRGS o e Fop i o
scmnpsta;d wasvpeeparsdigadS%pdld MS: by ke (MSi)t.abl e carri er
materials for injection solutions are, for exanple,
wal el bcohols pol yol s, glycerol and vegetable oils.
Suﬁia%ﬁe carrier materials for suppositories are, for
exanpl e, natural or hardened oils, waxes, fats and
sen1-llqgld or liquid polyols. Suitable carrier
naterlaLszow topi cal preparations are glycerides,

. sem - syn h%tlc and synthetic glycerides, hydrogenated

oi |l s, |
O"'i——NH F
Q oy
&)

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-
fluoro-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% yield. MS: 590.5 (M+H)".
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waxes, liquid paraffins, liquid fatty al cohols,
sterols, polyethylene glycols and cellul ose

walznboetisyes. Usual stabilizers, preservati vesPCTEP20DFI@N1430

and enul sifying agents, consistencyinproving agents,
flavour-inproving agents, salts for varying the
osnotic pressure, buffer substalces, sol ubilizers,

o&gnhi and maski ng agents and anti oxi dants cone

onsi deration as pharnmaceutical adjuvants. The
dosage of the conpounds of forrmula |I can vary within
wide |limbs depending on the disease to be controll ed,
the age aﬁd/the i ndi vi dual condition of the patient
and the"jrode of adninistration, and will, of course,
' @ to the individual requi rements in each

For adult patients a daily dosage of
) ng, especially about 1 to 300 ng,
c into i deration. Depending on severity of the
di'sease and t he—dreci se pharnmacokinetic profile the
conpound coul d\be adm ni stered with one or severa
dai |y dosage units, e.g. in 1 to 3 dosage units. The
phar maceuti cal preparations conveniently contain about
lMﬁﬂﬁrd’cg’,(lRIS,éﬂé,rl&]b] yind-(]lSlO3$‘l§4SIb)f-3-&4-Giﬂhltmebbp‘lﬂangfcarbamoyl) 4-
faoraul a | fO|JOMAn S se ust
R R T B S Fe o il baplyt-SirbEne
hevemethyl a@ér i ntended to [imt its scope in any
manner. Exanpl es Exanple 1 and 2

T.{t%rrgizlg SRtl'tZ(S 185 Ifrlc\())/bpi)h ?e% Clycg':lﬁ%ﬁ’é’{] c}aorofofmate, tﬁea 1‘5 XY
Zopfpduinlduers prépatédt 09692y ldyMisdsar-3 (MM hhenyl ] - ami de}

1 and

( ) SR, 2RS) - 4- net hyl ene- cycl opent ane- 1, 2- di car boxyl i
c a0|é

-[ (4-chl or ophenyl ) - am de]
2-{[2-fluoro-4-(2- 0Xo0- 2H py tidin-1-yl)-phenyl]

.-amde}(2)

Ao
E

H H

N N
T i

] o
<l N l

2

(1RS,3SR,4RS)- or (1SR,3SR,4RS)-3-(4-Chloro-phenylcarbamoyl)-4-[2-fluoro-4-
(2-ox0-2-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 EtOH. MS: 527.0
(M+H)".
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w0 2me/aesisk et hyl

Step 1:

trans- (1 SR, 2SR) - 4- Met hyl ene- cycl opent ane- |, 2- di car boxy

ester (la) A suspension of 20.BCTEPRX005/011430

trans- (I SR, 2SR) - 4- et hyl ene- cycl opent ane- |, 2-

di carboxylic acid diethyl ester. and 36.6 g of

pot assi um carbonate in 200 m “of "MeOH was heat ed at

reflu ifrrperature for 2 h. The m xture was cooled to
a9 uted with 200 m of water, the pH was adj usted

to 2 using 80 m of 25% HCO and the m xture was

evaporated to half of the volunme. The aqueous | ayer

was extmactbed with AcOEt, the organic | ayer was washed

Wi th r, dried and evaporatedto give 16.7 g of a

crude ture of nmono and diacid. Optionally this

m xt cantbe purified on silica using CH2O 2/ MeOH

() td g8 60 g of the pure title conpound I|a.

183.3 ( P Step 2:

trans (I SR, 2S (4- Chl or o- phenyl car banoyl ) - 4- net hyl e

ne- cycl opent an arboxylic acid nethyl ester (Ib)The

crude m xture containing la (16.7 g) was dissolved in

500 mM O CH3CN and treated subsequently with 51 m

VN2, of RESFO28R, B S)F and DESRZZER, 4500l annylaﬁﬁn(ﬁcgl@:ﬁentane-l,}

3; di net hyl.a opyl rbodll -
B ORTE et ThanRr T ere g omtd s PRt 4T S50 preigin-
ni-yl)-pheeylivamide}e was treated with 23.1 g of 4-
chloroaniline and stirri ng was continued at 22C for 16

and at 0C f.o0 ure orated.and
Sierting Hom e gmBF fommaa ok Catth? RRed B ERFRu
Toenpoiugdnvas prapyssd ind3%nwaddad Sy (MEHN.NaOH, 1N HC
and brine, dried and evaporated to give 13.7 g of the

delt#}sl e conpound |Ib. Step 3:

n?e( R, 2SR) - 2- ( 4- Chl or o- phenyl car banoyl ) - 4- et hyl e
ne cycl opentane carboxylic acid (Ic) '

Mixture of (ISR,ZSR,4RS)- and (1SR,2SR,4SR)-4-Hydroxy-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 450 mg of the ketone from example 3 in 9 ml of THF was added at
22°C 110 mg of sodium borohydride and stirring was continued for 1 h. The
solution was quenched with 3 drops of 1 N HCl and 10 ml of brine and the aqueous
layer was extracted with AcOEt. The organié 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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The crude material Ib (13.7 g) was dissolved in 200 ni
of MeOH and 20 m of 7 N NaCH, the solution was

waiosmedsat 22C for 2 h and evaporated. The r eBITRE200&611430

partitioned between 0.1 N NaOH and CH d , the aqueous
| ayer was washed with CH2C 2 and_t he aqueous | ayer was
acidified wwth 25% HO , the su‘sg%hsi on was filtered
aﬁd ntb{}e gesi due dried to give 11.0 g (45% overall) of
t FEPRIF&tit1 e conpound Ic as a pale brown solid. MNS:
278.3 (MH) . Step 4:

Trans- (| SR, 2SR) - 4- Met hyl ene- cycl opent ane- |, 2- di car boxy
lic acid | -[(4- chloro-phenyl) -ani de]
2-{[2-fluoro-4-(2-o0x0-2H pyridin-1-yl)-phenyl] -ani de}
(1) and '

cijz;j(ﬁ - 14- thyl ene-cycl opent ane-1, 2-di car boxyl i
Ca del -[ ¢4-chlorophenyl) -am de]
2-{[2-fluoro-4-(2<oxo-2H pyridin-I1-yl)-phenyl] -am de}

(2) To a solution of 6.0 g of I'c and 2.6 m of

4- met hyl norpholine in 60 m of THF was added at -16C
3.1 m of isobutyl chloroformate over 20 mn, the
suspension was stirred at -16C for 20 mn and then
whkixmede ¢fd 18R,CRSERS)-randt (U8R, 2RE4SH)-UH whtoxy-tytldperitanefl,2-
YR R 1 B e o L o i
| 1-gB-henpld-adrilléjuor o- phenyl ) -1 H pyri di n- 2-one (prepared
according to C. F. Bigge et al, patent application WO
2003045912) i n,.40 of and heated.a 0 r 1
PO RORRRR T b Pttt ts g g gL Tl grl o THEVas haded
Cdtl28r© B ® rgaifeodiam lactdbgdridechnsltstirfingwasaatiaaed fon 0 &dThé

22C for 16 h., The i xtyr evaporated, the residye .
saretiod Wil TaEM TR DR 3t o byl 14 min
| "Blyeesolwiis: wasssdvasb radet] And kheHEbidud phriNaShtdldwben NN, HArdndd

ggﬁgléll\{.ialg%ro?tg%gé lggf-prte}%a[%:ﬁigy\g, e&?é%rggeﬁta\ﬁg?thg rrl:rsi%rll?tmot%ga%.pcp V%ldth ‘

AcOEt to give 67 mg (72%) of the title compound. MS: 469.5 (M+H)".

Example 24

;= .
O HN
o 0,
)

Mixture of (1SR,28R,4RS)- and (1SR,2SR,4SR)-4-Hydroxy-4-methylaminomethyl-
cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-
‘ox0-2H-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



CH2C 2/ MeOH (100:1 to 95:5) to give 3.67 g (37% of

the pure title conpound 1. Ms: 466.3 (M+H) +. The
wazwendi1fr acti on contained 2.04 g (20% of theP@UER2005/011430

title conpound 2. MsS: 466.1 (MtH) +. Exanple 3

Trans- (| SR, 2SR) - 4- Oxo- cycl opent ane-1, 2-di carboxylic

aci d | -[(4-chl oro-phenyl )- am d¥"

2-{[2-fl uoro: 4- 2H pyri di n- I- heny am de}
T%Ja owatyd nddhe bﬁg%é‘eég“’én%%fe qus g?o%fa ieniggt CHiCl,
May@&EHang M m10af water was added at 22C 3 8 m of a
25%solut|on of G4 in t-BuOH and 3. 89 O Nal A4

<eplintron NP oaRibmetmr s and oI o I

pplxrephﬂedmesb/olyﬁlm& sAe GEM -yt brine. The organic | ayer
was dried, evaporated and the residue chromatographed
OE Si |1IS using a gradient of AcOEt/heptane (3:1 to
“AMRG SI ve 2.27 g (81% of the pure title conpound.
I\/S 468 5 (MtH) +. Exanple 4 C s-
(1SR, 2R8}.- NQ)>_<Fécycl opent ane- 1, 2-di car boxylic acid
nyl)- am de]j
4 ( 2- oxo- 2H pyri din-1-yl ) - phenyl ] - ani de}
fr/e=m2 the title conpound was prepared in 90%
accaordi ng to the procedure described in exanple
H) .Exanple 5 M xture of

(
(SSR SSR 6SR) - a- spiro[ 2. 4] hept ane- 5, 6-

di car boxylic 5-[ (4-chl or o- phenyl ) - am de] ,
6-{[ 2-fl uoro-4-(2-oxo-2H pyridinl- yl)-phenyl] -am de}
A suspension of 0.54 g of conpound 1 (fromexanple 1

aMadxtBye ofr(19R,25R,4RECHAAI(2SR,2SR,4SR )-4-[(2,2-Difluoro-ethylamino)-

methyl]-4-hydroxy-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{ [2-ﬂuoro-4—(2-o_xo-2H-pyridin-l-yl)—phenyl] -amide}

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

Example 26

Mixture of (1SR,25R,4RS)- and (1SR,2SR,4SR)-4-Dimethylaminomethyl-4-
hydroxy-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2- { [2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]- am1de}

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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was treated at 22C with 0.51 g of 70%
m chl or oper benzoic acid and stirring was continued for

w@2s/0d82 m xture was treated with 10 nl of a BEE/BEPROFE1430

aqueous solution of Na SO and stirring was conti nued
for 30 mn. The mxture was washed with 1IN NaOH and
brine, the organic | ayer was dr?ed and evapor at ed. The
rﬁsid e ?as chr omat ogr aphed on silica (epoxide

prEay bed on silica) using AcOEt to give 0.41 g
(73% of the pure title conpound. Ms: 482.5 (MtH) +.
The epoxi de \\epl mers (3RS, 5SR, 6SR) - and (3SR, 5SR 6SR)
can be sgpar@&ted using a larger amount of silica.

Exanpl e \ture of (1SR, 2SR, 4RS) - and (1SR, 2SR, 4SR) -
4 Am no- ¢y¢l opent ane-1, 2- di carboxylic acid
(4- orgephenyl ) - am de]
m(fl&d*f‘o 4- (2- oxo- 2H pyridin- 1-yl)-phenyl]
A's |on of 500 ng of the ketone from exanpl e
3 and 8 25 f fammoni um acetate in 100 m of MeOH was
treated with 7 of sodi um cyanoborohydri de and

stirring was c tlnued for 16 h. The solution was
evaporated, the residue partitioned between CH C 2 and
omxﬂurm(1an25R;4Hsg>faridr(esmqsn@sa) hayRlroxpa-| kuﬁh@sﬁlfbﬁy

B P RS PR s faégowﬁladeéalpﬁ eyl

' ghmﬁieﬁﬁq{'&{Eﬂubﬂﬁ4 12-oke-2eppRaUAd-yl her@@paﬁudel}/l"' H +.

nmple 7 M xture of (1SR 2RS, 4RS
18’ RS, 4 4- Ami no- cycl opent ane- I, 2 di car boxyli.c

AL RTpgE 8}13 or o- phenyl ) - ami de]

- 2-{[2-fluoro-4-(2-o0xo0-2H pyridinl-yl)-phenyl] -am de}

To a suspension of 0.1 mmole of the aminoalcohol from example 24 in 1.5 ml of

CH;CN 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 CH3;CN/H,0
(containing 0.1% of HCOOH) (20:80 to 95:5).

Starting from the aminoalcohol from example 24 and MeSO,Cl, the title compound
was prepared in 58% yield. MS: 591.5 (M)™.

Example 28
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Starting fromthe ketone fromexanple 4, the title
conpound was prepared in 64%vyield according to the

w@emweedusre described in exanple 6. Ms: 569.5 (IMFHAEP2005/011430

Exanple 8 M xture of (1SR 2SR, 4RS)- and
(1 SR, 2SR, 4SR) - 4- et hyl am no- cycl gpent ane- | , 2-
di carboxylic acid | -[(4-chlor o'-?ﬁg'enyl ) - am de]

b PP 2R RS R R TSRS A8 bt of
oagp| oyt ol g
vﬂsen?sgfagri#&/\%ﬁ%f}}maaﬁF%wf?-wmfri%i -.lr%ﬂ-ﬁhwhs%aidaﬁ]

cyanoborohydride and stirring was continued at 22C for
1%iadting Fen Medminealéetiol eﬁ@p@;ra@g)az@m Ei8©),CE $hekit®e compound

e SRV A GO0- 1400 HOoOH (201 80 o 95:5).

Starting fromthe ketone from exanple 3 and
netamplepd ne, the title conpound was prepared in 65%
yield. Ms: 583.5 (M+tH) +. Exanple 9 M xture of
(1SR, 2R3, 4RS) - and _
(1 SR, 2RS,MSR) - et hyl am no- cycl opent ane- | , 2-
[ c acid I -[(4-chl oro-phenyl)-am de]
OFr,0-4- (2- oxo-2H-pyridinl - yl)-phenyl] -am de}
St I ng, f[/omet he ketone from exanple 4 and

| am ne he title conpound was prepared in 70%
yietd. Ms: .1 (MrH) +. Exanple 10M xture of
(1SR, 2SR, 4RSTA apd -
(1 SR SR, 4SR) - 48 (2, 2-di f | uor o- et hyl ani no) -
cycl opent ane- | Y27di car boxyl i ¢ acid
| -[ (4-chl oro- phenyl)-am de] 2-{[2-fiuoro-4-(2-

Mixture of (1SR,258R,4RS)- and (1SR,25R,4SR)-4-Hydroxy-4-hydroxymethyl-
cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-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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0x0-2H-pyridin-1-yl)-phenyl] -amde} Starting fromthe
ketone fromexanple 3 and 2, 2-di fl uororoet hyl am ne,

wa twenisise conpound was prepared in 87% vyi el d. PAMBEP2005/011430

533.3 (M+tH) +. Exanple 11 M xture of (1SR 2SR, 4RS)-
and (| SR, SR, 4SR) - 4- Pr opyl am no- cycl opent ane- 1|, 2-
di carboxylic acid I - [ (4-chl oro- B%enyl ) - am de]

I d -anm d
N AR e
atine 9, 2-Hiderblobclicta kP h iad] ro-4-(2-

y| el ) VS, 5211 5 ](a?\(/ltﬁ) mlgxafr}g?l\éﬁ:smm%rg 0 (idbro-4-(2

( PsR2Hapyridie)i-yl)sphenyl[-amide}

(I SR, 2SR, 4SR) - 4- Di net hyl ami no- cycl opent ane-

1G2néhlgabbaayd i ¢ acid | -[ (4-chl oro-phenyl) -ani de]
2 {[2-fluoro-4-(2-oxo0-2Hpyridin- 1-yl)- phenyl] -am de

St art f th f | e
TR RO RoL) THBlE I PRoBIAs SN RGP B o el ¢fihelogho

yived sldelVit 0492 ilmgm BF; ©EB4aaRtifinkdwid cshtlh€edft 22°C for 2 h.
- an

SR, 4R
( &éﬁé@#@%@ evapqirisdppd &b weidug ehromategarhed opLa thick layer

ds Léay p1ove Yiki /M shh @6 ervB P p
2 1{[2[;;‘1‘I )ljlorng GH:Z(O% oigﬁgg py)/rl gwﬁl - yf% gdr?éﬁw ]-am de}

arti fromthe etonefrome
P BEt A o 6 SRRl BBl B anG MY Ipihe A sempaunsbugs
yp&bdredmssz%zf&lcﬁ M¥sith 5¢M4Expnpl e 14 M xture of
(1SR, 2SR, 4RS) - and
(kg&&?gﬁ 4SR) - 4- Et hanesul fpnyl am nocycl opent ane-

N\ —on

O

Mixture of (1SR,25R,4RS)- and (1SR,2SR,4SR)-4-Ethoxy-4-hydroxymethyl-
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 from example 5 and EtOH, the title compound was
prepared in 34% yield. MS: 528.5 (M+H)".

Example 32

T\ —om
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|, 2-di carboxylic acid | -[(4-chloro-phenyl)-anm de]
2-{[2-fluoro-4-(2- oxo-2H pyridin-I-yl)-phenyl]

WO awb/deiseneral procedure To a solution of 0.BCTRPI085/011430

of the amine and 0.25 mmol e of
N, Ndi i sopropyl ethylamne in 0.7 O CH CN was added
at 22C 0. 15 mmol e of the sulfon)‘ﬁpchl oride or nmethyl

.orofo r nit | f e.and sti rlng was
fue B IRBrsR e rand 8RR 45 RS Bl dcvrabers
t becléesitaiee] 2 AiQidxgu¢ aid e (£8hlstd- Rﬁalyw)sarﬁﬁle] 2-{[2-fluoro-4-(2-
(97:.3 rting fromthe amne from
e?ﬁ?rﬁ?épﬁqgﬁd %QW??F%’E\? chloride, the title
conmpound was prepared in 61% yield. Ms: 560.9 (MtH) +.
Eliigg@ﬂé Igér% StM:L( pokide Pdm(ekaRp I%S;rll%nﬂﬁt@%])l-ll Qﬁ‘éjtltl% Sompound was
anes qny met hyl - am no) -
PEEIPG AP 3AY- Wlelgelg? l'ic acid
-[ (4-chl or o- phenyl ) - am de] 2-{[2-fluoro-4-(2-
oEﬁarﬁp{epyri din- 1-yl)-phenyl] -am de} Starting from
the am ne from exanple 8 and net hyl sul fonyl chlori de,
the title conmpound was prepared in 69%yield. M
561.3 ( +. Exanple 16 M xture of (1SR, 2RS, 4RS) -
and (1 SR>2RS, 4SR) - 4- (Met hanesul f onyl - net hyl ani no) -
cycl opene |, 2-di carboxylic acid §
I -[(4 & ore-ophenyl ) -ami de] 2-{[2-
@\; 4o (- oXo- 2H pyridin-1-yl)-phenyl] -am de}
taptdng fr the am ne fromexanple 9 and
msf'hylsulfo cploride, the title conpound was
prepared in 7| eld. Ms: 561.0 (M+H) +. Exanple 17
M xture of (1SR PSR, 4RS) - and
(I SR, 2SR, 4SR) - 4- ( Et hanesul f onyl - net hyl - am no) -

Mixture of (25R,3SR,5RS)- and (2SR,3SR,55R)-6,9-Dioxa-spiro[4.5]decane-2,3-
dicarboxylic acid 2-[(4-chloro-phenyl)-amide] 3-{[2-fluoro-4-(2-0x0-2H-pyridin-

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 0°C 0.01 mmole BF5'OFEt, 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 CH,Cl, to CH,Cl,/MeOH (30:1) to

give 60 mg of the intermediate chloroalcohol. The material was dissolved in 2 ml of

. CH;CN, 30 mg of KI and 0.17 ml of 32% NaOH 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 AcOEt, the organic layer was
dried and evaporated. The residue was purified by prep. HPLC (RP-18) using a
gradient of CH3CN/H,0 (containing 0.1% ofHCOOH)‘(20:80 to 95:5) to give 6
mg of the title compound. MS: 526.3 (M+H)".
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cycl opent ane-1, 2-di carboxylic acid
| -[(4-chl oro-phenyl)-am de] 2-{[2-fluoro-4-(2-

w@xweBHFYri di n-1-yl)-phenyl] -am de} Starti ngpdT/BPPR0DIIE 1430

am ne fromexanple 8 and ethylsul fonyl chloride, the
t|t| e conpound was prepared in 45%y| eld. Ms: 575.0
+, mpl e 18 M xture of §TSR 2SR, 4RS)- and
%}g%sg 4SR) 4- (D et hyl sul f anoyl - net hyl am no) -
% ane- | , 2-di carboxylic acid _
| -[ (4-chloro- phenyl )-am de] 2-{[2-
fluoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl]-am de}

Starti romthe ami ne fromexanple 8 and
di met hy: | famoyl chloride, the title conpound was
prepegr Ln J8%yield. M 590.5 (MrH) +. Exanple 19

S, 3SR, 4SR) - and
SSR 4S - (4- Chl or o- phenyl car bam)yl) 4-
| uor o- 4- o 2H pyridin-1-yl)-phenyl car banoyl ] -c

ycI opentyl }- ca\b c acid nethyl ester Starting from
the am ne fromexanple 6 and nethyl chloroformate, the
title conpound was prepared in 96%vyield. M 527.3
(MtH) +. Exanple 20 (1RS, 3SR, 4RS)- or

(MSRu&SFR(IISIS)zSIMR&)—@hHQISR POT AR s aHyalnons- 1}—r141et[x)21 fluoro
(‘2’9]8%’-“2’-‘?5;}ﬁ%‘F"HbP’-"ﬁ}’rc)a-c‘éihléH;‘}Tc@éﬂfB%Wl])'-aE‘VE!?]c?ﬁHﬁﬂHO}“?'é'(z‘

asxoaBl Pyaiding 11yt plydnyHsdneide)St art i ng from t he amine from
exan‘pl e 6 and nethyl chl oroformate, the title conpound

are i el fter cr zation fr
G FOIRRSY 857 e Bl Pt ERpre Sk Rt ot > M LRT0. in
(Et?@w%g'aﬂcfe'a@c 22%MN8L pl of BHsNEt; and st1rr1n§ was contlnued at 22°C for 3
( | SR, 2SR, 4SR) - 4- For nyl am no- cycl opent ane- |
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,Cl,/MeOH (9:1) to give 26 mg (36%) of the title compound. MS: 484.5

(M+H)". .

Example 35

N-[(1SR,2S8R)-2-(4-Chloro-phenylcarbamoyl)-4-methylene-cyclopentyl]-2-fluoro-
4-(2-oxo0-2H-pyridin-1-yl)-benzamide |

Step 1: (lRS,ZRS)-2—tert—butoxycarbonylamino-4-mefhylene-
cyclopentanecarboxylic acid methyl ester (35a)

To a solution of 2.03 g trans-(1SR,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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di carboxylic acid | -[(4-chloro-phenyl)-amnm de]
2-{[2-fl uoro-4-(2-oxo0-2H pyridinl- yl)-phenyl] -am de}

waeasnisise from t he ami ne from exanple 6 and  PCT/EP2005/011430

p-ni trophenyl formate, the title conmpound was prepared
in 77%yield. Ms: 497.1 (MtH) +, Exanple 22 M xture of
(1SR, 2SR 4RS) - and -62 -

qcfgg %?X?Eh u&%‘? Hﬂygﬂg |V§:a¥ gh&@e%jrtogr\lxgse dt %2°(% 8? ?Xyl c
2d1 hetnyip Hd)@[B}QJrﬂl a(ZﬂieQ)ﬁa'tRé‘hﬂMﬁiede@heﬂte& k) soelgBy3d mnamhee

0 a sol n 450 of the ketone from exanp 3
i Iﬁm@uwwaafi T mﬁg‘l d5aeht CRpObbandihegting Was Sultmally S for
bRTIQ{'DHé%LQﬁlr@W@S% bratddandBfie d%ﬁltule@ﬁﬁﬂnzftg raphdd thﬁcarﬁsmg
sol ution was quen rops
o graiiﬁemeof&@z ‘Séfnggdmeql'&&%% Dagivedt 3% 5@&’)\Mftﬂliﬁ title
Ouﬁﬁmgaprganlc | ayer was dried, evaporated and the
residue chronatographed on silica using CH2d 2/ MeCH
e 417 % of the title conmpound. M5
45?9P% (ékyﬁ»ﬁ%sﬁﬁférﬁﬂ %MIXJ?IE?F@ éfm?t& BRORS, 4RS) - and

(dyaBpeftendoRoxfliddesl @sp) cycl opent ane-1, 2- di carboxylic
agl dpl -1 (4- chlxgl:o phgﬁy?) am de]

2-fl uor 2-0XQ- 2H pyr.i phenyl ] -am de}
%B S%@%ﬂé %ﬁné ef 35@3ﬂﬁ8 o Pfﬁ&fﬁé«@aﬁéd a&ﬁi’l&%@ﬂé% of
| OB L0 10 B ofes Oagdedrraty WabCodBnha afsoscs)ﬂjrqm The
bor ohydri de and stirring con%ﬁl‘ nued f

OB s (oM T GRS SIS gt was

%h@@ﬂ/ﬁthw atiaifielSvitA HCl Tn@s@pédgtdmasvvﬂﬁer&r/ﬁmqm&@@ue
and the. resi artitio

e gt 3 e R e mRVR P e HR AT
residue triturated wth
Step 3: [(1SR,2SR)-2-(4-Chloro-phenylcarbamoyl)-4-methylene-cyclopentyl]-

carbamic acid tert-butyl ester (35c¢)

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 HCIL. 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¢c. 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 trifluoroacetic 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¢)
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W IH6/048152

AcOEt to give 67 ng (729 of the title conmpound. M5
469.5 (MtH) +. Exanple 24 M xture of (1SR, 2SR, 4RS) -
PCT/EP2005/011430
(1 SR, 2SR, 4SR) - 4- Hydr oxy- 4- met hyl am nonet hyl cycl opent an

e- |,2-dicarboxylic acid |-[(4-chloro-phenyl)-anm de]
2-{[2-fl uoro-4-(2- oxo-2FprriU§%1 | -yl)-phenyl]

-am de} .Ge d | yti f. 0.5 | e of
R shurnar 17 bn g BEERHRS L tiodendor aighn REN DN Has
184 ded sabseGhdatywesy fefr Belirbyparidarl 8do g@b s-Hyar&&anBHﬁe, 1.43

1-20 _h, . Th | ut wasevapor ated a t he resi due
ch Pgﬂﬂ%‘@wﬁfréos fSaheg tfergmﬁﬁ%? w}aﬁ@aﬁo GEtor 18 b.ghe
Ghidpdrdidvedd diRitdd with @bdel,tef ddORelrBRd@POXI WRKEY Rfh ACOEL,

exanple 5 a , fhe title conmpound was prepared
i ‘ﬁlt;%%i/‘i“éli* SPEC%%%_@ %ld(Civm)to gve Py ipfdho Htlg rampeunds3se.

(N@&&SF{MRQE)*_ and (ISR |
>2SR, 4SR)-4-[ (2, 2-Di fl uor o- et hyl am no) - net hyl ]

-4- hydr. -cyclopentane- 1, 2-dicarboxylic acid 1- ‘
I %tﬁp %ﬁlﬂ —3;(( %&%ﬁqyﬁ&- rggphenylcar amoyl)Xl—methylene-cyclopentyl] -2-

20 dra-4-{ Mok O2 B pRidin Q- @b eyvhahfdacIs) y! ) - phenyl ] -ami de}
Starting fromthe epoxide fromexanple 5 and CHF

NH2, the_tit d epared in 78%yield.
RIS e T
(deobbd2iRoARSprocadiéte for example 1 and 2, step 2. MS: 466.3 (M+H)".
(1 SR, 2SR, 4SR) - 4- Di net hyl am nonet hyl - 4-

rlé/)f%r Oﬁg _mg% ?Ig?[gﬁﬂ%%lf)}%hf—ggio%;{p??é%ur ar%c(:)iys-4-oxo-cyclopentyl]-

f 1 uor 0- 4- ( 22-8xerc2iHPYkd FHpyridih) - PRy dmidani de}
Starting fromthe epoxide fromexanple 5 and Me2NH t he
title conpound was

Starting from the olefin from example 35 the title compound was prepared in 41%

yield according to the procedure in example 3. MS: 468.5 (M+H)".

Example 37

Q F

Ay

NH,

Mixture of (1SR,2SR,4SR)- and (1SR,2SR,4RS)-N-[4-Amino-2-(4-chloro-
phenylcarbamoyl)-cyclopentyl]-2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-benzamide
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prepared in 70%vyield. Ms: 527.2 (M +. Exanpl e 27
M xture of (1SR, 2SR 4RS)- and

W@ bBRIBIR 4SR) - 4- Hydr oxy- 4- [ (met hanesul f onyl nmerdwyEP2005/011430

am no) - net hyl ] - cycl opent ane-1, 2-di carboxylic acid

| -[ (4-chl oro-phenyl)- am de]

2-{[2-fl uoro-4-(2-oxo0-2H py tid?%il-yI)-phenyI]-anide}
neral . procedure To a s ension of 0.1, nmmole of the

vt BROREE: daRmple BRIl Bppuld VeRBERReAd 629

agidigichcsardagueld piypcadur 2HexAmplderMS 469.5 (M+H)™.

N- et hyl di i sopropyl am ne and 0.3 mmol e of the _

ﬁﬁlfoﬁh%§éide and stirring was continued for 4 h. The
P& “Ras evaporated and the residue partitioned

between CH2A and 1N HC . The organic | ayer was washed

with 1IN NaCH and brine, dried and evaporated. The
resi due was purified by prep. HPLC (RP- 18) using a
gradi ent O CH 0}?@—@0 (contai ning 0.1% of HCOOH) (20:80

t@\@%ﬁ). St In fromthe am noal cohol from exanple
24 g . the title conmpound was prepared in 58%
yield. } $94.5 (M +. Exanple 28M xture of

(1SR, 2SRr4RS) - and

(I SR, 2SR, 4SR) - 4- [ ( Et hanesul f onyl - met hyl am no) - net hyl ]
- 4- hydr oxy-cycl opent ane- - 1, 2-di car boxylic acid

1-[ (4-chl or ophenyl ) - am de] o
2-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl] -am de}
SMaxturaef (1FR2SRHERxmindd A5 R.ERHURE)-dN) 2eidatiloeo24 and

@%ﬁ%{f%’r@)&%—%g BBt PP B et 22 L i
?FgR: Zeélé?rzlsé) - 4- Hydr oxy- 4- hydr oxynet hyl cycl opent ane-

lzé_’)t%ftg'l_grct?{lrg ?12%/ lhé;ugrée_aocfiegarl'lf)ll;e (3é,' t%lg Iti?lE: %61%'8891){(!1 evisa Irprriege%]ed in 48%

yield according to the procedure in example 12. MS: 497.1 (M+H)".

Example 39

] . Q .

QL en.
HN;I?/%

Mixture of (1SR,2SR,4SR)- and (1SR,2SR,4RS)-N-[2-(4-Chloro-
phenylcarbamoyl)-4-ethanesulfonylamino-cyclopentyl]-2-fluoro-4-(2-oxo-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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wakBcmesasndded at 22C 0.5 nml  of

0x0-2H-pyridi n-1-yl)-phenyl] -am de} To a suspension
of 30 ng of the epoxide fromexanple 5 in 0.5 nl of
I M H2Sg 4 and BCT/EP10n§011430
was continued for 2 h. The solution was neutralized
with Na CO and evaporated. The $5e§i due was
chromat ographed on a thick layer- silica plate using

CVIYE% (9:1) to give the title conmpound in 74%

. : 498.3 (MH . Exanple 30M xture of

(1SR, 2SR 4RS) - and -
(I SR, 2SR, 4SR) - 4- Hydr oxynet ri yl - 4- met hoxycycl opent ane-
|, 2-di carboxylic acid | -[(4-chl oro-phenyl)-ani de]
2-{[2-fluoro-4-(2- oxo-2H pyridin-1-yl)-phenyl]
-am de} Generalw?@ocedure To a solution of 0.1 mmol e
cf\@j\@j}epoxm géifromexanple 5 in 1.5 m of the al cohol
was adde%to 0OC 0.2 mmle BF3 OEt2 and stirring was
conti nued™at 22C for 2 h. The sol ution was evaporated
and the residue chromat ographed on a thick |ayer

~silica plate using CH2CA 2/ MeOH (15:1) to give the pure

product. Starting fromthe epoxide from exanple 5 and
MeOH, the title conpound was prepared in 52%yi el d.

MdixtBletofd 1§ RRER,4SR)-Exd tpSR 2SR ARK)- Nt (2 @-Ghloro-

( RS

(M52 SR} Aoy crelopsnm syt Gy eresdsmyaidin 1)
Ibeﬁ‘xz@lmtxw boxylic acid | -[(4-chloro- phenyl ) - am de]
2-{[2-fluoro-4-(2- oxo-2H pvridin-I-yl)-phenyl]

mde | I p efromea le 5 and
SRR Pl Bhe (AR O EE BB I A0 Gt
I\)ﬁddﬁé&r&m@%—ﬂ)e plfocedure in example 22 MS: 470.5 (M+H)".

Example 41 and 42

1 . l

N‘é}"”” N \ P NH
” : :
N\ _/ ' \ 7/

(1S,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-0x0-2H-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)

Step 1: (1§,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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Exanpl e 32M xture of (1SR 2SR, 4RS)- and
(I SR, 2SR, 4SR) - 4- Hydr oxynet hyl - 4- pro roxycycl opent ane-

wo 20edisasy boxylic acid | -[(4-chloro-phenyl) - anPdeiP2005/011430

2-{[2-fluoro-4-(2- oxo-2Hpyridin- |-yl)-phenyl]
-am de} Starting fromthe epoxig fromexanple 5 and
PrOH, the title conpound was pr ‘iared in 52%vyi el d.

MS: , 542 3 1 EX I ture of (2SR,.3SR -
g P ose Lty B By e i Syrtig e 2 BB M o
gitﬂ\mé(h?wﬁhﬂndtlﬁﬁhgreﬁetﬁc(rgnljfﬂhﬁ_rvgh_s rehﬁiityéd wa‘aa‘hﬁﬂl]l I2]50 ml t-butyl
- -fluoro-4-(2-0x0- i din- 1- -
"t phes 18 St iR Sy et bsemary b BE dh lsateresed
Smmmhm Ebic{irﬁd%l;?d’dnd%Oﬁnl s?ﬂrﬂ&@@a@@htid&?ivaﬁdﬁd d(t)@gn%@@ing in
.01 mmol e, BE irring was continued a ,
£ ieiq Sy bty et 0208 hhe Eiared ALe nlo el chiral
PECt bd > 998 BOHE- VES BOMRY.25 ma) 81, AC0RPa,Bpiit 1 26; wogarkec,
I%%Zr Wﬁs gljlt@go(g d e\LJianporg ed. The residue was
chr-of&todr aptret &H1c20slng a gradient FCH A2 to
CH2Cd 2/ MeCH (30:1) to give 60 ng of the internedi ate
chlepro@lspshal MethyRneay€s penltansas 2 diG st xyieladid mdndkth9f ester

Cmgb\l 30 ng of KI and 0.17 m of 32% NaOH were added
a he m xture was heated in a m crowave apparatus to

18R ulsddn 3517 Bla (hhe dGuXdus R spRYs3RA PhAPhaRS hiVE NaCl

r eséﬂue pajtit) on(f_g be@v\gen sat. NH4d and CE ,. the

of-4 & way %wfe%eg f-P NS SUERRERS FaP BdempFatyre Shpetuelrolysis

V8s d!s_ngdrfnieamtbmsnhg BpastlBICr§iRREarnkl rddsh dnderPradbeél (pH-

of %H ég%tgcontal ni ng O.él%of H(Ig—%!(ﬁg; 80 to

osfatsy IMoNEPYR- SlteRgoptumpion 949-2 Y dipaRe! sofusionsygl 7 the

( fﬂgg)ongnﬁﬁﬁ%zgﬁbﬁ v»%élaébﬂ \XiHUZ@n@f—ﬁﬁ%%e@ﬁ‘&ﬂ@ﬁﬁ‘he@ﬁdeous layer

(was aicguste’d to p)I-i 2.0 I?%/or{c(.:)ﬁ}el) einrcrievtvasyex%r%gteg EV?trl]ltS%r}r?l- ethyl acetate.
Drying over sodium sulfate, evaporation and drying overnight on a high vacuum

yielded 1.28 g of the title compound 41b. MS: 197.2 (M-H)’; chiral GC: ee 99.4%.

Step 3: (IS,ZS)-2-(4-Chloro-phenylcarbamoyl)-4—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: (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} (41) and
(1R,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-ﬂgoro—4—(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} (42)

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 title compound 42. MS: 466.3 (M+H)™.
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|, 2-di carboxylic acid | -[(4-chloro-phenyl)-anm de]
2-{[2-fluoro-4-(2- oxo-2Hpyridin-I-yl) -phenyl]

w0 200bdeisTo a sol ution of 72 ng of the epoxi dePdT/BP2005/011430

exanple 5in 0.5 mM of a 5MLIidOin Et20 was added at

220C 32 m O BH3NEt 3 and sti rri6?g was continued at 22C

for 3 h. The solution was partitioned between water

i&d Ci—QC;I and the organic |ayer was dried and
aWBisted. The residue was chromat ographed on silica

using CH2A 2/ MeCH (9:1) to give 26 ng (36% of the

title conmpound. MS: 484.5 (MtH) +. Exanple 35

N-[ (| SR82SR) - 2- (4- Chl or o- phenyl car banoyl ) - 4- net hyl ene-

cycl op yl]-2-fluoro-

4- (2noxpe~2H-pyridin-1-yl)-benzam de Step 1:

(1 R$'"2RS) #2581 dr t - but oxycar bonyl ani no- 4- r net hyl enecycl o

pnecar bi ¢ acid nmethyl ester (35a) To a

splution of 279

trans- (| SR, 2SR\ - 4- et hyl ene- cycl opent ane- |, 2- di car boxy

lic acid ethyl &ster (prepared and purified according

to exanple 1 and 2, step 1) andl1l.13 g ONEt3 in 25 m

of tol uene was added drop w se at 22C 3.03 g of

di &Ry (pesplopeytanal 2ddicabdxilivackd x{ (drdhlwaspHeast) achidé] 2-

I Foeetiante Reer s BBt i<l “o00C or 16 b

The m xture was evaporated and the residue
Strang frogt 41 hledtitbncoshpdudid 433443 Pprepagrdaichi rahtiGkiCHAEI?2 t o

?é%ggﬁ]{ggggge .r%%idi%e %)9 e%rﬁ’ﬁe&l@[@: 968(.55%+I-8t. the title
(I RS, 2RS) - 2-t ert - But oxycar bonyl ami no- 4- met hyl enecycl op
dixhapdcalr il | ¢ aci d (35b)

(3R or 38,5S,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-yl)-phenyl]-amide} (44) and
(3S or 3R,5S,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-yl)-phenyl]-amide} (45)

Starting from 41, the title compounds 44 and 45 were prepared according to the
procedure for example 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

- hydro

To a solution of 1.28 g of 35a in 30 mM of MeOH was
added a solution of 0.42 g of LiOHH20in 10 m of H20

w@oee48157 i ng was continued at 500C for 1 h. TREI/EP2005/011430

sol uti on was evaporated to approxi mately half of the
vol une, the aqueous |ayer was shed with Et20,
acidified with HCO, the suspensi®on was filtered and
the resjdue dried to give 1.13 g (93% of the title
35b. MS: 242.4 (M+H) +. Step 3:

[ (I SR, 2SR) - 2- (4- CUor o- phenyl car banoyl ) - 4- met hyl ene- cyc
| opentyl] -—earbam c acid tert-butyl ester (35c) A
stirred lution of 1.085 g of 35b in 10 m of THF was
treated \supsequently with 1.25 M ONEt , 0.69 g
enwlorlazole 1.21 g of N-(3-
d| hy[Pafi ropyl) N - et hyl carbodii m de

ochl ori and 0.63 g of 4- chloroaniline and

stlrrlng was C(;:?ijnued at 22C for 16 h. The m xture

was evapor at edyampd the residue partitioned between
CH2d 2 and 1N The separated organic | ayer
consi sting of a white suspension was filtered and the

r(@@ h9 l4ﬁ) Oy é@é 252591 \feydlm(@,}nahﬁ%@etmxyt&@lobkﬁdaﬁe-1 2-

onmpound

(41§’5Rb238ﬂ%)ca@d,4r Hrlwblozxowéf-hxl -en@dqi;zcﬂ[é@elﬁmﬁééaxmo&ypmdlm

,alch?i pggﬁwhenyl) am de (35d) A solution of 0.98

C|n10n1 OCH2A 2 and 1.07 m of

trlfluoroacetlc acid was stirred at 22C for 2 h. The
Serting dierméd the Bidorareenanvstiieparedsigardipgia the porredure for

2. The aqueous | ayer was treated
kﬁ%x\\ﬁ? }_Rﬁ §ﬂ€|£dﬁﬁ)ll pH = 8, the suspension was
flltered t he residue washed with H20 and dried to
Jixsmpe 48 g (69% of the title conpound 35d. MS: 251.3
(MtH) +. Step 5:

2- Fl uoro; 4- (2- oxo- 2Hpyridin-1-yl)-benzoic acid
(35e) To solution of 10.96 g of
- br ofro- | uor o- benzoic acid in 40 mM of DVBO was

QQ

(18,25,45)- or (18,2S,4R)-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 45, the title compound was prepared according to the procedure for
example 30. MS: 514.5 (M+H)".
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added subsequently 6.67 g of 2-hydroxypyridine, 1.10 g
of 8-hydroxyquinoline, 1.43 g O Cu(l)l and 7.61 g

w@RHReE3saNnd the m xture was heated to 1500C feCT/ER0h5/011430

The suspension was diluted with water, filtered, the
resi due was washed with AcCEt, triturated with MeOH,
filtered and dried to give 5. 9g’of the title

oynd 35e. Ms: 234.1 (MtH) +. Step 6:
ﬁé)’fn%%ﬁ?fﬁsm - 2- (4- Chl or o- phenyl car barmoyl ) - 4- et hyl ene-
cycl opentyl] - 2- :
fluoro-4-(2-oxo-2H pyridin-1-yl)-benzam de (35)
Startingzfrom 35d and 35e, the title conpound was
prepa% n 69% vyield according to the procedure for

exanpi //glﬂ‘d 2, step 2. MsS: 466.3 (MtH) +. Exanple

36 \ .
@ SR, 2SR (4; Chl or o- phenyl car bar noyl ) - 4- oxo- cycl o
ntyl]- 2-flu -4-(2-0x0-2H pyridin-1-yl)-benzam de

Starting fromthe olefin fromexanple 35 the title
conpound was prepared in 41%yvyield according to the
procedure in exanple 3. MS: 468.5 (M+H) +. Exanple 37
M xture of (1SR 2SR, 4SR)- and

( (IS&RSESﬁ,rd[RSQ helbt{axzﬂe—zxﬁidimﬁe:(y&c abidg4-apheoypheaylpaniyd [2-

en I ro4 -2H-pvridml-yl)-benzam d
agtl{%ym%or omi g“ketyc)n% e% le 36, the title

conpound was prepared in 62%vyield according to the
pfoz edutien of).ekmbpf €1M. didvBylzih6 Yolntidividhextne Ex@ﬁ'pﬂe)f B8I,Cl, .
M xt ur e of

(rasetbSaleny e 30060 oD g Fanmin e 55l of Citt

%@érmeﬂlhnéﬂm Afr 4 et aenitenl cf%ofd]gJ@trzg- if-1(BE PCHAML Ry 1
é) benzam de. St rt| n&rff the ketone of
gHring pas f‘?ftthléle ShEbiar o Btreelpawa Wag Pagitgioned

between AcOEtand 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

(18,28,4S)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-

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

Step 1: (15,25)-2-(4-Chloro-phenylcarbamoyl)-4-oxo-cyclopentanecarboxylic acid
ethyl ester (49a) '

Starting from 41c, the title compound was prepared in quantitative yield according
to the procedure for example 3. MS: 310.0 (M+H)".
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yield according to the procedure in exanple 12. Ms:
497.1 (MtH) +. Exanple 39 Mxture of (1SR, 2SR 4SR) -

W@ N4SIR, 2SR, 4RS) - N- [ 2- (4- Chl or ophenyl car banmopd)/EP2005/011430

4- et hanesul f onyl ani no- cycl opentyl ] - 2-f | uoro- 4- (2- oxo- 2
Hpyridin- [-yl)-benzam de St artmr;g fromthe am ne of
exanpl e 37, the title conmpound \Wwas prepared in 60%

Yetp & @RrS e @S SRR Rtk SRS b
(dySRBp2sikntihoxid atid deh@ddsee gibeinyl49ay banoyl ) -

473ydfoxy cydopentylgéz-flu?rg 4- (2 o?geZFZan o
e ob £5g. AET S ochlnnls st has TRy AR My Fhpeedure
yioe bxhnasle 02 Bepgration biithe pp@@@aw&anmmk@ﬁﬁlshé@ay
(domalorigeby Ry dons CLbELATAREL 1108:1 4 The fsedyactien afprded

| 49b(ift-49d yaela- meml 3 (Mani) te]
2-{[2-fluoro-4-(2-oxo0-2H pyridin-I-yl)-phenyl]-am de}

(f}gsfgﬁn%ﬁ%?ﬂﬁﬁﬁgcd?%@ﬂéﬂ@alﬂé 3128 MeH boxyl i ¢ aci d

-[ (4-chl or o- phenyl) - am de]
ZSté;B 2-(fk as,ns;— 3-(4 2-Hx@- Rlidngleaibd oyl )= éyﬂ)lo@hefi&ldp]enﬁﬂ’hdiﬂ}oxyhc

2
(%Céi%’gyl e&tef\/@tWI ene- cycl opent ane- 1, 2-di car boxyl i ¢ acid
di ethyl ester (4l1a) An emulsion of 1.1 g racemc

fT@m%léanﬁLdO&ﬁgoﬁgﬁﬂ iapent ¢iEH}Cl2wad z&alrebaxsdoi’cc 086inl of a

ot o B T SRR D s A ety oyt Hlgand siring.
a\d¢sl.t©hﬁﬂué(batpbb°@ Qr 3Wade. FT}&tsbhitﬂoﬂgvaatwaﬁﬁeﬁ b@20°C washed with
I;%d 1A 8 glgéeq\gll% i\gﬁgé(%%vgat\el\g, tdllﬂ]e o]igan aye \A?assednegl 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: (1S5,25,4S)-2-(4- Chloro- phenylcarbamoyl) -4-fluoro-cyclopentanecarboxylic
acid (49e)

Starting from 49d, 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: (18,25,45)—4—Fluoro-cycliopentane-1,2—dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro-4—(2—oxo—2H-pyridin-l-yl)-ph'enyl] -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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Chem cal s GrbH Ni ssanstrasse 2 D-41468 Neuss Cer many;
catal og # 122-02651])under pH control (pHstat, IM

WON20bip4818E t er consunption of 2.4 mM 1M NaCH soPCI/EPI005/011430

within 24h the reaction mxture was extracted tw ce
with 250 ml t-butyl nmethyl ether. The organic phase
was subsequently washed with 258 “'m saturated sodi um
%}ég{?ﬁ)onate and 250 m saturated NaC sol ution.

4t on and drying in vacuo overnight yielded 0.49
g of the titl-e conpound 4l1la. Ms: 226.0 (M +; chiral
GC. ee > 99% (BGB- 175, 30nx0.25mm H2, 12CkPa, Split
1/20; 400 - 1800C, 2C/min; Inj.-T.: 2000C, Dect.-T.:
2200C) " Step 2: '
- Mgt hyl ene-cycl opent ane-1, 2-di carboxylic acid

no fé @r (41b) An emulsion of 1.7 g 41la in an

a us buf @ (pot assi um phosphate 3 M NaC 0.1 M
s adjusted t@a—H 7.5. Under stirring at room

tenperature th drolysis was performed with 15 ng

| i pase OF from Candi da rugosa under pH control

(pHstatic, IMNaOH). After consunption of 6.5 n IM
NaOH sol ution and 7h the reacti on m xture was washed

vi18,2S b 8,4rDiflueburt ydlopeatamgt 1, Billvatboxlicadid) L€ 014hlb ey phenyds

adj.us t H 2.0 (cone. nd, was extracted wth
il Efiayfadie dboto Bl o Bt et Pt o
evaporation and dryi ng overni ght on a high vacuum

VSt teaS,25)28- (¢ GilorohghebyichibamopPaimrdifdibbo- MS: 197. 2

(M . chiral .GC. . 9.4% Step 3:
(quta%%jt?’?e-c?rAPp@HCoaf@-e@R nyl car banoyl ) - 4- met hyl enecycl op
ent anecar boxylic acid ethyl ester (41c) Starting from
4Mdog sdlineort oft I2emg ofpfaind miast GH ghawascthddad 78Cy0.40 thl of a 50%

%%F i glcg ggt-@—%Wegﬁﬁg?%lgm{fgffureéﬁl%lﬁge g’n ’?ﬁg a121’d stsnt"rlerﬁg was
(doBitiRyd &-209C €l 30rminpTkaydleisbamnydshedtwith ity aad syiebap
eﬁﬁﬁES‘; an ev)é%lr,l 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: (18S,2S)-2-(4-Chloro-phenylcarbamoyl)-4,4-difluoro-
cyclopentanecarboxylic acid (50b)

Starting from 50a, the title compound was prepared in quantitative yield according

to the procedure for example 1 and 2, step 3. MS: 302.0 (M-H)".

Step 3: (1S,ZS)—4,4—Diﬂ1ioro-cyclopentane—1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide} (50c)

Starting from 50D, the title compound was prepared in 50% yield acéording to the
procedure for example 1 and 2, step 4. MS: 488.0 (M-H)".



10

15

20

acid (41d) Starting from4lc, the title conmpound was
prepared in 100% vyield according to the procedure for

wex@apksasdl and 2, step 3. Ms: 278.3 (MH . Ste@r/BP2005/011430

(1S, 2S)-4- Met hyl ene-cycl opent ane-1, 2-di carboxylic acid
| -[ (4-chl orophenyl) -am de]
2-{[2-fl uoro-4-(2-oxo- 2H-pyr|d|?121 yl)-phenyl] -am de}

(é?gﬂﬁéfgh Met hyl ene- cycl opent ane- |, 2-di carboxylic acid

| -[ (4-chloro- phenyl) am de]

2-{[2-fluoro-4-(2-oxo-2H pyridin-1-yl)-phenyl]-am de}
(42) Sta¥ting from4ld, the title conpound 4 1 was
prepare ccording to the procedure for exanple 1 and

2, 4/‘ 5.(466.1 (MtH) +. The second fraction

af§ o ded th @ conmpound 42. MS: 466.3 (MtH)

+s'Exanpl e 43 <;L§ ,

(1S, 2S)-4-0Oxo-C opent ane- |, 2-di carboxylic acid

| -[ (4-chl oro-phenyl) -am de] 2-
{[2-fluoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl] -am de}
S18v2Si4R) -4- Hydroky; cytloperitané-&,2edicqrbomndic48idiaE 4phbpasphenyl) -
in t| t|ve eId cO g to,th rocedure for
e%rg%fg'{g 8%&545'(% qEXJ F’éﬁh% é‘ﬁe 45 (3R or
3S, 5S, 6S) -1 - O(a Spl ro[ 2. 4] hept ane- 5 6-di car boxylic
aAisdspﬁn{iéxznof:IﬂZUngpﬁbﬂﬁ(—laﬁﬁn@-ﬁi—ﬂiﬁjro -phenyl)-1H-pyridin-2-one
(gﬁgpare a}tjcoé 1r(1ﬁt(02C %%1gge e A’lr ngtleplt allplecguoDnhWH%%ﬁﬂﬁEi in 10

SR,I Eﬁoﬁﬁhe Iwamaatsqb ar20PC withhet ahef 52 84 diMeyihdveptaneand

eSteFlp2 et i Ry SR b0 A B s added apdshe palutiop v,

( gbyedSit a¢ftuxngmperamrd for 1t & Heinhilkaire eapaivietstode@and 45

BLE ared roced refor exanple 5
BB e hes T el PR AR TR RE TR Fun S hEEBHE v,
( dftdd) antd 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

i
)

(18,25,45)-4-Hydroxy-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo0-2H-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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The second fraction afforded conpound 45. MS: 482.5
(M+H) +. Exanple 46 (1S, 2S,4R)- or

W@ bBpAB18S) - 4- Hydr oxynet hyl - 4- net hoxy- cycl opene@rEP10032011430

di carboxylic acid | -[(4-chl oro-phenyl)-ani de]

2-{[2-fl uoro-4-(2-o0xo-2H pyri di %- yl)-phenyl] -am de}

Starting from44, the title cohg und was prepar ed

a corqjgg to the procedure for exanple 30. Ms: 514.5
PE > Exanpl e 47 (1S, 2S,4S)- or

(1S, 2S, 4R) - 4- Hydr oxynet hyl - 4- net hoxy- cycl opent ane- 1, 2- -

di carboxylic acid |-[(4-chloro-phenyl)-am de]

2-{[ 2-fle0ro-4-(2-o0xo0-2Hpyridin- 1-yl)-phenyl]

-anii;;§§2arting from45, the title conpound was

preparegl—according to the procedure for exanple 30.
\V/SH .5 /(MtH) +. Exanpl e 48
( S) 2 Spi r. 4] hept ane- 5, 6- di car boxyl i ¢ acid

(4~<hl or o- phetyl ) am de [ 2-
ffuoro-4-(2-ox§2§tpyridi n-1-yl)-phenyl] -amde To a
solution of 0.69-m of a |IMliethylzinc solution in

hexane and 2 m- O CH O was subsequently added at 00C
54 mM O CF3COOH and 10 min later 55 m O CH2l 2. After

a(Su2S:4%e14- Mo theixp-catlopd@neal .2 alicatrbaxyliofacid( - [g-chford-phenyl) -
1. . nd.sti.rrin cont,i nued at :
2%&% gﬁ%a?}%%’ﬁ%g?hoeg Q?Yé“\ﬁ‘ﬁ'sl’&‘np g F%Aﬁi'ﬁ%n Bet ween

AcCEt and 1IN HCl, the organic |ayer was washed with
bbtepd; (18:2548)-ard-Ehlapophdnyttarbineoyl e4inskikoxyas

c oM. SLb| ing CH2C 2/ MeOH (50:1) to
R ARLARE LR AT, TG B 480, 5 (M

+. Exanpl e 49 _

A mixture of 50 mg of 49¢, 263 mg of Ag,0 and 229 mg of Mel in 0.5 ml of MeCN

and 0.2 ml 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/AcOEt
(3:1) to give the title compound in 23% yield. MS: 326.1 (M+H)".

~ Step 2: (1S,25,45)-4-Methoxy-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-

phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide} (53)

Starting from 53a, the title compound was prepared according to the procedure for
example 51. MS: 482.0 (M-H)".

Example 54

(1S,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{ [2-ﬂuor6-4-(2-oxo-2H-pyridin— 1-yl)-phenyl]-amide}
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25

(1S, 2S, 4S) - 4- Fl uor o- cycl opent ane- 1, 2-di carboxylic acid
| -[(4-chl oro-phenyl)- am de]

WQ2dop/Aa4s15aior 0- 4- ( 2- oxo- 2H pyri di n-1 -yl ) - phenyl e ERPEF/ 011430

Step 1:
(1S, 2S)-2-(4- Chl or o- phenyl car baggyl ) - 4- oxo0- cycl opent an
ecar boxyl ic acid ethyl ester ) St arti ng from 41c,

t d i.eld
B T o o L P PV R Y A e b Sy
( MethyleneStyelpp@ntafekSbaSyliR)cid @byl ester (54a)

(I S, 25, 45) - 2- (4- Chl or o- phenyl car banoy!| ) 4- hydr oxycycl o

S0 2PRERp P8 0ast G HE TV rBE g8 ol S it Epmoneholine
awamd:ﬁedgt tia°€ bé’z pnlaxf emblbnq/l Elﬁlbrcﬁmajmle enaz alrnSg Rk abnitued
acco hed

Jrer s 4 S
b BEP RIS SRR o (15 sserbo pBiarmeg 2o adged to  hot

T(’E@°¢3) sdtitidr @fC]tl30glofaIf {basah- mOt@pﬂﬁ‘}{dyﬂHL@ndMBZOone

ﬂpé"e%arg%l_c')ogdfag to ? '\J/f,_%: %g%t cfgtr Zaggelg'? Qppqggt?on 8&0 2803%4915/812) in 8
( hi‘BpQBl\/ﬂFﬁaanst(rﬁng:hfbosfdhtmhedh yi eoachanoy) 'I)I;e“refxdtﬂdyﬁﬁﬁmﬁﬁ_@ has

pent an c aC| et est er so] uti on,

P AbaD i o otk Pafifones bebees | ML e A< Qe Thoresic
81a&6’ wds vafshel \EEI%-K:]) hod bﬁﬁe,eriefd and evapolrated The re51due was

i yet hyl ) -.am nosul fur tri uorl
o Ho bR R Rt SRSt o PR B0 ACBBHH-A P 2805 Ak offheite
sedmipoatd WMasMsassea(MeHJ00C, washed with saturated
aqueous NaHCO and water, the or gani ¢ layer was dried

B RO I LTR35S POX 2P, o
cpyrpin+2dyl) -ami @2y | 2 flthor Me: ( 2 3ok - II—I([M'idhl}l*yl) ﬁﬂiee@l |4imide}
(1S, 2S,4S)-2-(4-Chl oro-phenyl car banoyl ) - uoro-cyclo

pﬁ@ltlsaf)%gggﬁ 189 @/ L % Caln%ng-AS-ce}horo -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 1 N HCl and AcOEt. The
organic layer was washed with water, dried and evaporated. The residue was
chrorhatographed on a thick layer silica plate using CHZ_CIZ/MeOH (9:1) to give the
title product in 79% yield. MS: 467.1 (M+H)".

Example 55

H
N =0
= O KN F
=0
N
Cl (0]
)

(18,25)-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 from49d, the title conpound was prepared in
guantitative yield according to the procedure for

wexanpisasid and 2, step 3. Ms: 284.1 (MH) . StBpI/BP2005/011430

(I'S, 2S, 4S) - 4- Fl uor o-cycl opent ane-1, 2-di carboxylic acid
| -[ (4-chl orophenyl) -am de]
2- {[2 fluoro 4- ( 2- oxo- 2H-pyrid’|¥151 yl ) -phenyl] -am de}

( rt| n e tit
iR R b 2l o iyt Be ERREL Rond it vpogrepared

exaops well aattddih,g te tleq)pp@)ced‘«ﬁe fof €2arAple!#t Hjtep2. BM&MB72 (M+H)".
(1S, 28) 4,4-Di fluoro-cycl opentane-|, 2-di carboxylic
¥i d I % 4-chl or o- phenyl ) - am de] _

or o- 4- (2- oxo-2Hpyridin-1-yl)-phenyl] -am de}

Step 1:
(1S, 2S) - 24 ( 4- Chl or o- phenyl car barmyl) 4, 4-di fluorocyclo
oxylic acid (50a) To a solution of 52 ng of
[ OF CH2CA 2 was added at 00C 0.40 ml of a 50%
I S- (2- met hoxyet hyl ) - am nosul fur

THF and stirring was continued at 20C
fop_30 mn. e solution was washed with saturated
acgueous Na ang water, the organic |ayer was dried
and evapor at ed he residue was chromat ographed on
silica using pt/ane/ AcOEt (7:1) to give the title
compound in 31%yield. Ms: 330.1 (MH) . Step 2:
(1S, 2S)-2- éw Chl or o- phenyl car banoyl ) - 4, 4-di f | uorocycl o
p(éﬁtlﬁhéd‘dr: k}nhczclamrdar(esnbﬁdl@trwmngaﬂrle[niﬁﬁbb,ro{plﬂsmldm—

WP SEPRYRRISS AL 2,y AN PR YRRl €,
3 M5: 302.0 (MH) . Step 3:
($tyting)from &mmd Zr@mn@ﬁodhbpemranedlmq, Phagiitbeagoinmpopinidovas

?g@g;l:d r‘é‘%}%%&) tagc@pcgﬂg pytrhe% OC ?kﬁ?@g %’ﬁéanyT ]r>4,_staeﬁ]. dg@s. 468.0

Example 57

N /r:.o
F
Q 0 HN
oo,
N
\ /

(1S,2S)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-3-fluoro-
phenyl)-amide] 2-{ [2-ﬂu0ro—4—(2-0x0-2H-pyridi1i-l-yl)-phenyl] -amide}

Starting from 54a and 4-chloro-3-fluoroaniline, 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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wWQ@20060650524. MS: 488.0 (MH) .Exanple 5 1

Starting from50b, the title conpound was prepared in
50% yi el d according to the procedure for exanple 1 and

(IS,28,4R)-4-Fydroxy-cyclopentane |, 2-di carboxylic
acid I -[(4-chl oro-phenyl) - d?
2 {[2-fl uoro-4-(2-oxo- 2H—pyr| 7 - yl) - phenyl ] - am de}

suagﬁgglon of 262 ng of

0- 3-fl uor o- phenyl ) -1 H pyri di n- 2-one (prepar ed
accordlng to C. F. Bigge et al., patent application WO
200304591 in 10 mM of toluene was treated at 200C
with 0.64 of a2 MA Me in heptane and stirring was
conti nue or 1 h. 100 ng of 49b was added and the

sol uti was=stirred at reflux tenperature for 1 h

The 'xtura«gg% cool ed to 200C and partitioned between

1IN and t. The organic | ayer was washed with
water, drie d eevapor at ed. The resi due was
chronatographeggép silica using CH2A 2/ MeCH (25:1) to
give the titleN\product in 73%vyield. 470.5 (MtH) +.

The rel ative and absol ute configuration was determn ned
by an X-ray analysis of 5 1 conplexed with factor Xa.
E()lﬁﬂﬁb-é-l‘ﬂ&thylene cyclopentane-1,2-dicarboxylic acid 1-[(3-chloro-phenyl)-

R R T A

(2-oxo0-2H pyridin- 1-yl)-phenyl] -am de} Starting from
4QertingHem b4d m&bniﬂommhilimsthp titloapegpoand ems pregated ih H&%

(Xlé %dgc%ri ggr pﬁgge)(/iu{% ti()r S)baénrﬁle éég Sfepm gﬁgﬁ@{ﬁi)@ 53

acid | -[(4-chl oro-phenyl)- am de]

2Ex{ajniplé bUor 0- 4- ( 2- oxo- 2H-pyri din-1-yl)-phenyl] -am de}
Step 1:
(1S, 2S, 4
pent anec

N o
E/j( /‘— F
O HN
\ NH Q o]
N
\_7/

(1S,2S)-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]

-2-(4-Ch|oro-pheny|carbénnyl)-4-nethoxycyc|o
boxyl i c

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)".

PCT/EP2005/011430



acid ethyl ester (53a) A mxture of 50 ng of 49c, 263

mg OF Ag20 and 229 ng of Mel in 0.5 m of MeCN and 0.2
wOorkooeh4SIFF was stirred at 200C for 48 h. The SRESPEPRDIION1430

was filtered, the filtrate evaporated and the residue

chr omat ogr aphed on silica using heptane/ AcOEt (3:1)

to give the title conpound in 23%yield. M5: 326.1

( Step 2:

: M%@ 2% 4- Met hoxy- cycl opent ane- 1, 2-di car boxylic

aC| d |- (4 chl orophenyl ) - am de]
2-{[2-fluoro-4-(2-o0x0-2H pyridin-I1-yl)- phenyl] -am de}
(53) Stajting from53a, the title conpound was

prepare ccording to the procedure for exanple 51.

M5 48 . (M H) Exanpl e 54

IVEL by | ene cycl opent ane-1|, 2-di carboxylic acid
orao rigin-2- yl)-am de} '

or 0- 4-(-&- oxo- 2H-pyri di n-1 -yl )-phenyl]-am de} S
tep | : \_/

(1S, 28) 2-[ 2- Fl uor o- 4- ( 2- oxo- 2H pyridin-1-yl)-phenyl ca
rbanoyl ] - 4- net hyl ene-cycl opent anecar boxylic acid

ethyl ester (54a) To a solution of 1.0 g of 41b in 10
M{(1SS)-AHA ethytkne- c@dlomntaie NQfdéctalnlydmydit phid| 1i- f{¢-chis o-plieed)-
af_- bt rofo te and stirring
V\%nsndcl?gn 5%8’“’ Li i)pﬁ a J 200C for 1 h.
The suspensi on obt ai ned was added to a hot (600C)
sﬁtlauhigcfmrnfélld_arj_cﬁlg4dﬁnino phenyl)-1H- pyridin -2-one (prepared according

LG Rmde Parr piRhOaRIEME Wl baha T 2 0RR. (OnSBRIGHs
2@@3&&59121)%|ym1c8aatbrchﬁg fo\tRe grmteémnerfot e)gm/[ﬂesShm dngied
a¢] g?]ac for 1 h. The reaction m xture was evapor at ed

I\é € residue partitioned between 1IN HC and AcOEt,
the organic | ayer was washed with HCO and brine, dried
abxhreplepbr at ed. The resi due was chromat ogr aphed on
silica using heptane/ AcOEt (1:2) to give 1.28 g of the

t &1t5|,2%)-4-Methy1ene-c_yclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-methyl-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide} -

SARA =

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

(1S,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyrazin-1-yl)-phenyl]-amide}
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conpound 54a. Ms: 385.0 (M+H) +. Step 2:
(1S, 2S)-4-Methyl ene-cycl opent ane-|, 2-di carboxylic acid

wo 2qo6S4sabd or opyri di n- 2-yl)-am de] PCT/EP2005/011430

2-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl] -am de}
A suspension of 69 ng of 2-am r}% 5-chloro-pyridine in
2 m of toluene was treated at '200C with 0.26 m of a
2M Al Me3 in heptane and stirring was continued for 1

h. 50 ng of 54a was added and the solution was stirred

at reflyx tenperature for 2 h. The mixture was cool ed
to 200G gnd partitioned between 1 N HO and AcCEt. The

or gani I";@y r s washed with water, dried and

e rat@dztl;garesi due was chromat ographed on a thick
I r silic atte using CH2A 2ZMeCH (9:1) to give the
t9tle product | %79% yield. M5 467.1 (M+H) +. Exanple
55 (IS, 2S)-4- yl ene-cycl opent ane- 1|, 2-di car boxylic
acid | -[(6-chl oro-pyridin-3- yl)-am de]
2-{[2-fluoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl]-am de}S

t | f 5 5-ami nho- 2- ¢hl i di. th
iRt A PR e T 5850 ) IR ue e ey Grgpared
tdaeordingae du FeBif;ge etek apmeére aplicasioa . 200845967), 2he(titeH)

+. Exanpl e 56 . : . :
Pt Bransredin Shoidi enestive o Degrasiesr ey a1
IMP(B7a (M) py tim din- 2-yl)-ani de] '
2-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl] -am de}
artkng, from 54a and 2-am no-5-chloropy timdine, the
t%lxtafnéﬂec%’rrpound was prepared in 6%yield according to
the procedure for exanple 54, step 2. MsS. 468.0 (MtH)
15,28 adMlah@léne-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-

l(al_nrsffl%]_s%médr\{%{rgw- (I%n & ?%%E&-%&?%&-ﬁgsﬁhmgl—-gb Pp%repl% -Yalrriliccle}ac id

“FYud eny
' |
N ."""/-NH F
; E [o] o) z ’2

Starting from 41c and 1-(4-Amino-3-fluoro-phenyl)-3-methyl-1H-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

(15,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[5-(2-methanesulfonyl-phenyl)-pyridin-2-yl]-amide}
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wal2mbbese 3-f | uoroani | i ne,

am de] 2-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl]
-amde} Starting from54a and

prepared in 28%yield according to the procedure for
exanple 54, step 2. MS: 481.9 (MH) . Exanpl e 58

(1S, 2S)-4-Methyl ene-cycl opent ane-1, 2- di car boxylic acid
| -[ (3-chl oro-phenyl)- am de]

2-{[2-fluoro-4-(2-oxo0-2H pyridin-I-yl)-phenyl]-am de}
Starting fromb54a and 3-chloroaniline, the title
conpou was prepared in 58%yield according to the
proce 5[J“or exarrple 54, step 2. Ms: 466.1 (MH) +.

(/ 28) 4- Iiene cycl opent ane-|, 2-di carboxylic acid
I-{[2f|uoro- -0x0- 2H pyridin- I-yI)-phenyI]

-am de} 2-[(l HTndol-6-yl)-amde] Starting from 54a
and 6-am noi ndole, the title conmpound was prepared in
25% vyield according to the procedure for exanple 54,

%tg%éé)ff%" %{1 ﬂ]ﬂ % %M@Wﬁ@ﬁ?&ﬁ Bﬁ?m% -pridipPoxemine (gegpgred

| ack¢riglo®. @ phRMmth9 et ANbaRht apphcatlon W09857937), the title

4- 0X0- 2H- ridin de i ng
FOGHHOREE YA by muﬁatltaﬂiﬁ&}ﬁ@ S Bl B ogrs or
(paepir BdMcs.0(MgH)0. C. F. Bigge et a/., patent
appl i cation WD 2003045912), the title conpound was

e arlegl in 23%vyield according to the procedure for
p@?&i‘%m 1. MB: 448.0 (MrH) +. Exanple 61
(1S, 2S) - 4- Met hyl ene-cycl opent ane- 1, 2-di carboxylic acid
| 15 28)-d N ethplepdrey)dpentarer HE—]dlcarboxyhc acid 1- [(4 chloro-phenyl)-

%’é‘{ﬂﬁ %Ef#q&gﬁ%l%gfo%@tﬁ%—r&nq azol- 1%' ))2 ?luoroy pl]lenyﬂrgml%}e}

| - (4- Am no- 3- net hyl - phenyl ) -1 H pyri di n- 2- one (prepared

N
[=] Q
2

AN

&

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: 496.1 (M+H)™.

Example 66

(1S,25)-4-Methylene-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{ [2-ﬂudro-4-(3-oxo-morpholin-4-yl)-phenyl] -amide}

the title conmpound REBEP2005/011430
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according to C. F. Bigge et al., patent application WO
2003045912), the title conpound was prepared in 48%

w2mb/dssasxordi ng to the procedure for exanpl e BAL/ERIB05/011430

462.0 (MrH) +. Exanple 62

(1S, 2S) - 4- Met hyl ene-cycl opent ane- |, 2-di carboxylic acid

| -[(4-chl oro-phenyl)- am de] -80 -

2-{[ 2-fl uoro-4-(2-o0xo-2H pyrazin-I|-yl)-phenyl]

-am de}Starting from4lc and

| - (4- Am fpo- 3-fl uor o- phenyl ) -| H pyrazi n- 2- one (prepared

accordhﬁ)t()C: F. Bigge et ah, patent application WO

20030159T2) . the title conpound was prepared in 54%

yi accord to the procedure for exanple 5L ME:

4674 (MtH) - npl e 63

(F'S, 2S) - 4- Met hyl"ene- cycl opent ane- |, 2- di car boxylic aci d

| -[ (4-chl oro-ph [)- am de]

2-{[2-fl uoro-4-(3-nethyl -2-oxo-2H pyridin-1-yl)-phenyl

] -am de} Starting from4lc and

l =(4- Am no- pheny 3- net hy |d|n 2-one

(Bﬁ(ﬂétﬁg?é‘zfnéi& BRditi A AR T algféwama’rp olip}-ang (prepared

apqebidiag iooD. N\@lg%@@s&zé}@aﬂeaba éilﬂa@ndd we2omopsuny wegte

p epared, i n 59% f%/accor to the procedure for
$yndewas prgpar K?F acgor %ﬁﬁ epyogedure for example 51.

(NS 2B).1 aMMenhyl ene- cyclopentane |, 2-di carboxylic acid

| -[ (4-chl oro-phenyl)- am de] 2-{ '

[E}égn hanesul f onyl - phenyl ) - pyri di n-2-yl ] -am de} St ar

t H 41c and 5-(2- Met hanesul f onyl - phenyl) - py

tidin-2-ylam ne (prepared according to R A Gl emmo

e(lSﬂS) A-Mathglehe-apbpanineon 2 \MEI65 A hcidt1hE4chlor & phenyl)-

SRR Rt R R Bl B el

Starting from 41c and 4-(Tetrahydro-1,1-dioxido-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 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)-phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester
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Exanpl e 65 _
(1S, 2S)-4-Methyl ene-cycl opent ane-|, 2-di carboxylic acid

wo 2¢06448182 or o- phenyl ) - am de] PCT/EP2005/011430

2-{[4-(2-di net hyl am nonet hyl -i m dazol -1-yl)-2-fluoro-p
henyl ] -am de} Starting from 41lc_and

4- (2- D met hyl am nonet hyl -i m daz8l -1 -yl)-2-fl uorophenyl
am ne (prepared according to M L. Quan et al., patent
application WD 2 047517), the title conpound was
prepared in 5% yield according to the procedure for
exanpl e 51. MS: 4986: PMH—I) +. Exanpl e 66

(1S, 2S) - 4- Met hyl ene- ¢ycl opent ane- 1, 2-di carboxylic acid

I -[ (4-chl ofio- phenyl ) A am de]

2-{[ 2- Tl ugpQ- 4N3- o%e~nor Mol iR 4-yl) - phenyl ] -am de} St
i fic ghid |

JPale fl ugyo- phegyl ) - ol i n-3-one (prepared

Nng to C. F. Bi palCént application WO

e et at

, the t®F8%conmpound was prepared in 53%
according to the procedure for exanple 51. Ms:
.1 (MtH) +. Exanple 67 ‘

5TSFﬁ?@%&@g@ﬁcﬁgﬁ@%ﬁ%@u)ag@?ﬁc 2:fli carboxylic acid

loro
2-{[4} (tetrahydro-1,1-dioxido-2H1,2-thiazin-2-yl)-phe
n$i 10

- 2
ution eled®. g £300; rﬁglo]l)rqunﬁg_ié aah)diride in 500 ml of acetonitrile was
Atredred pakystivasd with db%@ﬂ@n%ﬂol),cﬁ'éﬁ-ﬂﬂ@@aﬁﬂi%'eﬂn)i'stirred at room

F AL T AT K i —

199shed witle did hetodtrjound dvisl prepapel bR779%0¥oklod the title

?%ﬁg%@g&gﬁ%%id@gﬁg%(ﬁ+m{ exanpl e .51. M5: 488.1

(1 SR_2RS, 3SR) - 2- (4-chl or o- phenyl car banoyl )-3-[2-fl uoro

- dtep 2: bxdr<blqrerphemyilypyrrole-2,5-dione
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-phenylcarbamoyl)-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,SO,.
Evaporation of the solvent gave 58 g (97%)- of the title compound. Brown
amorphous solid. MS: 208 (M+H)".

Step 3: (1RS, 5S8R, 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 ml
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-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester
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yl ) - phenyl car banoyl ]| - cycl opr opanecar boxyl i c aci d et hyl
esterStep 1. (Z)-3-(4-chloro-phenyl carbanoyl)-acrylic

w@zioa/ 048150l uti on of 29.3 g (300 mmol ) of mal ei BCT/EP2005/011430

anhydride in 500 ml of acetonitrile was treated

portionwi se with 40 g (310 rmolg of 4-chloroaniline

and stirred at roomtenperature durlng 24 hrs. The

thick precipitate that had forned was filtered off,
washldioni efh’ gol3¢ mowtlbof tlr(4-amigndd-Gnprdphenyl)- Ifé-pyrléindz one

6(‘%rgpaged( &Zo@dlxg td @? Bfg%é & aqoﬁﬁgﬂpﬂpph}/&ll(hPW@ Qb@ﬁ%é\@) in 25

| m Q’E Eﬁﬂtl)dm f@ﬁk?ﬁytp)i Byt wierl regted daopyriee VithAHambegfa dy lithium
tﬁlﬁ—’(tﬂi’ﬁl@@h Euyl%rﬂluvealuluan Miaske 8 stkred fSVB@ hgal To tH993ution

CRUUEEETE e T AN —

I'ﬂlC}QZ'[O b&l@iMnHVéSCatb’(Baheahl&\/letH‘yl dster2were(added ponlonwide and the
I
g(?ltxr%lvgeg a;i:lr gg’ ’to ? a%f?%&% te era?v.? uerﬁ“& &4%% hOélrsn)The mixture

rinet am ne an
Rtﬁ@luee huger aque@us@iﬁlndoltnforaéﬂae@@sMH@nd(e@txﬁcted

l\@mh XB@anqﬁQH&bmb@S& YRS Eastesr@&te%ewvhth RGeS, Ea Bration of
or,gani ¢ phases we ccessj vely

| Ctgf a¢1§$@ anéaﬁmowawwraﬂéwﬁe? w&ﬁ digfdonopeshang o ﬂzeeal with a

oytadieiNact2ldhl ofoviadtiin@t MeO Hofro i 18: 5@l 9sengavgalvieg §BL96) of the title

(970 f(‘k}]ﬁﬁﬁgrli?twlngf’égr@g 4?g&¥3£§m anor phous sol i d.

6R) 3- (4-chl oro- phenyl) - 2, 4- di oxo- 3- aza- bi cycl o[ 3. 1. 0]
hiésearpde 6%- car boxyl ic acid ethyl ester. A solution of
19.4 g (93 nmol ) of

| I(1sﬁaqzblscsu92medmr}> ﬂ%ﬁp@&&a%o%@ gﬁﬁum 4.251053& 28 pyridin-

)é{ﬁljppglﬁﬁ@s%rg Py cx algﬁgé?%i?fffgéu%ﬁ? pd 12 hr s

"Evapor ati on of thg?soléent and chromat ography on

silica gel witht and then a gradi ent of
t ol uene/AclgEt from9p:5 to 90: 10 gave 9.5 g (35%

gﬁl 1(@

racemic

A solution of 80 mg (0.16 mmol) of (1RS,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-
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 1M

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-(4-chloro-phenylcarbamoyl)-3- [2—ﬂuoro-4- (2-ox0-2H-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester
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of the title conmpound. Of white solid. MS: 294 ( M+H)
+. Step 4.

W@ bBROBRY, 3SR) - 2- (4- chl or o- phenyl car banoyl ) - 3-PQF/EP2003/@ 1430

-4-(2- oxo-2H -

pyridin-1-yl)-phenyl carbanoyl ] - cycl opr opanecar boxylic
acid ethyl esterA solution of 78 " (34 mmol ) of

| - (4-am no- 3-fl uoro-phenyl) -1 H pyridin-2-one (prepared
according to ?ﬁr Bi gge et al., patent application WO
2003045912) ino250M of THF was cooled to -78C and
treated dropwisefwith 4 1 ml of a IM1ithium

bi s(trinethylsil I)an1de solution in THF and stirred

fory30 NIﬂ on 9.5 g (32 mmol) of (IRS,
5SR| 6 chI orog @ )-2, 4- d| oxo- 3-azabi cycl of .

341, ane carboxyl aci d ethyl ester were added

par tilonwi se &A@ the m xture was allowed to reach room
tenperature within a few hours. .The m xture was then
poured into a diluted aqueous HO -solution (ca. 0.2 M
aGiblira XHPEC bed gviB DmAWOEL ([BRE2RBFER) Fie (4- dﬁlgﬁﬁpﬁer@ﬂ’@ﬂﬁi‘moyl)-

V\ﬁ[f ﬂ%}er (Wotxg 2W§%leﬁvla%§|p%en?nar amﬁ‘Pli 8cﬁ%?ﬁggﬁ%ec5&>8xyhc
tmhewltqqtea(gcramﬂeeﬁ& 4)om dittacd rQRE withregiaveUheftroe :9 §ae ca.

tps %5(35%9 QM% él)ngpognazaﬂf%hlﬁfsoha emMist ﬁb@ éMOHPOlAMg WwigBl 15 g
M- H) Exanp
{3%%2%2%5%}&2 eeaﬂfécrm%fr& ) 8&&&&%&5919}163)!15@13#@9&96 [2-
-ﬂlu((r lB-élGé(ZQoﬂ) H{F’[}’Wid@h-m Yl)lphérﬁy}cgﬁﬁlﬁ’i{dyf akyRRIFBY) ; %a]gecarbmglhc acid
solution o .
&M’ﬁ ?ka‘ﬁ@? ESB%JI%‘&% Hl or o- phenyl car bagyl )-
3- [2 quoro 4- (2-oxo0-2

-Bpnipde AL | -yl ) - phenyl car banoyl ]
-cycl opropanecar boxylic acid ethyl ester (exanple

685 2R ﬁ)meﬁtélﬂ@roq;heﬁgcmbaﬁlf 1-51".1’: Zaﬂgo&)% @ -0 {)1 g% rXl)
#s L| so ution was s rrea uring 2 r 00

tlg]"FBX %\‘EbﬁFlé’ lyelopfaprns@rhelinatifed i nto 50 m of a

aqueous Hd - solutlon Qg 5 M, extracted with AcOEt

@(W If@

Chiral

In analogy to example 69, from (1S,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-H)" » | -

Example 72

(1RS,28R,35R)-3-(morpholine-4-carbonyl)-cyclopropane-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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and the conbi ned organi c phases were dried over Na
SO4. Evaporation of the solvent gave 65 ng (86% of

w0 bwonisibe conpound. OFf-white solid. MS: 468 ¥d#/ER2005/011430

Exanpl e 70

(1S, 2R, 3S)-2-(4-chl oro-phenyl c anm}yl )-3-[2-fl uoro-4-
(2-o0x0-2 Hpyridin-I-yl)- phenyftarbanmoyl ]

-cycl opr opanecar boxylic acid ethyl esterChiral HPLC of

4 g (8.0 muol p

(1 SR, 2RS, 3SR) -|2- (4~ chl gr o- phenyl car banoyl ) - 3-
[2-f|uoro-4(M §ytidin- | -yl)-phenyl car banoyl ]
-cyclopropenecarboxy ic acid ethyl ester (exanple
68.4) on ,} Chiracel " with ethanol/heptane 1:4 gave

ca. 1.5 N Lt pMund~as white solid, M. 496
(M alphg fithica. 1.

'3 of the other
ena i ope

O O
| , 2 3R)=2- (4- chl or o- phenyl ¢dr ba@byl ) - 3-[ 2-
IWor g- 4- (2- 0xo-2Hrggmicdi n-1 - yl') - phenyl car banmoyl ]
-cy opr opanecar boxylic acid ethyl ester, off-white
solid. Ms: 496 (MH . Exanple 7 1

J\S S%Jﬁltﬁ;?‘) %fl( ?f {’“%r 0 mhehﬁﬁgfb@yl I]'S% iR?S"jfislf-cﬁr-& Sloro-

%)&gmb@agwéo%%awqq ‘é‘(%r@PC’él“ PHF@Pdgyl)tP@e@%éaﬁbiﬂéo)éb

H veIBpk 2&8&@1@;&&1& sﬁg@l@s@ﬁeﬁy a0 kzarmmb)) o?r%&‘phohne, 35
uor ridin carbano

%’?cl(g g é%‘iﬁ‘@ﬁar %feéh%\ EP%)tl‘)ﬂﬁ’l s%/“@r ((roegai % J%‘090)“ 1-
V\h)sirpx}é)pazcedaztoltantl 2 Inedl ctdpiGumnd. tradbdd & ool tbmpébitudk68ith 17

2

(Phs, SR Gl oo HE sy aminonropyl s dapasimide
MP @rbd.@(yllld stizred 601148 [hosrsc Al orasm phepytajurani e jmixture was
2p({l{r3d fAtHGr At gF d gq&?SQs ROy 5d18HEs (oY |M)' eRe¢dd with AcOEt and

am de} A saol ution

(qhgﬁog};’qgu@scmgargc (pglaﬁs] |V\@fq)6ﬂ%wtgé}l @é@%}ylf.\)aporatlon of the solvent

and chromatography on silica gel with dichloromethane/MeOH 98:2 gave 28 mg
(90%) of the title compound. Brown solid. MS: 537 (M-H)".

Example 73

( 1R,ZS,3S)-3-(morpholine—4—carbonyl)-cyclopropané- 1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}
0

k//o

@ o
Cl

Chiral

In analogy to example 72, from (1S,2R,3S5)-2-(4-chloro-phenylcarbamoyl)-3-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid
(example 72) was prepared the title compound. White solid. MS: 539 (M+H™).
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3-[2-fluoro-4-(2-o0x0-2H pyridin-I-yl)-phenyl carbanoyl |
- cycl opropanecar boxylic acid (exanple 69), 25 ngy

w@ fnogd4s1eml ) of nor pholine, 35 ng (0.34 mol) EIfT/EP2005/011430

N- net hyl nor pholine, 2 ng (0.015 mmol) of 1-

hydr oxybenzotriazole in 1.2 ml of DVF was treated at
roomtenperature with 17 ny (0%?89 mol ) of

| - (3-di met hyl am nopropyl ) - 3- et hyl car bodi i m de
Hypampdd¥sHri de and stirred for 48 hours at room
tenperature. The m xture was poured into 5 m of a

| c{OEt
R sy EanibioRl e Rl BERSAR BRME o
.diearhpedisaridd - - Cbl%owevﬁbnana@ﬂ 2cti2 Swet odr@se- Pa-pyridin-
silica gel with dichlorone ne/ MeOH 98: 2 gave 28 ng
(90% of the title conpound. own solid. Ms: 537
(MH . Exanple 73
(IR 2S, 3S)-3-(norpholine-4-c Yyl cycl opr opane- | , 2-
di carboxylic acid I-[(4 chl or o- plfenyl ) -am de]
2-{[2-fl uoro-4-(2-oxo- 2F -pyridin-Ayl)- phenyl]-anide}
a, f

In anal ogy to exanple 7 mem .
(1S, 2R, 3S) - 2- (4- Dl or > yl\ﬁarbam)yn/
-I-y ) - phenyl ca myl ] -cycl
exanpl e 72) was prepardd the

fl uor o-4-(2-oxo- pyJ
title conpound. IV%I e So'%an&ﬁhméé%oé&#&ﬁ) Exanpl e 74

opr opanecar boxygt’i ¢ [Hci o
(4- ?% lﬁﬁie
roxy pyrrolldlne | - carbonyl ) -cycl opropane-1, 2-

dlcar oxyllc acjd_|- (4 chl aro- phenyl )
2“‘{1”2 ey UBreFempe’%o borm@ﬁép@}*a?ghﬂ2¢ﬁ)%l%éﬂm?$nﬂﬁaraéwoyl> 3-
I2 ﬂift&b@gw bxo- EHWiden -134)- foh@iﬁcarbamoyl cyclopropanecarboxyhc

L BEPRE R0 Sl RS TR e cpsmansg) fhe tite
y@mwddmmrdron@hnec)fd@mrqomﬁpMéhl&gs))hanSr%ﬁ(%(mIeH) '

3- hydr oxypyrrolidine was prepared the title
Example 75

(15,25,4R) -4-Fluoro-cyclopentane-1 ,2-dicérboxy1ic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{ [2-fluoro-4- (2-0x0-2H-pyridin-1-yl)-phenyl]-amide}

Step 1: (18,28)-2-(S-Chloro-pyridin-2-ylcérbamoyl)-4—methylene—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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compound (racem c m xture of diastereoners). Wite
solid. Ms: 539 (MI-H)+. Exanple 75

W@ bBpAB18R) - 4- Fl uor o- cycl opent ane- |, 2- di car boxgdT/EPmG3/@h 1430

| -[(5-chloro-pyridin-2- yl)-am de]
2-{[2-fl uoro-4-(2-o0xo-2H pyridin-1-yl)-phenyl] -am de}
Step 1: - 86 -

(1.S, 29) - 2:( 5- ro-pyr.idi n-2-yl car | )-4-net hyl ene
e b B S B e nGe B Yo Brdap Rt at b iyic
Stcad éthplgsfer O1bd1b, the title conpound was prepared in
48% yi el d according to the procedure for exanple 1 and

?%%_Iis;;neg_%rée gg&,gﬂe at_lea %rﬂﬁ’ééﬁdﬁ vr\]/!lso[gr%Berecll 91’|1 gt?dntltlvastllvesycl)gd %ccording
(loSh@ Hyocddur féehxamnple[By N8 311 2-(M-€E) Danmoyl ) - 4- oxo- cycl o
pent anecar boxylic acid ethyl ester (75b) Starting from

T8 & S bihn g ao o he s PSR B p ieins R e mo it T drony-
Sdytlopetriiddhrboxylf fd &hyl(ediSr 28c4R1 75aNnd
(1S, 2S,4S)-2-(5-Chl oro-pyridin-2-yl carbanoyl ) - 4- hydr ox

cl opent car lic aci,d ethyl ester 5c and 75d
A renEth 73 e T EOREES e GRS St ding 8 g Biebdure
af?emﬁﬁixhpg_ 1 Bb%émmgd%@ ef)ﬁﬁereﬁamhle_ﬂ% g&@aacro@iﬂlﬁned by
of the epiners c an ) Cc i she )
HFORAIGHPRERY 073 SPnE A TRNF e dheORY IFaeHen oRted 755 iy 40%
fyidat Msn3ed. 1 onden ' 7 Theistcoh@%fractioh GaveViBd Bil1B294 v HMS313.1
@itéﬁpond fraction gave 75d in 17%yield. Ms: 313.1
( +. Step 4.
(1S, 2S, 4S)-2-(5-Chl oro-pyridin-2-yl carbanoyl )-4-fluoro :
- Sys |40 NEsRans)s 2 B-@Wd)ﬂocpy&ﬁildZQI&Ybarﬁ(?ﬂ)‘iﬂ-ﬂu@@-)cyclopentanecar-

tarfing,from75 he title conpound was prepared in
Aot eSS (o t he

Starting from 75c, the title compound was prepared in 81% yield according to the

procedure for example 49, step 3. MS: 315.3 (M+H)".

Step 5: (15,25,45)-2-(5-Chloro-pyridin-2-ylcarbamoyl)-4-fluoro-cyclopentanecar-
boxylic acid (75f) -

Starting from 75e, the title compound was prepared in 87% yield according to the
procedure for example 1 and 2, step 3. MS: 287.1 (M+H)".

Step 6: (1S,25,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}
(75g)

Starting from 75f, the title compound was prepared in 45% vyield according to the
procedure for example 1 and 2, step 4. MS: 473.0 (M+H)™.

Example 76

(1S,25,4S)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}



10

15

procedure for exanple 49, step 3. Ms: 315.3 (MH) +.
Step 5:

W@ b@BsAK145) - 2- ( 5- Chl or o- pyri di n- 2-yl car banoyl ) PAF/£P2005/@11430

-cycl opent anecar boxylic acid (75f) Starting from 75e,
the title conmpound was prepared_in 87% yield according
to the procedure for exanple 17 8hd 2, step 3. M5
287.1 (M+tH) +. Step 6:

(1S, 2S, 4R) - 4- Fl uor o- cycl opent a
| -[(5-chloropyridin- 2-yl)-am
2-{[2-fl uoro-4-(2-oxo0-2H pﬁri £1-yl)-phenyl] -am de}
(75g) Starting from 75y titl'g-tfconpound was
prepared in 45%yi el dlac¢ordong to _the rocedure for
exanpl € 1 and 2, stogp 4 MS: 473. H +. Exanple 76
(1S, 2S,4S) - 4- Fl uor o- cycl opent ane- INZ=di car boxylic acid
| -[(5-chl oro-pyridin-2- yl)-an de]

2-{[ 2- | uor o- 4- ( 2- oxo- 2H pyri di n- <N\ henyl ] ‘
-am de} Step 1: | _
(1S, 2S,4R) - 2-(5-Chl oro-pyridi n-2-ylCar banoyl)-4-fl uoro

- cycl opent anecar boxylic acid ethyl ester (76a) _

Stap i TQQS,QS,@H)-ZE(_QvCHlBI%—ﬁ}*ﬂdiﬁ—ZCQHQB%G¥1W@SHlﬂfrgQ?Elggedtihécar-
60% yi el_%st%cgor ding . to the procedure tor exanple 49,
shgligacigethy efS‘?réW%alQ/H—b +. Step 2 | '

(1S, 2S, 4R) - 2- (5- Chl oro- pyri di n-2-yl car banoyl )-4-fl uoro

; %}iﬁir@fﬁd}h Foe e Rk ohpoasl Gvak g@éﬁareﬁ Al 4090 ield Q0B to the
e I N

tl e conpound was_ prepare % yield according

t)Fof rﬁfod(% Pls 4gosrtepe3kal}4§l 150 %MEHHSQ step 3. MS:

287.0 (M+tH) +. Step 3:

($t&p 25,(455)S,4R R UBChi6ch R eyl €arbardof) QRS Mk E16 pd&a fcar-
IB%{,E'CM&%BWI din- 2-yl)-am de] ]
obanyhe aqid 4-(2-0x0-2Hpy tidin-1-yl)-phenyl]

- am de}

Starting from 76a, the title compound was prepared in 60% yield according to the

procedufe for example 1 and 2, step 3. MS: 287.0 (M+H)".

-1, 2-di carboxylic acid

Step 3: (1S5,25,45)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2—ﬂuoro-4—(2—oxo—2H-pyridin- 1-yl)-phenyl] -émide} -
(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

(18,25,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-methyl-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}
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(76c) Starting from76b, the title conmpound was
prepared in 70% vyield according to the procedure for

wexawpdsasz and 2, step 4. MsS: 473.2 (M+H) +. BEGEIPP®OYTI1430

(1S, 2S, 4R) - 4- Fl uor o- cycl opent ane- |, 2-di carboxylic acid
| -[ (5-chloro- pyr|d|n 2- yl)-am de]

2-{[ 2- met hyl - 4- ( 2- oxo- 2H—pyr|dﬁﬁ I -yl)-phenyl]-am de} F
Starting from 75f and

| - (4- ami no- 3- et hyl - phenyl)-IFprrldln 2-one (prepared
according to C. "‘F. Bigge et atent application WO
2003045912), the title coqpou /was, prepared in 49%
yield according to th ureztar exanple 1 and 2,
step 4. M5 469.0 (MHH) amd e 178

(IS, 2S, 4R) - 4- Fl uor orT r?5pent ane- @ di carboxylic acid
| -1 (5-chloro-pyridin-2- yl)-am de]

2-{[ 2-fl uoro-4-(2-o0xo-2H pyrazi n- Ihyl) phenyl] -am de}

Starting from 75f and
| - (4-am no- 3-fl uoro- phenyI)-IFprHé%Eﬁ 2-one (prepared
according to C. F. Bigge et al patent application WO

2003045912), the title conpound was prepared in 32%

yStﬁkr@ﬁm A2 di tlo A48 Brj) ﬁ'?eqjgg:g)hfeﬁ}gé ?Haﬂﬁ fink-5¥ (l:gepared

: (arcsnﬁ@%R) Q- FFl lﬁregener:;?al pyfent: aprlication WEaRORPOEF91Q) athedtitle

ﬁ u?lalﬁafsgprgyd&rg&i D128, %élﬁ ?%rqﬁ'] o the rocedure for dee?rnple 1

0Xx0- moT pho eny
sﬂnriri’ngtep Ao S7469.a M +H)".
4- (4-am no- 3-f | uor o- phenyl ) - nor phol i n- 3- one (prepared
' to C. F. Bigge et .ah, patent application WO
2003 45912), the title conpound was prepared in 43%
el d according to the procedure for ‘exa

. (IS 25,4R)-4-Fluoro-cyclopentane-1,2-dicarboxylic acid r[F-[(5-chloro-pyridin-2-

yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-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. MS: 473.9 (M+H)".

Example 79

(1S,ZS,4R)-4—Fluoro-cyclopentane-1,2-dicarboxy1ic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-amide}
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and 2, step 4. MS: 479.0 (MtH) +. Exanple 80
(1S, 2S, 4R) - 4- Fl uor o- cycl opent ane- |, 2-di carboxylic acid

wo 2qo6B4sabd or o- pyri di n-2- yl)-am de] PCT/EP2005/011430

2-{[ 4- (3-oxo-norpholin-4-yl)-phenyl] -am de} Starting
from 75f and 4-(4-am no-phenyl) - por phol i n- 3-one
(prepared according to C. Thone® et ah, - pat ent

appl i cation WD 2005026135), the title conpound was
prepared in 57%yield according to the procedure for
exanple 1 and 2, step 4. ME: X0 (MrH) +. Exanple 8
1 (ISR

=

2RS, 3SR) - 3- hydr oxynet hy| - pr bﬁaﬁe-l , 2-di carboxylic
acid I-[(4- chloro-plenyl) - agi deg
2-{[2-fl uoro-4-(2- pyridin-|

phenyl ] - am de} A
solution of 20 ng 10.04 mmol) of :
(1 SR, 2RS, 3SR) - 2- (4- chl or o- phenyl carfpanoyl ) -
3-[2-fluoro-4-(2-o0x0-2Hpyridin-1-yk)- aenyl car banoyl |
-cycl opr opanecar boxylic acid et hylge% (exanmpl e 68)
in.0.5 mM of THF was treated with!'38 (0.08 mol)
L1AIH4 and stirred at RT during | hr© The mixture was
treated with icy water, extracted with AcOEt and the
CRERIeHo A 98Mhsd RD@SARINYET-Bulo. Sikn9V &hoAhof 3-0ne (prepared
Filtration, evaporation of the solvent and
quﬁc@qqlmg)éq eﬁoh@ gllggesiep i%a pgient WPPlcation WO 2003045912), the title

dé dnhtb RIANRASh gé:@@tlﬂa@‘% yitlRF decORN Sy & MR frd88@ur®for example 1
2RS, 3SR) -

'S -
M%ﬁ&ﬁﬁét :42901(Mpridhane- | , 2- di carboxyl i ¢ acid
| -] (4-chl or o- phenyl ) - am de]
2E 1§ Bgior 0- 4- (2- oxo0- 2H-pyridi n-1-yl)-phenyl ]
-am de}. Light brown semisolid. Ms: 456 (MtH) +.

anpl e 82

(Eﬁéggégﬁ{%ﬂsyrw@msfl@ﬁaﬂ&-rh,czr,byqu i ok 5 ehlgrer pyridin-2-
lylpaintie:] 2- [ 4-43-0hb- 26 PRSI )yl)-phenyl]-amide} '

Cr
@)
Starting from 75f and 4-(4-amino-phenyl)-morpholin-3-one (prepared according

to C. Thomas et al., 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)".

Example 81

(18R,2RS,358R)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic ~ acid  1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0xo-2H-pyridin-1-yl)-phenyl]-amide}
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am de] 3-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl]
-amde} In analogy to exanple 72, from

W@ bBROZRS, 3SR) - 2- (4- chl or o- phenyl car banoyl ) - 3-PCT/EP2005/011430

[ 2-fl uoro-4-(2-oxo-2H pyridin-1-yl)-phenyl carbamoyl ] -c
ycl opr opanecar boxylic acid (ex l e 69) and anmmoni um
chl oride was prepared (1SR ZSR RS)

cycl opropane-1, 2, 3-tricar boxyl iC %m d 1-anide
2-[(4-chl oro- phenyl) am de] 3-{]

fl uoro-4-(2-oxo-2H pyridim-1I -yl }g'phenyl ]-am de}. Light

yell ow solid. Ms: 467(M JfExa
(I SR, 2RS, 3SR) - 3- (I - dr I - et hyl[- e cycl opr opan
e-1, 2-di carboxyl i c4aci (4-%hl oroo p -a»v o - am de]

2-{[2-fluoro-4- (2to0 -2H-py tiegimn- 1-yl)-phenyl] -

am de} A solution of"43 ng (0.09mmol) of

(1 SR, 2RS, 3SR) - 2- (4- chl or o- phenyl car banmoyl ) - 3-

[& sdllitiei Of 20-rh g { @D mdrbl pyf ( 1anZRSl3SRb R~ [@hehydocplidngaamoyl)-

Y{h?r?rroo? @a@ ZPP ﬁrlbcgﬁegﬁ gh gé/arbae S})}? C)(C?(ge(p&n‘%‘lr%eﬁar%z)xyhc
016@4ethYl eftOr UFarmpis| 68) o 0.8 misefiH hwghtrsitedrithci8irdg (0.08 mmol)
QJ\}H' 24U kt’l‘rr@& he RT Jﬁ@n i U e WAk voieedtod Rﬁﬁlcllywater, _

1
and stlrre for éITJe m xture was treated w
Sxtrastad éﬁthaée@gh%nmﬂmor%p%é PEgnigRhagss Wers tdsigd vﬁ“’t"-h NazSO4

AtldtionDr y\lfat{ilra;@ﬁ)nt dilet}(éoﬁﬂl{feﬁ\f%n@lr Q?B?ﬁt@a@i&gs ofiVélica gel with
ra oration o ol ven
ATt bRr (R BRe W | o usR s 35wy -

mWM)wnmdBﬂh&depSmpamn@{dl%b@(y@avemQ 1-{ (g clfl6B4pherdyl)-amide]

sy S e R g, el o

2-{[2-f1 4-(2-0x0- 20 pyridin- 1-yl) - phenyl
]dél%td%?wg%glsébé sMﬁix‘gﬁﬁ MSPIYIQIEMI ?l\/H-H) y+) Egare}g%/e] 84

Example 82

(I'SR,ZSR,3RS)-cyclopropane-1,2,3-tricarboxylic acid l-amide 2-[(4-chloro-
phenyl)-amide] 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} '

o NH2

dﬁj*‘ 'm@

racemic

In analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
acid (example 69) and ammonium chloride was prepared (1SR,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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(I SR, 2RS, 3SR) - 3- (| -et hyl -1 - hydr oxy- propyl ) - cycl opropan
e-1,2-dicarboxylic acid | -[(4-chloro-phenyl)-am de]

wQ@2qopAa4g1520r 0- 4- ( 2- oxo- 2H pyri di n-1 -yl ) - phenyl PET/BPI008911430

In anal ogy to exanple 83, from

(1 SR, 2RS, 3SR) - 2- (4- chl or o- phenyl car banoyl ) - 3-

[ 2-fl uoro-4-(2-oxo-2H pyri di n- 191 yl ) - phenyl car banoyl |

-cyclopropanecarboxyl|caC|d et hyl ester (exanple 68)
ngilé§3 magnesi um brom de was prepar ed

(I SR 2RS, 3SR) - 3- (| -et hyl -1 - hydr oxy- propyl ) - cycl opr opan

e(;lk AR %q&yﬁydqogﬁi sinétn éﬂhd,ﬁm,ﬁioj; pﬂ&m [B6&dylic acid
e

orvmheaw%@rméle VB: $1: 2ﬂl(qw+4)(2wx ripirlimsa-yl)-phenyl]-
(AﬂﬂaepSR 3SR) - 3- (pi peri di ne-1-carbonyl) - cyclopropane
2-di carboxylic acid 1- [(4-chloro-phenyl)-am de]
2- {[2-fluoro-4-(2-ox0-2H pyridin I-yI) phenyl ] - am de}
In anal ogy to exanple 72, from
(I SR, 2RS, 3SR) - 2- ( 4- chlorg phenyl arbanDyI)-S-
[ 2-fl uoro-4-(2-o0xo0-2

-pyridml-yl)-phenyd car [y an ‘]T cyc pr opanecar boxyl i c
acid (exanpl e 69) ,e id (; ed
(I RS, 2SR, 3SR) - 3- ({fi pé\‘l di'ne- | caghqay! ) cl

cycl opropane-|, 2- rboxylic acid

| -[ (4-chl oro- phenyl) am de] 2-{[2-

fA ‘ﬁPUB’P 8&\%3 0X0Q Qéagg%?l o{' @é&{ %@73825;}_&/4 lrhlo m ﬁ%}yga@émoyl)
(3 RZSﬂa&Rx BER)oxGAREH- pm«hpa}ngl)4p,h2n)8eatrbamayldebmeMcﬁboxyhc

st B Qe 3 B Mt IR AT g v

(hléhnpé(%@mlb&@mp@y@agnﬁs’lmhlonde solutlon in et er. The mixture
(WaRalRRd3eRadt R4 & QfifeP18NY | 16Rr PAWittuds was treated with

saturated aqueous NH4CI solution and extracted with AcOEt. Drying of the
combined organic phases over Na,SOy, filtration, evaporation of the solvent and
chromatography on silica gel with dichloromethane/methanol 95:5 gave 21 mg
(50%) of (1SR,2RS,3SR)-3-(1-hydroxy-1-methyl-ethyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin- .
1-yl)-phenyl]-amide}. Yellow solid. MS: 484 (M+H)".

Example 84

(1SR,2RS,3SR)-3-(1-ethyl-1-hydroxy-propyl)-cyclopropane-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] . 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-

amide}

racemic

dfj*‘ O

In analogy to example 83, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
(2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
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[2-fluoro-4-(2-o0x0-2H pyridin-|-yl)-phenyl carbanoyl]-c
ycl opr opanecar boxylic acid (exanple 69) and

walzavevdsgsam ne hydrochl ori de was prepared PCT/EP2005/011430

(1RS, 2SR, 3SR) - cycl opropane-1, 2, 3-tricarboxylic acid

| -[ (4-chl oro- phenyl )-am de] 2- djnethyl am de
3-{[2-fluoro-4-(2-oxo0-2H pyridifi=1-yl)-phenyl ]

-am de}. Ofwhite viscous oil. M. 497 (M:H) +.
Eacid‘rpéthylS?ster (example 68) and ethylmagnesium bromide was prepared

1 ?F ﬁ%%S%?@-gcéfﬁtlgy-ﬁg&}% rogyl)s-é}lc[(ip(f@};ﬁ@(lyi-idpca%c iX)qlic acid

4cHlprgoplenyl) (apigglo - 2H-plyr flutira=4-(3ypyo-gHepyidin-1ayhi-ghgnyl] -

2&15?@1‘3&W411‘0W5%BM'1\@75@3 IMkppyanal ogy to exanple 72, from
(1 SR, 2RS, 3SR) (4-chl oro- phenyl car banoyl ) - 3-

[R-TI 4- (2- oxo- 2H pyridi n-1-yl)-phenyl car banmoyl ] -c
: y%’fat‘ﬂfﬂ%ggn

ecar boxylic acid (exanple 69) and
nmet hyl propyl am ne was prepared (1RS, 2SR, 3SR) -
CM&S@SRWDé-QPJW@imG-l{caﬂiﬁa@yyldyclopm;xﬂne 1,2-dicarboxylic acid 1-

(cﬂr&g ERyP gﬁﬁ‘df«%]) ar ?ﬁi %&24 iH?J 9r%yridin-1-yl)-phenyl]-

- 0X0- pyT yl) - amd
Zal(lhiéi hyl - pr opyl - ami de). Li ght yel low solid. Ms: 525
(M+tH) +. Exanpl e 88

(I RS, 28R, 3SR) - cycl opr opane- ~3-tricarboxylic acid
| -[ (4-chl oro- phenyl) am de] N. .0
3-{[2-fluoro-4-(2-oxo-2H pyridi n¥l -yl ) - phenyl ] - am de}
2-[ (2- hydroxy-ethyl)- nethyl - 'Ee] In anal ogy to
exanple 72, from N N

(1 SR, 2RS, 3SR) - 2- (4- hl .[@. enyl car fjanoy
[ 2-fl uoro-4-(2-o0xo- di n-9 -yl ) epheRrylLearbanoyl ] -c
ycl opr opanecar boxyll i caci d ( exanpdeeni69) and rreC('hyI am no
et hanol was prepar (1RS, 2SR, 3SR) -

cyclopropane l,2,3-tricarboxylic acid

l'én[ %n%(l)é@l_@r ?eny )fnﬁ';]" (QEﬂ( mi&ﬁ) bl (go 1958 -phenylcarbamoyl)-3-
2ffé@rﬁyﬁf2osv§a éHthry t}ﬂgrph el}a.mcaﬂ areloprerrogerrboylic
MRid 5&7&;{;%" &)) 4nd 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-oxo0-2H-pyridin-1-yl)-phenyl]-amide}. Light brown viscous oil. MS:
537 (M+H)".

Example 86

(1RS,28R,3SR)-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}

N O

* = X

racemlc

In analogy to example 72, from (1SR,2RS,3SR)-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,3SR)-
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Exanpl e 89
(I RS, 2SR, 3SR) - cycl opropane-|, 2, 3-tricarboxylic acid

wo 2qo644sabd or o- phenyl ) - ani de] PCT/EP2005/011430

3-{[2-fluoro-4-(2-oxo0-2H pyridin-I-yl)-phenyl]-am de}
2-[(2-nmet hoxy-ethyl)- nethyl-am de] In analogy to

exanple 72, from -93-

(1 SR, 2RS, 3SR) - 2- (4- chl or o- phenyl car banoyl ) - 3-
[@cfolpmqrameéll A, 2-imdoacbcXkylic acxd 1-[(4-chloro-phenyl)-amide] 2-

Btk lalacy S IR S0 AR Eﬁ”fﬁ@ﬁ@?;t’mﬁﬁ%' %o
V\)ablt Prieqoas gd MS: 497 M+H Y

(I RS, 2SR, 3SR) - cycl opr opane |,2,3-tricarboxylic acid

|E)[a 516 By or o- phenyl ) - am de]
-fluoro-4-(2-oxo-2H pyridin-1-yl)- phenyl] -am de}

Sgh%ésﬁfis?{?g%g ﬁ%p&le 1%%f®%gelad llI [94 chl¥)ro pgenyl) amide]

(3-SRARSNGR (3 ctcapi pyaitin-13y1 RpBertyl |- aidep Xy niethydirabyl-amide)

| - (car bamoyl met hyl net hyl - am de)

2-[ (4-chl oro- phenyl) - am de]
3-{[2-fl uoro-4-(2-oxo- 2I—|—pyridizpllyl)- phenyl ]

-am de}ln anal ogy to exanple 7 from

(1 SR, 2RS, 3SR) - 2- ( 4- chl or o- pheny™ Qrbarmyl)-3-

[ 2-fl uoro-4-(2-oxo-2H pyrg din-1| - )-phenyl car banoyl ] -c

ycl opr opanecar boxyl i c aci gxampte 69 d
(‘met hyl am no) acet am fle pré{par ed| (13 S, 3SR) -
cycl opropane-1, 2, 3-¥Ny xyI@c ace d

| - (car banmoyl et hyl {meglhy! - ami dejpeete [ ( 4- “
chl or o- phenyl )-am d
3-{[2-fl uoro-4-(2-oxo- 2H-pyr|d|n I-yI) phenyl ]
- BiThitidgy Br @ampkOY2 OFrorNEélsﬁaﬁstRH)z (4- cﬁl«ﬂﬂm}ﬁnﬁc&bamoyl) 3-

et %f%s@%?ﬁ‘dwnﬁ- RSPk Y SshiRaf:pocarbo S

2adid 2(dxhmpten-69) ( 2ndx @i pyopyladiine | wyd ) prepeag| (1RS,2SR,3SR)-

'%@o%?épane—1,2,3—tricarboxy1ic acid 1-[(4-chloro-phenyl)-amide] 3-{[2-fluoro-4-
(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} 2-(methyl-propyl-amide). Light yellow
solid. MS: 525 (M+H)".

Example 88

(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)-
methyl-amide]

OH

N O

L g X

|
racemic C

In analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
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In anal ogy to exanple 72, from
(I SR, 2RS, 3SR) - 2- (4- chl or o- phenyl car banoyl ) - 3-

WO 200blasasD- 4- ( 2- oxo- 2H pyri di n-1 -yl) - phenyl carbemmpiops/a11430

ycl opr opanecar boxylic acid (exanple 69) and
hexanet hyl enei m ne was prepare% (IRS 2SR, 3SR) - 3-
(azepane-| - car bonyl ) - cycl oprop He- , 2-di carboxylic

acid | -[(4-chl oro-phenyl)- am de]

2c{d Aetdroe 06%- @ad orstiRHnpyi ethandl- yap - prepaned] { HRA,288,3SR)-

PR L ool LU DhSEamide) sl duoro-s
g3 rfexor213= RYFléH’rbﬂiéyH’he@YH@lnudﬁ (4 Hﬂtfwﬁéo)pfh@hxlv )meam di@}lde]
ZB&EN% vfldca@mt 62520t -ihpyri di n-1-yl) - phenyl ] -
an1de}|n anal ogy to exanple 72, from
(éf 3SR) - 2- (4-chl oro- phenylcarbanoyl)-S-
0- 4- (2- oxo0-2H-pyridin-.|-yl)-phenyl car banoyl ] -
c clopropanecarboxyllc acid (exanple 69) and
|:(|1B§;252;3;SR) 2ydopropase- b2 Spaicaboxylic acid 1-[(4-chloro-phenyl)-amide]
) - ¥ani perazi " 1-car bonyh), _ _
ﬁc %%rR%%a eqx% i}g_pgléggir Eggﬁ%?gc#rgﬁgf WY - methoxy-ethyl)
|mf l-gmidst o- phenyl ) - ami de]
2-{[2-fl uoro-4-(2-oxo-2H pyridin-I-yl)-phenyl]
-am de}. Brown solid. MS: 552 (M¢H) +. Exanple 93
(I RS, 2SR, 3SR) - 3- (3, 3-di fl uoro-pyrrolidine- I-carbonyl)
cycl opropane-1, 2- dicarboxylic/lacid
I-[(4-ch|oro-pheny|) ami de] /”;ED
n

2-{[2-fl uoro-4-(2-oxo- ZFprridi 1-yl)-phenyl]

.-am de} In anal ogy to exappl @ 722 fram
(1 SR, 2RS, 3SR) - 2- (4- ¢ Io eny| caffba - 3- .
[ 2-f1 uoro-4-(2-oxo- py¥iAi n-9 -yl P- ph rbanmoyl ] -c

ycl opr opanecar boxyl
3, 3-difluoro-pyrrol

-_Jaci d (exdfffie 69) and

I ne hydrochl ori de was prepared

In analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic
acid (example 69) and N-(2-methoxyethyl)methylamine was prepared
(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-methoxy-ethyl)-
methyl-amide]. Light yellow solid. MS: 539 (M-H)". | |

Example 90

(1SR,2RS,3SR)-cyclopropane-1,2,3-tricarboxylic ~ acid 1-(carbamoylmethyl-
methyl-amide) 2-[(4-chloro-phenyl)-amide] 3-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-
yl)-phenyl]-amide}

NH,

O
_N o)

dﬁjmzfﬁ

racemic
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.cyclorropane-1,2,3-tyic

(IRS, 2SR, 3SR) - 3- (3, 3-di fl uoro-pyrrolidine-I|-carbonyl)-
cycl opropane-|, 2- dicarboxylic acid

wo 2¢06448181 or o- phenyl ) - am de] PCT/EP2005/011430

2-{[2-fl uoro-4-(2-o0xo0-2H pyridin- 1-yl) -phenyl]
-am de}. Brown solid. Ms: 552 (M+H) +. Exanple 94 (ISR
ZSR 3RS) - cycl opr opane-1, 2, 3- trl%hrboxyllc acid

-[ (4-chl or o- phenyl ) - an1de] 3-{[2-fl uoro-4-(2-0xo0-2
I-I-npéytfaﬂcﬁyyrtol exyinplepfik riydrh -(A8R ABF,3SR)-2-(4-chloro-phenylcarbamoyl)-3-

ZE%[éuciro 4%? 5)#(1; b%ﬂxd% I'fy)lﬁ pheanmlcaregalrr%yﬂnaJcH)?%o[Sa%ecarboxyllc
(4CSR (@R@;&SF@P) M(@mhwl@mumﬂecmmaﬁebﬂmwgpased (1SR,2RS,38R)-
clf E fed; z(szn@as%&'yh@yauodu%hmh%ﬂ@r@m' rﬁ@eh*aﬁgmdeb £((4-

car Xy o exanp

%ne %ﬁ%aﬂﬁpgpér(éooxm%ﬂms@%hs}) -phenyl]-amide}.
qy@h&gbﬁaanﬂ}b3£@@}qucarboxyl|c acid
| -[ (4-chl oro-phenyl)-am de] 3-{[2-fluoro-4-
(£2-.0XQ- pyridin-1-yl)-phenyl]-am de}
z‘iz’ta(‘??‘i,ggttrm uoro-ethyl)-anide]. Offwhite solid. Ms:
551 (MrH) +. Exanple 95
(GIRSQ@BFQSR%R)(acgpelngplr@dwerl)kcyzl@mmmcds%dioytquyﬁc jiagid 1-[(4-

1 |

ch[lér% @{Ungﬁ%nﬂﬁé];wgz(zofﬁg?ﬁﬁ g‘y(rzf%)%ni-qtl };&hﬁiﬂ @'?1) y?hen 1]- amlde}
In analogy to exanple 72, fr
(1 SR, 2RS, 3SR) - 2- (4- chl or o- ghenyl car banoyl ) - 3-
[ 2-fl uoro-4-(2-o0x0-2H pyri di_n- Nz yl9 - phenyl car banoyl ] -c
ycl opr opanecar boxylic acid (exanple 69) and
di et hyl am ne hydrochl oride was epared (1RS, 2SR, 3SR) -

RO ac
Y Lilcet ﬁﬁ
pyri d,Qnk-Y! ) - penyik] - an1de}

| -[ (4-chloro- phenyl) a
3-{[ 2- 1 uor o- 4- (2-gxN a°
Of-white solid. 525 (M-H) +. Exanple 96

In analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic

acid (example 69) and hexamethyleneimine was prepared (1RS,2SR,3SR)-3-

' (azepane-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-

amide] 2—{[2—ﬂuoro-4-(2—oxo-2H—pyridin-l-yl)—phenyl]-gmide}. Brown solid.
MS: 550 (M-H)". :

Example 92

(1RS,2S5R,3SR)-3-(3-0xo0-piperazine-1-carbonyl)-cyclopropane-1,2-dicarboxylic
acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-

amide}

racemic
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(1RS, 2SR, 3SR) - 3- (pyrrolidi ne- 1-carbony”-cycl opropane-
1, 2-di carboxylic acid 1- [(4-chloro-phenyl)-am de]

wQ@2qopAa4g15210r 0- 4- ( 2- oxo- 2H pyri di n-1 -yl ) - phenyl PET/EP2005/011430

am de}ln anal ogy to exanple 72, from ‘
(1 SR, 2RS, 3SR) - 2- (4- chl or o- pheny46car banoyl ) - 3-

[ 2-fl uoro-4-(2-o0x0-2. Hpyridin-1*-yl ) - phenyl car bar noyl ]
-cycl opr opanecar boxylic acid (exanple 69) and
plywxrmﬂogytltneemmplqﬂkpfmredISR 2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
( tz'?ﬁ;%??p?s&ci §H(;g¥f 1 aﬁﬂ% Plﬁ%ﬂygc%fl%ﬂﬂwl )-cyclopropanecarboxyhc
|3CM Aexamply 62 h%ﬂlgﬂwqj jong-wisoprepared (1RS,25R,3SR)-3-(3-oxo-

1 QIraﬁ’m@ 1(0.%r lé)Sf(b inB-1l Z-Hiclrbfé iy hidam[gethlotd- Sltf@nyl)-

(?Pégnbﬁ? @S&%}OIQ 4 ZaQ’é‘t? éldui 1cyi)rnE W?]) argﬂe oprEHB‘é{ﬁeSOhd
1MB- st biaxyl i ¢ acid 1- [(4- chloro-phenyl)-an de]
2-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl] -am de}

I _anglggy to exanple 72, from
(E?ﬁqb?ﬁ%gSSR) 2- (4-chl or o- phenyl car banoyl ) - 3-
[2-fluoro-4-(2-o0x0-2H pyridin-1-yl)-phenyl carbanoyl]-c
ydRSSBpeRedaBrosdiflupeo-ariralidiasd resrkorgdy cyslpprepane; I -ne
vmearmbﬁ,nﬁr&dd (11 giﬁc@&% gﬁ&)ﬂﬁarﬁaﬁw{cpzmolr&ar(bamslz)ﬁ pyridin-
C}/ kziﬂk? {'JIZ di carboxylic acid
)RR laﬁuﬁﬁenyl) ami de] . 2-{[ 2-

quoro 4- (2- oxo-2H pyridin-1-yl)-phenyl]-am de}. Brown
solid. Ms: 509 (M+H) +. Exanpgl e 98
(I SR, 28R, 3RS) - cycl opr opane- %3 tricarboxylic acid

-[ (4-chl or o- phenyl) am de]

am de
3{[2f|uoro - (2-oxo-2H-pyridi nkl -yl )-phenyl] -am de}

In anal ogy to exanple 72, lfrqm .
(1 SR, 2RS, 3SR) - 2- (4- ¢ Ior eyl carba - 3- -
[ 2-fl uoro-4-(2-oxo- @i n-? -yl ) ph  banoyl ]-c

ycl opr opanecar boxyl q/ Cld (exa ﬁﬁ?% 69) and et hyl am ne
hydr ochl ori de was pr épared

(1SR, 2SR, 3RS) - cycl opropane-1, 2, 3-tricarboxylic aci d

| 1 édelagyl or exapipbn¥2,)fr@mi (8R,2RS S6RyR &di ddor8-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic .
acid (example 69) and 3,3-difluoro-pyrrolidine hydrochloride was prepared
( IRS,ZSR‘,SSR) -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-yl)-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-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide} 2-[(2,2,2-trifluoro-ethyl)-
amide]

FF

N O

éﬁjm f@

racemlc
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{[2-fluoro-4-(2-o0x0-2H pyridin-|-yl)-phenyl] -am de}.
Of-white solid. Ms: 497 (MtH) +. Exanple 99

w@ bBROBIR 3RS) - cycl opropane-|, 2, 3-tri car boxyl i BCEHEPH05/011430

| -[ (4-chl oro- phenyl ) -ani de]

2-[(2,2-difluoro-ethyl)-am de]

3-{[2-fl uoro-4-(2-ox0-2H pyri di’ﬁzl'-yl ) - phenyl ] - am de}

In anal ogy to exanple 72, from

fl[rSRnﬂR@ 8SRanzpl¢ F2cfrbar Ol_-SRld_,IBI&{.’ol SRQFZB6\4¥d)db?o-ﬁhebnylcarblamoyl)-3-
5 ro-4-(2- - ridi,n-1.- - nyl,car banmoyl,] - G.

VO B Bl b BT i GFopneskibbitic

2adddi(ttamploethy| and nerithydethghhoné deanagrepredar @dR,2SR,3RS)-

(k ( ﬁgﬁ%@%ﬁgg&ﬁiﬂggggi [@e-Ghlbfd ﬁ@ern%%lds] 39{Afuoro-4

2 ( ‘PQ‘?'@HdPYer(]BTIOYIi‘P W)ﬁ”—'ﬁ@ﬁ@é] 2-[(2,2,2-trifluoro-ethyl)-amide]. Off-

3whitdsdlidvie-551 (RE+axd: 2H pyridi n-1 -yl ) - phenyl ] -

amde}. Of-white solid. Ms: 531 (MH . Exanple 100

(LRS, 2 3SR) - 3- phenyl - cycl opr opane-| , 2-di car boxylic

agf(%fhPl-%?E’S- chl oro-pyridin- 2-yl)-am de] .

2-{[ 2-fl uoro-4-(2-oxo0-2H pyridin-I-yl)-phenyl]-am de}

St é{ﬁlﬁ&%ﬂ‘)‘r%l@?@}@he-ﬂw-mjce(rbomy&c rnidl| I-[(@fchloro-phenyl)-amide]

32 RhaAVh ASYLCI-opL 9: Gl Sed-2 B e RS B0 bi il

i A N A R e TSl C U VPt R PR

(0.53 mmol ) of

1- (4-am no- 3-fl uor o- phenyl ) - | H-ﬁ/ri di n- 2- one (prepared

according to CF. Bigge et al, at application WO

2003045912), 0.32 m (2.9 mo f 4- nmet hyl nor phol i ne

)
13 ng (0.1 nmol) of 1-hyd:roxy enzgtriazole in DMF was
treated with 139 (0473 Ngf. ]/N '
| - (3-di net hyl am nopilopy - et@ﬁwyl calébodie
hydr ochl ori de and@qre duri che;nlzc hrs at+Rtc The
[

m xture was poure ob5mn

" In analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-

[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic
acid (example 69) and diethylamine hydrochloride was prepared (1RS,2SR,3SR)-
cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-diethylamide
3-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}. Off-whité solid. MS: 525

(M+H)™.
Example 96

(1RS,2SR,3SR)-3-(pyrrolidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-
[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-

_ C‘NIO
é‘ /@NE "”ﬂ/N\@\Cl

~amide}

racemic



a 0.5 Maqueous HO -solution, extracted with AcOEt and

t he conbi ned organi c phases were dried over Na SO4.
wa-2dosnesispN, evaporati on of the sol vent gave I1EOI/RER005/011430

(749% of

(IRS, 2SR, 3SR) - 2-[ 2-f | uor 0- 4- (2- ox0- 2H-pyridin-1 -yl ) -

phenyl car banoyl ] - 3- phenyl - cycl D%gr'opanecar boxylic acid.

Light yellowoil. Ms: 391 (MH) . Step 2: A solution

Ofn drfogyoto( &aﬁﬁ)lem?m| f}orﬁf(lsR 2RS,3SR)-2-(4-chloro- phenylcarbamoyl) 3-

qﬁ}ﬂﬁﬁ%ﬁﬁ%%?é’% Sl S R e SR s s garbpprtic

aciidi (¢mnﬁ>lm69)o¢ndrpxrhdnbhe was ptapeesede(d R&1258,30R) 4+ 1p|yrrohdme 1-

ca}lﬁﬁﬂyl)oq\t)lcwy g[%%l Loy ?fchﬁ)%le[ﬂcld Séécgflt b(gscgﬂirg d{hegylzr %QJT
5 (lyezo2sRR- ggR)ZHzp)[rghn 1-yl)-phenyl]-amide}. Light browr1 solid. MS: 523

dM‘PH()“‘4 (2- oxo-2H pyri di n-1-yl)-phenyl car banoyl ] - 3- ph
enylcyclopropanecarboxyl|c acid nethylester. Light

vel | g& M5: 405 (MH) . Step 3: A solution of 105
r%‘ 82’ mm ) of 2-amino-5-chloropyridine in 2.5 m of -

di oxane was treated with 0.41 nl" of a 2 M

A lﬂé&SMSBDi3ohz¢t'rdihe>kamd)o(n®l)8®clnpnip)an&rldZ dicanbosyglicatcidI-[ (4-

&Put | %ﬁéﬂg )mﬁg 2- I[g szUré-ﬁﬂ 6%0' _9- ﬁ%ﬁilf@qq@)dpﬁenyl ]-amide}

(I RS, 2SR, SSR) 2 [2 f1 uor o- 4- (2: oxo- 2Hpyridin-1-yl)-
phenyl car banoyl ] - 3- phenyl - cygl Qpr opanecar boxyl i c acid
methylester in 2.5 m of dioxaney The resulting

m xture was stirred at 900C duri ng 64 hrs treated

with 0.8 ml of water, dillutegd w 5 ql di oxane and
dried over Na2SO FiQtr { , anpor ﬁfl oY t he
sol vent and chromg r.aphy’ on silica gel X CIhept ane/

AcCEt 4:1 gave 53(ng (529 of racemic

10 (IRS, 2SR, 3SR) - 3-p | -cycl opropane- |, 2-di carboxylic

In analogy to example 72, from (13R,2RS,3SR)-2-(4—chloro—phenyléa’rbamoyl)—3-
[2-fluoro-4-(2-ox0-2H -pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic

- acid (example 69) and azetidine was prepared (1RS,2SR,3SR)-3-(azetidine-1-

carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-{[2-

15 fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}. Brown solid. MS: 509 (M+H)".

Example 98

(1SR,2SR,3RS)-cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-ethylamide 3-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}

\

N O

L0,

racemlc

20 In analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic .
acid (example 69) and ethylamine hydrochloride was prepared (1SR,2SR,3RS)-
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“K)ammMe$szlJ ght bromn crystalli

acid I -[(5-chloro-pyridin-2-yl)-am de]
2-{[2-fluoro-4-(2-oxo0-2H pyridin-1-yl)- phenyl]

ne. MsS: 504 ( MHM)T/EP2005/011430

Exanpl e 101

(I RS, 2SR, 3SR) - 3- ( 3- hydr oxy-azeti di ne-I-carbonyl)-cyclo
propane-1,2- dicarboxylic acid 77~
-[ (4-chl or o- phenyl ) - am de]
2eyicloprépaner 102, 3-ti@ripoogi2 ki IF | (dich}ord—ghleﬁlyl)}bmﬂdd P-ethylamide 3-

(PGS B R R corp B o 5wl solid. wis: 497

[ @#H)or o- 4- ( 2- oxo- 2H pyri di n- I-yI) phenyl car bar noyl } -

cycl opropanecar boxylic acid (exanple 69) and
1o¥yazetidi ne was prepared (IRS, 2SR, 3SR) - 3-( 3-

hydr oxy-azeti di ne-1 - car bonyl ) - cyclopropane |, 2-di carbo-

zaﬁ{SPzZSMFSSQ %4?%3'935%»{ %%Wﬁf ag}ﬁ)l fiehipre-phenyl)-amide]

%MZQBBLﬂubr@-hﬂ'lbe@mdebl | 3-{ \Sfludrds4- (1-bitdP H+pyriiatpyl B phenyl] -
102&% RS, 2SR, 3SR) - 3- (3- hydr oxy- pi peri di ne-
1 carbonyl) -cycl opropane- 1,2- dicarboxylic acid

-[ (4-chl or o- phenyl ) -am de] ¢
2-{[2-f|uoro-4-(2-oxo-2k¥pyri in- 1-yl)-phenyl]
-am de} In analogy to exanplFe 72, from

(1 SR, 2RS, 3SR) - 2- (4- chl or o- pheny banoyl ) - 3-
[ 2-fl uoro-4-(2-oxo- Zkkpyrldln I - g ) - phenyl car banoyl ] - ¢

ycl opr opanecar boxyl i c aci %xa ue Qp)

3- pi peridine was pre ar '

(I RS, 2SR, 3SR) - 3- ( 3- pe0|d|ne-

1- car bony”-cycl opro an - 2- di egrboxylic adid 1-
[(4 chl or o- phenyl ) - de]

2-{[ 2-fl uoro-4-(2-oxo-2H pyridin-1-yl)-prienyl]
- BMhEldgy tol RPN PNNrerl (1SKEBRSFSR)-LMuEDhIdro-pheaiRABakid3l)-3-
[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic
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-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-
amide}. Off-white solid. MS: 531 (M-H)". |

Example 100

(1RS,2SR,3SR)-3-phenyl-cyclopropane-1,2-dicarboxylic acid 1-[(5-chloro-pjfridin—
2-yl)-amide] 2-{[2-fluoro-4-(2-o0xo-2H-pyridin-1-yl)-phenyl]-amide}

racemic

é@“‘ (ol

Step 1:

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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- 25

30

(I RS, 2SR, 3SR) - cycl opropane-1, 2, 3-tricarboxylic acid
| -] (4-chl oro-phenyl)-am de]

w@2qo6/848350i hydr oxy- propyl ) - met hyl - am de] PCT/EP2005/011430

3-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)- phenyl]

-am de}ln anal ogy to exanpl e 721 fron1(1SR 2RS, 3SR)

-2- (4-chl oro-phenyl carbannyl)

[ 2-fl uoro-4-(2-oxo-2H pyridi n- I-yI) phenyl car banoyl ] -c
ydﬂapmlupéﬁﬁmapﬂdxwmdlrhpyxmkilﬁ%am{peelﬁﬁ&d aftﬁbrdmg to C.F. Bigge et

a
(RS, DU ittt BRIZO00 RashB, D3R ey meped) of
| J{l@hy g}qrg}p@%hﬁ}]y’mg (@i meiol) of 1- hydroxybenzotrlazole in DMF was
Loy ) S Bk oo
i‘éfbboéi‘ oride gpd s ‘é‘ﬁ%ﬁﬁuwgl s at BE?Tleq\mpgtmae waﬁmprmdenmml of
( 1aRS5 2\$R,q3&Rl)s 136( doltiyeh, Wa&b@gxﬁtlhdAB@E{ a&?igl?égeéfrhﬂélﬁ&él Grganic
acl -
BB e N B (it Rn oasthgratioh i o g tpo me
éﬁ%b} I n an&l ogy tORSSRHASR)22[2-flu@ir4-(2-oxo-2H-pyridin-1- -yl)-

f | ugﬁ%ﬁ@?]ﬁ? Op@x%nﬁmyglr ? 0%'389:%11‘ cﬁ?ﬁpﬁcélﬁ l)%lgli')‘bgﬂ]é)wi ])11 MS:

necarboxyllc aC|d (exanpl e 69) and
4 hydroxyplperldlne was prepared (IRS, 28R,38R)-3-(4-
hgespaxy - pi peri di ne-| - carbonyl ) -cycl opropane-1, 2-di carb
oxylic acid | -[(4- chlorophenyl)- am de]

2l éér%‘gf %)%(f rr§ge (f%?l it s'l%gﬁi)?{{ﬂ}ﬁ' hro-4-(2-0x0-2H-

ER#ripinel -y)Phenylcarbamoyl]-3- phenyl cyclopropanecarboxyhc acid in 5 ml of
(lRh BB wasea rdd R %néd V&%Céao B dlonj%l%? tf’n’onyl(Ci %?ird*g%)l(lg let% to stirr

ggl{'%zkgili ab%hzﬁ%aofgé;&l 2%—ﬂwollwhg4v3yu6p -pheh (1S, 26K, )+2-[2-
nflacal- 4’{02’-0&@-2%% 1ﬁ 119@1ph§ﬁﬁ&r§am6)‘lpm;ﬁxeﬁw oroaniline
F PR RSt A phschrestor. st el ik MS bR M-8 ph

enylcyclopropanecarboxyl|c
Step 3:

A solution 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 AlMes-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,ZSR,3SR)-2-[2-ﬂuor0-4-(2—oxo—2H-pyridin—14yl)-
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 Na,SO,. Filtration,
evaporation of the solvent and chromatography on silica gel with heptane/AcOEt
4:1 gave 53 mg (52%) of (1RS,25R,3SR)-3-phenyl-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 crystalline. MS: 504 (M+H)"..

Example 101

(1RS,25R,3SR)-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-yl)-phenyl]-amide}
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acid nethylester was prepared
(I SR, 2RS, 3SR) - 3- phenyl cycl opropane- 1, 2-di carboxylic

w@ioa/0481§7 4- chl or o- phenyl ) -am de] 2-{[ 2-f| uor oP@FEP2005/011430

(2-o0x0-2H pyridin-1-yl)-phenyl]-am de}. Light brown
crystalline. Ms: 502 (MtH) +. Eﬁanple 106
(1RS, 2SR, 3SR) - 3- (4- et hyl - pi peraZzi ne- 1-carbonyl)
-cycl opropane- 1,2- dicarbgxylic acid
I-[(4-ch|oro-phenyl)-anide?"\g?

2-{[2-fl uoro-4-(2-o0xo-2H pyri di 9-yl)-phenyl] -anide
} In analogy to exanple 72, from

(1 SR, 2RS, 3SR) - 2- (4- chl or o- %ny -

[ 2-fl uoro-4-(2-oxo- 2K py yl)ﬁph arbanDyI] c
ycl opr opanecar boxyl i g exanple069

N- met hyl pi per azi ne wasJpr epar edraghiRS, 2SR, SSﬁs 3-(4-
nethyl-piperazine-l-carbonyl) cycl opr opane-

1, 2-di carboxylic acid | -[(4-chl orophenyl)- ani de]

21 pRalbgyor eadnl@ 72xroRH 1SRI2RSGi ISRI) -2y{4)e}ﬂh1&ﬂplhdnylcarbamoyl) 3-

2?&“@@‘}&) Z? }(g\yr gg d&ﬁ &ﬁg)%fé% agl% mo lFx%cqga%roaanecar%oxy%c
| a<[1(14(_e@5¢mg%06?9h@ 13- ‘ad-rpm:,a]zetldme was prepared (1RS,28R,3SR)-3-(3-
Zh{rdrgxﬂhf@%ﬂimel ﬁmrﬁenﬁwa?;lé rHEMM 2@1’1&3&1th acid 1-[(4-chloro-

fl uor - 0X0-
H’PﬁfB{ A éélyﬂ%%O&w%ZIﬂzEyr¥<¥%Th - phesyil-amide].  Light
(bﬁﬁk&ﬁﬁ]ﬂSRﬁzQ(kﬂ&@ﬁloro phenyl car banoyl ) - 3-
[ 2-fluoro-4-(2-o0x0-2H pyridin-|-yl)-phenyl carbanoyl]-c

0 ecar boxylic acid (exanple 69) and
Y ELARFI2R02 Y (exampl & 69)

trimet hyl et hyl enedi am ne was prepared
(I RS, 2SR, 3862 C%clopro pane-1,2,3-tricarboxylic acid
| ({l{&ql&}h?p&ﬂ) b}, y@rp)(y ame@é}ne 1- carbonyl) cyclopropane-1,2-

Zd{cﬁﬁ) Q}d’f@ﬁé’ib{'lamﬁﬁl'o@& Kk 1R e Zaﬂ‘zq}ﬂoro -4-(2-0x0-2H-pyridin-

1_ )pheny ro-. e(2 0X0- Fprr|d|n 1yl)

OH

racemic

In analogy to example 72, from (1SR,2RS,3SR)-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-oxo-2H-pyridin-1-yl)-phenyl]-amide}. Light brown oil.
MS: 553 (M+H)".

Example 103

(1RS,28R,3SR)-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-yl)-
phenyl]-amide}
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-phenyl] -amde}. Light yellowoil. MS: 554 (M +.
Exanpl e 108 (I RS, 2SR, 3RS) - 3- (4-acetyl -pi rerazine-

wd2manimsy| ) -cycl opropane- 1, 2-di carboxylic aBCTIEP2005/011430

| -[ (4-chl oro- phenyl) am de]
2-{[2-fl uoro-4-(2-oxo- ZFIpyrldHSbl-yl) phenyl]- am de}
In anal ogy to exanple 72, from

(1 SR, 2RS, 3SR) - 2- (4- chl or o- phqmylcarbannyl) 3-

[ 2-fluoro-4-(2-o0x0-2Hpyridin-|-yl)-phenyl carbanoyl]-c
ycl opr opanecar boxylic acid (exanple 69) and
1-acetyl pi perazi ne was prepas ed

(I RS, 2SR, 3RS) - 3- (4-actyl pi per azg
|.- car bonyl ) -cycl opropane-1, 2-di

rbo§yllc acid
| -[ (4-chl oro-phenyl)e arm 7
rldln I yI)

2-{[2-fl uoro-4-(2-ox8: I]

-am de}. Light bro dIl MS: 578 (M H) 'anpl e 109
(1 RS, 2SR, 3SR) - 3- ( 4- ti-tet hyl ani no- plperldlne | - car bonyl
) - cyclopropane |, 2- dicarboxylic acid
I

In n%lc{‘gjy tgr&aﬁlﬁﬁznﬂ e '@ﬁ}\ 2RS 3SR) 2 (4 chloro é)henﬁllcarbamoyl) -3-

uor o-4-(2-oxo-2 I N- -y
%?1%( 209061 Spypéhq;* p]@enybcarl}apmﬂ] cyclopropanecarboxyhc

(Jcﬁq 2(8&(6’1}‘58) -3 (areh Qt&efhﬁﬁﬁﬁh§ﬂ[?ﬁ§m@){hédl& was prepared

yaRop RSk Sebdortfiect B v Bt i G gy PRt BReAY e

£-( (@i 3eihhytoapripnop e pinetryl-dimde]di Hr-f2efbddro+d- (Peoxm3H-pyridin-1-
Wl)&%ﬁl@g e’ggllg)e} Llﬁlﬁtbéowno ylhgsmsr%(%l rg—l ridi ne-1-carbonyl

- cyclﬂfropane |, 2-di carboxylic acid

IE$1 %r o-phenyl ) - ani de] 2-{[2-fl uofo-4- -
(2-ox0-2Hpyridin-1-yl)--phenyl] -am de}. Light brown
(XIIRS 28R;3SRT 8- (4Myld) oxy- iy asidin -llaaQbonyl) -cyclopropane-1,2-

iESpasieanid 1 o RN RS e 05 Bt

1-yl)-phenyl]-amide}

i T
o} (o}
lij racemic c
= .

In analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenylcarbamoyl}-cyclopropanecarboxylic
acid (example 69) and 4-hydroxypiperidine was prepared (1RS,2SR,3SR)-3-(4-
hydroxy-piperidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)—amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}.  Light
yellow crystalline. 554 (M+H)".

Example 105

(1SR,2RS,3SR)-3-phenyl-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}
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di carboxylic acid | -[(4-chloro-phenyl)-amnm de]
2-{[2-fl uoro-4-(2-oxo0-2H pyridinl- yl)-phenyl] -am de}

wo moangisgy to exanple 72, from PCT/EP2005/011430

(1 SR, 2RS, 3SR) - 2- (4- chl or o- phenyl car banoyl ) - 3-

[ 2-fluoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl carbanoyl ]-c
ycl opr opanecar boxylic acid (exéﬂ%Te 69) and

i soni pecot am de was prepared (IRS, 2SR, 3SR)-3-(4-

car banoyl - pi peri di ne- | - car bonyl ycl opr opane-|, 2-di ca
rboxylic acid |-[(4- chloro-ph ) - am de]
2-{[2-fluoro-4-(2-oxo0-2H pyridint|-yl)-phenyl]

-am de}. Light brown oil.|Ms 578 (MH . Exanple 111
(1RS, 2SR, 3SR) - cycl opropaf iqﬁ,s-m(ic xylic acid

| -[ (4-chl or o- phenyl o) o :
2- (dlnethylcarbannyhne hyl - met hykmicam de)
3-{[2-fl uoro-4-(2- ox--ZFprrldln lyl) -
phenyl ] -am de}In anal ogy to exanple 72, from

(IhSRa ,t§$®m31e(1®o c!tk;pBOﬁ@ﬁe@yﬂllaadaaﬂmyAnh @RS,2SR,35R)-2-[2-

Qﬁi%ﬁ‘%@a?f@céﬁ @l‘frz EL ﬁi? gh%}c?gl pgfﬂéwgrafbaﬂoyll c

(ayelopydpanedachddyle dmﬂemﬂiymf ards derepaarsd ({1t 8pARBASR)-3-phenyl-
(C‘b[ﬁ?z%?h 8 %3) dlﬁz%‘a{q?ﬁr 98% f -[(4= Lot }tyﬁéngfﬁral?r?)&ﬁ v [?cﬁu%ro 4-

gz(@o@ﬁwrlémbgﬁo phemgt] taphidelet hidghtirgen crystalline.  MS: 502
IM {2yt I uoro-4-(2-oxo-2H pyridin-lyl)- phenyl]
-an1de} Li ght brown oil. Ms: 566 (MH) . Exanple 112

S) - 3-((R)-3-hydrox rrolidine-I|-carbonyl)-cy
c‘lf"éﬁ}Piﬁg ) -3-((R)-3-hy y- py
(

Ci

e- |, 2- dicarboxylic acid
4- chl or o- phenyl ) - am de]
Z(IRSZSRBSRM -(4-rh2hgplkpip2tdzingrli-cirbbayly kydggireparel 1,2ani de}

(R TR P AP 2 o 4 ono et pyidin:

1-yl)- phenyl ami

\“O

N (0]

éﬁj“‘ e,

racemic

In analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo0-2H-pyridin-1 -yl)-phenyltarbamoyl] -cyclopropanecarboxylic

acid (example 69) and N-methylpiperazine was prepared (1RS,2SR,3SR)-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+H)".

Example 107

(1RS,2SR,3SR)-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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il thHlo Reaen

fl uoro-4-(2-oxo-2H pyridin-I-yl)-phenyl carbanoyl ] -cycl
opr opanecar boxylic acid (exanple 71) and

wa@ RpeB4shyxdr oxypyrrol i di ne was prepared PCT/EP2005/011430

(1S, 2R 3S)-3-((R) -3- hydroxy-pyrrolidine- 1-carbonyl)
-cycl opr opane- 1,2-dicarboxy|i%020id 1-

[ (4-chl orophenyl)- am de] - )
2-{[2-f|uoro-4-(2-oxo-2k+pxridin-I-yI) - phenyl ]

-ami de}. Wite crystalline nS) 539 (MrH) +. Exanple
113 (1R 2S, 3S)-3- ((S) - 3- hydf oxy=pyor r ol i di ne-

| - carbonyl ) -cycl opropane- 1, 2- d|carboxylic acid

| -[ (4- chi or o- phenyl ) - ami dg] AN

2-{[2-fl uoro-4-(2-o0x0-2 M *hllqy1 Fanyl ]

-am de} I n anal ogy tollexs e 72, froom

(1S, 2R, 3S) - 2- (4-chlfpr df phenyl cardvanoyl ) - 3- [ 5-

fl uoro-4-(2-oxo-2H i di n-1-yl)-phenyl car banoyl ] -cycl
opr opanecar boxylic acid (exanple 71) and

EIFIEI%IS(J%%F) %%‘ ( lé:; f’%'_fgirﬂ ] 1g‘l@ﬁR@,@gﬁ}a—Q-QQ—chloro-phenylcarbamoy'l) -3-
h[ﬁoﬂwy-flpbfw-' dinvaidin-d i hphgny)aipeybr ofsioneenanscagbegic.
gﬁﬂ" i(é‘aclaﬁ@léj 591 (241n&h|NMNh@iﬁﬁéﬂeﬁhylle@lﬁﬁlﬁﬁhiamin? was prepared
- - o - 0XO- ri.dln-l - - e .
T ask bR dobipara s hEe e My by brdpgpigamie)
12L{(2-dimethylamino-ethyl)-methyl-amide] 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-
: 2r-(o- - RY4.i=d] + Yyl b 1)-3-]2-

§$E§?§§§:i§-0§09§@B§p%§ﬁﬁ;R%§§ ?ﬁ%ﬁé%yfggrﬁgﬁ%y?] [

-cyclopr%ganecarboxylic acid nethyl ester Step 1. As
slamiloH%f 10 g (100 mol) of |, 3-di oxep-5-ene in 50
m of dichl oronmethane was treated with 300 ng (0. 68

mmts)zsarthSbBt(qu'cl;gl-p@bg&a&et-a%@oaﬂﬁchaaﬁ@g_aﬁ@ é ,g&iil:dﬂs?xylic

. . Y, | azpoacet a | N. '
A P Ao Pl myBiR oy Sheny-
3amiday s and the resulting mxture was stirred at :

O
. ﬁmi .

racemic

In anélogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic
acid (example 69) and 1-acetylpiperazine was prepared (1RS,2SR,3RS)-3-(4-actyl-
piperazine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2—{[2—fiuoro-4-(2-oxo-2H—pyridin—l-yl)-phenyl]-amide}. Light brown oil.
MS: 578 (M-H)".

Example 109

(1RS,2SR,3SR)-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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reflux during 10 hrs. After cooling to RT the mxture
was filtered through silica gel and concentrated. The

wo seehisisy yel l ow oil was dissolved in a 0.5 MGEEP2005/011430

solution in EtOH and refluxed during 3 hrs.

Evaporation of the solvent and %hromat ography over

silica gel with heptane/ AcOEt -109 gave 6.7 g (38% of

(1RS, 2RS, 3SR) 2, 3- bi shydr oxynet hyl -

cycl opropanecar boxylic aci@l et hyl ester. Yellow

liquid. Ms: 175 (M+H) +. Ste N A solution of 1.15 g

(7 mol) of (IR 2S, 3R N.__O

2, 3- bi s- hydr oxymet hyl cycl opr oparf:ar boxylic acid ethyl
6 4 g of MO 2

ester in toluene was treafed wt

powder and intensely gsti r| n at 120 . '
Filtration and evapopat | gglv ave 600 ny
(53% of (ISR 5SR [|6SR) -oxo r3cerﬁJchb| cycl o[® .

3. 1 0] hexane-6-carb ic acid ethyl ester. Yellow
oil. M5 169: (MH . Step 3: A solution of 600 ng

I( 291 a[@ﬁ'}ln %&f pllJeOZZO fr mng}FSQ ZF{EF.%SR 2 &4 ch&oro o%henylcarbamoyl) -3-
(- ttet hovor i pgidio 107 phiglarisman-yslrenpanccarboyic
?Rﬁ’cﬂ & gigp[b \é@t)ZQQ§045(g%ﬁ}thylﬁleo) &fldlﬁﬂ:dﬂ’f@ar&ﬁ%rﬁg was
0 - an r e 0
| PR2Gh bi s(tri n@%ﬂ%& %rs%w v éfénféla»ﬂ%mn&npnpﬁrw}ﬂnplaﬁabonyb-
Stylcfdpeﬁbafnerl BBicaiboxylko atidi $-[&pthibicep }lléSQD aﬂﬁm%eﬁ 2{[mloro-4-
S - 0
e A IR C R A A R e S

were added portionwi se. The mixture was allowed to
r BxerplRT1Gind stirred for 10 hrs. The mixture was then
poured into a diluted aqueous HO -solution (ca. 0.2 M

amtsezswmt)@d(ma&tmﬁ@ ermﬁe @thyoﬂ?g QEIBBRIganP@SES

re drled tratio ofation of the .
STEBR liatrd é%‘%oiw ny&rarm%h lf voRg2-0x0-2H-pyridin-
21-yD-pHenpl]-@mdd4}2- oxo- 2Hpyri di n-

racemic

dfj" T

[n analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo0-2H-pyridin-1 -yl) -phenylcarbamoyl]-cyclopropanecarboxylic
acid (example 69) and isonipecotamide was prepared (1RS,2SR,3SR)-3-(4-
carbamoyl-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 oil. MS: 578 (M-H)".

Example 111

(1RS,28R,35R)-cyclopropane-1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-(dimethylcarbamoylmethyl-methyl-amide) 3-{[2-fluoro-4-(2-oxo0:2H-pyridin-1-
yl)-phenyl]-amide}
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1-yl) - phenyl car banoyl ]
- 3- hydr oxyr net hyl - cycl opr opanecar boxylic acid et hyl

wW@sen4s1€x ange foam MsS: 373 (I\/H—I) . Step 4. APGDEPRDTION1430

of 390 ng (1.04 nmmol) of (ISR 2SR

3RS) 2-[ 2-f | uor o- 4- ( 2- oxo- 2prr|d|n-

1-yl) - phenyl car banoyl ]

- 3- hydr oxynet hyl - cyclopropanqparboxyllc aci d et hyl
ester in 10 mM of acetone wag treated at 0 OC with 390
m of Jones reagent and stlm at RT for 2hrs. The -
mxture was treated with 100 o NaHSO , stirred for
15 min and filtered. Evaporat|on of the sol vend gave a

greeni sh solid that was ssolv in dlchloronethane
treated with 76 uI 05 t lor1 stirred at
RT during 2 hrs. %dso t and

chr omat ogr aphy on pll%a geI r&QmAcCEt gav€ 136 ngy

(35 %9 of (IRS, 5SR

3 [2-fluoro-4-(2- 0x0- ZFprrldln lyl) -

HGLloky %0 B orl AR <?%§¥ﬁ$ o %#8%?%‘?%%@%@5%@ >
([Mfkaoro 45§t2e@<052H¢pY§élmﬂ1 nPIEﬁHYE?r‘EHWQﬂ (Qclpprapanecprixylic
Zacﬁlr %ﬁ%;ﬁe C@)O raﬁey(r'ngﬂh'?ﬁnhﬁo)lﬂ i dﬂetﬂ-ﬁlﬁ:e%ﬁdg oQhe q)rE;S’ared

th
UBW%B?%X el ﬁ%rﬂmf‘shzﬁ S%Fﬁbﬂ’él’]é‘b?%ﬂ 1 Jbi-Ehlomephepyl-amide]
- (dimethyfcarbagdytthethylToethipl-smsde) - | [@rflubAo-B- (2502 Gyridin-1-

[) o I RS, 5S8R - S .
SR - TRr J T o n g2 360 BYAER 1 ) -
phenyl car banoyl ] - 3- hydr oxynet hyl - cycl opr opanecar boxyl i
Example B2hyl ester dissolved in 0.5m of THF were
added portionw se. The nixture was al l owed to reach

F@TRﬁ.Str?gg‘ f-95hy Aty Al £24B0npl IDcldpiipad-1,2-
ﬁraélﬁﬁg? Chs‘?lm elaenggra%%teﬁ% P?we%%ﬁm 2Hlgpyidin-

 galp pREn a6,

(I RS, 2RS, 3SR) - 2 (5 chl or o- pyri di n- 2-yl car banoyl ) - 3-[ 2-
f

: uor o- 4- ( 2- ”°"'G:Io
(‘jﬁj Y |(©

Chiral

In analogy to example 72, from (1S,2R,3S)-2-(4-chloro-phenylcarbamoyl)-3-{2-
fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic acid
(example 71) and (R)-3-hydroxypyrrolidine was prepared (1S,2R,3S)-3-((R)-3-
hydroxy-pyrrolidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)- phenyl] -amide}. White
crystalline. MS: 539 (M+H)".

Example 113

(1R,2S,3S)-3-((S)-3-hydroxy-pyrrolidine-1-carbonyl)-cyclopropane-1,2-
dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0xo0-2H-pyridin-
1-yl)-phenyl]-amide}



10

15

20

0x0- 2H pyridi n-1-yl)-phenyl car banoyl ] - cycl opr opanecarb
oxylic acid nethyl ester. Wite crystalline. Ms: 485

wa Meoeb)s132 Exanpl e 115 (1S, 2S, PCT/EP2005/011430

3R) - cycl opropane-1,2,3-tricarboxylic acid 1-am de
2-[(4-chl oro- phenyl) am de]

3-{[2-fl uoro-4-(2-oxo- 2H-pyr|d|197r yl)-phenyl] -am de}
In anal ogy to exanple 72, from

(1S, 2R, 3S)-2-(4-chl oro- ph}gn car banoyl ) - 3-[ 2-

fl uoro-4-(2-oxo-2H pyridin-I- )Ehenyl car banoyl ] - cycl
opr opanecar boxylic acid (exanple[71) and

anmoni unchl ori de was prepareg (I 2Sn3R)<cycl opr opane-
1,2,3-tricarboxylic CI amyle |]/

2-[ (4-chl oro- phenyl }gpde¥ 3-¢ [2-F1u < 2-

0x0- 2H pyridi n-1-yld-phenyl] -afide}. Wite solid. M.
467 (M H) Exanple 116
(1S, 2R, 3S) - 3- (azepane-| - car bonyl ) -cycl opropane-1, 2-di c
aIrnbﬁ)Ixzyd)g'thcﬁeXaﬂnple [7€ 4 {roctn [(08,0R 3RRAYM)chiorbedlenylcarbamoyl)-3-[2-

ZﬂL{Jré jjg{o 2 O@% ?ﬁ(q ﬁﬁﬁp{r@hgé&rﬂ%o%ﬂ gycH)I}?syarJecarbowllc acid
(Ge@r@ esBy) znct 4 ﬁ’rltydoommyhdaac beasoprepagd] PIR,2S5,35)-3-((S)-3-
fhydRb8/ r('ald?ﬁf@l%lifbf%}ﬂﬂ)fi?raobrdblaﬂe @healyirsam%@w 1-{@¥&ioro-

op necar boxylic acld (exa Ienlmne
vu§§npsl3 iRed ) 2 %ﬂzaf%é)ﬂsoxea@é@aﬁém laﬁrm}&ﬁyﬁ)aml ef.  White
cyredtainhapeises39, (R4 yar boxyl 1 ¢ aci d
| -[ (4-chl oro-phenyl)-am de] 2-{[2-fluoro-4-
(R:-.0%XQ- pyridin-I-yl)-phenyl]-amde}. Light brown
g’famﬁfsgr%w (MH . Exanple 117
(I S, 2R 3 5 cycl opropane-|, 2, 3-tricarboxylic acid

(_1&5,32&5 Zn(étqlp}qrorm“ym-grﬁlepéyamoyl) -3-[2~fluoro-4-(2-oxo-2H-
3p}£r{d4n-qh)LlP{JHé Wdrﬁo propanecarboxylic acid methyl ester
-{[2-fluoro (2- oxo pyridin-1-yl)- phenyl]

(1S, 2R, 3S)-2-(4-chl oro- phenyl car banoyl ) - 3-[ 2-

é@”‘ ISV

-am de} In anal ogy to exanpl e_ ?)Xd rom

racemic

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,3SR) 2,3-bis-
hydroxymethyl-cyclopropanecarboxylic acid ethyl ester. Yellow liquid. MS: 175
(M+H)".
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fl uoro-4-(2-oxo-2H pyridin-I-yl)-phenyl carbanoyl ] -cycl
opr opanecar boxylic acid (exanple 71) and

w@ n@bhydisari no) N, N- di net hyl acet am de was pr epar®sdI/EP2005/011430

(1S, 2R 3S)- cycl opropane-1,2,3-tricarboxylic acid

| - (car banoyl net hyl - met hyl - am de) 2-[(4-

chl or o- phenyl ) - ani de] - 108 -
3-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl]
-sgpde}. OFf-white solid. 538 (MH) Exanple 118

(I RS, 2SR, 3SR) - 2- (5-chl or o- pyridi n- 2- yI carbarmyl) 3-[2-

s 4 B L B b mg
nn;mlc)propar(etRSQxyzSRadaﬂsﬂ-ezte( B tdhtllmeovq@yrqamdm@h 6.4 g of MnO,
ybﬁ?@&&%‘&% e]n's)’e'l)L gtlrﬁ‘éd']@{ll‘?n%ld ﬁrsoa?f q2§H' @Mfrhgbrp ah%¥+z)popeﬂﬁ)n of

car banoy gc opropa ecar ic acl
Hreer sobveephinseee 1900 81gep(3P0)i nofy. B1SK  SPRTHESR) I p-axo-3-oxa-

V\@i%yélé[%alt EdeMink15-QrBoxtic 8éid atHy M RGUgelisw bil ONIS @!sgutuvppi)
stirred at RT during hrs and acidified to pH ca.

_ vvgth aqueous HC . Extraction wth AcOEt, drying of the

¥Bihed organi ¢ phases over Na2SO4 , filtration and
evaporation of the solvent gave 45 ng (68% of

( ARSIZIBR, GSR)0- g ((3-cimkon b of (it dinrin@-3yfleao krwoyl) ) H3pfradin-2-
f I
bH@ 59 e égg%@@lg{kaﬁ%g ﬁigge & ay a%f%ﬁ%&)éh&ﬁé??\ﬂ?%&&%%b) in

8 °C and treated dropw1se with 3.2 ml of a 1M

(llﬂgnﬁ%(ﬁﬁﬁé&@}sﬂmﬁrﬂbéﬂsblﬁﬁoﬁ ®aT P RMH )stifr¥e IFOPIPRANETH this
l.Ca

tq%utécm &) é)& ?d‘i\rﬁog %]5 |( SRar?IS%e?SR) 2-0x0-3-oxa-bicyclo[3.1.0]hexane-
26{c[1ﬂ)oﬁdfluoerco:l éthyl2estex d-lsicb-llvq@/m Sthof THH Yerehddyd pertmmwike} The

&é?ﬂgé ?Igy a e%xt%”%& f{% aé'rdr &m&f %B’ 1021’?1R’ The mixture was then

OO-

poured into a diluted aqueous HCl solution (ca. 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)-phenylcarbamoyl]-3-hydroxymethyl-cyclopropanecarboxylic ~ acid
ethyl ester. Orange foam. MS: 373 (M-H)".

Step 4:

A solution of 390 mg (1.04 mmol) of (1SR, 2SR, 3RS)2-[2-fluoro-4-(2-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl]-3-hydroxymethyl-cyclopropanecarboxylic  acid
ethyl ester in 10 ml 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 NaHSOj, stirred for
15 min and filtered. Evaporation of the solvend gave a 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 %) of (1RS, 5SR, 6RS) 3-[2-fluoro-4-(2-oxo-2H-pyridin-1-
yl)-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 a 1M lithium
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yl car banmoyl ) - 3-[ 2-f | uor 0- 4- ( 2- oxo- 2H-pyri di n-1 -yl ) - phe
nyl car banoyl ] - cycl opr opanecar boxylic acid (exanple

wd asy/oemsk nor phol i ne was prepared PCT/EP2005/011430

(I RS, 2SR, 3RS) - 3- (nor phol i ne- 4- car bonyl ) - cycl opr opane- |

, 2-di carboxylic acid 1-

[(5 chl oro-pyridi n-2-yl) - aHIdQPOQ

[ 2-fl uoro-4-(2-oxo-2H pyridi n- I-yI) phenyl ] - am de}.

Gbif (tribmiettylsdylyahaletsohwion VB TEHFAndMtied for E)(ﬁﬂ@l E’o]tBQ solution

(% %ﬁ% ﬁ@o %ﬁhgpgfgiﬁgeS%%,] 61%8)54&%&{028)@ 2- Odcoaﬂ-l -pyridin-1-yl)-

SPHeﬁ]Zkﬁthamoal B-p mn@hylpgycmpdw&nlewgc)xybhemq athyde} ester

lﬂlss%ﬂ@'dqgm 381 §P(’§HP|\€erZ%dd£cf ngtlonmse The o éure was allowed to
or o- car fx

( a%IIBTzI&tl(rzedoéebl% spamta‘raﬁe wighl rghngfvrfyftbmiaﬁmqra@m pf the
om«eaaaﬁ@ ahbanatbgrape b (saxa le @itk JA R etha®s| ik BARE7 mg

%5/3 ° oSk H55R SR Sl i S carbamoyl)-3-[2-fuoro-4-(2-

| oxof ZIquyHKdlrl}1gh)eplydn)ylcarbad&jyl]2cycﬂ1pmmmy¢aabn)dhc 3eil methyl ester.
[ I - ( kidin-1-yl)-phenyl]-amde}.
L‘%“’%te‘é&’ﬁlﬁlﬁ- S10u8s SV e o (MeH) +. Exanpl e 121
(IR 2S, 3S) - cycl opropane-1|, 2,3-tri carboxylic acid
¢hloro- phenyl ) - ani de] 3- .
{[2 fluoro-4-(2-oxo-2H pyridin-1-yl)-phenyl]-am de}
2015428; bR@LE@lwp@bhfyd ),2,3rRichioxplid dell 1-8madeabqo¥.chl8ro-phenyl)-

(q@%gg A& oo aipey R dar bRhE omide

fl uoro-4-(2-oxo-2H py

tidin-1-yl)-phenyl carbanoyl ] - cyc propanecarboxylic
acid (exanple 71) and nekhyl am nget hanol was prepared

(IR 2S, 35)-cycl opropane- |1, 2, 3- t4b.car Qoxyli c acid
I

-dﬁcln |'Q5|/)' ¥ ], -ani de}
thyI am dmja Yel | ow !

-[ (4- chl or o- phenyl
3-{[2-fluoro-4-(2-
2-[ (2-hydroxy- et hijl ) e

=

o
1

In analogy to example 72, from (1S,2R,3S)-2-(4-chloro-phenylcarbamoyl)-3-[2-
ﬂuoro—4-(2-oxo-2H—pyridin-l—yl)-phenylcérbamoyl]-cyclopropanecarboxylic acid
(example 71) and ammoniumchloride was prepared (1S,2S,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-H)’

Example 116

(15,2R,35)-3-(azepane-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid  1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}

Q o
6;/@/\” ‘”/I CI

Chiral
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anor phous solid. Ms: 528 (MrH) +. Exanple 122
(I RS, 2RS, 3SR) - 2- (5-chl oro- pyri di n- 2-yl car banoyl ) - 3-[ 2-

w0 bawenesid2 ( 2- oxo- 2Hpyri di n- PCT/EP2005/011430

| -yl)-phenyl car banoyl ] - cycl opr opanecar boxylic acid

ethyl ester In analogy to exarrﬂéi 114, step 5, from
(IRS, 5SR, 6R)2-[2-fluoro-4-(2-0x0- 2prr| di n-

| -yl)-phenyl car banoyl ] - 3- hydr oxymet hyl - cycl opr opanecar
Haxadalagy aoi ckastphy 72 efber ( Eﬂamzs)ai‘n(mm@;@mbom)dwbardomas 2-

bt é FHEE oA Ban0Y ﬁQ’a%PEJ;%%?‘{a?%wﬁ% acid
f(lem;de ai) I2peipying wanpiepyreyl ( ?e% pL-ar(peepane-1-ceshonyl)-
ElQ?ﬁ‘){ﬂ@ﬁ@ﬁ *QCHWArb Q' skig@t nyla- @h%r%[ph g-am% € 2-{[2-fluoro-4-

%&@Oﬁﬂpgﬁé}l Bvpitpth syide, L PH ROt NS BANHEy ¢

| opr opane-1, 2- dicarboxylic acid

| Exafriplectil7or o- pyridi n-2-yl)-am de]

2-{[2-fl uoro-4-(2-oxo- 2prridin- 1-yl) -phenyl]

(?g%ﬂ%hcgc %é?x’%\él t%*?ﬂ tgfrégxmé aci r of‘n(carbamoylmethyl-methyl.

wrmdﬁbaraaw) Brp mhfenﬂanaoudel( 2305[27ﬂzplr<p§r(2mxﬁ AH-pyiidigheyl)-
eﬁﬁmg_ - cycl opropanecar boxylic acid (exanple
18) and racen1c 3- hydroxypyrrolidi ne was prepared

(I RS, 2SR, 3RS) - 3- ( 3- hydr oxy- pyr pol i di ne-| -carbonyl ) -cyc

| opr opane-1, 2- dicarboxyli e, d

| -[(5-chl oro-pyridin-2-yl)-am de]

2- {[2-f|uoro-4-(2-oxo-2prridLH -yl ) -phenyl]-am de}.

Li ght brown oil. Ms: 541 (M+H) + Exanple 124

(

I

|
I RS, 2RS, 3SR) - cycl opr pang-1,2,. trlparooxyllc acid
-[ (5-chl or o- pyri di nQ2- anj de] f2- 0 hyI am de
3- {[2-f|uoro-4-(2-o| N ridn- IDyI)-o. Ryl ] -am de}
S

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 acid
(example 71) and (methylamino)N,N-dimethylacetamide was prepared (15,2R,3S)-
cyclopropane-1,2,3-tricarboxylic acid 1-(carbamoylmethyl-methyl-amide) 2-[(4-
chloro-phenyl)-amide]  3-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}.
Off-white solid. 538 (M-H)

Example 118

(1RS,2SR,3SR)-2-(5-chloro-pyridin-2-ylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid

HO O

dﬁjm

racemic

A solution of 68 mg (0.14 mmol) of (IRS, 2SR, 3RS)-2-(5-chloro-pyridin-2-
ylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-
cyclopropanecarboxylic acid methyl ester (example 114, step 5) in 1.5 ml of THF
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In anal ogy to exanple 72, from
(I SR, 2SR, 3SR) - 2- ( 5- chl or o- pyri di n- 2-

WO bmanksaspyl ) - 3-[ 2-f | uor o- 4- (2- oxo- 2H pyri di n- PEEP20pfI€11430

nyl car banmoyl ] - cycl opr opanecar boxylic acid (exanple

118) and di net hyl am no chl ori de_was prepared
(IRS,2RS,38R)-cyclopropane-I,Z}élfricarboxylic acid

| -[(5-chl oropyridin-2-yl)-am de] 2-dinmethylamn de

3w t2eatddueitlo 0 £-riPef0x DM2dupyis IAOH bolytign, spivedyt RT during 2 hrs

- am de} | aht. br. Qil. : - H) + lLe.125
(PSSl el 8 W obequNHCE Brsf o o SR AR the
déoriztri ek yiganicamiages| oviet MNa . ofilsrapipniadidrevapyrajiommif died solvent
vk 250 o, (- Oot; hidiNehiodd-pyRRahikarbaAbieh- -
f%f’é %:asl Iggg; (?%%é Xog Plfig,zgsgtﬁgzl) ozg]tﬂ“ Riodd-pyia ik rbmﬂ‘?}s [.2
(oS-SRt RYBUR ARG Bbeidaghame]-cyclopropanecarboxylic acid.
yiiglﬂrﬁﬂmﬂy)sraﬁh{eZMM@ Ov4H(2- oxo- 2H pyridin-1-yl) - phe
nyl car banmoyl ] - cycl opr opanecar boxylic acid (exanple

8 n exyl enei m ne was prepared
%%%%EékﬂéigRS)-3-(azepane-|-carbonyl)-cyclopropane-l,2-
di carboxylic acid I -[(5- chloro-pyridin-2-yl)-anide]
2(1RB 2SRI3RED-G- (ngrphobims-Peaybpniykliayclopsdppnei @ndikrboxylic acid 1-

. . pei : |
(rera Yt By MRk 2 M 4 M e B A G e
1amigele 3-[(5-chl oropyridin- 2-yl)-am de]
2-{[2-fluoro-4-(2-oxo0-2H pyridin-I-yl) -phenyl]
-am de} I n analogy to exanpbeé {2, from
(1 SR, 2SR, 3SR) - 2- ( 5- chl or o- py i @i n-2-
ylcarbannyl)-s-[z-fluoro-4-(2-o§§§2kbpyridin-I-yI)-phe
nyl car bamoyl ] - cycl opropahecarboiylic acid (exanple
118) and anmmoni um chhor i ge ,‘smpréQFf X

rd canb LEC acid

(I RS, 2RS, 3SR) - cycl oprlopa 2 3-t
1-am de 3-[(5-chlor pj i din-  racemic

In analogy to example 72, from (1SR, 2SR, 3RS)-2-(5-chloro-pyridin-2-
ylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-
-cyclopropanetarboxylic acid (example 118) and morpholine was prepared
(1RS,2SR,3RS)-3-(morpholine-4-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}. Off-white crystalline. MS: 539 (M+H)". '

Example 120

(1R,2S,3S)-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}

N o}

| 5;,,15/”125"@0

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 acid
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2-yl)-am de]
2-{[2-fl uoro-4-(2-oxo-2H pyridin-l-yl)-phenyl]
(¢}

wo ab/deis2 Li ght yel l ow crystalline. MS: 471 ( MMH)/EP2005/011430

+. Exanpl e 127
(IR 2S, 3S) - 3- (4- hydr oxynet hyl - plgerldlne | - carbonyl)-c
ycl opr opane-1, 2- dlcarboxyllc
-[ (4-chl or o- phenyl) -am de]
2Aekfdplel 7Oy oardt (Hnerodddhingy h@ltﬂﬁ)ichllbndyl waphptrephded (1R,25,35)-

(%é O%g%?gf 1?%58&%?5@892ﬁgﬁ;ﬁ0ar ba F}m% B nyl) amide]  2-
f digstloyplamide- éxéZﬂHOpyﬁﬂdﬂn@Hﬂﬁﬂwnéhehy)déwbaﬁamMﬁdcydLght

0 1ggqn§g@hgpﬁMgugmquq&ﬁexanple 71) and 4-pi peridine
thanol was prepared (IR 2S, 3S)-3-(4-

ﬁdrOﬁynethyl pi peri di ne- 1-carbonyl) -cycl opropane-
oxylic acid 1- [(4- chloro-phenyl) -am de]

2 {[2 fIuoro-4-(2-oxo-2kkpyridin-I-yI)-phenyI]

- @R, 2853S)-dytlgptopane m?, &tﬂc&tl&h&yhﬂ ewcidVib:[ (66 ofdVphlnyl)-amide] 3-

Eﬁ s 'TFJO?O 212@ o(xgi F%f? ?y%@n— lXC} )é[ﬁehgl]] -amlg Z}e panes; 4[ (f gyc?roxy | zhyl)

opr o ane I'car
qmﬂvhhmm Iphenyl ) -ani de] |

2-{[2-fl uoro-4-(2-o0xo-2Hpyridin-1-yl)- phenyl] am de}
In anal ogy to exanple 72, from|

(1S, 2R, 3S)-2-(4-chl oro- ph@ﬂy#eﬁ yl)-3-[ 2-
fl uor o-4-(2-oxo- ZFprrldIH I-yI) phenylcarbannyl]-cycl

opr opanecar boxylic acid (¢ xa Nan
honmonor phol i ne mas pPep
(IR 2S,39)-3-([1, e4Q °

car bonyl ) - cyclorrop ne I 2 dlcaww@xyllc aC|d

| -[ (4-chl oro- phenyl) - an1de] 2-{[ 2-

fluoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl] -amde}.

Linghhalggy toowxkaaple 72, ¥em 53,2 RJ¥5 Hp- (4E:hh:rrp4pé1eﬂ1ﬁ9arbamoyl) 3-[2-
( hlﬁ)rg %- ﬁzs&l(é %ﬁ%ﬁlﬂﬁ-ﬂlb ¥heﬂ%&fﬁ%@9&fl]n&cﬁ)p?&5£9&t ())xyfig Cacid
(example 71) and methylaminoethanol was prepared (1R,2S,3S)-cyclopropane-
1,2,3-tricarboxylic acid 1-[(4-chloro-phenyl)-amide] 3-{[2-fluoro-4-(2-ox0-2H-
pyridin-1-yl)-phenyl]-amide}  2- [(2-hydroxy-ethyl) -methyl-amide]. - Yellow
amorphous solid. MS: 528 (M+H)". V

Example 122

(1RS,2RS,3SR)-2-(5-chloro-pyridin-2-ylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester

\/O 0

d@“ T

racemic

In analogy to example 114, step 5, from (1RS, 5SR, 6R)2-[2-fluoro-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-
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di carboxylic acid | -[(4-chloro-phenyl)-amnm de]
2-{[2-fl uoro-4-(2-oxo0-2H pyridinl- yl)-phenyl] -am de}

wo oangdieongy to exanple 72, from PCT/EP2005/011430

(1S, 2R, 3S) - 2- (4- chl or o- phenyl car banoyl ) - 3-[ 2-
fIuoro-4-(2-oxo-2kbpyridin-I-yllgphenylcarbanDyI]-cycI
opr opanecar boxylic acid (exanﬁﬂ 71) and
2, 6-di et hyl nor phol i ne was prepared (IR 2S, 3S)-3-(2, 6-
2 ratoR3HL -pyaid phd iyl rphehycarba oyl ) eyclpptapeneqarmesylic 2-adidcarethyl
b | WG aci shil:4a [ ) -am de]
ZE?E%%'Z-b?ﬁ ‘a%lgggljzﬁt%l%ﬁ%xlg{%ﬁ(g@??g%- | -yl)-phenyl]
-am de}. Light brown solid. Ms: 565 (MH) . Exanple
BemplRE )N SR 3SR) - 3-[3- (2, 2 -
2-trifluoro-acetyl am no)-pyrrolidine-I-carbonyl]-

RSQBR =(3, b Sydih€& 1aat¥bnyl)-cyclopropane-1,2-
fo-l.L%m c%%-dpggﬁlf%%%. 21} 2-fJ}(’1u)grY?-{é- P o
(% boo BSH 21y By g P - amidee) A - e (- pe-2H-
epyaidiih-a-yl2phérmyblramide}
(1 SR, 2RS, 3SR) - 2- (4- chl or o- phenyl car banoyl ) - 3-
[ 2-fl uoro-4-(2-o0x0-2 HO
-pyridin-I-yl)-phenyl car banp -cycl opr opanecar boxyl i c
acid (exanple 69) and 3-(trKf! yor aget am do) py
trolidine was prepared ’
(IRS, 2SR, 3SR)-3-[3-(2,2,2-triflugro-acetyl am no)-pyrro

| i di ne-1-carbonyl]-cycl opr opgne4~.2- dicarhoxylic acid
| -[ (4-chl or o- phenyl9 -a 27 [2-fﬂﬁo?ﬁi§21{
(2- oxo-2H pyri di n- |Y<phenyld - am de} . NLi br own

oi | . Ms: 632 (MHj . \Exanplg 131 cl

diastereocisomeric

(I RS, 2SR, 3SR) - 3- ( droxyn%?ﬁy]-plperldlne-l-carbonyl
)-cycl opropane-|, 2- dicarboxylic acid

| -[(4-chl oro-phenyl) -am de -
Pt 39398Y0r (9 4-6&;-46‘%0% p%/?ff‘di HSRESB3SRIa(pyhloro-pyridin-2-
-ydaarbahol )13 4 el wegy-4t @ - excadifhpeyridih - 1yl )ophenylcarbamoyl] -
Qyé%p?c%%hg’éﬁgé)&ﬁé 4§ QL)&%’IQ t11?Eﬁyaln(aa}gipe%qg35l-ﬂy’d%éxypyrrolidine was
prepared (1RS,25R,3RS)-3-(3-hydroxy-pyrrolidine-1-carbonyl)-cyclopropane-1,2-

dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide] 2-{{2-fluoro-4-(2-oxo0-2H-
pyridin-1-yl)-phenyl]-amide}. Light brown oil. MS: 541 (M+H)". -

Example 124

(1RS,2RS,3SR)-cyclopropane-1,2,3-tricarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-dimethylamide 3-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

L

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]-

|
X

ST,
o (0] N =~ o -

racemic

cyclopropanecarboxylic acid (example 118) and dimethylamino chloride was
prepared  (1RS,2RS,3SR)-cyclopropane-1,2,3-tricarboxylic acid  1-[(5-chloro-
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[2-fluoro-4-(2-o0x0-2H pyridin-|-yl)-phenyl carbanoyl]-c
ycl opr opanecar boxylic acid (exanple 71) and

w®@2bpexsali nenet hanol was prepared (I RS, 2SR, 39R)F/BPA085/011430

hydr oxynet hyl - pi peri di ne- 1-carbony”-cycl opr opane-
1, 2-di carboxylic acid 1- [(4- chloro-phenyl) -am de]
2-{ [2-fluoro-4-(2-o0x0- ZFprrldlﬁ | -yl)-phenyl]
-amde}. Yellowoil. Ms: 565 (MH) . Exanple 132

(Y8idRR238)-a Bidvy d ediyreettyhuchidey G- P+ pana- (2: Rcod2 I ayypiaki -y1)-
ﬂﬁﬁﬁg]aﬁbgégﬁﬁﬁﬁgggggggk¥%%4?@ghg?€ vyl ) - phenyl ]

-am de} Step 1: In anal ogy to exanple 100, step 3,
fExgmple &M oro-aniline and (1S, 2R 3R 2-[2-

fluoro-4-(2-o0xo0-2H pyridin-1-yl)-phenyl carbanoyl]-3-(4

m@%wtwm&yépahmtaai%cgﬁw -8R d;g@ﬁhﬁﬁqr ilaiaimd%@ﬁt Aeid 1-[(5-
eXx e Wwas e
P e Aoy GG R w S E By in Ly phenyl)-

-aycleppr opane- 1, 2-di carboxylic aC|d
-[(4-ch|oro-phenyl)-anide]

I

2-{[ 2-fl uoro-4-(2-o0xo-2H pyridtin- 1-yl) -phenyl]

-am de}. Light yellow solid . 577 (MtH) +. Step 2:
A solution of 50 ng (0.086

(1S, 2R, 3S) - 3- (4- net hoxy- benzyloxgnethyl)
cycl opropane- 1, 2- dlcarbo Imc_

| -[ (4- chl or o- phenyl ) Qani 2% 2- fnfua@-\

(2- oxo0- 2H pyri di n-1 <pkenyl§ -arfi de¥

di chl or onet hane maleL ated witheea® ng (0. 09 nmol ) of
2, 3-di chl oro- 5, 6-di cyano- |, 4- benzoqui none and stirred
at RT for 5 hrs. The n1xture was poured into a diluted

dagueanaogyol ta i exarngple HJ2, arfdorext (1881288,38R) 12 - Ge @Boro-pyridin-2-
|

Q’W#‘?ﬁ?%%wzvf‘éﬂg?éi?ﬁ‘aﬁé@%dm @3@??%&3%@%

HFloRERPSgPAFIAIYIN asid i(wmmpple 14i8) haose dexyleneimine 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-(2-0x0-2H-pyridin-1-yl)-phenyl] -
amide}. Light brown oil. MS: 553 (M+H)".

Example 126

(1RS,2RS,3SR)-cyclopropane-1,2,3-tricarboxylic acid 1l-amide 3-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

N O

d@” '(CL

racemic

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] -
cyclopropanecarboxylic acid (example 118) and ammonium chloride was prepared
(IRS,2RS,3SR)-cyclopropane-1,2,3-tricarboxylic  acid 1-amide  3-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide}.
Light yellow crystalline. MS: 471 (M+H)*.
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gave 35 ng (89 % of (1S, 2R, 39)
S- hydr oxynet hyl - cycl opr opane- 1, 2-di carboxylic acid

wo 2¢06448182 or o- phenyl ) -am de] 2-{ PCT/EP2005/011430

[ 2-fluoro-4-(2-oxo-2H pyridin-1-yl)- phenyl] -am de}.
Li ght yellow solid. MsS: 458 ( }—% +. Exanple 133

(1S, 2R, 3S)-3-(3, 3-di fl uoro- pyrr16 idin-1-ylnmethyl)-cycl
opropane-|, 2-di carboxylic acid 1-

[ Exangilé 8270- phenyl ) - ani de] 2-{[2-fl uor o- 4-
(2-ox0-2H-pyridin- 1-yl)-phenyl] - amde} Step 1: A

S (

GE 4{%} -3% rr{;l ]%8&0%{ Blzé gﬁg In% 1 Jaﬁjﬁl)gé) ropane-l, 1
|d1E:z{r}p01§)ﬂ1coafcgi ér{é‘hyhl})r(ag-h@nﬂl) -amide] 2-{[2- ﬂuoro 4-(2-oxo0- 2H -pyridin-
2t- {,{)EF hﬂtpfagn&e(Z 0x0-2H-pyridin- 1-yl) -phenyl]

-am de} (exanple 132, step 9) in 1nm of

di chl oromet hane was treates with 50 ul of

N, N-di i sopropyl ethyl amn d 30 ul of nethane

sul fonyl chlorid. The sol ution s stirred for 2 hrs
and poured into a diluted aquedug-%ol uti on of NaOH.
Extraction with AcCEt, drying oﬁhe combi ned organic

phases over Na2SO4, f||trt| QN . ewaporati on gave
2R) @ angsul fn/m .@ d
pagroy=f - 3-9 2- f I%or o ;r 0X0- 2H- py

110 my (94% (1S, 25,
2- (4- cMor o- phenyl ca
ridin-1-yl)- phenylkacbamoyl]-c$& opropyl net hyI ester.
Yellow oil. MsS: 535 (M+H) +.Step 2: A solution of 25

nmg (0.047 mmol ) of (1S, 2S,3R) net hanesul fonic acid

2kn( mat@yotmptv@lmk dar Iﬁra)mll))(ll$ 2R,3S)-2-(4-chloro- phenylcarbamoyl) 3-[2-

440 |
0ot 00 i RSP A M X DR SRR aci
u(l"-X%ﬂ‘lPRI N ?gépﬂdpmrubtlﬁyrnemﬁnﬁb wad Brepatpdof(1R,28,35)-3-(4-

Wérfdi’ﬂld dicR@®onyihey &Ibgqo%@e \n@sa@atrbafﬁl@ #lid Q[ (4-

gﬂiﬁoﬂg e By 3@??(2?%0(%&%%' 5 RS R Bhenyl) -amide).

nght brown crystalline. MS: 565 (M-H)".

Example 128

(1R,2S,35)-3-([1 4]oxazepane-4—carbonyl)-cyclopropane-1,2-dicarboxy1ic acid 1--
((4-chloro-phenyl)- amlde] 2-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-

amide}

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 acid
(example 71) and homomorpholine was prepared (1R,2S,3S)-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: .551
(M-H)".
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AcCEt, drying of the conbi ned organi c phases over
Na2Sq 4, filtration, evaporation, and chronmat ography

wmmoshisism gel with AcOEt containing 1% of PCT/EP2005/011430

triethylam ne gave 18 ng (71% of
(1S, 2R, 3S)-3-(3,3-difluoro-pyrrolidin-I-ylnmethyl)-cyc
opropane- 1, 2-dicarboxylic aci 6-

-[ (4-chl or o- phenyl ) - am de]
Zxapiplé 12001 0- 4- (2- ox0- 2Hpyri din- |-yl)-phenyl]-am de}.
Yellow oil. Ms: 543 (MH) . Exanple 134
(hR, 2 | t c

(1B2g3sE3e Fﬂfémac.ﬁa*?fp%@ ey
Zilfa[rbox)ﬂwmc A:[(@ clpre-pheny)- amdiemlwgﬂﬂ;wmwéﬂ%qxo 2H -pyridin-

aiddjogy to exanple 133, step 2, from

(1@%3&? !

nethanesulfonlc acid 2-(4-
chl or o- phenyl car banoyl ) - 3-[ 2-f | uor 0- 4- ( 2- oxo- 2H pyri di

n-1-yl)- phenyl carbanoyl ]-c gLﬁpropylnethyl ester
(exanple 133, step 1) and né;gwoline was prepared

(1S, 2R, 3S) - 3- nor phol i n-4-ykv %ycl opr opane-

1, 2-di carboxylic acid I -[£4- chl§t} phenyl)-anide]

2-{[2-fl uoro-4-(2-oxo-2H pyr idi henyl]

-am de}. Light yell o oi \n523| Exanpl e

135

(1S, 2R, 3S)-3-Pyrrol q; -I-yInEt%y1 cyclopropane I, 2-di
carboxylic acid | -[(4- chl oro-phenyl)-am de]
2-{[2-fluoro-4-(2-o0xo-2H pyridin-I-yl)-phenyl]
-Ian&i@é}gyl\t@vta&@le 173, &oad ¢3552R S e dhphré3hengdtapaBoyl)-3-[2-

1 -
R &?heny?’ﬁ) Db p e el S bbispansahgnig ocid
exaryply el Ze-Bmesyimospleolingr oysy| peapasad ééRéS 38) 3-(2,6-
1%&@%01115@ @p:laﬂson@ndc a?bbfdﬁﬁhgmedl}emom%para@ﬂ 1-[(4-
é:éf%é)@%fslb) Aot ger Foy! H& rgluorcy matox)(/) 21-(I:yp():fr1?i ?yia) pehenyﬁ armde}

Light brown solid. MS: 565 (M-H)".
Example 130

(1RS,28R,3SR)-3-[3-(2,2,2-trifluoro-acetylamino)-pyrrolidine-1-carbonyl]-
cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-
(2-0x0-2H-pyridin-1-yl)- phenyl] -amide}

F§:O
Gf
d Jij/ T Q

racemic

In analogy to example 72, from (1SR,2RS,3SR)-2-(4-chloro-phenylcarbamoyl)-3-
[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenylcarbamoyl] - cyclopropanecarboxylic
acid (example 69) and 3-(trifluoracetamido)pyrrolidine was prepared
(1RS,28R,3SR)-3-(3-(2,2,2-trifluoro-acetylamino)-pyrrolidine-1-carbonyl] -
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acid | -[(4-chl oro-phenyl)-am de]
2-{[2-fluoro-4-(2-oxo0-2H pyridin-1-yl)- phenyl]

wo awbdedis2 Li ght yellow oil. 507 (MH) . Exanpl BCTUBB2005/011430

(1'S, 2R 3S) - 3- Fl uor onret hyl - cycl opr opane-1, 2-di car boxyl i
c acid | -[(4-chl orophenyl)- am de]

2-{[2-fl uoro-4-(2-oxo-2H py trdih: [ -yl)- phenyl]

-am de} In analogy to exanple 133, step 2, from

(d8opmpaRe- 11Pedicabesyldf @ﬂdCIQM dll&-o( ﬁhenyl -amide] 2-{[2-fluoro-4-

g R PP R sy el gl eﬁyﬁfsé?%ﬁ%rﬁf“ ”

(exarrpl e 133, step 1) and t et rabutyl amoni um.f | uori de
viaamplepdlr ed ('S, 2R, 3S)-3-fl uoronet hyl cycl opr opane-
|, 2-di carboxylic acid | -[(4-chl oro-phenyl)-an de]

2(1{1BQSR|3lSR')-@ 8- hydroxymethyl p1per1d1ne-1 carbonygocyclolpro ane-1,2-

m de

\(fflg%‘ Hg i5i a[F()I)l/J &g(f ﬁlggy R/]F“F‘I)Y? g@ggﬁa @2%1 gro-4-(2-oxo- 2H -pyridin-
(1) PRedd) -amride}i dazol - 1-yl met hyl - cycl opr opane-
1, 2-di carboxylic acid 1-[(4- chloro-phenyl)-am de]
2-{[2-fl uoro-4-(2-o0xo-2H pyri gien-1-yl)-phenyl]-am de}l
n anal ogy to exanple 133, step 2, from (1S, 2S, 3R
met hanesul fonic acid 2-(4-
chl or o- phenyl car banoyl ) - 3-[ 2. {.N 0- 4- ( 2- 0X0- 2H- pyri di
n-1-yl)- phenyl car banoyl ] - cycl ofpyl nmet hyl ester

| e was prepared

(exanpl e 133, step 1) and| |m da

(1S, 2R, 3S)-3-imdazob- I zzl -cyﬂc ane |, 2-dica
rboxylic acid | -[(4- yl)oam -{

[ 2-fl uoro-4-(2- oxo-QH— yr| d| n-lracgric) - phenyl F' - ani de} .

VWhite solid. Ms: 45 MH . Exanple 138
(IS, 2R, 3S) - 3-cyanonet hyl -cycl opropane- |, 2-di car boxylic

l ( ) ;
aa agmalofgﬁr utéreg% fegﬁq% l_(ESI?/rmI@l?%R) -2- (zrt?chloro I%Jh]eﬁ)ylcarbargmil) -3
2 uoro-4- & -ox0-2H-pyridin-1-yl)-pheny carbamoy

cyclopropanecarboxy ic

acid (example 71) and 3-piperidinemethanol was prepared (1RS,2SR,3SR)-3-(3-
hydroxymethyl-piperidine-1-carbonyl)-cyclopropane-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] ‘ 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}.

Yellow oil. MS: 565 (M-H)".
Example 132

(1S,2R,35)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}

Step 1:

In analogy 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 (1S,2R,3S)  3-(4-methoxy-benzyloxymethyl)-cyclopropane-1,2-
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In anal ogy to exanple 133, step 2, from (1S 2S, 3R
nmet hanesul fonic acid 2-(4-

wa@bdoenesiphenyl car banoyl ) - 3- [ 2- f | uor o- 4- ( 2- ox0- BEF/PR0DE011430

n-1-yl)- phenyl carbanoyl ] -cycl opropyl net hyl ester

(exanmpl e 133, step 1) and sodi um cyani de was prepared

(1S, 2R, 3S) - 3-cyanonet hyl - cycl ob]rgb‘pane-l , 2-di carboxylic

acid 1- [(4-chloro-phenyl) -am de] 2-{[2-fluoro-4-
ebrxyRtagiyri- ({4Flchldroyﬂ>}$enyl){hhﬁ&¢/| Il 3-{F2afiigle}4-(2-o@bt2H-pyridin-

i’g“f%i algl\ci/%t g PW?PII%EQII%n‘g}rﬁ%\é%e)I 2- di car boxyl

| c acid | -[ (4-chl orophenyl )- am de]j

3t 2- f | uor 0- 4- (2- oxo- 2H pyri di n-1 -yl ) - phenyl ]
-amde}Chiral In analogy to exanple 133, step 2, from
(PJ—@I%@&) 50”2%% M@U@@Mrﬂi&ﬁbp (PhiE 38§ 4a- methoxy—benzylox}'methyl)

hl or o- -] 2-%1 4
PR b OBIAeY L e Qom0 del pell - fuoro-s-
(26 He-p¥adin- Biyspphkhy@adna@}dlﬁmmtdmetha& *lxv@s treitbamath 20

t hox Cl O
fngz«ﬁéﬁfﬁ}rg@iﬁf.z ST S Yo B STy AP red at RT
Zof p 2hrf.| e onidtyr2-voms poRicply 'nitdiandlluteéf Ia91uqme nyluitioandfdéEl and
0

ks, AT W o

jirateon eyaporatiqry of_the plng- 3adrq @wat@ggﬂ A sy gel with ACOEt
%"a{/e[ 25 (99%%@21332@) SQ)FBWﬂﬂoQ?rﬁe{hyyb)chﬂ}SMeh 2 Adaetedxylic

(aF%gl gésﬁé-§%or% _p%gn;g}] Bxﬂ%e?p;ﬂ? di3;flyoro-4-(2-oxo-2H-pyridin-1-yl)-

yheaylbamidd}) La:hf Relfomusolid- 34S: 259Kd+2BF pyri di n-1 -yl ) - phe
nyl car banmoyl ] - cycl opr opanecar boxylic acid ethyl ester

(Eggéglrigp4%3122) in 10 M of ethanol was

(1S,2R,3S)-3-(3,3-difluoro-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}

N

d@“‘ T

Chiral

Step 1:

A solution of 100 mg (0.22 mmol) (1S,2R,3S) 3-hydroxymethyl-cyclopropane-1,2-
dicarboxylic acid 1—[(4-chloro—pheny1)-amide] 2-{[2-fluoro-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-diisopropyl ethyl amine and 30 ul of methane sulfonylchlorid.
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,SOy, filtration and evaporation gave 110 mg (94%) (1S,25,3R) methanesulfonic
acid 2-(4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropylmethyl ester. Yellow oil. MS: 535 (M+H)™.
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treated with 63 ng (1.7 mol) of sodi um borohydri de.
After stirring during 2hrs additional 30 ng (0.8 mmol)

wmtoos/odiisen bor ohydri de were added and the m xXtRCEBEP2005/011430

stirred at 60 for 32 hrs. The m xture was poured into

a saturated aqueous solution of NaC and extracted

with AcCEt. Drying of the conbilheéd organi ¢ phases over

Na S04, filtration, evaporation of the solvent and
cSteppmt ogr aphy on silica gel with AcCEt/ nmet hanol 10:1
gave 27 ng (8% of

I(A g&glagig})g%gf 'g.?(O.ImﬁIi Er?ﬁgl%rf bﬁ@,ﬂﬁi)%&ﬁ%ﬁl’fonic acid 2-(4-chloro-

d
I Pf[epslc@ﬂbla@lpb%ﬁ’ly f&—g&lno%—ﬁ “pxer2hi-pejdip=1f yIp-phenylcarbamoyl] -
féy'éf%bﬁbp‘ﬁrﬁgthﬁxé%b% b ?M'Fd&kf&' dreatéd witheoYihil oPRINIRlisopropyl ethyl

Col orl egs  oi .. 455 (MH) . Exanple 141 . i
(3RE 21%)54 mecfamodidreraprinbiding. (T i assfitred #dPd during
| ] b &t powrepVintoda idikited hqueds d6ltion of NaOH. Extraction with .

2; -fluor g-4- (2-0x052H pyridi n-1-yl) <ph | ].-am de} .
el 1 5nCP SR R e B e o Syacion
2angixdr Gmatography polsdicd gl With dx@fe corftaipargothi df tiikthylamine gave

( i f 386G | iyhes ) ]
ai%bf‘f%c@?ﬁ%g ST AR R Pe iR BRI OReD-crclopropane
2L dndisathagxlic breq cllof(4:chlaptbear g mide c r3-HedlusroTokexo-2H-
ridin-17, L0RidER Nellodbil. M3-FA3$AEHand by Burgess
g%y al . J}?P%Hégjﬁthem 191992, 57, p593$- 5936) in 10 m of
getoneﬁ/}?s treated with 5 nml of Jones reagent and
XPIGI3E RT during 5 hrs. The mixture was treated
with ca 100 ng O NaHSO , stirred 1 hr and the
pr8ERGS) St morphotined ylimatod fycloprapaat-l @rdicdbpiylis oved 1-[(4-
NaZo1d AN PPN C\Y S i Qi BV BB - L
B P LR i
wi th excess of thionylchlori and stirred for 2 hrs.
Evaporation of the solvent gave 750 ng (91% of (ISR
2RS) 2, 4- di oxo- 3- oxabi cycl o[ >~" :
3.1.0] hexane-| -carbonitrite. Br% sol id.

@ Chiral (o]
=

In analogy to example 133, step 2, from (15,25,3R) methanesulfonic acid 2-(4-

chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropylmethyl ester (example 133, step 1) and morpholine
was prepared (1S,2R,3S)-3-morpholin-4-ylmethyl-cyclopropane-1,2-dicarboxylic
acid 1-[(4-chloro-phenyl)-amide)] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl|-amide}. Light yellow oil. MS: 523 (M+H)".

Example 135

(1S,2R,3S)-3-Pyrrolidin-1-ylmethyl-cyclopropane-1,2-dicarboxylic  acid  1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}
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Step 2: 100 ng (0.73 mml) of (ISR 2RS)
2, 4- di oxo- 3-oxa- bi cycl o[ 3. 1. 0] hexane-| carbonitrile

woweneo4i1ssol ved in a solution of 223 ng (1.1 nm@i/EP0H5/011430

| - (4-am no-3- fluoro-phenyl)-IH pyridin-2-one
(prepared according to CF. Big e et al, patent
application WO 2003045912) in A of pyri dine at 0 .
The m xture was stirred at RT durlng 2 hrs and the
sol vent evaporated. Addition/ofl diluted aqueous HO ,

extraction with AcOEt, dryin t he conbi ned organic
phases over Na2Sq 4, f| l'tration nd evaporation of the
sol vent gave 130 ngy (52% |of ZRS) - cyano-
2-[2-fl uoro-4-(2- oxo-R2H /‘:dl I-y[)- y| car bamoyl ]
- cycl opropanecar box . htO br owp solid.

MS: 340 (MH) . Step 3J In anal&&? exanpl e 160 step

2, from (ISR, 2RS) I-cyano 2-[2-fluoro-4-(2-oxo-
2H pyridin-1-yl)-phenyl car banoyl ] - cycl opr opanecar boxyl
i In agdlogywes exuregdarldsl $t§R 2, Ziks) (IS 25 3R) methanesulfonic acid 2-(4-

h |
%}ﬁgl%nﬁ%}’{cgfqa%?c}og ﬁzecg(r)f) )5% c dacl 8yrlaltnh l))elfs)t or,
BP]@)WX Csléﬁﬂwl]dCYCNBIOPXQﬁet@mwer%eX&llelp 133, $tnp dhahdgyrrotidine
e%ﬁ‘ﬁpﬂ)r% élrg@ (ﬁg 8039 3-fp2rﬁ'mléhln$yln?e%%)1 cyclopropane-1,2-dicarboxylic

ano- % ro-

2‘?4-‘ yri Hilt Wofpltﬂﬁ‘éﬁﬁ”é‘glaﬁam?y{ [p- faper dpilopnedarsidiari-yl)-
i phagl] GhrﬂiﬂbhynglﬁSyte%wandSQ? @1imp- 5- chl or opyri di ne was
prepared (I SR, 2RS) -1 -cyano-cycl opr opane- |, 2-

dE ﬁﬁ?iﬁ/élc acid | -[(5-chl oro-pyridin-2- yI) am de]
f uor o- 4- ( 2- oxo-2Hpyridin- |-yl)- phenyl]

-amd Of-white solid. M5 450 (MH) . Exanple 142
(11SRR%#8; BBRpramethykpiclopsopsnentyl-dicathmnnpli¢ ) - &id 2- 14 (foehdoro-

ﬂhe([ﬁi)tb\ﬁqiﬁg}’(y‘{@'ﬂ’&(&b 4-(2-ox0-2H-pyridin-1-yl)- phenyl] amide}

F

é@“‘ T

Chiral

In analogy to example 133, step 2, from (1S,25,3R) methanesulfonic acid 2-(4-
chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-y1)- .
phenylcarbamoyl]-cyclopropylmethyl ester (example 133, step 1) and
tetrabutylammonium  fluoride ~was prepared  (1S,2R,3S)-3-fluoromethyl-
cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-
(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}. Colorless viscous oil. 'MS: 456 (M-H)".

Example 137

(1S,2R,3S)-3-Imidazol-1-ylmethyl-cyclopropane-1,2-dicarboxylic ~ acid  1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}
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2H pyridin-1-yl)-phenyl car banoyl ] - cycl opr opanecar boxyl
ic acid ethyl ester Step 1: A solution of 580 ng (1.87

womm)h/))4dls2(4 am no- 3-fl uor o- phenyl ) - 4- benzyl oxyPd¥pB2005/011430

tidin-2-one (exanple 144, step 1) in 20 mM of MeOH was
treated with 140 ng of Pd/ C (13#% and hydrogenat ed at
at nospheric pressure under vig us stirring for 3
hrs. Filtration and evaporatlon of the solvent gave
398 nmg (97% of |-(4- Anlno-<§/

3-fl uor o- phenyl ) - 4- hydr oxy- | N-flyyi di n-2-one. Light
brown solid. Ms: 221 (MtH +. Stgp 2: In analogy to

exanple 68, step 4, from N, N

| - (4- ani no- 3-f| uor o- Phe -4ﬁhydrc}l§yl\©\
pyridin-2-one, 2.2 | ~0f 19t hi ol

bi s(trimethylsilyl)anide, and (IR8, 5SR,

6RS) - 3- (4- chl or o- phenyl ) - 2, 4- di oxo- 3-aza-bi cycl0[3.1.0

] hexane- 6- carboxylic acid ethyl ester was prepared
(InSRyakZR, B SRRl 435 skayr B, ﬁbanyISczﬁrﬁé)nnytbanesu[lanic acid 2-(4-
f 2H J=fhenyl carba
Jh}q(}f)%'h%n&l? 2 BYE6 )f-\é % YL Hn?)ﬁru%‘ th S@S]

oprop necar oxy aci Br own
ﬂepﬂcar@g@oylﬂ/;cyg op@pglmﬁt]@y 1Q§ger (example 133, step 1) and imidazole

(wagR , BRBuESR) ¢ ZaRBsy i AR PRGN tbpd 22 1ditigb eyt
zaﬁdpyt ol hY%fP)P%ﬁﬂéhm%er bardyilF e -8p P epardlavdiag Y-

i gheagl] dnaddly Wkisd @lid AMOUE4 (RHOT 35 ng (0. 07 nmol ) of
(ISR 2RS 3SR) - 2- (4-chl or o- phenyl car banoyl ) -

é‘ r o- 4- (4- hydr oxy- 2- oxo- 2H pyri di n-| -yl ) - phenyl
car f%% cyclopropanecarboxyllc acid ethyl ester

(exanpl e 142, step in5 m_ of acetone was treated
viil$ ﬂR93§)ﬁgCYe{BOIBe%FWIQPFOWEab§1dWWB6nataé‘ and!-&¢4gghloro-
(FheR$) avmle] 20f[2diudRs-BY(R2Soxof 2 Hyrilike 1 FIXpREnG1 | iRSide}

stirred 2 hrs at RT and filtered. Evaporation of
(EJ@/ RN

Chiral

In analogy to example 133, step 2, from (1S,25,3R) methanesulfonic acid 2-(4-
chloro-phenylcarbamoyl)-3-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)- |
phenylcarbamoyl]-cyclopropylmethyl ester (example 133, step 1) and sodium
cyanide was prepared (1S,2R,3S)-3-cyanomethyl-cyclopropane-1,2-dicarboxylic
acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl]—amide}. Light yellow oil. MS: 563 (M-H)".

Example 139

(1S,2R,3S)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-0xo-2H-pyridin-1-yl)-phenyl]-amide}
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t he sol vent and chromat ography on silica gel with
AcCEt / nmet hanol 95:5 gave 5 ng (13% of

W@ bBROZRS, 3SR) - 2- (4- cMor o- phenyl car banoyl ) - 3- [ BeT/EP2on£011430

4- (4-

met hoxy- 2- oxo- 2H-pyridin-1-yl)- g?enylcarbannyl]-cyclop
r opanecar boxyl i c aci d et hyl est®r. Off-white solid.
526 (MH) . Exanple 144

(1 SR, 2SR, 3RS) - 2- [ 4- (4- benzyl oxjg 2- 0x0-2H-pyridml-yl)-
2- fluorophenylcarbanoyl]

3- (4-chl or o- phenyl car banoyl ) - cy opropanecarboxyllc
acid ethyl esterStep, 1

| - (4- Ami no- 3-f 1 uor o- -4\ﬂbenzgopyri din-2-0
ne was prepared fr zyloxg,1 pyridi he2- one and
4- br ono- 2- f | uor oani e in analogy to the procedure

descrlbed for the preparat|on of

Fn1no-3-f| oro phené -IFF%rldln- one descri bed
Iﬂ @FﬁogBut@gf‘é(a@ﬁ) 33, stapett frappl 28R rmedrpootons g 2-(4-
Mﬁlor&bheﬁ)%dr%amoylﬁtieﬂ t?uorbnl @O - $y2 ldeﬁca J-e 68,
&%‘sg%{ﬁ%b E@ cgéﬂ)ropyl thyl esyer Pexgrpxgl% !l:)>3 ste}P r)I 91'1&1 _s%aium
eRSho@d¢ m otetlomo! phepaeppred, (4S,AR B8 b3 Methakyroythlybfyclopropane-

est

gr%gg%i%g&?#e ga%arlb[?é—\éhféﬁo @ﬁkrﬂ/l)%lﬂ)de] L {5-HB¥o-4-(2-0x0-2H-
[pridin- behzpheaxl)-amigglo nghlt;yylﬂqvaplﬂm 470M+E)T.| uor o- pheny!
car banoyl ] - 3- (4- chl or ophenyl car banoyl ) -

®ke p{pmanecarboxylic acid ethyl ester. Brown solid.
602 -. Exanple 145

Q£§%§§I§§§ﬁ§)}l}%f%xyg&4hyl ecg/cttlogr%tpgné/ T arngga%oxy 1 h OXXcig - 0XQ [(5-
fchlogo-pypdem§iytaarhiaeby | | -23{H{24luohd-d+(@-qx 2 Hpyeidbainyl)tpheayl]-
Yigli@pr opanecar boxyl i c

@ Y 'f“ﬁ

N =
A solution of 395 mg (0.79 mmol) (1RS,2RS,3SR)-2-(5-chloro-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 mmol) 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 aqueous solution
of NaCl and extracted with AcOEt. Drying of the combined organic phases over
Na,SOq, 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-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}. Colorless oil. MS: 455 (M-H)".
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acid ethyl ester In analogy to exanple 143, from
(I SR, 2RS, 3SR) - 2- (4- chl or o- phenyl car banoyl ) - 3-

WQ 06048050- 4- ( 4- hydr oxy- 2- oxo- 2H pyri di n- | -yl ) PEHEPPDII@ 1430

rbamoyl ] - cycl opropanecar boxylic acid ethyl ester
(exanpl e 142, step 2) and tertb%%ylbronnacetate was

pr epar ed - 125~

(1 SR, 2RS, 3SR) - 2-[ 4- (4-t ert but oxycar bonyl net hoxy-
2Expmopl2#dbyri di n-1 -yl ) - 2-f1 uor o- phenyl car banoyl | - 3- (4-
chl or o- phenyl car banoyl ) - cycl opr opanecar boxyl i c acid

e(ll'SY{l ZIﬁﬁIIeEyangzllygbbﬁﬁﬁn§qu &llca%xylﬁ%@lc{ M@chl@&aﬁm‘kde in-2-yl)-

(P@F@eiéé[%ﬂsytozﬁ@r oxa-2ELpyradinyl- e tphexyll-2mida- 2H- pyri di
n-1-yl)-2-fl uorophenyl car banoyl | - _
3-(4-chl or o- phenyl car banmoyl ) - cyc panecar boxyl i c

acid ethyl ester HNJn ang S o 143, from
(I SR, 2RS, 3SR) - 2- ( 4- czlor enlcarla -
[ 2-fiuoro-4-(4-hydrpxyl2-0Xo- 2F+£wr|d|n- “ylo - phenylca v
rbanmoyl ] - cycl oprop arboxyllc aci d and
2 brom)acet am de was prepared (1SR, 2RS, 3SR) -

(4- car banoyl net hoxy- 2- oxo-2Hpyridin-1-yl)-2-fl uo
ro- %enylcarbannyl] 3- (4-chl oro-phenyl car banoyl )
gclopropanecarboxyllc acid ethyl ester. Of-white

Isplationvef 86% ong( (HOHNmol ExfatBR 2R 2-0xo-3-oxa-bicyclo[3.1.0] hexane-
(1 BabdRwite! '(&lf‘taﬁ‘q@h Oerme%mG %@Et&a%ﬂl )a{hfes[tg' foklu%gpchcatl(gn of

oxo 2H In-1I- g carb
1&59&? E%?F}értSart% o%kkyrliirc Za@fod "&’P‘P)bIlCYélQ r-Odeapnes: 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 hrs. The mixture was treated with ca 100 mg of NaHSOs,
stirred 1 hr and the precipitate removed through filtration. Drying over Na,SO,,

filtration, 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 (1SR, 2RS) 2,4-dioxo-3-oxa-
bicyclo[3.1.0]hexane-1-carbonitrile. Brown solid.

Step 2:

100 mg (0.73 mmol) of (ISR, 2RS) 2,4-dioxo-3-oxa-bicyclo[3.1.0]hexane-1-
carbonitrile were dissqlved in a solution of 223 mg (1.1 mmol) of 1-(4-amino-3-
fluoro-phenyl)-1H-pyridin-2-one (prepared according to C.F. Bigge et al., patént
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 HC,
extraction with AcOEt, drying of the combined organic phases over Na,SO,,
filtration and evaporation of the solvent gave 130 mg (52%) of (1SR, 2RS) 1-cyano-
2-[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic
acid. Light brown semisolid. MS: 340 (M-H)".

Step 3:

In analogy example 100, step 2, from (1SR, 2RS) 1-cyano-2-[2-fluoro-4-(2-oxo-
2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid was prepared
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In anal ogy to exanple 141, step 1, from (1RS, 2RS)
2- 0x0- 3-oxabi cyclo [3.1. 0] hexane-1l- carboxylic acid

w@bdoglo4sast er (obtai ned from mal oni c di al | yl est B€T/BP2005/011430

application of procedures leading to simlar
2-oxo-3-oxa-bicyclo[S.l.O]hexanii descri bed by Toeke
et al. Tetrahedron 1993, 49, pé 3-5146 and by Burgess
et al. J. Org. Chem 1992, 57, p5931-5936)/0 pes

r (elage NRRAN Ltdyhong! [2Hlwrrd de( 24a8- -PHepyaidéd 1 (IRBh&RHarbamoyl] -
2oyt Iy GRecki® ng SY B e lé}sasgasT sofif 9>%'6'<R4+61$5+d
exanpl e 141 step 2, from (1RS, 2RS)

25t4p di oxo- 3- oxabi cycl o[ 3. 1.0] hexane-|-carboxylic acid
allyl ester and 4-chloroaniline was prepared (1RS, 2RS)

21'11(241:&%51% ex ayb@até@aﬂqﬁ% 6vp%ﬂ|: :zmsy ORGA-b. (0=l 7 8/40QXoxo-
Yﬁ‘f%}rbﬁ Ybfgwﬁﬁ%awyggymﬂmpaafca%wg\% %)1 metLyl ester and

22{aﬂn—1@d‘rl5€trhh)rpﬂ5§en:§lh€c awimanpwpared (1SR,2RS)-1-cyano- cyclopropane 1,2-
c I, id y
T T e T
opyridin-dnygl)-phényt] rdeldathﬁtwlmtee@hdt MRT48UtMrid)'1 hr .
Evaporati on of the solvent gave 320 ng of (1RS, 2RS)

SE,( L 940- phenyl ) - 2, 4- di oxo- 3-azabi cycl of
hexane-| - car boxyl i c acid aIIyI ester. Light grey

e{éﬁ‘;ﬁﬁg ? z‘dxs‘ﬁllgfg%}i(ﬁgpﬁ_grbamoy P [2- ﬂuoro ba ?2 Ih gl}/oxty-%-oxo-

| 2 pyaidim d)—yB pHenglkcarbaheryH gyclogr ¢gpanieclirbe@dic anig ethyl ester
(prepared according to CF. Bigge et ah, patent

application WO 2003045912) and~{(1RS, 2RS)
3- (4chl or o- phenyl ) - 2, 4- di oxo- 3- a.plcyclo[s 1. 0] hexan

e-1 carboxyl i ¢
bﬂj 'f @L

racemic

Step 1:

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 ml 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-
1H-pyridin-2-one, 2.2 equiv. of lithium bis(trimethylsilyl)amide, and (1RS, 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)".
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acid allyl ester was prepared
(I RS, 2RS) - | - (4- chl or o- phenyl car banoyl ) -

wQ@2qoanddismor o- 4- ( 2- oxo- 2H pyri di n-1 -yl ) - phenyl cechBRP20Y3/§11430

-cycl opropanecarboxylic acid allyl ester. Light yellow
oil. M5 508 (MH) . Exanple 14

(1SR, 2RS) - 1- hydr oxynet hyl - cycl opriopane-

1, 2-di carboxylic acid 1- [(4-chlorophenyl)- am de]

2 Egfpplel148r 0- 4- ( 2- ox0- 2Hpyri di n-1 -yl ) -phenyl] -am de}
A solution of 50 ng (0.12 mmol) of

( |(fﬁ 2RSS )- ﬁYﬂEH%YdIBL ggy&ﬁﬁg}; g{{@ or(i) -4-(4- meth]oxy-z oxo-

di car bo

22{5[2 yrfdi Bb‘rgi/ﬂ?hf@’ @i‘aarmd chéqmopqnwl) Xplneafcyd §thyl ester
-am de} (exanple 147, step 4) in 1 m of ethanol was
treatedwith 14.2 ny (O. 37 mmol )™of sodi um bor ohydri de
and stirred at RT during 16 hrs.o The m xture was
poured into a 2M aqueous sol utionfof HCO and extracted

with AcOEt. Drying of the onbl ned\ or gani c phases

filtration and evaporatio eso -- gave 39
(71% of (ISR, 2RS)-1-hydr c» pane- | ,
~dicarboxylic acid | -[(4Ych oro pJamyI) de]c

2-{[2-fluoro-4-(2-¢ pyridin- 1-yl) -phenyl]
-am de}. Light yelllowoil. Ms: 454 (MH) . Exanple 149
(1 SR, 2RS, 3SR) - 2- (4- chl or o- phenyl car banoyl ) - 3-[ 4- (4-

BB AR RSB BB oo Rk ernifon -
estl éfﬂUAr¢n4x(t4thYe§1r@fY -28xorg H-pyrddinninpl) Jphefiyl¢at BRnERS, 3SR)
O)c()éc‘foi(f @%EQBKW taag)éﬂly‘l? gster (exa e 1?2 steB g? ]ml gf gczf:torhe was

| uoro- car
|HF%§€$N@‘%§W¢ wﬂ}olbyé P@ﬁpwarr@émr@éﬁmd WdP48 mmol) of

etlimyéthﬁlﬁﬂﬁfe ("Bl%eaﬂiﬁhﬁre%)sgréd Mhs Qe QQ’ dAMfilter®d. Evaporation of
a ori
%&&M@‘é?%f‘éﬁ&l’ y ogﬁ§1c2 §ellr}?1ﬂ( écggt/methanol 95:5 gave 5 mg

(13% of (1SR,2RS SSR) 2-(4-chloro-phenylcarbamoyl)-3-[2-fluoro-4-(4-
methoxy-2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -cyclopropanecarboxylic  acid
ethyl ester. Off-white solid. 526 (M-H)".

Example 144

(1SR,28R,3RS)-2-[4-(4- benzyloxy-z -oxo-2H-pyridin-1-yl)-2-fluoro-
phenylcarbamoyl]-3-(4-chloro-phenylcarbamoyl)- cyclopropanecarboxyhc acid
ethyl ester

ﬁ

O

b(jm r@

racemic

@2 |
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mol ) of N-nethylnorpholine in 2.5 mM of DVF was
treated with 11 ng (0.06 mol) of

wo 200804152t hyl am nopr opyl ) - 3- et hyl car bodi i m dePCT/EP2005/011430

hydrochl oride and stirred at RT during 10 hrs. The
m xture was poured into a 2M aﬂ gous sol ution of HC
and extracted with AcCEt. Dryi g of the conbi ned
organi ¢ phases over Na2Sqg 4, filtration, evaporation
dStep e sol vent and chromat ography on silica gel with
Ac(]Et/l\/b(}I 10: 1 gave 22 ng (95% of

(i A%l?ag] y é:h;é? 5”4%&?19"21[%% Fia‘é)t}gd);{g 2%_[1 p)‘/NraS 0prepeired from

)4- enwl%rléi ph@@a}pr?ca%myﬂjbrowcz ap@wamamb@xylbm to the
%ﬁbgecﬁir@)’des&ﬂieﬁr for Lt o r @M S &1 A4 WBin E8 N oW Phenyl)-1H-

I?YSKQTPzzﬂe %qub%‘e%sfy Biggh £ PoxBATERURAPICA{AD ¥iEP FRaRR4s912.
| M3- 3l lqat-bEXyl i ¢ acid 1- [(5-chl oro-py :
tidin-2-yl)-amde] 2-{[2-fluoro-4-(2-0x0-2H py

t%g}l’ E-’l -yl )-phenyl]- am de} In anal ogy to exanples

1 step 1 - 157, step 8 fromcis 2-butene-1, 4-di ol

was prepared

(Hnsnzl?gss; exgnple b 10y lean k{4 erypneBhiuoro-dhenydpr bhpyrédin-2-
or?e di g@d boxylrg; acigbg, 6RS) 3 (4-chloro-phenyl)-2,4-dioxo-3-aza-

%)Ecg) gq g{:g(aﬁg ES%%M%{@%}FII amqu EStEL Wiy prepﬂa[éel%, l]SR 2RS,3SR)-2-
- [@rj4diednzylbikgDioxped H-@wtidin- 1-yNR - 15 df - ﬁMdyDcaTbaE)@g'lp?o—@; -tBlbro-
n%h%lnyl% §Ihré§§%-o zgllF)Pré)r;Bg%%]cammglecn AR gé‘x'pestte y }Qrow¥1 sofl 882 (M-

IHE(S chl oro- pyri di n-2-yl)-amni de]

2-{[2-fluoro-4-(6-oxo-cycl ohexa-2, 4- dienyl) -phenyl]

- ¢1484ep 1. In anal ogy to exanples 157, step 1 -
157, step 3 fromcis 2-butene-1,4-diol was

(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

\

o) O

bﬁj T '(Q

racemic

\}/
o

o}
In analogy to example 143, from (1SR,2RS,3SR)-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,3SR)-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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prepared di azo acetic acid cis
4- (4- met hoxy- benzyl oxy) - but - 2-enyl ester. Yellow

woedosBtsam 2: | n anal ogy ot exanple 157, step 4PCT/EPAOD5/011430

di azo acetic acid cis 4-(4-nmethoxybenzyl oxy) -
but - 2-enyl ester and dirhodi unt %raacet ate was
prepared (I RS, 5SR, 6RS)
6- (4- nmet hoxy- benzyl oxynet hyl ) - 3- oxa- bi cycl o[ 3. 1. 0] hexa
nExxngple 146vel | ow semi solid. 453 (M+H) +. Step 3: In
anal ogy to exanples 157, step 5-157, step 8, from

18§ zs&%‘ﬁs& @F?[ﬁl(46ca§ ﬂ@}l&%ﬁ&ﬁ%%ﬁ%ﬁ%@ﬁﬁﬁﬁ yl)-2-fluoro-
(H}gqy@p@aggy} -(4-chloro-phenylcarbamoyl)- cyclopropanecarboxyhc acid
Bethi-sRt hoxy- benzyl oxynet hyl ) - cycl opr opane- I, 2- di car bo
xyli1c acid | -[(5-chloropyridin- 2-yl)-am de]
2-{[2-fl uoro-4-(2-oxo0-2H pyridi n-l -yl)-phenyl]
-am de}. Wite crystalline. 577 ( H) +. Exanple 152
(1 SR, 2RS, 3SR) - 3- hydr oxynet hyl - cycl® opane- |, 2-di car bo
xylic acid | -[(5 chl or o- pyredi n- ZX) am de]
2-{[ 2-fl uoro-4-(2-oxo- 2H-pyr'd|nl
In anal ogy to exanple 1 8p 2 frcﬂ/
(1 SR, 2RS, 3SR) - 3- (4- net p berzy| dkynethyl .
-cycl opropane- 1, 2-di pboxyl i ¢ acl

| -[ (5-chl oro- pyrld?fngz yI) am de]

- am de}

2-{[2-fl uoro- 4- ("Ngx0- 2H pyri di n-1 -yl ) - phenyl ] - am de}
(exanple 151, stepg3) was prepared
(1 SR, 2RS, 3SR) - 3- hydr oxynet hyl - cycl opr opane-1, 2-di car bo

L bR AR YA el
Li2gfhioryed- {40y droky- Zbeﬁo-%@yﬁﬂAnH) -yl)-phenylcarbamoyl]-
cyclopropanecarboxylic acid and 2-bromoacetamide was prepared (1SR,2RS,3SR)-
2-[4-(4-carbamoylmethoxy-2-oxo0-2H-pyridin-1-yl)-2-fluoro-phenylcarbamoyl]-3-
(4-chloro-phenylcarbamoyl) cyclopropanecarboxylic acid ethyl ester. Off-white
solid. MS: 569 (M-H)".

Example 147

( 1RS,2RS)—1-(4-chloro-phenylcarbamoyl)—2- [2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropanecarboxylic acid allyl ester

/

éﬁj 1 'ﬂ@

racemic

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 similar 2-oxo-3-oxa-bicyclo[3.1.0]hexanes described by
Toeke et al. Tetrahedron 1993, 49, p5133-5146 and by Burgess et al. J. Org. Chem.
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Exanpl e 153 (I S, 2R, 3S) - 3- hydr oxyr net hyl - cycl opr opane-
1, 2-di carboxylic acid | -[(5-chl oropyri din-

WQ@200b)4sam de] PCT/EP2005/011430

2-{[2-fluoro-4-(2-o0xo0-2H pyridin-I-yl)-phenyl]
-amde}Chiral In analogy to exapple 132, step 2, from
(IS,2R,38)-3-(4-nethoxybenzy|OQ et hyl ) -cycl opropane-

1, 2-di carboxylic acid | -[(5-chl oro-pyridin-2-yl)-
arvoae$7,250p -50Ba)dares deag@ntoacat tHibipytehilotiide vay pyepaheingllRlS,2RS)

- i 0 r . . . .
(?Agdg%%é%§¥ggﬁ'gg? %3y%¥l%§ﬁe&6§%ﬁé§@8 BgId] ea}lyl ester. Light red oil.

1, 2-dicarboxylic acid | -[(5- chloro-pyridin-2-yl)

-Aei de] :

2-{[2-fl uoro-4-(2-oxo-2H pyridin-1-yl)-phenyl]-

Jni dghloghi @bt ckipple auystadp i ne. b ARS, 2R HR,4-dioxo-3-oxa-

anpl 4 (1SR 2SR) .. . -
iRt i SPEb e s askyicanib b rs: 114 &-chlosoryline yas piggered
-(MBBR6) 2A44chloro-phenylcarbamoyl)-cyclopropane-1,1-dicarboxylic acid allyl
VAREN e ar 'k]\- cycl opr opanecar boxylic acid allyl
é%%%Tvgﬁé%g@:Q?gRg%irogy to exanple 141, step 2. from
(1SR, 2RS) 2, 4-di oxo- 3-oxabi cycl of
Ptap ¥] hexane-| -carboxylic acid allyl ester (exanple
147, step 1) was prepared (1RS, 2RS)
2 [sigl'uﬁibid foaml-xﬁ? « g._&g'rﬁglb[)h@ﬂ_ 4'.1mtsf}z_m§l) )ﬁ-@ﬁﬂ&ioﬁ?ﬁ&ﬂ[@bﬂa&oﬂ)-
c opropane- ., I - di car bo c.acid,. est er.. :
S FlofRirRBe T tistrboRaR ssgidiphfugtn el Ry ergged with
t107emd (3.€ middl) of thegnydchléridenampl epsded RTLERS@REBhr. Evaporation
o i -4 | 75145 YhoiRRE T PRI 13- aza-
T B st vl B e D) bR PR o-aze
Fh’i@ﬁh}[ @.Odlpq:ggt’le—ifquboxyhc acid allyl ester. Light grey crystalline. MS: 307
3M-2efi, uor o- 4- (3- oxo- mor phol i n-4-yl) - phenyl | - 2, 4-
di oxo- 3-aza- bi cycl o[ 3. 1. 0] hexane-| -carboxylic acid
aétleﬁljl_ester. Brown solid. M5

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 applicatioh WO 2003045912)
and (1RS,2RS) 3-(4chloro-phényl)—2,4-dioxo—3-aza-bicyclo[3.1.0]hexane-1- '
carboxylic acid allyl ester was prepared (1RS,2RS)-1-(4-chloro-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

"(1SR,2RS)-1-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}

F A0
@ bl Q

. Cl
racemic

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)-phenyl}-amide} (example 147, step 4) in 1 ml of ethanol was treated
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389 (M+tH) +.Step 3: In analogy to exanple 68, step 4,
from (IRS, 2RS) 3-[2-fluoro-4-(3-oxonorpholin-

wal200bD4gabenyl | - 2, 4- di oxo- 3- aza- bi cycl o[ 3. 1. 0] hBXERE20h5/€11430

arboxylic acid allylester and

2- am no-5-chl oropyri di ne, was Qﬁ&pared (1SR, 2SR

2- (5-chl oropyri di n- ) ) '

2-yl carbanoyl )-1-[2-fl uoro-4-(3-oxo-norpholin-4-yl)-ph
eniyh ¢ &2 bagrty3 7] mnoolf bbgdopahecdydordy hnd sticed a@RT yuring 16 hrs.
eﬁl%Fergr 3;%&13'3%&%) E’&!ujeg mMSa 2?41 gql.(e%wsolutlgﬁ( %‘?Hhél gr?c? extracted with
2A<[QEt( Dryarelkiprspmbigedoorgadc Phasyrilapiion apd pvapordtioor of the
PREN ‘:%3593393% 71%) of (ISR 2RS)-1-hydro methyl cloFro ane-1,2-
3- (4 chl or o- phzayﬂﬁ QD -cyﬂg anecarb f
atirgberkg|acidsi et-Dlagrigh-aspid ﬁ@z 590% xy %i-pyridin-

(1-9% phohy 1 BRD)ide} - Likht fellosy sibuviexasaanbeny| met hoxy-
2- gg% 2F+g§r|d|n §¥1?e 2- #Iuoro pﬁenspcarbanoyl] 3-(4-.

q?%or #Fnylcarbannyl) cycl opr opanecar boxylic acid
VIP'G in 3mM of 1,2- dichloronethane was treated
MAth 28 ul of trifluoroacetic acid and stirred at 75

O@SBZRSHGRIG- (4 dhlorpvisovlseibemogh)-3-He(4sol vent s gave 3 1

m&%ﬁé&%@éﬁlm}&m idin-1-yl)-2-fl henylcarbamoyl
(4- cg%b(?;yrret hoxy- 2 (()) 2H ppﬁll <13II|1 n-y)-y uomip E%};Cgrpaﬁg%y]

yqyelgpmﬁa}-b@cyelgf ac1d ethyl ester

chl or o- phenyl car banoyl ) - cycl opr opanecar boxylic acid
ethyl ester. Of-white solid. M5:Y571 (MH)-. Exanple
156 (ISR, 2RS)-I-Cyano-cycl opropame-lg 2-di car boxylic
acid 2-[(5-chl oro-pyridin-2-_yl)-antde]

| -{[ 2- f | uor o- 4- ( 2- oxo- 2H-pyrfdin | -AN ) - phenyl ] - ani de} S
tep 1. In anal ogy to exanpl V\HSteqrg (ISR
2RS) 2- oxo-3-oxabicycla

Cl
' racemic

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 (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
HCI and extracted with AcOEt. Drying of the combined organic phases over
Na,SOy, filtration, evapération of the solvent and chromatography on silica gel with
AcOEt/MeOH 10:1 gave 22 mg (95%) of (1SR,2RS,3SR)-2-(4-chloro-
phenylcarbamoyl)-3-[4-(4-dimethylcarbamoylmethoxy-2-oxo-2H-pyridin-1-yl)-2-
fluoro-phenylcarbamoyl]-cyclopropanecarboxylic acid ethyl ester. Light brown
solid. MS: 600 (M+H)".
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15

[3.1 .0] hexane- 1 carbonitrile (obtained from cyano
acetic acid allylester by application of procedures

WO smeiossys2 o sim |l ar 2-oxo- 3- oxa- bi cycl of 3. 1. O] FEXREP2¥85/011430

descri bed by Toeke et al Tetrahedron 1993, 49,

p5133- 5146 andby Burgess et alls& O g. Chem 1992,

57, p5931-5936) and

| - (4-am no- 3-fl uoro-phenyl) -1 H pyridin-2-one (prepared
dbampli 17§ to CF. Bigge et al, patent application WO
2003045912) was prepared (ISR,. 2RS)

Y | -
}'s‘?g 3-8 rgéméxgsgi%oﬁg Ry gﬁaﬁqﬁ)@s&&%; AGREY e acid 1
vl Fl@lwcsbmélm- - comide M Hp- Mo xklg-oto-FHi ashisim iy henyl]-
exagel e 157, step 6, fron1(|SR 2RS)

| - cyano- 2- hydr oxynet hyl cycl opr opanecar boxylic acid
[2-f|uoro-4-(2-oxo-2Fpr[idin-I-yI)-phenyI] -am de and

~ Jones reagent was prepared SR, 2RS)
2-cyano-2-[2-fluoro-4-(2-g 2Hpyri din- 1-yl) -phenyl

car banoyl] -cycl opropanecaroxylic acid. Yellow solid.
M. 340 (MH)-. Step 3: In anabogy to exanple 157,
step 7, from (ISR, 2RS) 2- cyano>2 [ 2-fiuoro-4-(2-oxo-

ZFprrldln | -yl)-phenyl ca banoygh
-cycl opr opanecar boxyki ¢ ﬂdB

ne was

prepared (ISR, 2RS)
2-cyano- 2- [ 2-f | uor of 4-X 2- 0xo- ZFFQ%rIdIn- - -
phenyl car banoyl ] - opr opanec Ar oxylic aC|d met hyl
ester. Ye||OMISO|id MS: 354 (MH) . Step 4: In

nal o to exa te fr

n_anak éo Shpmples eirSI;‘,dIQé e% 257?’ s Q%Q cis 2-butene-1,4-diol was
prepared (IS 2R ,3S)-3-(4- methoxy benzyloxymethyl) 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 yellow oil. MS: 575 (M-H)".
Example 151

(1SR,2RS,3SR)-3-(4-methoxy-benzyloxymethyl)-cyclopropane-1,2-dicarboxylic
acid  1-[(5-chloro-pyridin-2-yl)-amide]  2-{[2-fluoro-4-(6-oxo-cyclohexa-2,4-
dienyl)-phenyl]-amide} '

o

d@“‘ '(U

racemic

Step 1:

In 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-benzyloxy)-but-2-enyl ester. Yellow

oil.
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2-cyano- 2-[ 2-fl uor o-4-(2-oxo-2H pyridin-1-yl)-phenyl ca
rbanoyl ] - cycl opropanecar boxylic acid nmethyl ester was

wpeepassask (I SR, 2RS) -1 - cyanocycl opr opane- PCT/EP2005/011430

|, 2-di carboxylic acid

2. [ (5-chloro-pyridin-2-yl)- an1d3l

| -{[2-fl uoro-4-(2-oxo- ZFprrldl r-yl)- phenyl]

-am de}. Colorless foam WMs: 452(M+tH) +. Exanpl e 157

($ﬁp2R 3R) - 3- (4- met hoxy- benzyl oxymet hyl ) - cycl opr opane-
, 2-di carboxylic acid | -[(5-chl oro-py

tfn I[.lgﬂ%?yu lc))?r 0%1?5]157 stﬁP_l_zl fro(xj'rln a[zo c)etlc aﬁld czf 4-(4-methoxy-
banzrlexy)Shwp-enyl £s$p|and] @nhqﬁlumnet@a@et<tgasas4pmm1e91 (@RS, 5SR,

t GI@S)S 62(4%&%8?57 berﬁy@x?ﬂneﬂﬂl)lﬁgxzmam?élo B'\'ﬁ()j]‘l’@)?aﬂ 5 &aked vellow

of sodlun1hydr|de I spersion on

*P“fgg%f 3b%|}ped at 0 OC for 45 min., and treated
dropwi se with 25.1 g (160 mmvl ) of 4-
n&tpdxybenzyl chl ori de. The m xture was stirred during
5 hrs at RT and then poured into a saturated aqueous

talo t@gxaﬁﬁzgs ISE)%ttéépaés tlég:gte\ﬁ‘aiit g&é @%l % R k§26 CEE mel%ﬁoxy-

ebﬁalﬁﬂpéxm@h%a)ﬁ Webxsmlqlédto herancheomaes grepstigd ¢hSR,2RS,35R)-
S3-(4- Gty Hénkflo B ?@% phnel1,9 !Qii@ar@o)&hg aQ%l?/-‘)[(Sochloro—

tran oXy- b - but - -en- - 0l

@H(@vﬁdﬁ WET 07" ﬁmzﬂysf)oro 4Sft2e‘B‘°22 zwglérrmlﬂéhplaqnyld amide}.
@N&ﬂﬁc@wmﬂnk)5%70%+Esfhoxy benzyl oxy) -but-2-en-1-ol |in
100 M THF was treated with 90 ng (1.13 nmol) of

SRR tate and heated to reflux. To this mxture
ﬁgg% adg%% dropwise 1.9 m (24.8 mvol) of diketene and
ref|UX|§% was continued for 10 hrs. After cooling to

RESRRESSHRVSydspempethylt g clopegmsnatledicarboxylic  acid  1-[(5-
chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-

amide}

O

d@m '((l

racemic

In analogy to example 132, step 2, 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-oxo-2H-pyridin-1-yl)-phenyl]-amide} (example 151, step
3) was prepared (15R,2RS,3SR)—3-hydroxymethyl-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 yellow oil. MS: 455 (M-H)".

Example 153

(1S,2R,3S)-3-hydroxymethyl-cyclopropane-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}
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and the m xture poured into a saturated aqueous
solution of NaCl. Extraction with AcCEt, drying of the

w@owbissask or gani ¢ phases over Na2SO4, filtratiBCE/EP2005/011430

evaporation of the solvent chronmatography on silica
gel with heptane/ AcOEt 2: gave % 29 g (65% of trans
3-0xo0-butyric acid 4-(4-nethoi¢>%énzyloxy)-but-2-eny|
ester. Light yellowoil. Ms: 291 (MH .Step 3. A
solution of 4.29 g (14.7 mmol) of trans 3-oxo-butyric
acid 4-(4-nethoxybenzy|oxy) but'2 enyl ester in 150

m of acetonitrile g‘:ud\ﬂ WS‘ (19. 1nmol )
N, N-et hyl diispr opyI hen t@O mn. with
a sol ution of 458&E mm)cm)afu

4- acet am dobenzenesul £onyl azide in 25 ni of
acetonltrlle The m xture was stirred at RT duringZS

h{ﬂs treated Wlt(}'a44 m of a_| M aqueous Li
uRPEASY StP r rIAEP s BontsteRued f&@nao(m%RéﬁBSt(ﬁemethoxy-

n’béﬂzlyiloﬁyrﬂetlhlyl@d:ytlﬁp@)panéilnuc[@érsﬁxy@ﬂU&Q&JSI (hisoL pitriddmn2-y1)-

Ext 20

ST & P sk RaTEe TR S %%irm FTg) was

th@psmﬂv@lﬁtZPa?ﬁi khydrnmmqh;alpdyylopmp&nmlmdge:lbowyltd"l acid 1-[(5-
(B7 t]

e Sl - B2 el ol SHLBERRE T U phenl-

Y&Ridsy Ielghtbrsweptrszptaﬂm MEFSB{MoH)of 1 g (3.6 nmmml) of

di azo-acetic acid 4-(4-nethoxy-benzyl oxy)-but- 2-enyl

eEtahple 15560 m di chl oromet hane under reflux were added
wthin 8 hrs of 25 ng (0.03 mml) of Rh2 (SS-I\/EPY)4

( I odi um ¢ c

AR 2 AR et P b2 oG 81 Groprmpgholin-¢-
Rd) -Iphxm)dgarb@noﬁhoj?dh@roﬁ@daa®pxﬂuaq&uf dlyl esterof t he

sol vent and chromat ography on silica gel wth heptane/
AcCOEt gave 850 ngy (96% % ee) of (IR 5S, 6S)

6- (4- met hoxybenzyl oxynet m

Step 1:

In analogy to example 141, step 2. from (1SR,2RS) 2,4-dioxo-3-oxa-
bicyclo[3.1.0]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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3-oxa- bicycl o[ 3. 1. 0] hexan-2-one. Colorless oil. M
247 (MH) . Step 5: A solution of 850 ng (3.4 mvol ) of

WO 200408815 0- 3- f | uOr o- phenyl ) - | H pyri di n- 2- onePCT/EP2005/011430

(prepared according to CF. Bigge et ah, patent
appl i cati on WD 2003045912) in ?%3n1 of THF was cool ed
to -78 0OC, treated dropwi se w 4.8 M of a IM
['ithiumbis(trinmethylsilyl)am de-solution in THF and
Steprd:ed for 30 mn at 78 0OC. To this solution were
added 839 ng (4.8 nnDI) of (IR 5S, 695)

g- Eé% %,Jg 5y8 ﬂﬁﬂé Oﬁgvh y%) from uégo 2RS) 3-[2-fluoro-4:(3-oxo-
phstlnﬁYlh@ 9@/& %»érﬁl@mé@zmbmyvls %@}fwanf hﬂar@ﬁwhc acid
tall l@sttnorana N ghid- Smorep}ﬂdlﬂa @fis tp'ﬂﬁ)a%d(t(m]?@%lﬂ)t Q- (% c%%ro-

g/ulg Sttt Dol e e S ep ol U PR ab B

ajydopmfaﬁfcatboanhaﬁact il sqnd:rvemmtcg&omi M2 5g5 (MEY) . of
(IS 2S, 395)
% xaget hyl - 3- (4- met hoxy- benzyl oxymet hyl ) -
cyc pr opanecar boxylic acid
[ 2-f1 uor 0- 4- (2- 0x0- 2H pyri di n- I-yI% phenyl] -amd

Y&PRBARSEN sol i d.2-Is&-avheyymethprp2oxoR BV’Utillno]rrYsz -fluoro-

%@\Q 1b@mé1] BI0L- dhlé¥o- i eRylcdfbamby))- cyclopropanecarboxyhc acid
%droxynethyl 3-(4- nethoxybenzyloxyne hyl ) - _

& 68Fbpanecar boxylic acid
[2-fluoro-4-(2-oxo0-2Hpyridin-lyl) -phenyl] -amide in
5 m of acetone was cooled to O nd treated dropw se
with 1 mM o Jones reagent. After &{ipring during 2 hrs
at RT the m xture was treate mﬁtﬁzgo ng OF NaHSO and

the solution separated fromihe green pfeci itate.
Dryi ng of the solution over -, fﬂft n, and
evaporation of the sol 1 e ngo( 90 S 2R,
3 R) I racemic

2-[2-f1 uoro- 4- (2- ox@ 2MPyri di n-1 -yl ) - phenyl car banoyl ]
- 3- HO

A soluf_ion 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 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,2SR,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

(1SR, 2RS)-1-Cyano-cyclopropane-1,2-dicarboxylic acid 2-[(5-chloro-pyridin-2-
yl)-amide] 1-{[2-fluoro-4-(2-0xo-2H-pyridin-1-yl)-phenyl}-amide}
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(4- met hoxy- phenoxynet hyl ) - cycl opr opanecar boxyl i ¢ aci d.
Greenish solid. Ms: 451 (MH) . Step 7: A solution of

w482 19 mmol ) of (1S, 2R, 3R PCT/EP2005/011430

2-[2-fluoro-4-(2-o0x0-2H pyridinl -

yl ) - phenyl car banoyl ] - 3- (4- net h(fi%/ phenoxynet hyl ) -cycl o
propanecar boxylic acid in 3 nf "DMF was treated with
100 nmg of K2CO and 0.5 ml nl of iodonethane. The
mxture was stirred for 3rhrss poured into a

di | uted aqueous sol ut| on N on with
AcCOEt, drying of thefco rgarh hages over

apr %t at ion ot he sol vent
S ZR 3[_(6cemlc

Na2Sq 4 , filtratio
gave 90 ng (97% of

2-[2-fluoro-4-(2-o0x0-2H pyridin-1-yl)-phenyl carbanoyl |

- 3- (4- met hoxyphenoxynet hyl ) -

cSfelt bpr opanecar boxyl i caci d nethyl ester. Yellow oil.

MS: 467 (MrH) +. Step 8: In analogy to exanple 100,
sxheparﬁlo ra ?ex ro- B7chlsepopyr iftime (3SR, (1) 2RoxdBoxa-
Zt] Og[g(iﬁélf % Er openyl am no) - 2- f | uor o- phenyl car banoy

§benzyl oxymet hyl ) cycl opropanecar boxyl i ¢
acid nmethyl ester was prepared (1S, 2R
3RybBritfidle (mbtaumedyfrbmryytmxcetivadig lauylcsyerlb(ypilppbaimbnl of ratiedures
QE I)I(E\V/ l 1)CSuﬂﬁérdZ lsdo(® oxaFB 8519 381>/ 0] 'hgﬂczﬂﬂ % érib%?] W]Toeke et al.

uor o- 4- (2- ox

aTﬁtH’édeGow&’%l ‘é%?ﬁé%ﬁi‘lwd%’?'ﬁ“(gwm 64- J. EQ@nﬂhé 4892, 57,

(p 5‘581%53&3)3'?;%})(1 3-1met- R0 T8y to-pHE PP IRFRARtA-2 2o CBfrBPared
acl -

ChF G, et S 5 BhecPesent ayPlirinn WiR POBOHPUR oeprapgared

| (LSRazRS) e} cydnp{24hydroxymethyl-cyclopropanecarboxylic acid [2-fluoro-4-(2-

oxo-2H-pyridin-1-yl)-phenyl]-amide. Yellow solid. MS: 328 (M+H)".

Step 2:

In analogy to example 157, step 6, from (1SR, 2RS) 1-cyano-2-hydroxymethyl-

cyclopropanecarboxylic acid [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide

and Jones reagent was prepared (1SR, 2RS) 2-cyano-2-[2-fluoro-4-(2-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl}- cyclopropanecarboxyhc acid. Yellow 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 (ISR, 2RS) 2-cyano-2-[2-fluoro-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-oxo-2H-pyridin-1-yl)-phenylcarbamoyl] -

cyclopropanecarboxylic acid methyl ester was prepared (1SR, 2RS)-1-cyano-
cyclopropane-1,2-dicarboxylic  acid 2—[(5-chloro-pyridin-2-yl)-amidel] 1-{[2-
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chl or o- phenyl ) -am de] I n anal ogy to exanple 143, from
(1 SR, 2RS, 3RS) - 3- net hoxynet hyl - cycl opr opane-

wd 2@e/disasx boxylic acid | -[(4-chloro-phenyl) - anP@efP2005/011430

2-{[2-fl uoro-4-(4-hydroxy-2-

0x0-2H-pyridi n-1-yl)-phenyl] - %%de} (exanpl e 161)

2- br onpacet am de was prepared” )

(1 SR, 2RS, 3RS) - 3- net hoxymnet hyl - cycl opr opane-1, 2-di car bo

xﬂnldro -4a(-dx2H-pyridin-1-yl)- phenyl]-amide}. Colorless  foam. MS:

{4[5@ -[_far banmoyl met hoxy- 2- oxo- 2H pyridin-1-yl)-2-fluor
eny -am de} 2-[(4-.chloro-phenyl)-am de]. Light

yeI | ow solid. Ms: 543 (M+H) +. Exanple 159

(EW@R@%RS) 3- hydr oxynet hyl - cycl opr opane- 1, 2-di car bo

xylic acid I -{[4-(4-

b(qszzyd IRYY3-Y4- ﬁié%cﬂdyklﬂfyiﬁ lﬂkﬁrlléthy’lb%y@ ﬁél'l atmeyﬂbhxyhc acid
e o byt At b ™) - AaHRlore! T S Bh-pyridin-1-y1)-

(pIsRyRR3idER) - 2- [ 4- (4- benzyl oxy- 2- 0x0- 2Hpy
tidin-1-yl)-2-fluoro-phenyl carbanoyl ] - 3-(4-chl oro-phen
yl car bamoyl ) - cycl opr opapecar boxylic acid ethyl ester
(exanmpl e 144) was prepared

(1 SR, 2RS, 3RS) - 3- hydr oxyrret cycl opropane-|, 2-di car bo
xylic acid | -{ [4-(4-

benzyl oxy 2- oxo 2H pyridin-| -on -2-f1 uoro- phenyl ]

-am de} 2-[(4-chloro-phenyl) de] Yel  ow sol i d.

M5: 562 (M+H) +Exanp|e10

(I SR, 2RS SSR) 3- net hexy ycI , 2-di car bo
xylic acid | -{[4-(4- oxono |d|n-

| -yl)-2-fluoro-phenyl ] V- ani de} %T,,ra,[(4 chl or & phenyl ) -
amde] Step 1: In an&ogy to exanple 133, step 1, from

(I SR 2RS, 3SR) - 3-hydr oxymet hyl cycl opr opane-

|stép @i carboxylic acid |-

[ 4-(4-benzyl oxy- 2- oxo- 2H— pyridin-1-yl)-2-

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 hydride 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,, filtration, 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-benzyloxy)-but-2-en-1-ol in 100 ml v
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,SOy, filtration, evaporation
of the solvent chromatography on silica gel with heptane/AcOEt 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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fl uoro-phenyl] -am de} 2-[(4-chloro-phenyl)-amn de]
(exanpl e 159) was prepared

wa bBR)BRY, 3SR) - net hanesul foni ¢ aci d PCT/EP2005/011430

2-[4- (4-benzyl oxy- 2- oxo-2H pyridin-1-yl)-2-
f I uor o- phenyl car banoyl ] - 3- ( 5- g?(gqo_r 0- pyri di n-2-yl car bam
oyl )-cycl opropyl net hyl ester. low oil. Ms: 642
(I\/Hr +. Step 2: In analogy to exanple 133, step 2,
(I SR, 2RS, 3SR) - et hanesul fonic acid 2-[ 4-
(4 benzyl oxy- 2- oxo- 2H pyridi n-1-yl)-2-fl uoro-phenyl car

b@%bﬂtﬂon%i( 2:20hg qll@l?yﬁllnﬂilﬁ'of trans 3-0Xo- butyrlc acid 4- (4 -methoxy-

ﬁﬁ‘?ﬁ’g ult- '%Pé’f %gtlﬁgllr o]\%ésmngpgﬁgﬁtg%ttr ile V%Qsdtrsegtgd with 3.27 ml
((IIQMRS) BBR)etBy_‘l riiispropylaridedndcthien opthapamexih, Rith a solution of

%‘}? l??%(}i/ lkr)rémo 'fql ac§tam1dol§q_zenesul dpnﬁ/l f‘Zldf’ )m 35 IPI of acetoHltrlle
n"Vde] migpiedehs Qtu[rQ at RTodweripgh éﬁyllll')s i de’f]ted Bl‘ldl/vﬂi‘l sall <I>fda IM

ue&?s&xé)%é@lutfon ES?&F[B &ad Bdntinued for 10 hrs and the mlxture oured
R 2RS, 3SR) - 3- net hoxynet hyl - cycl opr.opane- | , %

2-
X’Wq q:saétérlagfdpq[.xfws Nagil é?lgl;laﬁeﬁymcugmw}g] EtZO/AcOEt 2 1 drymg of
2h¢ E@mbinea begaﬁxc(lﬂrrakasd)wma;e@,mnztlrbxpwa;djrindn ¥ the solvent and

CihE ke R ons e Srb R B RgrERe PR P e 28778 (70%) of diazo-

| ac2ti daaddatriondy (4-medwixg-benzyloxy)-but-2-enyl ester. Yellow oil.
| -{[4- (4-benzyl oxy- 2- oxo-2H pyridin-1-yl)-2-
fﬂté}% 0-phenyl] -am de} 2-[(4-chloro-phenyl)-am de]
anpl e 160, step 2) in 10 ml of nethanol was treated
Pd/ C (10%. .and hydr ogen ted
a?%géﬁt—-sw eP heéss lsan(éw‘gé.af %0@93/% i 45 ﬁm%ﬁ?)e{nb%}sloxw but-
aiArestel 50| didlaométiahe gave rzﬂuﬂglefe&ﬂi’@edﬁﬁlthm 8 hrs of 25

e AT ST Bl BRI dod G,
213 35-65-00r dissplved -ih P axlyefAlichioroRtetiarmel dRefluxirdg) for another 20
Hﬂ?,nyelv]ipdrmrgeéf 0! ke S 28! Hﬁ‘orr%grélﬁﬂl (3 Hilica gel with
heptane/AcOEt gave 850 mg (96%, >92% ee) of (1R, 5S, 6S) 6-(4-methoxy-
benzyloxymethyl)-3-oxa-bicyclo[3.1.0]hexan-2-one. Colorless oil. MS: 247 (M-
H)".

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 et al., patent application WO 2003045912) in
80 ml of THF was cooled to -78 °C, treated dropwise with 4.8 ml of a 1M lithium
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 (IR, 5S, 6S) 6-(4-methoxy-
benzyloxymethyl)-3-oxa-bicyclo[3.1.0]hexan-2-one dissolved in 5 ml of THE:
Stirring was continued at -78 °C for 1 hr and then for 3 hrs at RT. Pouring of the -
mixture into a 2M aqueous solution of HCI, extraction with AcOEt, drying of the
combined organic phases over Na;SOy, filtration and evaporation of the solvent
gave 1.2 g (77%) of (1S, 2§, 3S) 2-hydroxymethyl-3-(4-methoxy-benzyloxymethyl)-
cyclopropanecarboxylic acid [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide.
Yellow semisolid. 453 (M+H)".
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Exanpl e 162 [1-(4-{[ (1SR, 2RS, 3SR) - 2-
(4- chl or o- phenyl car banoyl )

wo oreidiexymnet hyl cycl opr opanecar bonyl | PCT/EP2005/011430

-am no} - 3-f | uor o- phenyl ) - 2- oxo- 1, 2-di hydro-pyri di n- 4-
yloxy] -acetic acid tert-butyl g;ter In anal ogy to
exanpl e 143, from )

(1 SR, 2RS, 3SR) - 3- net hoxymnet hyl - cycl opr opane-

1St&p éti car boxylic acid |-[(4-chloro-phenyl)-am de]
2-{[2-fl uoro-4-(4-hydroxy-2- oxo-2H py

t I

Ag(%lﬂb!)n F%o@ﬁlggg étb él?rgloag}f( f’eé@gir’é iﬁé ﬁﬁﬂghyl 3-(4-methoxy-

{t[emsewmgéswclopzopqrmcmb@xsdmpare@y[|2 arfolA-pxo-3H-pyridin-1-
P esu\é,me;rmde 1515%1%&@&68@%{ 8y th- mrfap&rea’ied h&gwse%h 1

en f) 0XO0- | ydr o-pyridin-4- ﬁ(toﬁ( -aceti ¢ acid

vk oL griesyragsst f\ftercisllrsflg dudng gihryjat Risthegmextpsgaps treated with

504 @N@H$@3 and the solution separated from the green preC1p1tate Drymg of .

S I
t{hﬁ%ﬁu&ﬂ%{\h Yk, %\E‘%& (?%téﬁtéoéla Igsg ofrioorgp & %f R sg‘ver}{ gave o’ mg
a(ﬁﬁ%d}(lsr fZRuled bﬁbﬂybx)ofﬂbmenwpmdhyeﬁr P phengdiarbamoyl]-3-
403‘1&}@5? ﬁ&ﬂdé%%ﬁ’él-%&) l%??é;%% carBoxgHaMPIe EReni (. Ms:

or ophenyl car banoy
ymet hyl - cycl opr opanecar bonyl ]-am no}-3-fl uorop
henyl) - 2 oxo- 1, 2-di hydr o- pyri di n-4-yl oxy] -acetic acid
tSep 7:but yl ester (exanmpl e 162) was prepared -
[I-(4 {[ (I SR, 2RS, BSR) 2-(4-chl oro- phenylcarbanoyl)-S-

o et a I

e(gno &% ﬁgp EPmco)lg o??l%??ﬁgﬂﬁj 0 Bg)/rro (2 -0X0~ 2|H ;;&rldm-
la&:létphcmdcarblamsyl 4sokthdxy- p@nmme(hyt)kgycbpr@aanw@oxyhc
184 (ﬁ %le of DMF was treated w1th 100 mg of K;COs3 and 0,5 ml ml of
>2RS, 3SR) - 3- net hoxynet h %/ ¥ ropgane-l 2- di car boxyl i
Clog%rpgthpm[ ("ljfhe mlxture was stirred for 3 hrs and poured into a diluted aqueous
solution of NaOH. Extraction with AcOEt, drying of the combined organic phases
over Na,SQOy , filtration and evaprotation of the solvent gave 90 mg (97%) of (1S,
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-chloropyridine and (1S, 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-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl] -
amide}. Colorless foam. MS: 577 (M+H)".

Example 158

(1SR,2RS,3RS)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic acid 1-{[4-(4-
carbamoylmethoxy-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 2-[(4-
chloro-phenyl)-amide]
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15

chl or o- phenyl ) - am de]
2-{[ 4- (4-di net hyl car banoyl net hoxy- 2- oxo- 2H pyri di n- 1yl

wQ 2008404d18mr o- phenyl ] - am de} I n anal ogy to exanpdBER2005/011430

from
[I-(4-{[(ISR,2RS,38R)-2-(4-ChI?gpphenylcarbanDyI)

3- net hoxynet hyl - cycl opr opaneca onyI] am no}- 3-fl uorop
henyl ) - 2-oxo-1, 2-di hydro-pyri di n-4-yl oxy] -acetic
acid (exanple 163) was prepared | _
(1 SR, 2RS, 3SR) - 3- net hoxynet hyl - cyc? propane |, 2-di carbo
xylic acid 1-[(4-chloro- phenyl) am

2-{[ 4-(4- dlnethylcarbaqyyl

i di n-
| -yl)-2-fluoro-phenyl]- |te gglfﬁffi§ 571
(MrH) +. Exanpl e 165 E ;
(I RS, 2RS) - 2- (4-chl or nyIcarbanB?T9-I-[2 fluoro-4-(
2- 0X0 ZFprrldln [ -vil)
phenylcarbanoyljNﬁgglopropanecarboxylic acid Step 1:
In anal ogy to exanple 141, step 2, from (1RS, 2RS)
2, 4- di oxo- 3- oxabi cycl o[ 3.1.0] hexane-| -carboxylic acid

Thioklc 728 st SR BR g P SR RR R 3" %lﬁe*w%gmethgl giglopropane-
dcbdrcdrhopgyhco a@ﬁ 1J$(ﬁgléom-Ph¢nY1)panehﬂ 2pl2Hleaot 4 (-tRiroxy-2-
%Qggﬂ%%gl]l Wzﬁ ﬁ{eﬁgﬁipﬁgdé 1%@){321‘%?0 %‘65)2 flby&ﬁgac%ta(n?ide was

0X0- 2H- henyl carb

Prapaed éi/%%%% PRS) a%mtlwwmeﬁyh%?lopwgmﬁ Y;&r«gaazrgofyTlg'ac1d 1-
qr4-$4 hbhing 1nl\@mx§ozlo£dv&l=l)pylnd1§t1eﬁ)2 flldroPhehAPUndide} 2-[(4-

fﬁ?‘)é TH%SBﬁZ aﬂ’l‘%ejp{ﬁggt )fflr-‘%;/nrsi%éijsl\&lR %? Mﬁﬁ%nyl car banoyl |-

-cycl opropane- 1, 1-dicarboxylic acid allyl ester, was

dh@pameuﬁ(lRS,ZQQ
3-[2-fluoro-4- (2 0x0-2H pyridi n-1-yl)-phenyl] -2, 4-di ox

b, | Il .
gg?% rzﬂé @R@ @ﬁtmn?aapx%ﬁhn@@ W@YbogyIRCT Geid! | {[4-(4
benzyl oxy—2 oxo- pyn n-1- y -2-fluoro- phenyl] amide} 2-[(4-chloro-phenyl)-

amide]

P¥ea f“@
v

In analogy example 140, from  (1SR,2RS,3SR)-2-[4-(4-benzyloxy-2-oxo-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-yl)-2-fluoro-phenyl]-amide} 2-[(4-chloro-phenyl)-
amide]. Yellow solid. MS: 562 (M+H)".
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383 (M+rH) +. Step 3: A solution of 1.13 g (2.96 mmuol)
of (1RS, 2RS) 3-[2-fluoro-4-(2-ox0-2Hpyridin-lyl)-

w@benyigis2, 4- di oxo- 3-aza- bi cycl o[ 3. 1. 0] hexane-PCTEPI005(Y11430

lic acid allyl ester in 30 m of dichloromethane/ THF
1:1 was treated with 257 ul (2.96 mml) of norpholine
and 103 ng (0.09 mmol) of -139 -

pal | adi unt et raki s(tri phenyl phosphine) and stirred 1.5
hExangdle 0 The mixture was poured into a ca. 2M
aqueous sol ution of sodi um bi carbonate and extract ed

T hase was

S RgRS Ry 2 SRR BARGRER P URAAIY O e
Dveylrznlgxxﬂ QXheZP&@WbdmebLybf@ﬁm@ preasbdsinidelr 26 Stharo- phenyl)

Hatl on and evaporation of the sol ventgave 823 ng
(81% of (1RS. 2RS)
3-[2-fluoro-4-(2-o0x0-2H pyridin-I-yl)-phenyl]-
2, 4- di oxo- 3-aza- bi cycl o[ 3. 1. 0] hexane-1 - carboxylic
acid. Wite crystalline. Ms: 343 (MH) +. Step 4: A
solution of 223 ng (1.75 mmof) of chloroaniline in

10 M of THF was cool edsto Gﬂand~ e@\dropw se
with 1.75 m of alMit
bls(trlrrethyIsHyI)amC/@ﬁl ut’i on |n THF and”’sti%red
for 30 mn. To this g i on 200 ngefr@. 58 mol ) of

(1RS. 2RS)
3-[2-fl uoro-4-(-2H—pyri di n-1-yl)-phenyl]-2, 4-di ox
0- 3-azabi cycl of . 0] hexane-1| -carboxylic acid were
added portionwi se and the m xture was all owed to reach
F%%F\Mlthl n a few hours. The m xture was then poured

ca 2M aqueous sol ution of sodium bi carbonate

and extracted with ether. The aqueous phase was
alni cinfiliogyl toi tekarapleeddd b€p 1.0 feompHIGR,2R5,35R) elrblydroxymethyl-
C af I -
&fo@?%%ﬁg"i‘@%g%%m aclri‘{;tll @%’Qg %gg e}% b?oﬂ?ﬁﬁ?ﬁdlﬂﬁ $)-2
fluoro-phenyl]-amide} 2-[(4-chloro-phenyl)-amide] example 159) was prepared
(1SR,2RS,3SR)-methanesulfonic acid 2-[4-(4-benzyloxy-2-oxo-2H-pyridin-1-yl)-2-
fluoro-phenylcarbamoyl]-3-(5-chloro-pyridin-2-ylcarbamoyl)-cyclopropylmethyl

ester. Yellow oil. MS: 642 (M+H)".
Step 2:

In analogy to example 133, step 2, from (1SR,2RS,3SR)-methanesulfonic acid 2-{4-
(4-benzyloxy-2-oxo-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-fluoro-phenyl]-
amide} 2-[(4-chloro-phenyl)-amide]. Brown solid. MS: 577 (M+H)™.

Example 161

(1SR,2RS,3SR)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic ~ acid ~ 1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-1-yl)-
phenyl]-amide}
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of the solvent gave a 58 ng (77% of
(I RS, 2RS) - 2- (4- chl or o- phenyl car banoyl ) - I -

WO 2006l04816D- 4- ( 2- 0x0- 2H pyri di n-1 -yl ) - phenyl car bexr/np30b3/011430

cycl opropanecar boxylic acid. Light yellow crystalline.
M5: 468 (MH . Exanple 166

(I RS, 2RS) - cycl opr opane-1,1, 2- f H%ar boxylic acid

2-[ (4-chl oro- phenyl) - am de] 1- di net hyl am de

| -{[2-f 1 uoro-4-(2-o0xo-2H pyridifg-1-yl)-phenyl] -anide}
In anal ogy to exanple 72, from

(I RS, 2RS) - 2- (4- chl or o- phenyl carb yI)-I-[2-

fl uoro-4-(2-oxo- 2H-pyr|d|

HZ; banoyl ] - cycl
opr opanecar boxylic aci ind ( npl 16%{jw i nmet hyl
am ne hydrochl ori de»@ ePpar el g = ol
cycl opropane-1, 1, 2- rboxyl i ¢*4 d

2-[(4-chl oro- phenyP) am de] 1- dinethyl am de

| -{[2-fluoro-4-(2-0xo0-2H pyridin-I-yl)-phenyl]-am de}.

LA gédlutiorowef 0100, ovs: (MO7 fkel) of EXSRPRS,33B)-3-methoxymethyl-

(&8%&1??#%12 ?9&%69}113%81@6 14 ?@%@@Yo%%Sk?’EPPgﬁllgn 1-y1)-2-

OoXyl 1 C acl

|ﬂt{0[r<zpfn|ew6]rem4 o 2-l6%shlrp phend)-Amide) (5xa q,stam%lmlo ml

|dF_aReH@gY vl 8¥asP| Wit 43 hdMf Pd/C (10%) and hydrogenated at
4- chl orgpphen

(aEguEIeA pheseiis arine ID A 5 o AP a6 A hepselyprd gave
ofor oygafseear bHO X8R, ZR[EIRY-3- ﬁ)e&rqﬁymeﬂtﬁ'ﬁ):ympiopyﬁdﬁ bl ididanteoxylic

cycF (gg 8{181% H“%?BZEE‘%)CI% ‘8@/ Fl[lgllo I(E %YHPO%QQ&YO %H -pyridin-1-

ropane:
21} plaenyt rm@ebr{éﬂyrlyssamdiema 48{1[(24 H)

fl uoro-4-(2-oxo-2H pyridin-I-yl)-phenyl]-amde}. Light
VB fgystal | ine. Ms: 521 (MH . Exanple 168

(I RS, 2RS) - cycl opr opane ,1,2-tricarboxylic acid

2[1 (§1A{ ﬁgh%ﬁ{% ﬁﬁ?@yé ch?oro pel]enylcarbamoyl) 3-methoxymethyl-

cyclopropanecarbonyl]-amino}-3-fluoro-phenyt)-2-o0xo-1,2-dihydro-pyridin-4-

yloxy]-acetic acid tert-butyl ester

O

% ﬁj @r Y mr Ol

IC

O

In analogy to example 143, from (1SR,2RS,3SR)-3-methoxymethyl-cyclopropane-
1,2-dicarboxy1ic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(4-hydroxy-2-
ox0-2H-pyridin-1-yl)-phenyl]-amide} (example 162) and tert-butylbromoacetate
was prepared [1-(4-{[(1SR,2RS,3SR)-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+H)™.
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(et hyl - et hyl - am de)
| -{[2-fluoro-4-(2-o0xo0-2H pyridin-|-yl)-phenyl] -am de}

wo moangisgy to exanple 72, from PCT/EP2005/011430

(I RS, 2RS) - 2- (4-chl or o- phenyl car banmoyl ) -1 -[ 2-
fIuoro-4-(2-oxo-2kbpyridin-I-ykéiphenylcarbanDyI]-cycI
opr opanecar boxylic acid (exanplée 165) and

et hyl net hyl am ne hydrochl ori de was prepared (1RS, 2RS) -
cpainggde D§Fane- 1,1, 2-tricarboxylic acid

2-[(4-chl oro-phenyl )-am de] I|-(ethyl nmethyl- am de)

| 4 4261 1 - - QX - el /b babiond)) 3- .
Ly SRR & GG R Faitarmoftl > BE s

_ cggl@ﬁﬂr[@ni@gbony ]-amino}-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridin-4-
(N18ky] A&t c ey | opr opane- 1,1, 2-tricarboxylic acid

1-am de 2-[(4-chloro-phenyl)- am de] 1-{[2-fluoro-4-
(2- oxo-2H-pyridin- 1-yl)-phenyl] amde} In analogy to

exanple 72, from 0

(I RS, 2RS) - 2- (4-chl or o- phenyIFcar bar%l )-1-[2-
fluoro-4-(2-o0xo-2H pyridin-| -yIN) - pienyl car banoyl ] - cycl
opr opanecar boxylic acid (e eﬂ‘165)"”/an Aoni um
chl ori de was prepared SR ) - oycl opr opane
1,1, 2-tricarboxylic a@id)1-ani de ceme

2-[ (4-chl oro- phenyl p“antde] |-{[2-fl uoro-4-(2-

Cl

"0x0-2H pyridin-loyl) -phenyl] -amide}. Wite

crystalline. Ms: 467 (MH . Exanple 170

(I RS, 2RS) - | - (mor ph®dl i ne- 4- car bonyl ) - cycl opr opane-1, 2-d

i carboxylic acid 2-[(4- chloro-phenyl)-am de]

| In{ [ 2ndlbgior @e 4- {x2mpk0- 265,py frioeh Nn-[IL-(¢4{] (ISRMRB| ISR [dedhloro-

I X f .

(Mo ) SRR Eméhut e rapanssirpopyfminol -3 uoro-

f pheoyl-240x2 1 @ xbh o pyriditi-f-yloxyi -peqsisernjd denttbatbydsier dyxample
p a ic _ a K ovl)-3-

SRR LR L b 20 Ao Bl o

RIS thEyopF sarer oyl d%regﬁoﬁré’x@wre-%rlal)-2-oxo-1>2-

2dih{drocyiridin-4 pieyYlaretrnicde Brbwh s&lid. MS: 544 (M+H)".

fluoro-4-(2-oxo-2H pyridin-1-yl)-phenyl] -am de}.

L}E)gj;ﬁplg%4 ow crystalline. M5

(1SR,2RS,3SR)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic  acid  1-[(4-
chloro-phenyl)-amide] 2-{[4-(4-dimethylcarbamoylmethoxy-2-0x0-2H-pyridin-1-
yl)-2-fluoro-phenyl]-amide} -

o]

| l
LY L
N ° ° - Cl
| racemic
/NWH

o

In analogy to example 149, from [1-(4-{[(1SR,2RS,3SR)-2-(4-Chloro-
phenylcarbamoyl)-3-methoxymethyl-cyclopropanecarbonyl]-amino}-3-fluoro-

phenyl)-2-0xo0-1,2-dihydro-pyridin-4-yloxy]-acetic acid (example 163) was
prepared (1SR,2RS,3SR)-3-methoxymethyl-cyclopropane-1,2-dicarboxylic acid 1-
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539 (MtH) +. Exanple 171
(I RS, 2RS) - 2- (4- chl or o- phenyl car banoyl ) -1 -[ 2-fl uor o- 4-(

WQ@2mx04452 pyri din-1-yl)- PCT/EP2005/011430

phenyl car banoyl ] - cycl opr opanecar boxyl i ¢ aci d net hyl
esterln anal ogy to exanple 157 tep 7, from

(I RS, 2RS) - 2- (4- chl or o- phenyl cat moyl ) -

| -[2-fl uoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl car banoyl ]
-[¢4rchlopo-ppemdamblsky| i ¢ 2¢f4d(4( éixzatipfleari6Byylanthoxy-2-oxo-2H-
RIRSIANE 8o BRERALGtlide] S Nid: 571 @i ompeny!

| -[2-fl uoro-4-(2-ox0-2H pyridin-1-yl)-phenyl car banoyl ]
-ExagpiloHopanecar boxyl i ¢ acid nethyl ester. Yellow

oil. M5 482 (MH) . Exanple 172

(1RS,2RBHR- (U-chirppheflylebh me Al 1012y fldore Yo { 209X PHOS rldird 1 O1)-
icar glox lic ﬁCI d1 2-(£P%4- hl or.o- genyl ) - am de]
hepgpbamos Ay opsensariRmligrid - vi ) - phenyl | - ani de}

In anal ogy to exanple 72, from,,

(I RS, 2RS) - 2- (4-chl or o- phepnyl saf banoyl ) -1 - [ 2-

fluoro-4-(2-oxo-2H pyri di h-1 - yl¥Y=phepyl car bamoyl ] - cycl
opr opanecar boxylic agid npfe 1‘6|TS) pi peri di ne
was prepared (IRS, 2 . I peridi me- | onyl) -

cyclopropane-l,2-dibquoxylic akleGic
2-[ (4-chl oro-phenyl )¥am de] |-{[2-fluoro-4-
(2-oxo0-2H-pyridin-1-yl)-phenyl]-am de}. Light yellow
@tép :M5: 535 (MH) . Exanple 173
(1 SR, 2RS) - | - hydr oxynet hyl - cycl opr opane- |, 2-di car boxyl i
id, 2-[(4-chl [)- i d ; .

0 [ Ror - SRty 5P ¢ Pt FO- S RGhy PY-dioo-3-oma-
-taerickhd 311 9 | axah o dcatboxdicaanyd ellyl 48ter fexempld RS, step 3) and 1-(4-
> - - - . - - . .
S T A e PR s Fectmat 1 Pl -
dP BN ARPlgtisrx WO @05 G489kt Wt Pegreesd (Bt )e217-fokmd-(2-
ﬁﬁgﬂﬂnﬂ?ﬁ?ghly@[ﬂ;ﬂ?nm&b%ﬁﬂﬁuc aoﬁr@%éalﬂi’pl)di&arboxyéic acid allyl

I 0X: -C opr - -di,car boxylic aci
ST AT PSR Ahedg (MTH) A PO

Step 2:

In analogy to example 147, step 3, from (1RS,2RS) 2-[2-fluoro-4-(2-oxo-2H-
pyridin-1-yl)-phenylcarbamoyl}-cyclopropane-1,1-dicarboxylic acid allyl ester, was
prepared (1RS,2RS) 3-[2-fluoro-4-(2-ox0-2H-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 (1RS,2RS) 3-[2-fluoro-4-(2-oxo0-2H-pyridin-1-
yl)-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 palladiumtetrakis(triphenylphosphine)v
and stirred 1.5 hrs at RT. The mixture was poured into a ca. 2M aqueous solution
of sodium bicarbonate and extracted with ether. The aqueous phase was acidified
with aqueous HCI to a pH of ca. 1 and extracted with AcOEt. Drying of the

combined organic phases over Na,SO,, filtration and evaporation of the solvent
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| -{[2-fl uoro-4-(2-oxo0-2H pyridin-I-yl)-phenyl]
-amde}. Wiite crystalline. Ms: 454 (MH . Exanple

WA 2064 2RS) - 1- (4- chl or o- phenyl car banoyl ) - 2PCT/EP2005/011430

[2-fluoro-4-(2-o0x0-2H pyridin- 1-yl)-

phenyl car banoyl ] - cycl opr opanecglrzlgoxyl ic acid nethyl

ester In anal ogy to exanple 16 step 3, from

(I RS, 2RS) - | ]2/4 chl or o- phenyl car banoyl )

284ve-328 ung B140) of GRS,2RY) éyﬁf/zrﬂumofé-g/a chprﬂblﬁy‘}’rd,(hnﬂayﬁ}phényl]

1 2,8¥b 815 %@@B@ @b BOXhk£arRCl-Ehrboxylic acid. Whi
(I RS, 2RS (4§;chqgor%] phenyll gaz;lr)%arrltgyeic)l 2- [thglclﬁ}(’)srt'%m}le'( MS:

BUOIHHD | yr| di nl -

yI ) - phenyl car banoyl ] - cycl opr opanecar boxylic acid that

| tepal ogy to exanple 157, step 7 was nethylated to

(I RS, 2RS) - | - (4- chl or o- phenyl car banoyl ) - 2 [ 2-

f [ hen arp

o st ol R0 BT e rchledarplify lﬁfﬁ# by oled o
077]8 Q\@d 4R ped dyopivise wishahpd ml o8 IM hthlum is(trimethylsilyl)amide-

(Lo‘ﬁﬁi&R% W&rﬁpgtgpe@ni%r |30 %m‘f{' C’%f ?ﬂ%é’dllﬁt‘foﬁ%(ﬂmg (0.58 mmol) of
| or o- syrl di n-

2(1{9[ 22Pf551uor o- A(¢4lugxera %‘ércﬁWo?Hrpmdy} “Y2yphksay] - hidinap-3-aza-
Shiegld[3. ll(]]haﬁﬁls-(lgc}érlicﬁ(yﬁé( aBiId| ﬁerklfdde&tlﬁﬂt@nwfsé Qd the mixture
3 QX4 bl Cl o£h %’%(ﬂg’l} h%LHa ‘ng pnexxt(lPu&rgsht fer goure Thto a ca
42Mzbeqamusoomnlou of wdmlumr’q&a)bonm phbdsitrac@dovith there (Theadqueous

v%g%‘g%%ﬂg%%’%e%th@ﬂ%%%‘ grggg)tto Bﬁtmg ARRk 680 with AcOEt.

3Thocambiped omgaps-phrses wsrpAEed mith-Na:$Oph Eilyatiorgandz espesption
cbOthe Jolkerft] éaeé(ﬁl@g‘ngg 67‘7@6)0619(leZPSY\[QL(@ec@&IoLﬂuenMgarbg’l%%yl) 1-

(el SR R b B oo o

acid. Light yellow crystalline. MS: 468 (M-H)".
Example 166

(1RS,2RS)-cyclopropane-1,1,2-tricarboxylic acid 2- [(4-chloro-pheny1)-amide] 1-
dimethylamide 1-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

\

dfj" T

racemic

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 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-oxo-2H-pyridin-1-yl)-phenyl]-amide}.  Light
brown oil. MS: 497 (M+H)".
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4-yl)-phenyl]-3-aza-bicycl o[ 3. 1. 0] hexane- 2, 4- di one and
2-am no-5- chl oropyridi ne was prepared

W@ bBRO2RS) - cycl opr opane- 1, 2-di carboxylic aci d PCT/EB2005/011430

chloro-pyridin-2-yl)- anlde] 2-{

[ 2-fl uoro-4-(3-oxo-norpholin-4-yl)-phenyl] - am de}.
Wiite solid. Ms: 433 (MtH) +. é%énple 176

(1 SR, 2SR, 3RS) - 2- (4- chl or o- phenyl car banoyl ) - 3-[ 4- ( 2- ox0
-Bmple 167 n- 1 -yl ) -

phenyl car banoyl ] - cycl opr opanecar boxyl i c acid et hyl

e6iRS! 2 RS- 133+ REMireO1 -8B l? ﬁ(ﬁ@épl%h@[& fio- Jxéaqm)cf(yhc acid 2-[(4-

| - (4-am no- phe pr.epare
atierogphegyDara: RJ %; Gg%wp 4ah2 ow’-lérayrsslpwlﬂébph@wllvmde}
2003045912) and (IRS, 5SR,

6RS) - 3- (4- chl or o- phenyl ) - 2, 4- df 0xo- 3-aza-bicyclo[3.1.0
] hexane- 6- carboxylic acid ethy—ester was prepared

(1 SR, 2SR, 3RS) - 2- ( 4- chlorophe C rbanDyI)

3-[4-(2-ox0-2H pyridin-I - Nph yl]-
cycl opr opanecar boxyl ifc a a et yI t ght br own

amor phous solid. Ms :5 0+, C

(1 SR, 2SR, 3RS) - 2- (4- ¢hLor o- phenyF@ﬁFbanDyl) 3-[4-(2-0xo0

-2Hpyridin-1-yl)- p enylcarbanDyI]

-cycl opropanecar boxylic acidln analogy to exanple 69,

f moandlOSRIP SRIBRE) 722 - f(dknc(thGrZﬁSbBe(Aydeabk;mmyllcarbSmoyl) 1-[2-

[ 1 l a a

ng%érr%ngz; ped ac,;;gﬁdﬂ ol Yly gL ,@h&%ﬁ%n?gmeaél)p GYELBRLRRA  cid

((eSRUEISR 15RE) agd(@mﬁ 1ne- a6 nPrerardsantRS)2RS) {l4lpyrobisiae-1-
Hl&yr[ )d& l'opropaéle 1,2- dlcarbo lic acid 2-{(4-chloro-phenyl)- amlde] 1-{[2-

en a 0 |c am

orbi L et PP RS 1A b YOS e gt b crystllne. M

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}

(

6@*‘ T,

racemic

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 ethylmethylamine hydrochloride was prepz{red (1RS,2RS)-
cyclopropane-1,1,2-tricarboxylic  acid  2-[(4-chloro-phenyl)-amide]  1-(ethyl-
methyl—arhide) 1-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}. | Light
yellow crystalline. MS: 509 (M-H)".
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(1 SR, 2RS) - | - et hyl - cycl opr opane-|, 2-di car boxylic acid
2-[(5-chloro-pyridin-2- yl)-am de]

WO 20opAa4gi510r 0- 4- (2- oxo- pyridi n-1-yl)-phenyl] -ecu/HEZ005/011430

Step 1. A mxture of

| -met hyl -1, 2- cycl opr opanedi car tl%yl ic acid (0.4 g; CAS
82235- 80- 1) in trifluoroacetic anhydride (5 m) was
stirred under an argon atnosphere for 2 hrs at r.t.
Theangpledd9 sol uti on was concentrated at 0 OC to | eave

the internedi ate anhydride as colorless oil. This
r@SRdy@)%aogtoiﬁa&\rqdz tr&aI xﬁ{lé 484 15&&1@@ [t(@ cﬁlo%lphenyl)
or

and 3 g01;9 %f ﬂfﬁ%agﬁméﬁ“fﬂl IgHtP Fn’ﬁj “fmidgier eby the

suspen3| on turned into a slight]y yellow solution,
then into a white slurry. Th% eaction m xture was
concentrated. The crude p foduct s purified by colum

chromat ogr aphy (si | gp/é/arﬁidl erﬂ/ @ -> CC

/ MeOH 9:1) to give

(I SR, 2RS) - 2- (5-chl offo- pyridin ZacynL,Ccar banmoyl )2 I - et hyl c
ycl opropane- carboxyhMc acid (182 ng) as white solid.
M5 253.1 ([MH ).Step 2: A suspension of

(ISR dBRS) t& e&%ﬁl@'ﬁl%&WM%QR%%ﬂ@ad}M‘é% Ozlfcaxfl;@ltn'a ha-[2-

| opro
wlioBo 46 3%’3 PoAa PgS‘%Yéfd‘ imc&wppw@w ¢ add
((RadlplepBy5) Adt nmohium i dhiprider was bfe@aﬁﬂ QA SAR2RS)-cyclopropane-

Lt I i onyl 0 drops d The
el s SR8 (40,9400 YRS 0o
pora- ZHeWrbi)'ﬂd@ﬂlmhewﬁrmbgWiaphy%@llirlecMigéb? (M-H)".
gradient: CH2A -> CH2A 2/ MeCH 9:1) to give

(j;,gl,?ﬂ@g{@() 2- (5-chi oro-pyridin-2-yl carbanoyl ) - | net hyl -
cycl opropanecar boxylic acid nethyl ester (163 ng) as

CalR%rJR%ﬁs (a orpggpues4sc(a)1l'blogyl) I\é}gclggr%pane 1,2- gﬂ carboxyhc aad 2 ((4-

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

d/@m T

racemic

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 morpholine was prepared (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}. Light yellow crystalline. MS:
539 (M+H)".

Example 171

(1RS,2RS)-2-(4-chloro-phenylcarbamoyl)-1-[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropanecarboxylic acid methyl ester
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A suspensi on of
| - (4-am no- 3-fluoro-phenyl)-1 H pyridin-2-one (447 ny;

WEAB6ABETN7- 52- 1, prepared according to C. F. RITBE20831/011430

al ., patent application WO 2003045912) in di oxane (8
m) was treated with trinethyl i\ghum nium (2Min
heptane; 1.09 m) at r.t. undet*&n argon at nosphere.
After stirring for 2 hrs at r.t.,

(1 SR, 2RS) - 2- (5-chl or o- pyri di n- -yI car banmoyl ) - | - net hyl -
cycl o- pr opanecar boxylic a i dOTTRt yl ester (147 ng)was
added. The reaction yas &c{ over 0 at 100 OC.
The slurry was cool e ‘n with H20
(0.8 m). After stlﬁi“hg or 15 mn I\Ia O was added.
After stirring for m n, t he ™t ur e was filtered,
and the filtrate was concentrat ed. The crude product

\3?158 ur| Jéed b ezfsr;}.l &E'EHZ'CF %ggb%@ggy 4v‘§’1| i C pégjlrbamoyl)-
- h?eﬂhtydth: y2ZlospR2bppyrédin 1l @) -phemylGobarhoy] aﬁﬂ@bropanecarboxyhc
%CHS ’all?lllﬁg 016}55 5:9'%%88%%% ﬁlgn \??y;);lpaﬁed (IFS 2Rn2 & (4-chloro-
(Pi@eylﬁgpalagyléﬂf are-4s-pxp- 2wsayr 13le plwnaﬂqarha)moyl

B'gif dpaddcdrboxylic acid methyl ester. Yellow oil. MS: 482 ?M -H)".
(I's,2R) -1 -nmet hyl -cycl opropane-|, 2-di carboxylic acid

25’%%’10” or o- pyrl din-2-yl)- am de] :
§ t4for o- 4- (2- oxo-pyridin-1-yl)-phenyl] -anide}
and (IR 2S)-1-nethyl cycl opropane- 1, 2-di carboxylic

a(dRSI,ZBSI (& pipletidine- lpwbdmyrl}éycjdp)remnedh?. -dicafp@eylic acid 2-[(4-

chilt ggﬁ‘h%lgﬁ %&S)e)] Hy{r[ﬁ %élgﬁl 43(!2)0():c opr léx]éﬁlél 1-yl)-phenyl]-amide}
1, 2-di carboxylic acid 2- [(5 cgjﬁo pyridin-2-

yI ) - am de] '
| -{[2-fluoro-4-(2-o0xo0-2H pyri dya-l-yl)-phenyl] -am de}
(exanple 178.3) was separa@t to its enantioners

using HPLC on a chiral stiatig@ ph@se Ch| ral cel QOD)
using 20% EtOH i n hept a sé]luent to
‘(ISZR)-I-rrethyIcy o- -012G|ca e !:IC acid

2-[ (5-chl oro- pyri diln-2-yl ) - ami dedemit - { [ 2-

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 piperidin¢ was prepared (lRS,ZRS)-l-(piperidine—1-carbony1)-
cyclopropane-1,2-dicarboxylic acid 2-[(4-chloro-phenyl)-amide] 1-{[2-fluoro-4-
(2-ox0-2H-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-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}

L Poae

CI
racemic
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fl uoro-4-(2-oxo-pyridin-l-yl) -phenyl] -am de} and
(IR 2S)-1-nmethyl cycl opropane- 1, 2-dicarboxylic acid

wQ@2qo6d4sabd or o- pyri di n-2-yl)-amde] |-{ [2- PCT/EP2005/011430

fluoro-4-(2-oxo-pyridin-l-yl) -phenyl] -am de}, both

as off-white solids. Exanple 13Q

(I SR, 2RS) - | - net hyl - cycl opr opan -?'>2-dicarboxy|ic acid
2-[(5-chloro-pyridin-2- yl)-ani de]

| In{ §rk] ¢¢¥- oxexamptep héf, i fromd - (Y Rp 2B Ay chlaanipbehyltarbamoyl)-1-[ 2-

%8%% 8)&(? ?@I‘r@) ﬁgﬂsﬂﬁf‘%méﬁb ggr @'C}Tgr?ganecarboxyhc acid

1mn’élb’hy$terc§%¢fablleo]ﬂéhé@érsbélxlyl? b@roﬁwdra Whj?repééqde("lsR 2RS)-1-

(l?}?ﬁ"f‘ggln%tﬁ clép aHé lmca[r%@ jed a¥itit R-[(4-chloro- phenyl -amide]
-s mrgo4 &ZKOX pyrl Ir;] C)ll )'1151 enyn](:)axgcc‘f\}S %ﬁgg 6c_rystalhne MS:

(453RAZEE»;I-nethyI cycl opropane-1, 2-di carboxylic acid

2 [(5 chl oro-pyridin-2- yl)-am de]

]$§7?xo-nnrpholin-4-y|)-pheny|]-arnide}as l'i ght
id. M5 427.4 ([MH ) . Exanple 181

(ISR 2RS)-I-nethyI cycl opropane-1, 2-di carboxylic acid
2(.1?2@ Mpr@enylgarbypyoyarﬁ [;]?e]'luoro -4-(2-oxo0-2H-pyridin-1-yl)-

pt{e[n%tcfame[@uélcyﬂ%p neyarreg;tyvmt hedImetRiiegek ] - am de} In
anal ogy to exanpl e step

(1 SR, 2RS) - 2- ( 5- chloro pyrldln 2- yI@arbanDyI)
1- net hyl - cycl opr opanecar bexylic onethyl ester

(exanple 178, step 2) was regct
| - (4-am no-3-fl uoro- he pyra‘z/IN ne (prepared

from 2-fl uoro-4-i odeanj =ﬂ byoreadtlo

| H pyrazi n- 2- one, (L)1, N N -racemic

di met hyl et hyl enedi am™ne and cesium carbonate in

di oxane at 120 0C) to give (1SR 2RS)-1 '

- Inedrald gy ¢y ekapple pah stepl3, Zroon CEHXH2BE) 1i-¢4-aldbb-phenylcarbamoyl)-

I r
| _-%j-?’ ?Fﬂug r(g O%X iﬁgzrl&n YQQ I%[@}iﬁ@%r%bamﬁélr]] cPf loprol%a rboxyhc
ofcid wWhl RS2t i-E#- cmer%ngery C@{lmmq] fluoto- 4 (2-oxo- oy pyrldm-
l-yl)-phenylcarbamoyl]-cyclopropanecarboxyhc acid that in analogy to example

157, step 7 was methylated to (1RS,2RS)-1-(4-chloro-phenylcarbamoyl)-2-[2-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid
methyl ester. Light yellow oil. MS: 482 (M-H)".

Example 175

(ISR,ZRS)-cyclopropane-1,2-dicafboxy1ic acid 1-[(5-chloro-pyridin-2-yl)-amide]
2-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-amide}

j¥eamast

o \) racemic

Step 1:

In analogy to example 114, step 5, from 3-oxa-bicyclo(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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Exanpl e 182 (I SR 2RS) -1 - net hyl - cycl opr opane-
1, 2-di carboxylic acid 2-[(5-chloro-pyridin-2-

wQ@ kgosassise] | -{[4-(2-oxo-pyridin-I-yl)-phenyl]PcERPIIO}/011430

In anal ogy to exanple 178, step 3,

(1 SR, 2RS) - 2- (5-chl or o- pyri di n- 2-4§I car banoyl ) -

1- et hyl - cycl opr opanecar boxyl icH8ci d net hyl ester
(exanmple 178, step 2) was reacted with

| 20080458 13D wh YR, IR ) B3- B fliroior4-23-ome-ri GABoliB-UARY HRerB) ] -3-aza-

t%?&(}é{@ag(@oxyaﬁg@zr-hm ! {gﬁ}f%%oqﬁlr WAL (M-ED)

Ic acl or 0- pyri
ylz amde] |-{[4-(2- oxo pyridin-1-yl)-phenyl] -am de}
asteBf2f -white solid. I\/B4211([I\/H—I] ) Exanpl e 183
(1SR 2RS) -1 -nethyl - cycl opropane- 1, 2-di carboxylic

am Chndtdgf Stoc ek arhpte pY 14, distdp 26. )H&ma niseelRS) 3- 2 Fluoro-4- 53 0X0-
H’{O&ﬁ}é h&;@ Yﬁdﬁgﬁéﬂrgraeza @P Pog% ég) %e)y ng thcgoXe and m2 -amino-5-
( EIBEY abRBY 2 WS -peépaned ¢ IHR; 2RE) rey2loptapanba myicirboxylic acid 1-[(5-
LB rlcgle;.g-ﬁ;)r&@@agec%gqgg; WBr 18 B AN pHERA S y1)-phenyl]-

exa
Sfa Hingnwwfsohd LM|504 H#H) - mor phol i n- 3- one ( CAS
438056 69-0) to give

(EfnpBP)6 | - et hyl - cycl opropane- 1, 2-di carboxylic acid
2 [(5 chl oro-pyridin- 2-yl)-am de]

ol i n-4- he
ST P Mo eI a5 Y ey atbari G 15D
(p&mykﬂﬂ)aﬁbyﬂﬂmmyipmganlewbomaadktﬁyldstear boxylic acid
2-[(5-chl or o- pyridin-2-yl)-am de]
-{[ 2-met hyl - 4- (2- oxo0- pyri di n-~k:yl)-phenyl]- am de} In
anal ogy to exanple 178, step 3,
(I SR, 2RS) - 2- (5- chl or o- pyri di n- Zofr bar noyl ) -

d O T NOC.

racemic

In analogy to example 68, step 4, from 1-(4-amino—phenyl)-lH—pyridin—Z-one
(prepared according to C.F. Bigge et al., patent application WO 2003045912) 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,2SR,3RS)-2-(4-chloro-
phenylcarbamoyl)-3-[4-(2-ox0-2H-pyridin-1-yl)-phenylcarbamoyl]-
cyclopropanecarboxylic acid ethyl ester. Light brown amorphous solid. MS: 480
(M+H)".

Example 177

(1SR,25R,3RS)-2-(4-chloro-phenylcarbamoyl)-3-[4-(2-0x0-2H-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropanecarboxylic acid
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1- met hyl - cycl opr opanecar boxylic acid nethyl ester
(exanple 178, step 2) was reacted with

WO 20040815 0- 3- et hyl - phenyl ) -1 H pyri di n- 2- one ROI/BP2085/011430

(1SR, 2RS) - 1- net hyl - cycl opr opane- |, 2-di carboxylic acid
2-[(5-chloro-pyridin-2-yl)- amq%

{[ 2- et hyl - 4- (2- oxo- pyrldln F=¥T) - phenyl]- am de} as
f-white solid. M5 435.1 ([M anpl e 185

SR, 2RS) - | - et hyl - cycl opr opane- -di carboxylic acid
[

{

| -
of
(I
| -[(5-chloro-pyridin-2- yl)-amd¢g]
2-{[2-fl uoro-4-(2-0xo0- pyLi di,(p-l\-‘_ ).- PReny - am de}
Step 1. In anal ogy ®o &7 \[{[78 ep - met hyl -

1, 2-cycl opr opanedi cdarbhoxyl¥c awid ( -80-1) was
converted into thg c respondl ng,ceq,r;;hydrl de arfld then
reacted wth %

| - (4-am no- 3- fI uor o- phenyl)-l H pyri di n- 2 one ( CAS

536747-52-1, d
dat Ogaﬁamxergp géa?r %@5355@%@%%) @é%hl%o p%enylcarbamoyl) 3-

((bSB- é&BsﬁlH%bearrf hWﬁﬁeﬁy(carkﬁﬁfbyﬂydytllﬁpfbﬂan&’dg}b%’E@ycﬂcﬂtarethyl
- e e 1,C Cl Ite

AR e (R

(RySii2RS))- phdrFlcgtbaoroyl]deycRpoxmnpsarbakiyhie | agid.) - Off-Whlte solid.

e n&@o‘iﬁ/f t}zﬂmyl ]-1-methyl-cycl opropanecar boxylic acid
was converfed to

(1 SR, 2RS;? 2-[2-fluoro-4-(2-oxo-pyridin-Il-yl)-phenyl car
ga5eBiplg 118 net hyl cycl opr opanecar boxyl i ¢ aci d net hyl
ester. Wi te anorphous solid. 345.4 ([M+ H+) . Step

QISRHRSnalrﬁ@hyl—@cRﬁpMWne 1] 8icatBoRPlia, acid 2-[(5-chloro-pyridin-2-
)Sax’mzﬁ ?)1 {?2 [’luoro B % oxo p zxdl%)si) yB rl'{egly amlxe})

HI|| H
N—< >‘N
00 N
oSals
N Cl
o)

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 colorless oil.. This residue was dissolved in THF (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 concentrated. The crude product was
purified by column chromatography (silica gel; gradient: CH,Cl, -> CH,Cl,/MeOH
9:1) to give (1SR,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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phenyl car banmoyl ] -1 - met hyl - cycl opr opanecar boxyli c acid
nmet hyl ester was reacted with

WQ2@n4855- chl oro- pyridine to give (1SR, 2RS) - IPCT/EP2005/011430

- met hyl - cycl opropane- 1,2- dicarboxylic acid

| -[(5-chloro-pyridin-2-yl)-am )
2-{[2-fluoro-4-(2-oxopyridin- I-yl)-phenyl] -am de} as
i ght yell ow anourphous solid. M5 441.3 ([M+ H +) .
Bieprdol e 186 (1RS, 2SR) - cycl opropane- 1, 2-di carboxylic
acid | -[(5-chloro-pyridin-2-yl)-am de]

5 i 2- c ] -
ét é [ s ﬁédAsﬁg gkﬂoff 2 rg@sg@z@ﬁ PY 5 icHioRo Jpy Wt PRRAWamoyR0] -Hfkhyl

3%&%‘!9?%%1336 @wilc@me%ﬁén&) ip. MpORE (3 TbWay Foeled 1o °Coand
Me)ate\dla@ltﬂ ﬂﬁ@lﬁ}@@hwlrfﬂh (15 drops). After stxrréng f02r 2 hrs at g °C additional
a or ri one
R S LA OOl o o he
al'udegabémm vayp phiified bl WBn20080468hphy (silhe geli gpdiesit:TH,Cl,
ISHCANGRIEY B S ARl 2SS 1
é@ﬁthaécqydepbgpaﬂcqafbwh@wd Weesing gstan ¢1e3 |n|\g)H@1 co qﬂizs arprphous

GYIEd. OlS%BDS ( Fm}q:f jed to give
(I RS, 28R)-2 2-fluoro-4-(2-

%xo H pyridin-1-yl)-phenyl car bamoyl ]

‘opr opanecar boxylic acid (144 ng) as off-white
SO|Id M5: 315.3 ([MH )Step 2: A stirred suspension
af S(lipl@ﬁs»iQISR)f- p{f-2nfidarSribroge-pRewpl bl BHpypidin @-ond (447) mg; CAS

b@%ﬁﬁ\ﬂelﬂ §c¥8}&?%3&§f‘eﬁaﬁfggé%{ 'af, g‘iieﬂt Q&flﬁ)ﬁgﬂgﬂ WO

was coo and t

tZHOWPI%hmomoaénf( i® vy oyps) treateck ‘WihxfrUFlét byl plyagnium (2M in

heprdeat @ 1) 4trQ. Ander QATar dtﬁio@lﬁherest AFtEd fBrivgsor 2 hrs at r.t,
&g@é gg)cgg 3 hrs at_ 0 é nthe\%a[ ?jtlon mxt .

2BRES e ehloger PR 2 sadb s ok im e Chp RPRthety Do lic
@oilduimathyl 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,SO4 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,Clo/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

(1S,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,2S)-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}

F F
H H H H
NWPAWN Ny N \A N._ Ny
o) o) U and . . \g (r)r |/
xS0
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chromat ography (silica gel; gradient: CH2O 2 ->
CH2d 2/ MeOH) to give (1RS. 2SR)-

wQ@2qoao48180r 0- 4- ( 2- 0X0- 2H pyri di n-1 -yl ) - phenyl cetbBEPOY3/§11430

-cycl opropanecar boxylic acid nethyl ester (84 ng) as

col orl ess anor phous solid. Ms: g 3.4 ([MtH +) . Step

3: A solution of 2-anino-5-chld pyridine (125 ng) in

di oxane (4 m) was treated with trimethyl alum nium
(ASRi2R ShdpMatigl-crlagopde- Be-dicarboxyhdercidn2dffomoro-pyridin-2-

re. teer  Shihrd Qf:h: hE_ at sarm

?fl'&%’ﬁgs ) é_ g_fﬁoa(z?l ()('_246_)35582_}23}3{1%;?:1 a@nﬁ)lgenty}] .amlde}. (example

y1 38 Drieasysepaantsd i) iis-capeliopers punedal He 914 dirgt ptationary phase

"Bi}hityh!lceﬁ@lﬁ)r udif® 20%) E4OH Gh Qephfe t(as ;eéd@gicta«?&ea(dg,@ﬂg- ljd_rh@thyl-

reacti on was_ heated over ni a , ..Lhen. coQ

{ G orrSPabe 1 Ao G ¢ Al o -ﬁ@.—éﬂm%ﬂ?yr}&‘rl?grﬁ%m ngl-{12-

fﬂ)ﬁorbaﬁ(ﬂ—ﬁxo-lislﬁridi@-llvabapm:édﬁﬂignﬂﬁé}er st amd i ngdf(QRl,ZiSﬁl—rgethyl-
L0 the m f . di | ut,e j 21 iltere

ThBtopt i i R e Rl e -

plwérbideR-byo-pytidim! -ghrbweaylbgmagdlybgtbias pHavlytd solids. :

gradient: CHO 2 -> CH2A 2/ MeOH) to give (1RS. 2SR) -

CHEInORE 99@ne- 1, 2-di carboxylic acid

| -[(5-chloro-pyridin-2-yl)-amde] 2-{[2-

a! -y ;
AR e B A D3 o PRS2 5 B2
Exivapiide] 18{] 4((BRSo 25 pholwdop)-phanydl-arhide} di car boxyl i c
acid | -[(4-chl oro-phenyl)-am de] 2-{[2-

fluoro-4-(2-o0xo-2H pyridin-| -phenyl] -amde} In
anal ogy to exanple 186, st HE;/ZZX}{“
(IRS, 2SR)-2-[2-fluoro - ofko- pylf i di-AN{ - yl') -
phenyl car banoyl j - cycl an@car %xmad d net hyl
ester (exanple 1.5/\ S reacted with 4 E oroani line
to give (IRS, 2SR gc (Igpr opane- 1, 2-di car goxylic
aci dl -[ (4-chl oro- phenyTl) - am de]
2-{[2-fl uoro-4-(2-o0xo-2H pyridin-1-yl)-phenyl]-
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-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-(3-0oxo-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 H
N
A\

< -
Cl
N\/K

0]

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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am de} as off-white solid. Ms: 426.0 ([ M-H +).
Exanpl e 188

W@ bBp/ARR1IR) - 3- hydr oxynet hyl - cycl opr opane- | , 2- dPCEEPOBY011430

ic acid | -[(5-chloropyridin- 2-yl)-am de]

2-{[2-fl uoro-4-(2-oxo- 2H-pyr|d I-yI) phenyl] -am de}

In anal ogy to exanple 132, sté , from

(1S, 2R, 3R) - 3- (4- net hoxybenzyl oxyrret hyl ) -

cthadropi-odanglihe 2bgi candsomy| withacild-pyrazin-2-one, Cu(I)I, N,N’-

I | 2- o

d1 gayﬂ?h)%@ed%)ﬁ? Egoaglg 5%1 yrl Eﬁo%%i dli){) ne af 120 C) give

ﬁ,BISélilgm})ylnﬁg opF efae dol- dlcarboxyhc acid 2- [%/5 chloro pyr1 in-2-

I(}lﬁgéRie? Fil[ (§ =l ngon&{ohpy?)}r?i?% Cl!zﬁs)fp@l&%npalmd’a dis G- RARY Solid.
2M{3[420F5I( ri3 2t (2 0Xx0- 2H pyri di n- I-yI) phenyl]
am de}. Colorless solid. Ms: 455 (MH . Exanple A
Fitamplosg2ed tabl ets containing the foll ow ng
i ngredi ents can be manufactured in a conventi onal

§ﬁ92‘izsf'gtex3?ﬁ%§zi Eé@ldé):?%a[%%lslgﬁ]%lcaﬁ%cﬁégﬁy e&'a@”ﬁ' {? 386k frbltin-2-

crocr
grlxamidal ddf [4(2-exerpyaiint 1-gh- IdfenpldJrayudﬁyl pyr rolidon in
water. The granulate is m xed with sodi um starch

gl ycol at e and magesi unst ear akg nd conpressed to yield
kernel s of 120 or 350 ng r&i‘w y. The kernels are
| acquered with an aqu sol ut i / pensi on of the
above mentioned film gagt. BXanpl® /Ca sul es
containing the fmng i ngredients cpe

manuf actured in gntional manner: Ingr edi ents Per
capsul e Conpound of fornmula (1).25.0 ng

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-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-HJ)

Example 183

(1SR,2RS)-1 —methyl-cycloi)ropane- 1,2-dicarboxylic acid 2-[(5-chloro-pyridin-2-
yl)-amide] 1-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-amide}

In analogy to example 178, step 3, (1SR,ZRS)—2—(S-Chloro-pYridin-2-y1carbamoyl)-
1-methyl-cyclopropanecarboxylic acid methyl ester (example 178, step 2) was
reacted with 4-(4-amino-3-fluoro-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-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]-amide} as yellow
solid. MS 445.1 ([M-H]")
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Lact ose 150.0 ng Mai ze starch 20.0 ng Talc 5.0 ng The
conponents are sieved and m xed and filled into

wae2psisas2 of size 2. Exanple C Injection sol ut PONEPHAFI011430

have the foll owi ng conposition: Conpound of fornula
(1) 3.0 ng Pol yethylene G ycol 400 150.0 ng Acetic
Acid gq.s. ad pH 5.0 Water for 17 ection sol utions ad
1.0 mM The active ingredient is dissolved in a mxture
dxalPplle/Bhyl ene d ycol 400 and water for injection
(part). The pHis adjusted to 5.0 by Acetic Acid. The

V(?gﬁgﬁa*in%qhﬁséy@gp} alie-q ZFEICQ%O i tion of the acid

resi e solution is filtered,

- 13- [ (Pehlarerpyrigding? gl)c?gnwg anl-H3pnetbyl-4( 2 059 wyaidin-Aryd)-phenyl]-

sdngdi) i zed. Exanple D Soft gelatin capsul es containing
the followi ng ingredients can be manufactured in a
conventi onal manner: Capsule cntents Conpound of

formula (1) 5.0 ng Yel Iomﬂ% Hydr ogenat ed Soya
bean oil 8.0 ng Parti rog n plant oils 34.0
ng Soya bean oi l 110

CI
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-methyl-phenyl)-1H-pyridin-2-one to give (1SR,2RS)-1-
methyl—cyclépropane- 1,2-dicarboxylic acid
2-[(5-chloro-pyridin-2-yl)-amide]  1-{[2-methyl-4-(2-0x0-pyridin-1-yl)-phenyl]-
amide} as off-white solid. MS 435.1 ([M-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}

Step L:

In analogy to example 178, step 1, 1-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
(1SR,2RS)-2-[2-fluoro-4-(2-oxo-pyridin-1-yl)-phenylcarbamoyl] - 1-methyl-
cyclopropanecarboxylic acid. Off-white solid.



10

15

20

25

Wei ght of capsule contents 165.0 ng Gel atin capsul e
Celatin 75.0 ng Aycerol 85 %32.0 ng Karion 83 8.0 ny

w@ eiog/ossasz er) Titan dioxide 0.4 ng Iron oxi de BEl/EPaN05/011430

1.1 ng The active ingredient is dissolved in a warm
melting of the other ingredienﬁ§4and the mxture is

filled into soft gelatin capsufes of appropriate size.
The filled soft gelatin capsules are treated according
tStept re usual procedures. Exanpl e E Sachets contai ni ng
the follow ng ingredients can be manufactured in a

' a : frer 4-42-0RO- Vil - 1-v1)-
e T T
dgqepﬂpgéém())gﬁnlﬁg l%cylcé}zarogweqr Oﬁ@lCSonil mwas converted to
ggSRi,gRg)TEI[h}ﬂuo@@lll!-(lll-@t&)epﬂrﬂ%iﬂ- 1&!%)-gﬁéw&£:iﬂydxﬂyﬂmldlaﬁﬂ- K

. nesi u e e . avor, n .
P PIPaBRE R THEL dBtrde origr oWTHI: *ETRRRBaselidn 3454

| (det+dE)E). microcristalline cellul ose and sodi um

car boxynet hyl cellul ose and granulated with a m xture
qﬂﬁpglyvinylpyrrolidon in water. The granulate is

m xed wi th magnesi unstearate and the flavouring

additjves o
In analogy to example 178, step 3, (1SR,2RS)-2-[2-fluoro-4-(2-oxo-pyridin-1-yl)-

phenylcarbamoyl}-1-methyl-cyclopropanecarboxylic acid methyl ester was reacted
with 2-amino-5-chloro-pyridine to give (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} as light yellow amourphous solid. MS 441.3
(IM+H]").

Example 186

(1RS,2SR)-cyclopropane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide]
2-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}

Step 1:

A solution of 3-oxabicyclo[3.1.0]hexane-2,4-dione (160 mg) in THF (5 ml) was
treated with 1-(4-amino-3-ﬂuoro-phenyl)-1I—I-pyridin-2-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,O, then cyclohexane and dried to give (1RS,2SR)-2-[2-fluoro-4-(2-
ox0-2H-pyridin-1-yl)-phenylcarbamoyl]-cyclopropanecarboxylic acid (144 mg) as
off-white solid. MS: 315.3 ([M-H]")
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and filled into sachets.d ains: 1. Conpounds of
formula (I) ONc-E-A-B-R O (D wherein Ais -CONH or

WO MNeQg15B i s optionally substituted phenyl, opti/proabi/gn1430

substituted heteroaryl or optionally substituted
heterocyclyl; Rc is optionally bstituted aryl,
optionally subst ituted heter oar@#J optionally
substituted heterocyclyl, one or tvvo carbon atons of

s$tepl2aryl, heteroaryl or heterocyclyl ring optionally

bei ng replaced with a carbonyl group; Dis aryl

oRt i @haldl ysﬁggﬁtdnt uped (?Ns 529021 21 LSl %er&oh?ﬂ{ggﬁ'am 1:y1)-

at ons |ndee sel ecte romc [orine
apltﬁnwk@nhaﬁ@%rCYHeP@@amcwb%cpth afidl {0 smBL i ie@H Gy ml) was

Oéb%ledtﬁwo ar ahél rt@@teba&lqgﬁﬁo?n Qﬂﬁ)ridaotw@e@;esmt IThe SBixBGE @Ekned
fromﬁg rlne fl uorine

b .

BripfE FlepaRlistin oRHERE M COREPLecha dqun ot G4C. Then
athle yéactibn migtcé ead doylcenteated. CTbal_:lklylle pEiducaiviky pyrifed byosolumn
@@8@%@5 'h"ytdmﬁga %mﬁseidl?ngi céiaibél}zn' }g@:lz‘?‘igi'eﬁﬁg tP%f’ve?i‘ﬂs 2SR)-
R-{ 2tlvstd- ﬂiﬁ?@doeﬁﬁ-wn@n 1-81)arthcy}’lcarhymlpwblwd@nmpan«ytboxyhc
Ofcidne)fe2 (B06RY BOElS A TLTONAMouRlo RN A2 Rpnsies!

to each’'other to ?orm optionally substituted
het erocycl yl ,
Setep3: yely

A solution of 2-amino-5-chloropyridine (125 mg) in dioxane (4 ml) was treated
with trimethyl aluminium (2M in heptane; 0.48 ml) at r.t. under an argon
atmosphere. After stirring for 1 hr at r.t., (1RS,2SR)-2-[2-fluoro-4-(2-oxo-pyridin-
l-yl)-phenylcarbamoyl]—cyclopropanecarbox?lic acid methyl ester (80 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,2SR)-
cyclopropane-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide] = 2-{[2-.
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-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-
fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl] -amide}

I[n analogy to example 186, step 2, (1RS,2SR)-2-([2-fluoro-4-(2-oxo-pyridin-1-yl)-
phenylcarbamoyl]-cyclopropanecarboxylic acid methyl ester (example [.2) was
reacted with 4-chloroaniline to give (1RS,2SR)-cyclopropane-1,2-dicarboxylic acid
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together with the carbon atomto which Rl and R2 are
attached; R3 and R4 are independently from each ot her

waoysogase C - al kyl, carboxyl, Ci-6 al koxycarbongpP2005/011430

car banmoyl, nono- or di-substituted am no-carbonyl,
optionally substituted heter oc?( %yl car bonyl ,
optionally subst ituted heteroa 5 carbonyl, optionally

substitute op nal | t|

a]r‘&%‘,' Ck@‘b‘f’f fm S u‘?ﬁt ﬂ¥ Lﬂ‘{?& e?%)a%ﬁg/l )k% Ji)aP‘P%PYl
Sdiligle isLdffe-drhhetcérdoMS:ltlyB.O(fMdexyl G- al kyI hal o C1-

al kyl, cyano C1 alkyl, C -6 al koxy C1 6 al kyI , amno

C al kyl, nmono- or di-substituted am no-C - al kyl,
dptangiall88ysubst i tuted aryl G - al kyl, optionally
substituted heterocyclyl C -6 alkyl, optionally

S@@@R 5R’}tﬁﬁyci}%§cfrfu&ﬁw%ycg To n‘éyll 2 d%gf'ﬂdi?ﬁé | Ycid 1-[(5-chloro-

bst it ut yl t |
SeHgSbP Lo fsamnteifer{ﬁaﬂyvrod (b oaybkyricstvel) e amide]

optionally substituted heterocyclyl C al koxy G -
al kyl or R3 and R4 are bonded {0oyeach other to form
C3.7 cycloal kyl, togetherrwith t e carbon atomto
i ndependent |y from edch

Qedi nan e

er\[hydr dlge@\; al kyl ,
cyano, C 6 al koxycarboh CE " akfenyl i bonyl ,
C2- 6 al kynyl oxycar ba , hydr oxyl C-6 alkyl, C -6

al koxycarbonyl, carboxyl, nono- or di- Q 6 al kyl
substituted am no-car bonyl am nocar bonyl , optionally
Shibs enaleae dtche ¥Ry c11gP; caleBordyl frespt | SR, 3R)-3-(4-methoxy-

Sts&@ﬁbkﬁﬁaﬁylbley@mapwe p@rda@wd%gt an I1o &lchboro-pyridin-2-yl)-

bst b I
s bAdbe v or PR ity 1 rebgan al@*cﬁi(? FRple L) was
hyrdparey ; (1R2R BRasfdhdt@xyamehylngelppripant{1y2-dicatoedichacid 1-[(5-
OUi§o- Mq{lﬁ) 95- argﬁd'e? al lﬁyl 2Huotsa- @l &Ml :pyridin-1-yl)-phenyl]-

amide}. Colorless solid. MS: 455 (M-H)".

which R3 and R4 are atta

Example A

Film coated tablets containing the following ingredients can be manufactured in a

conventional manner:

Ingredients Per tablet

Kernel:

Compound of formula (I) 10.0 mg 200.0 mg
Microcrystalline cellulose 23.5mg 43.5 mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg _ 17.0 mg
Magnesium stearate 1.5mg 4.5 mg
(Kernel Weight) 120.0 mg 350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
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and pharmaceutically acceptable salts thereof; wherein
the term "optionally substituted phenyl" neans a

webeny4sisy oup optionally substituted by one toPdT/EE2005/011430

substituents independently selected fromthe group
consi sting of hal ogen, hydroxy, 5 6 alkyl, halo C -6
al kyl, G al koxy, G - al kyI sullf nyI G al kyl

i re—E% ahay —BROo
afr“’&. sggz% (tY?lIu‘}’Eed arino-G _6 g'g , nitro, c;}géﬁ‘,g acyl ,

cAithadpglde mono- or di - subst oisuhgd am no, 1.6 mg
ar-hRocarberyH-—renro—oer—di-subst -t uted-am-no-carbonyl
am nocar bonyl Ci -6 al koxy, nono- or di-substituted

am no- car bonyl -G - al koxy, hydroxy- C 6 al kyl,
c@hbactive ingeediemt ik dayed aad heryd thBﬁMkro@hstﬁlh@E Kéil!(ﬂose and the

het.er oar kox het 6 al koxy
st S ks of eyt dons P R and
c @raﬁolﬁydl is Glul(qeﬁl Wit sodiumtskech (Zwlatagﬁdi ma@&&ilﬁst?ﬁ?&)ﬁhdor '
napht . .the term"option subst i ry nmeans
DSl o DElE T e S dp hertwet - She Redebati
Slibgihidrédi@ith anlagakere solativh )Vs&@lex%@drﬁ@lf the b0 veMeer@oREd® film coat.
consi sting of hal ogen, hydroxy, C 6 alkyl, halo C -6
E%/ 8 6 al koxy, G 6 al kyl sulfonyl, G-6 al kyl

s 1?1]}9 Ci -6 al kylthio, am no, am no C1-6 al kyl ,
nono- or di-substituted amno-C -6 al kyl, nitro,
c{apsues aoytlamum@mle dotioing inynatieras cahi bestibsdfadtuteddnani n 0,
aconveg{;\o a‘i’ nono- or di-substituted am no-carbonyl,
ami hocar bo nyaln 6 6al koxy, nono- or di-substituted
am no- carbonyl -G . 6 al koxy, hydroxy- Cl al kyl,

- chigwedigdts Q - al koxy carbonyl, aryl Q6 aIRemxggsule

het eroaryl Cl1-6 al koxy, heterocyclyl C -6 alkoxy, Q.6

abg%gﬁgggm%uggp al koxy, car barmyl G 62568 Iﬁ%g(y and

car OXY,

Lactose , 150.0 mg
Maize starch 20.0 mg
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 - 150.0 mg
Acetic Acid q.s.ad pH 5.0

Water for injection solutions ad 1.0 ml
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the term"heterocyclyl"” neans non-aromati c nonocyclic
radicals of three to eight ring atons in which one or

W woenisse at ons are heteroatons sel ected fromPET/EP2005/011430

S(O n (where nis an integer fromO to 2), the
remai ning ring atons being C, %Sg one or two ring
carbon atons may be replaced with a carbonyl group;

the term”optionakl bsti t.ut ed |yl "
L B e AT SR e R o R it p PG Bater
i fod exfjectioaiipry). e pHels atljasted o 5.0y @eesthsti Thens!eme is

sel.ected-fromthe,group,consisting of hal ogen, .
i 1 Sy RN 4P peaPodul pultot Maip Ry solegion i
afilkabd, $illkd tny vials@singadnkaplprsptatd owekage @hd Grediliked. t hi o,
am no, amno G - alkyl, nono- or di-substituted
a 'no-IqP -6 al kyl, nitro, cyano, acyl, carbanoyl,
HOP'GY di - substituted amino, ani nocar bonyl, nono- or
di - substituted am no-carbonyl, am nocarbonyl G -
a$dfogelatinnmpoesaronthiniag ks fotlowiag imgredion s asbbaanactued in a
acloer)e(;Yti ngyrglrégx%f G - alkyl, carboxyl, G - al koxy
car ony‘1, aryT1 C - al koxy, heteroaryl G - al koxy,
het erocycl yl Cl1- al koxy, G al koxycarbonyl GCi-6
aC«wule coomniyanoyl C 6 al koxy and carboxyl Ci- al koxy;
the term "heteroaryl"™ nmeans a nonocyclic or bicyclic
radi ring atonms having at | one
a?%?g?ﬁk%cpéflfgrg&lggﬁ)ai ning one, two, or thrg’g)s&]igng
het eroatons selected fromN, O and S, the remaining
rYflgwatams being C, with the understandi ng.Gmgt the
attachment point of the heteroaryl radical will be on
Ay &oQiMtddssdyh Bgan &Nd One or two ring car kgqpmgtoms may
be’repl aced with a carbonyl group; the term
"optionally substituted heteroaryl"™ neans a heteroaryl
orwtiplly Rdregsnated plsnt 8l |y substituted i ndéfengent |y
with one, two, or three substituents sel ected

Soya bean oil 110.0 mg
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 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.



fromthe group consisting of hal ogen, hydroxy, C 6

al kyl, halo G 6 alkyl, Cl al koxy, G- al kyl sulfonyl,
wa2006/0481ky| sul finyl, G- alkylthio, am no, anPCDERI005/011430

al kyl, nmono- or di-substituted amno-C -6 al kyl,

nitro, cyano, acyl, car barmyl 1g§n or di-substituted

am no, am nocarbonyl, nono- substi tuted

g] no- cgr bonyl , am nocar bonyl C - al koxy, . nono- or .

d ituted am no-carbonyl -G -6 al koxy, hydroxy-

C -6 al kyl, carboxyl, C 6 al koxy carbonyl, aryl C 6

abdchuty ,coﬂitehﬁﬂg)mé)fd)ﬂc@iﬂﬁaigk@bimts hattermaydhothirediin @ conventional

al kox C al koxycar bonyl Cl1- al koxy, carbanoyl Ci-6

a'RBYS" and carboxyl G .6 al koxy: the term

"nmono-substituted am no" and "di-substituted am no"

nEampehiiRoffodmuNRE respectively, in whiclboR mpd R

are i ndependent |y selected fromthe group consisting

X al kyl, hydroxy Q - al kyl, I koxy Q
?%acg(%/ eypcoargoarmyl i - alkyl, halo C -6 g%?fﬁ
cycl oaI kyl, C3-7 cycl oal kyl C -6 alkyl, G 6 al koxy
OMigogaligtallingedlfing (AVIGELPHIIRZ) sul finyl, 1@00.6 mg
al kyl thio, nono- or di-G _6 alkyl substituted

gl 43 r di-G -6 alkyl s | {uted
a%al nlgmzcg{g&?: ethypn%ﬂggosgr di - C| 6 al kyl suglgfcﬂlt ljtngt ed
am no-thio, nono- or di-C -6 alkyl substituted '

aﬂ@lmnﬂpwf@@rk]&ﬁo nono- or di-Q 6 al kyl 9dbwgituted
am nocar bonyl -C _ 6 al kyl, acyl, halo C -6

aMlgglluggﬁltpsQ&leteand G-6 al koxycar bonyl ; thqotoe&lgn acyl "
rreans -C(=0 R in which Ris Hor C -6 alkyl;“the

term"halo G 6 al kyl" nmeans G - al kyl substit ut ed by
ofavIingAdHEVeane or different hal ogen at orf) mg

i ndependently selected fromthe group consisting of
chl orine, fluorine and brom ne. 2. The conpounds
accord| ng to claiml1, wherein R3 and R4 are

%%3/19 Fn%tff: %It T mixed w1thclzt1chcgsre, ot g(r)gr%tﬂhne ce]lulaoself g/rlld 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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al koxycar bonyl , carbanoyl, nono- or di-substituted
am no-carbonyl, optionally substituted

wedoenesayr| yl car bonyl, optionally substituted PCT/EP2005/011430

het er oaryl carbonyl, aryl, optionally substituted

het eroaryl, optionally substit ultéﬁd het erocycl yl,
hydroxyl C - al kyl, G- al koxy al kyl, amno C -6

alkyl , mono- or di-substituted am no-GCi ‘6 al kyl,
opttotral | y substituted heterocyclyl C al kyl,
optionally substituted heteroaryl G -6 al kyl or R3 and
Ra. ar €Eompodeds dfdoreadh (Ot her to form C3- cycl oal kyl,
together with the carbon atomto which R3 and R4 are
attached; R5 and R6 are i ndependently from each ot her
hydrogen or G -6 AT Ené 1%t "optional ly

substi tuted phenyl” me@ns a phenyl group optionally
substituted by on@)to five substituents independently
sel ected fromthe group consisting of hal ogen, :
hyteeky, Ci-6 alkyl, halo Cl- alkyl, Q.6 alkoxy, CG-6

al kyI WA al kyl sulfinyl, C-6 alkylthio,

am nd Sérrj‘%ﬁgp N Cq Ryl substitutedam no, U C - alkyl
sBbstis ¢p1i0adll)ambnm,ut®irphenylﬁ)ptﬁor&ﬂlk ylibstinatadhéleroabyl ak kptionally
subst i tsltlll'tu dgggemc %{1 -6 alkyl, di-G _6 alkyl

subst| lfut ed- a 5 6 alkyl, nitro and cyano; the

t BT mig' mq:ptdneﬁl)aidbytltsltddsir'ylt optachally ylhbstltmailhetaﬂ'a)aﬁ;ﬂ vk opticnably
opt| Qe tl¥t€$H stlt ted by .one ive s [

1 octbo atoms Scfltrﬁntts 1
ndepen )(e%ner ISWOrRE G SUB 8 W& &V RGP or
hal o@emodyylgzl]rrmg/qpt@nallyabéwg rephabd)w(@haldawonytgmum koxy,
G, alk I | fi - | thio,
B o FHsRStoR bt S vircb g oy L
al ky |1nck:pbl$ddnﬂ§atféd:tcahﬁrﬂm chhn‘lri&oﬂ@rineainldyliromm}@terﬁaryl
| kyl ino-C 1-6 al kyl,, di-Ci -
R T o e T
t er mséleped poml dhlprswehftdrinetaed thetméiepcycl yl " neans a
het er ocycl yI %r ,oup, whi ch [ s

E isE-1: Q ,E-2: R’ K or E-3: “——-’——

R' and R? are independently from each other hydrogen, halogen, C,. alkyl, Cs.7
cycloalkyl, Cs.7 cycloalkyl C, ¢ alkyl, amino, mono-substituted amino, di-
substituted amino, hydroxy, C,.¢ alkoxy, mono-substituted amino-C; ¢ alkyl,
di-substituted amino-C.¢ alkyl, hydroxyl Cy.s alkyl or

R11

R' and R? together form =O or —c” or

~
R

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, C. alkyl, carboxyl, C,.¢
alkoxycarbonyl, carbamoyl, mono- or di-substituted amino-carbonyl,
optionally substituted heterocyclylcarbonyl, optionally substituted
heteroarylcarbonyl, optionally substituted aryl carbonyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted heterocyclyl,
hydroxyl Cy alkyl, halo C,.s alkyl, cyano C,.¢ alkyl, C,.¢ alkoxy C, ¢ alkyl,

amino Cy.¢ alkyl, mono- or di-substituted amino-C, ¢ alkyl, optionally
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optionally substituted i ndependently by one, two, or
three substituents selected fromthe group consisting

wo@boohaksagen, hydroxy, C - al kyl, halo G - al kyPCT/€P2065/011430

al koxy, acyl, G- alkyl sulfonyl, G- alkyl sulfinyl,
Q- al kyI thio, am no, nono-Q %f‘l kyl substituted
amno, di-GC- 6 alkyl substituted am no, anino Q 6

al kyl ubéHH{lgd P18, Bkt othsh L ARG 81 24 Kby,
c ar b apmyrhally mbﬁ@tuted hetieramuap 1, is tllyle dp‘anmaiky-subatinmmgl hryl Cis
B e e

mean Spaorivéhy eulmsz&utgﬂed getetq@yclywlczhlkoafy ls iabplbdd y
ut e

st
Rt § P LERRERA bbb G Brl ol ene
haI ogz&bon hyoa (myhlcER- andl Ry hre abtatledCl- 6 al kyl, Cl-
| f
SR e nleBirSéhyt? HhPRh purgt byl RN
Qalé@x;ahwﬂnys m@ga%e?m?d/tcmm Capallanylsycabiol, ydroxy
m)no- . Su | LUt e
o s sl o ke da Rl AT o Pt B
t he tmimm- tzrrbnmylsalhmbtatrbbmd agionelly aubdtitutid-lsudystyictylitatonyl,
am no ctiv

; , R
and AP SRR B o RRE PP B b o
consm&bbmg of hydroxy, G 6 alkyl, hydroxy G -6 alkyl,
I

S‘/{Ia }{@ Cv& elpEn(f ntl&?ror%eacgoélilei{%y&agenadj Wﬁ?{yla 6

aI kohydroﬁ/ 6 al kyl suI fonyl -6 al kyl sul finyl,
Kyl t k bst

S KA QU4 R endBRgt g ort Bk g s i e

aaridnghastnbédutiyally acoapoablesaltdthet@ofal kyl substituted
nhno thio, nono- or di-Q -6 alkyl

sUBEt™ ut edani no-Gi - 6 al kyl, nono- or di-C. 6 alkyl

sthb sé¢rint (ipednalby substitubapHen@d” meanah kirényl goyb opndndly- 6

alulgstl & bor}lye to five substituents independently selected from the group
consisting of halogen, hydroxy, C,_s alkyl, halo C, ¢ alkyl, C, ¢ alkoxy, C;. alkyl
sulfonyl, Cy.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
Ci.¢ alkoxy, mono- or di-substituted amino-carbonyl-C,_¢ alkoxy, hydroxy- C,.¢
alkyl, carboxyl, C,.¢ alkoxy carbonyl, aryl C,_¢ alkoxy, heteroaryl C, ¢ alkoxy,
heterocyclyl C,_¢ alkoxy, C;_¢ alkoxycarbonyl C1 ¢ alkoxy, carbamoyl C,_¢ alkoxy and
carboxyl C,.¢ alkoxy;

the term “aryl” means phenyl or naphthyl;

the term “optionally substituted aryl” means an aryl group optionally substituted
by one to five substituents independently selected from the group consisting of
halogen, hydroxy, C,.¢ alkyl, halo C,.¢ alkyl, C,.¢ alkoxy, C,.¢ alkyl sulfonyl, C,.
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,.¢
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3. The conpounds according to any one of clains 1 and
2, wherein R3 and R4 are independently from each other

whywsogasy C - al kyl, carboxyl, Cl- al koxycar bpe/EP2005/011430

nono- or di-substituted am no-carbonyl, optionally
substituted heterocyclyl carbonyl, _aryl, optionally
substltuted het er oaryl , optlonaIFy substituted

%O%Sby {)( <ihhs>(19£t9cgi@d agugt) kyl on C la‘lgé)émgzdro%, |%’ s ralkyl,

I -SU

actaleXY 1 @Dk la}kpw ta]bm}’ltmkaﬂ(mi @t@'QWl «}l -6 ifmexyahétydogydyl
- I %bnﬁ%%ﬁwcgggéﬁﬂ C? aﬁ{o %)bra% Xﬁ(?lg’aﬁfgiﬁa&noxyl C.

t@@bbher with the carbon atontto which R3 and R4 are
attached; the term"heterocyclyl" neans non-aromatic
nmonocyclic radicals of three to eight ring atons in

wiie ¢drnoftetarocyicly’ meang nahesrematie rrtuetoeyaﬁatrmrealﬂﬁ]tmte ecleight

%ir?gn%tﬁlms in w?uch o(ne or ttg’o I‘l%% gahosmsoare ete ?e ? srelleclé %rpromtl\P O, or

remal ni ng
"${E)dwakdey is alﬂnettegeuﬁedq hed 2), dteyrehyairi‘mgmagw stoans being C, and
heterocyclyl roup, which is optionally substituted
éwaémgm%w aghres mpRGe replaced e aeiERanvl gewps
selected fromthe group conS|st|ng of hal ogen,
hydroxy, Cl- alkyl, halo Q -6 al (g 6 al koxy, Ci-
alhR 4705 LAPLIGAY, SUéstltugﬂdttwersww nwam@ eteragyielyl g, which is

%Bt[&allﬁﬁﬂ)@ﬁt@te(ﬁnﬁéﬂ@xﬁhe&w 65@%&6’ o@%r@@suﬂihfm@ﬁts@elected

al’kyl substituted am no, G - X
aﬁrmt %av@slpucmtlealg%hﬁl@g@ he;draﬂxn(y@ 6 aélfy {l}al%cad 4l1§/>f1 o
sikséyl EPL ﬁ]i'yl@ﬁl‘f&ﬁd @, sallgy bulify1t €0, ﬁﬂﬂth%/ affino, tattﬁné @1 Erhlkyl

"heteroar means a npnoc cI|c or bicyclic radical
SMPRO-19r 4ITSHbstatlt§ér§rrha%Cng L piae cysite 2ahcatamoYh W@O or

CANLBbHLRA 29080, d¥RocRbordylBEn S 411 REbRR@RE @FBno-carbonyl,
aminocarbonyl C,_¢ alkoxy, mono- or di-substituted amino-carbonyl-C, ¢ alkoxy,
hydroxy- C,_ alkyl, carboxyl, C,.¢ alkoxy carbonyl, aryl C, ¢ alkoxy, heteroaryl C, 4
alkoxy, heterocyclyl C;.¢ alkoxy, C,.¢ alkoxycarbonyl C,.¢ alkoxy, carbamoyl C, ¢
alkoxy and carboxyl C,.¢ alkoxy;

the term "heteroaryl" means a monocyclic or bicyclic radical of 5 to 12 ring atoms
having at least one aromatic ring confaining one, two, or three ring heteroatoms
selected from N, O, and S, the remaining ring atoms Being C, with the
understanding that the attachment point of the heteroaryl radical will be on an

aromatic ring, and one or two ring carbon atoms may be replaced with a carbonyl

group;

the term “optionally substituted heteroaryl“ means a heteroaryl group, which is
optionally substituted independently with one, two, or three substituents selected
from the group consisting of halogen, hydroxy, C,.¢ alkyl, halo C;¢ alkyl, C,.6
alkoxy, Cy.¢ alkyl sulfonyl, C,.s alkyl sulfinyl, C,.s 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;_ ¢ alkoxy, mono- or di-substituted amino-carbonyl-C,_¢ alkoxy,

hydroxy- C, alkyl, carboxyl, C,.¢ alkoxy carbonyl, aryl C, alkoxy, heteroaryl C, ¢
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selected fromN, O and S, the remaining ring atons
being C, with the understanding that the attachnent

w@eioan4sas2 t he heteroaryl radical will be on anPeEr/BPBEDF/E11430

ring ; the term"nono-substituted am no" and
"di-substituted am no” mean - NdR and - NRR
respectively, in which R and R "are independently

se] ect fro e_gr copsi st i hydr ox a -
S, PRI bR R I B L YRS o .
catkdxyaink yhrbo€d-G sallokgal kyl G al kyl,  Cl- al koxy, Cl-6
al kyl sulfonyl, C-6 al kyl sulfinyl, Cl- alkylthio,
nono- or di-Q 6 al kyl substituted am no-sul fonyl,

nehe GermoTmeh o-QibsGtiabdkymnimoi anhd t* di- @ sanitebaainof’ intah ~NHR and

=, or di.-Ci-6_al syhstituted am no-thi ac
TR Spebiiatk pruPily PR it E AR Sl e e g e
adoyisiotineg effhydr@iyn€, dalkyl, htdes s (21 dhalkys, Gelalkdxy G alklyl,
conpoun accardi.ng. to,c m rein | y
G Ty - SRR EHP S e gl Cone oSy O Butedietiar Cue
f arlbmycﬁl-pﬂ]é)ﬂ gul&f@l,mﬁqlrﬂk?ﬁtﬁﬁnﬂ,&tﬁ{ 2(])1@*1&150& @xgﬁﬂcﬂ l’d)&iEl[—YII-G alkyl
substitute y one. hal ogen atom sel ecte om C i ne
s R oR PR RaRTt et Songtes! SRyoohingt
c:hamqsor_ddia:lnd; abkyl _wt(}:eﬁgitfdl iﬁﬁn@_—thgﬁ :mxy(%no- Y !ﬂg(l}(.h alkilhsiubstithited
pyrim din ri dazi r,indo . Sai enyl ,
R e A R R T e R e oy R
bieillag, .pgkyledarbbhyl afd 05k blkokedrboyiypne hal ogen at om
selected fromchlorine and brom ne. 7. The conpounds
according to any one of clains 4-6, wherein Dis
cthb esrapheny imeans 6= Rk ndydh R & HBRE, ¢ alipounds
according to any one of clainms 4-7, wherein B is
optionally substituted phenyl or optionally

substituted heteroaryl. 9. The conpounds according to
ahy taane‘hafo C|.adlk@” dreBns @heilleil sutBtitgedpbeoyed oomhore same or

different halogen atoms independently selected from the group consisting of

chlorine, fluorine and bromine.
2. The compounds according to claim 1, wherein

R® and R* are independently from each other hydrogen, C,.¢ alkyl, carboxyl, C,.
alkoxycarbonyl, carbamoyl, mono- or di-substituted amino-carbonyl, -
optionally substituted heterocyclylcarbonyl, optionally substituted
heteroarylcarbonyl, aryl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, hydroxyl C,.s alkyl, C,. alkoxy C,.¢ alkyl, amino C,
alkyl, mono- or di-substituted amino-C;_¢ alkyl, optionally substituted
heterocyclyl C,.¢ alkyl, optionally substituted heteroaryl C, ¢ alkyl or

R* and R* are bonded to each other to form Cs_; cycloalkyl, together with the

carbon atom to which R* and R* are attached;
R® and R® are independently from each other hydrogen or C,_ alkyl;

the term “optionally substituted phenyl” means a phenyl group optionally
substituted by one to five substituents independently selected from the group
consisting of halogen, hydroxy, C, ¢ alkyl, halo C, ¢ alkyl, C,.¢ alkoxy, C,.¢ alkyl
sulfonyl, C,_s alkyl sulfinyl, C,_¢ alkylthio, amino, mono-C,_¢ alkyl substituted
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pyridyl, said phenyl or pyridyl being optionally
substituted by one or two hal ogen atons sel ected

wo pbepesisdent |y fromthe group consisting of chPOI/EP®)5/011430

fluorine and brom ne. 10. The conpounds according to
any one of clainms 4-9, wherein 184 i s phenyl substituted
by one or two fluorine. 11. The conpounds according to

%ﬂ'}{m%nﬁ @f kﬁ'sﬁﬁstﬁ dﬁl‘Qam\MHE Sfupoé acl}&l #1%58@ %1 12.

onpou s according to any
whibstatutedRingin®-Cf4 alkyt, slptian plkyl a(bstltﬁlt\@i aoimpeCinddkyl, nitro and
q&gﬁ §.ding to any one of claims 4-12, wherein Rc is
ylIy heteroaryl or heterocyclyl, one carbon at om of
said aryl, heteroaryl or heterocyclyl ring optionally
b gy ecmt)@oeldiy swbstitugedeaylb oreghs gr aybgroapdpsenalyandtituted

gt;}}b&{el tg{ﬁ(lé dﬂ{)stlh.ﬁetn? 198%/}3%L%L1nt[)} s?%ctlgﬁ tfﬂ&?rpgll l;ﬁ)(%elconrgbtl%g of
ahhdkgdenshprdrony |G |C1 anikmlo hge G s allygy IQ1 - BBy, G.6 -a&yhstdl@ohyl Cis
ST EE S o S bt  l oc.
asbertdiadgniioozmginora. satkyb InanmsCAG 418yl sulbmrtesueﬂ aatm(lyﬁccl) ? alkyl,

: a
a&1¥(§1’_6 ali@h ‘?EﬂfwﬁggtE l}é%% g‘% rP)e ﬂﬁ%ﬁer}%rg yery ?a CO?L g ° bei ng

replaced wth a carbonyl group at ortho position with
the tesot “apgioBallyayndpstétated heteppcychybtreemmmyHetagpcyclyl group, which is
;?; [?ng)%ﬁ)yﬁlgf 1télrtéc111%dgﬁ)e§189&ﬂj l%)yori%efwn(g or %?igqbga&%ng&lected
mdhglgroamcnom@pgauf Ihyllogerndmd)razv Clﬁi azbliylkwalqs@b(setlk)tl,lﬁlesd
aﬂlhﬂ% %’yl Ia{%i ﬁu%gg C%aelﬁ}él ghllﬁxkl gg tlg}?l aqmno, morﬁ%)/ Cis
oableyl @tﬂbsélluiﬁdmmmoldl -Gk elkgli snbmuteé, amlm%@mmo C1 % alkyl mono-C;.
Zdﬂgﬁr Elilk%tlﬂltkd XllmrQ)D& ﬁﬂ}hl &i-EY a?lz)}l bRy al%lho—é Mi(yl Ofitro,

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

the term “optionally substituted heteroaryl“ means a heteroaryl group, which is
optionally substituted independently with one, two, or three substituents selected
from the group consisting of halogen, hydroxy, C,¢ alkyl, halo C,_ alkyl, C,_
alkoxy, C,_ alkyl sulfonyl, C,.s alkyl sulfinyl, C,.¢ alkylthio, amino, mono-C,.¢ alkyl
substituted amino, di-C,_ alkyl substituted amino, amino C,.¢ alkyl, mono-C, ¢
alkyl substituted amino-C.¢ alkyl, di-C,.¢ alkyl substituted amino-C_¢ alkyl, nitro

and cyano;

the term “mono-substituted amino” and “di-substituted amino” mean -NHR and
-NRR’ respectively, in which R and R’ are independently selected from the group
consisting of hydroxy, C alkyl, hydroxy C,.s alkyl, C,.¢ alkoxy C,.s alkyl,
carbamoyl C,.¢ alkyl, halo C,.s alkyl, Cs.; cycloalkyl, Cs_; cycloalkyl C, alkyl, C;.6
alkoxy, Cy¢ alkyl sulfonyl, C,.s alkyl sulfinyl, C,.¢ alkylthio, mono- or di-C, ¢ alkyl
substituted amino-sulfonyl, mono- or di-C,_s alkyl substituted amino-sulfinyl,

mono- or di-Cy_¢ alkyl substituted amino-thio, mono- or di-C,_¢ alkyl substituted
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16. The conpounds according to any one of clains 4-15,
wherein -B-Rc is 2-

wo bawenes142 ( 2- oxo- 2H pyridi n-1-yl)-phenyl . 17. A¢EEP2005/011430

conmpounds according to any one of clains 4-16, wherein
Rland R2 are independently fro%gach ot her hydrogen,
hydroxy G- al koxy hydroxy G . "al kyl or Rland R2

eth 0 0 h
mo ?‘o apl%fl |Jornalﬂq‘l3? skl}{gg%%gg utRé?daaé}ﬁ%togarrg)cy CIyTs s T acy!
tngie@h@ﬂkamytdrbombé carbon atomto which Rl and R2 are
attached. 18. The corrpounds according to any one of
Cg.al 4Eo:glou gg&lopdl egn Rgne rf%la QFQI%] en}tlergmfr.om
edch ot her % rogen, H§a° xy OoXY,
al kyl or RlandRZ %Rther formR in vvhl_cthland
F&szaraﬂé drg md@g@niend}' meeuch Rtteer &y dogets € tsallob chrbotyle€

o AsSkrcaltapFt, Aol - WIS RRLOA AN L MBI
any @mbtlweihaﬁmydylgﬁbomm;sa'rdt nptmraﬂyi SLRBtltLagcéhkteroafyb,r m

c:orrpohﬂdlijl ZCCOE%JI edH e&écl@%ﬁgﬂé&lﬁqggwg% ‘f§ﬁ(0ﬂ1e}%alkyl

A i s amBENE:.¢ dltyl, ﬁﬁhaowmbfsubatguadcaundo@ s talkyk logtiomally

whi

(' SepBgtsibsterosysldl Graplkyh optipaally sabsivassd bsigssan Gl
| -[ (4¥chl or o- phenyl ) - am de]

2R1 Jngf I%‘d 40 Egndd&d(tg 940 tﬁ&l— t@%rnq Id;] 7 cchAalk)}? QSQééklr with the

‘ (I R, 28pod atdist thblnthyudapemaanaeladd 2-di carboxylic acid

-[ (4-chl or o- phenyl ) - am de]

2t'h£: [t%n{ J‘H{:ﬁ %cy%%(’ir’g?ﬁ&ﬁ o A%l pnanoX}Lcllc RRASN! df three to eight.

- ani
(1Sg ASMER) Whmhytdlﬁ@xmnhg latomaart hetescatyros sghestetdafnem N, 2, or

S(O)p (where n is an integer from 0 to 2), the remaining ring atoms being C;

the term “optionally substituted heterocyclyl“ means a heterocyclyl group, which is
optionally substituted independently by one, two, or three substituents selected
from the group consisting of halogen, hydroxy, C,.¢ alkyl, halo C, alkyl, C,.¢
alkoxy, Ci.¢ alkyl sulfonyl, C,_s alkyl sulfinyl, C,_s alkylthio, amino, mono-C ¢ alkyl
substituted amino, di-C,.¢ alkyl substituted amino, amino C, ¢ alkyl, mono-C,_
alkyl substituted amino-C,.¢ alkyl, di-C, ¢ alkyl substituted amino-C, ¢ alkyl, nitro

and cyano;

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 heteroatoms
selected from N, O, and S, the remaining ring atoms being C, with the
understanding that the attachment point of the heteroaryl radical will be on an

aromatic ring ;

the term “mono-substituted amino” and “di-substituted amino” mean -NHR and
—-NRR’ respectively, in which R and R’ are independently selected from the group
consisting of hydroxy, C,.s alkyl, hydroxy C, ¢ alkyl, halo C, 4 alkyl, Cs.; cycloalkyl,
Cs.7 cycloalkyl Cy.6 alkyl, C,.¢ alkoxy, C,.¢ alkyl sulfonyl, C,_s alkyl sulfinyl, C,.s
alkylthio, mono- or di-C,.¢ alkyl substituted amino-sulfonyl, mono- or di-C,¢ alkyl
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di carboxylic acid | -[(4-chloro-phenyl)-amnm de]
2-{[2-fl uoro-4-(2-oxo0-2H pyridinl - yI) phenyl ]

WO 200bdei52 (5S, 6S) - Spi r o[ 2. 4] hept ane- 5, 6- di car bPXYEP2N05/011430

acid (4-chloro-phenyl)-amde [2-
fluoro-4-(2-oxo-2H pyridin-I-yl)e-phenyl] -am de,
(IS 2S, 4S) - 4- Fl uor o- cyclopentane |, 2-di carboxylic acid

s%%éfu@@hagélgo%?wg%o%og% Cys allyl suF ntu‘hed an?xjmo ~thio, acyl and

@nadquw@@gnﬁs 4R) - 4- Hydr oxy- cyclopentane-
1, 2-di carboxylic acid 1- [(4-chloro-phenyl) - am de]

221 [ 21d L8 R5ufhidb 2eB¥fng B BY dofli drclaitd 1 3PREOL i B-1.

- am de}
(1S, 28 4S) 4- Hydr oxy- cyclopentane | , 2-di carboxylic
adid The[ QRGP acpFding t9 claiapd d@l‘]\erem D is aryl optionally substituted

Zb){ <[)1?e }fallldggﬁ Qt&l‘n (e Lot dBYd'rirQ'aﬁglbréfﬁ}ne%%réye%%yl Qptiopally

. The compounds accor
i fslbe‘qltstez@ym)emlqgm afoan egestasfeomn ahl@rme and dr@ainsoxy| i
acid | -[(4-chl oro-phenyl)- am de]

26.{ [ 2rid de@k Rl 2cc¥RnZ s AW drididtchaintd 4 aRDS Wikdrein D is phenyl,

(H’E‘QI}S%ZFR)‘XMPWFWGFM ®yerdeedoaindalylsaig phenplorytidi, thishy,

ZPyErfngl:dﬁm %gdgﬁﬁ% q%;(ho& 2%_ Ib%lnlg%glhﬁ_ﬁill_y sugvs_tltﬁteeﬁ bly]one halogen
aémndsél}ected from chlorme and bro%ne P Y

(1S, 2S, 4R) - 4-fl uor o-cycl opent ane- 1, 2-di carboxylic acid

| 7 [ ( BFMHOQ{ § héibﬂi‘x%w Ay ¥ A @]lfums 4-6, wherein D is
? 2-0xQ- 2H pyrazi n-1-yl)-phenyl ]
r@g en orc oropyndyl

((IS 28 4R) - 4-f | uor o- cycl opent ane-1, 2-di car boxylic

agi d The[cbﬁnﬁihln& &c@ﬁﬂih@td’h&on)é'ofd@fﬂléj@b wherel)n B is optionally
, Ofr

0-,mor [ henyl ] -an1de}
ﬁdétﬁg iﬁ&e lﬁFGBP %@é B%%ﬁ?ghé“P*?Ydlcarboxyl|c aci d
| -[(5-chloro-pyridin-2- yl)-am de]
2.{[ ZFHelcUﬁ’fp@uﬁd( SecOXBn Y A @l b f 6131)1‘1'194 RheRetbih B is Phenyl or

- am e co nds accor di one o
cHYé’id%E éaig ghe aF gyrﬂgfggflgg epponajly su @ E.bgﬂﬁ ggtwo halogen
26106 damgedtlad@eadmtg&rormw @iolp @ohﬁstﬁh@b'f cBBEh&MRIokie and

bromine.

10.  The compounds according to any one of claims 4-9, wherein B is phenyl

substituted by one or two fluorine.

11.  The compounds according to any one of claims 4-10, wherein B is

fluorophenyl.

12.  The compounds according to any one of claims 4-11, wherein B is 2-

fluorophenyl.

13. The compounds according to any one of claims 4-12, wherein R is 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, C,.¢ alkyl, C,.s alkoxy, C,.
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substituted by one hal ogen atom sel ected from chl ori ne
and brom ne or heteroaryl optionally substituted by

woe@ohedionen at om sel ected from chl ori ne and bPOIEP®N5/011430

25. The conpounds according to any one of clains
23-24, wherein D is phenyl, / ? t hi enyl ,
pyrim di nyl, 'pyridazinyl or i &8 Y sai d phenyl,

p | enyl zi dol.yl .
e B USR0S B0
s@l @aik;ddutﬁsltmmedhdnmq -6¢s alkgl. br om ne. 26. The conpounds _
according to any one of clains 23- 25 wherein Dis

ch) or hen or id
aQJCor "%{%O dS ongc{lg Tne?y e %§I E\Aﬁé‘?@?rﬁmgﬁ igaryl,
Olm&témlalll nyhezterS)tdl}ﬂ L(med:aﬁimmlbmo:ff smﬂfar)(b,dﬁltdryaryl or heterocyclyl
Sr1r§1;gS Eelltléj % eijacF afél)f)f.?ylz %uP éF %r%}%?ngosutﬂ)givﬁﬁ g?(,)siagét rt]g BE a(l)nd
p@a[d atyl, hetgsiadyl ph hetyfocwlylp‘yrfg (thlonbﬁry begngpitstaéd b’y hydroxy,
bst o) n at sel e
asea”éYr% ﬁlm%f%‘ﬁ'r A éﬁ%}f@ SreCet g BPeKis .al‘ﬁxle
fslubstunuml aamid ot qrillybor @9C, T4ikylcabgpiouad s manws-Q% ¢alkgl. t 0
any one of clainms 23-28, wherein Bis phenyl

Zlgég gtr Ol%g%) dpo%d? arilcecor(’)c{mé ?r};’l éjn%roféﬁ%s !9 \/\,ﬁ’e‘fyl%rglgg&l 1u? 0X0-
flhﬂqryuﬁhletwyl optﬁﬁxallyr hebscartpbbndss akdaerdi; Rglkoay.any one
of clainms 23-30, wherein Bis 2- fluorophenyl. 32. The

\A}Z]B‘I‘p r el h %rrﬂyo%%ﬁghv{lgr iR ' afo(ﬂ}% laﬁrll{" ] 'I§ x%? rg> %\ -B- R 1s 2-

c s ar ero erocycly
cludyort-E2-oxn-aH- IS)alddﬂ alr);l) phhe/tler oaryl or heter ocycl yI

17.  The compounds according to any one of claims 4-16, wherein R' and R* are
independently from each other hydrogen, hydroxy, C,.s alkoxy, hydroxy C,.¢ alkyl

or

1

R'and R? together form=Oor _ R ,or
- \R12

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. The compounds according to any one of claims 4-17, wherein R' and R* are

independently from each other hydrogen, hydroxy, C,.¢ alkoxy, hydroxy C,_¢ alkyl

or
R'and R? together form ___R", in which R!! and R'? are hydrogen, or
- \R1z
0
R'and R? are bonded to each other to form , together with the carbon atom to

which R' and R? are attached.
19. The compounds according to any one of claims 4-18, wherein R' and R?
together form _____R", in which R and R' are hydrogen.

~
R

20. The compounds according to any one of claims 4-19, wherein A is ~-CONH-.
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ring optionally being replaced with a carbonyl group,
and said aryl, heteroaryl or heterocyclyl ring

wopib/ossasl y bei ng substituted by hydroxy, G _6PGE/KRRI005/011430

Cl al koxy, Cl- 6 alkyl sulfonyl,amno G- alkyl,
nono- Q 6 al kyl substituted an1 g;cz 6 al kyl or di-
C -6 al kyl substituted am no- Q— al kyl . 33. The

alns 23- 32,
erelnq§8%%§%29§ gnﬂe%é?%%??% lﬁeterocyclyl, one

carbon atom of said aryl, heteroar or heterocyclyl
rﬁlﬁgsbéngtthpﬁﬁE@@Pmtftm thmatimv@' Cgllcbllﬂ(‘hthlord-ph)enyl)

e s S A G A

édroxy, C-6 alkyl, G 6 alkoxg C - alﬁy
SURE2SorA- Mgthiyleme@yclepentinyd-1,2 rebersb@iylig acid Ry (4-shlos¢-iphemait

ﬂ@r% ‘@é’"‘ - ol 20 By Rl AL gﬁaylf gy am no-Q 6

compoun accord
clalns 23- wherein Rc is 2-o0xo0- ZFprrldln I-yI
dpbi2dAaH oy BSRT dtidytirpyyngsthylad-ryethasy-paloperitime - 35.

Tm@ars&ﬁmeqa% R@C:Hf&b Mheh)-aMNdE e[ 2faubt R - A= Adpyridin-

wher el
flMBﬂ%mnﬂizﬁb%ﬁ ZFprrldln | -yl)-phenyl. 36. The
conmpounds according to any one of clains 23-35,

W8 68)-Bpifo | 231 h%\“‘ 5 63d?carﬂ-$3§/h§ Q&T@%‘-@ﬂ%r@%ﬁ -0ide 2—

anhy one of c| , Whéerein gen an
i o o2 %ﬁ)aﬁI@@E&@ﬂrﬂ}BH“HHT%BK%arbonyI 38 The
conpounds according to any one of clains 23-37,

srzsus) R¥lhsrohydibpasinang- cﬁ@arb&gﬁk aéiahS[t(UcHIo%@Lphenyl)-
o-carb nyI which is -
'3 E{A a-4R(2-pxo- H&ﬂd%%né Ylbahkrwl aragie ’The

conpounds accordlng to any one of clains 23-36,
v@s;zsun)%y@rohwéy@@&rmmm Rélidasb RPhid &E@M[M chloro-phenyl)-

sub, t|t ed heteroc car honyl tionally

l{‘[{z guq{gtz}e 203 (g,@%lja 11-yD)- p{leny’f -amide},
(1S,25,4S)-4-Hydr0xy—cyclopentane—1,2-dicarboxyl_ic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}.

22.  The compounds according to claim 4, which is

(18,25,4S)-4-fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide},

(1S,25,4R)-4-fluoro-cyclopentane-1,2-dicarboxylic acid 1-[(S-Chloro-pyr'idin-Z—yl)'—
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl] -amide},

(18,25,4R)-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},

((1S,25,4R)-4-fluoro-cyclopentane-1,2-dicarboxylic acid 1-((5-chloro-pyridin-2-
yl)-amide] 2-{[4-(3-oxo-morpholin-4-yl)-phenyl]-amide}), or

(IS,ZS,4R)-4—Flu0ro-cyclopentane-1,2-diéarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(3-oxo-morpholin-4-yl)-phenyl]|-amide}.
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40. The conpounds according to any one of clains
23-36, wherein Ris hydrogen and R4 is optionally

waeashigisr ed het erocycl yl carbonyl in which thePCT/EP2005/011430

het erocycl yl group contains a nitrogen atomas a ring
nmenber, and the carbonyl carbonatomis bonded to the
nitrogen atom of the heterocyclyl group. 41. The

P A R Ry By S T B Pty

|c aC|d | -[(4-chl orophenyl) -anmide]
224.[ 2The¢ compounds2caxding P plpinh @3.rwhergin)D shed pplionally

(PESR S ooy sm et griem s ad bme g
tienafly isebssieutad by P(lelhal@g‘ﬂncat‘arnphleﬁydl Jromadtila@de and bromine.
2 {[2 fluoro-4-(2-oxo- ZFprrldln | -yl)-phenyl]

@5“ dehe éénﬁ)&ﬁuﬁ %c’o%d To o:g%llﬂey(% c@f&lls %’r p@ﬁ‘eqem B 1sdplh%ra}yl

rboxylic
2Py fthigaylopyrimalimstapyzidaginyli qxundcblyly*a)d phmwlpyrldyl thienyl,

?ﬁ]xrg%ﬁré)g pyr1dazm ylor );rl)r%ol}g]l qeln&ogtg)g? psgllrl])étltluteéi bafo ago)%y?
i @toacse&cted[f(mn éhllonrlg pwéhgqn)me am de]
2-{[2-fl uoro-4-(2-oxo-2H pyridin-l-yl)-phenyl]

- %n d€he compounds accordln to any one crf clalrgs 23-25, eirem D is.
| SR, 2RS) - | - cyano- cycl opr opane- | car boxyli ¢ acid

| cid @@P@ﬁmép@c 9fqparld¥12 yI )- anmide] 2-{

[2-fluoro-4-(2-o0x0-2H pyridin-|-yl)-phenyl] -am de},

(28R ?l%%drhpchﬂﬂrs QRELRYS ar%y&{eqmc%ﬁg% b6 %v}gér&ﬁeriQ%Sfﬁlbnally
cid -] chl or ophenyl ) ‘- ani de]

28“&t2tuttthmeﬁyl4or(ozilsseaﬂmqbwpreduh«rrqrowy phenyl ]

-am de}, (ISR

235) ThEYARELNS b QBE QR ﬂ?aﬂy &recufeﬁm%y by Gvi&&ifl B is phenyl or

| d
T f(g'l %Eé?ﬂ%gn %E %Y%Eﬂ%zmgwflpaaﬂw Jubstitytegd oy or two halogen

- &0hfd8dlected independently from the group consisting of chlorine, fluorine and
(ISR 2RS) - | - hydr oxynet hyl - cycl Opr opane- 1, 2-di car boxyl |

cPIQEHBE-2- [ (4- chl or ophenyl ) - ani de]
I-{[2 fl uoro-4-(2-oxo-2H pyridin-I-yl)-phenyl]

- 2871 dEfe compounds accordmg to any one of claims 23-28, wherein B is phenyl
neth ﬁclopropane I, 2- dlcarboxyllc aci d

Zsufgf%m ¥ [B'rcﬁle QOB | ) - ani de] _
| -{[2-fl uoro-4- (2-oxo-pyridin-I-yI)-phenyI] -am de},
030. The compounds according to any one of claims 23-29, wherein B is

fluorophenyl.

31. The compounds according to any one of claims 23-30, wherein B is 2-

fluorophenyl.

32.  The compounds according to any one of claims 23-31, wherein R® is 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, Ci.s alkyl, C,.s alkoxy, C,.
s alkyl sulfonyl,amino C, ¢ alkyl, mono-C, 4 alkyl substituted amino-C,_ alkyl or di-
Ci.s alkyl substituted amino-C,_¢ alkyl.
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(1S, 2R, 3R) - 3- hydr oxynet hyl - cycl opr opane- |, 2- di car boxy!
ic acid I -[(5-chloropyridin- 2-yl)-am de]

WQ2dop/Aa4s15aior 0- 4- ( 2- oxo- 2H pyri di n-1 -yl ) - phenyl BCT/EP2005/011430

-am de}. 42. The conpounds according to any one of
clainms 1-3, wherein E-3. 43. Thgpconpounds according
to claim42, wherein Dis aryl optionally substituted

b3’3 ongphal d@%@d@r@lﬁ% %&sﬁdm{er&ma JgL 25 B@ewﬁ%@]nkﬁcom&ﬁ

het er oar opt | onal bstituted by one 0g€én
ah@mogexl ethetgrokydyh &l @rqueatamdaf seidniyehetergarybeheterocyclyl

mﬁﬂg%ﬂg%ﬁ&‘é@%%a%nﬁﬁ% RS ﬁnfth&b@mn év?th‘%é% pechto B, and

elrn phenyl
pwd aarh, |hn§¢r03(1571 ar hd@rqﬂ}’d)’lsrngomhmnw beipg smh;tytqted hy hydtbxy,
I rid I t
P L CEPRT S AR K SRR AT e
ﬂd)Sbend 2n”-elr10:4(51 6 a'ﬂh’é ocdnpourlkig sabssivuteil nnite Canylkghe of
clainms 42-44, wherein D is chlorophenyl or

0514 or*?ﬂe/édnc)%dundééccomﬁ PERAMY qﬁcﬁa?rﬁ???@?%ﬁe?e@ﬂ%é i$4*6xo-

cl al ns wher er opti ona
pﬂérﬁ)}’lﬂd@r 1dﬂ)Pme@IHV§u®ub§t-‘¢ bﬂﬂedalﬂmltwr%arawoxm The
conmpounds according to any one of clains 42-46,

Wher e @ﬁpm%@x&copam ya a@y&g ot phe @Xlwlﬁerrfxﬂyﬁi %l o

being optionally su st y one or two ogen
aﬂwﬁ@‘%é4@é@éﬁlPmﬁ%@énﬁbnb@ydfron1the group consi sting
of chlorine, fluorine and bronine. 48. The conmpounds

aga; Or The&h oh LAY a QBEIIRE tFA B dFR oq%l'a‘ﬁgs 23585 rﬁﬁe@elﬁ A i§ —CONH-.
phenyl substituted by one or two fluorine.

co ds according t.o any one of clains 42- 4
gf e HQF CBF%P%H&@?%&FFLH&FO angpneph lagpiptafhdeeass & df ng

t Ry d@B¥enitd Bfis oAb dr dZubfitubabghs-BrbohyR-

38. The compounds according to any one of claims 23-37, wherein R3_ is
hydrogen and R* is di-substituted amino-carbonyl, which is ~C(O)-NRR’, in which
Ris Cy6 alkyl and R’ is hydroxy C, 6 alkyl.

39. The compounds according to any one of claims 23-36, wherein R’ is
“hydrogen and R* is optionally substituted heterocyclylcarbonyl or optionally
substituted heteroarylcarbonyl.

40. The compounds according to any one of claims 23-36, wherein R® is
hydrogen and R* is optionally substituted heterocyclylcarbonyl in which the
heterocyclyl group contains a nitrogen atom as a ring member, and the carbonyl

carbon atom is bonded to the nitrogen atom of the heterocyclyl group.

41. The compounds according to claim 23, 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-yl)-phenyl]-amide},

(1S,2R,35)-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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fl uorophenyl. 51. The conpounds according to any one
of clains 42-50, wherein Rc is aryl, heteroaryl or

whedoenesayrl yl , one carbon atom of said aryl, heECEEPRNYO11430

or heterocyclyl ring optionally being replaced with a
carbonyl group, and said aryl, geteroaryl or
heterocyclyl ring optionally belng substi tuted by
h&drox C al kyl, Q alkoxy, Cl- 6 aIkY

fl&ﬁvﬂ )-3agrianemethyl-ardgarop#rsnb2-Gicartgwy ¢<9&Iid $t[bschlbui-ed
aﬁﬂe‘ﬂ?l’)@m.l@egai l{‘l{/(ll—ﬂlﬁfrodi ¢2-Sds-281 ff))ﬁdlﬁq 5 ? Jamide},
am no- . 52. The conpounds ac i'ng to ‘any
0 f .clai erein RC_i s het er oar
AN éc%%wms% ORI On sl grid 1- la-chloro-
hetieayyainyile]a-{ 1eflrroely (J-yko-LHagyrbdth ngyly-pRbBLLSmMel h @
carbonyl group at ortho position with respect to B,

h
eRaRs ke DAGERBA e 2O RNERY oxgywachf%imldm@ -
-arpidgbky | 2 ﬂnor0a4 k3roxegH- pmdmahwlmphalyl -amkdd}

nmono-Ci . 6 al kyl substituted amno-Q 6 alkyl or di-Q 6

al1xl2rSyh SHy‘dYéb&y%Etl%m HofoPaRd-Hpl d1ca§§oxy_f|3 %cﬁqngq Wt o-

ey pdeior TR A ot SHap A bl P b HeBifels

al kyl or Cl alkoxy 54. The conpounds according to any
o18ROIRYHacyumo4elbBropaher g dncadBoRdlcia&dZ}-[(S chloro-pyridin-2-

f}lji%?deiﬂiz P85 d&'i*éﬁyorfodz‘ﬁ‘ &im) %R/pl pr}}é ] 5%@%“8

oun ccor to an
mhereln Ais -CONH. 56. A process for preparing

((18RZBH)-A- hvérwmﬁ@l@yepw@nmﬂqé diczbertydiar basig | i Z-(@e¢hdoro-
bhetlH Arnal&Yi-{ [@SthiRro-4CONBLJ- §Hrp/rm1§11%m) gﬁed‘yqnyrﬁrdfe i,ng

racem c rns 4 N@thylenecyclopentane- dlcarboxyllc

este
aﬁ@é@) e Hgf%ﬁ%%%r elrerhavlic sidp d-siyn-peidierar)-
dimi@e] ¥{ Hl-ﬁl;droefbfli‘oxd&pyﬁdlbl-Dyﬁtpﬂeyﬂﬂ asgdldcored fromthe
group consisting of lipase G fromPenicillium

C@gBRBRY g-hydr.bgﬁﬁ&hl/\f—éy'&feg}opane- 1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}.

42. The compounds according to any one of claims 1-3, wherein E-3.

43. The compeunds according to claim 42, 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.

44.  The compounds according to any one of claims 42-43, wherein D is phenyl,
pyridyl, thienyl, pyrimidinyl, pyridazinyl or indolyl, said phenyl, pyridyl, thienyl,
pyrimidinyl, pyridazinyl or indolyl being optionally substituted by one halogen

atom selected from chlorine and bromine.

45.  The compounds according to any one of claims 42-44, wherein D is

chlorophenyl or chloropyridyl.

46. The compounds according to any one of claims 42-45, wherein B is optionally

substituted phenyl or optionally substituted heteroaryl.
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Rhi zopus niveus and |ipase PN from Phyconyces nitens.
57. A process for preparing

W@ kBsaBIsA- Met hyl ene- cycl opent ane- 1, 2- di car boxsdT/EPes/el 1430

mono G- al kyl ester, conprising a step of converting
(I S, 2S) - 4- Met hyl enecycl opent ane,l_, 2- di carboxylic acid
di G -4 alkyl ester to

2 | e r
o e i SRR PSRN M\ s -8 DN K Y o
t p)en@ﬂ caid pd]@mslloswngyl@femgl qrtisealFsubstamiadarydintar twg bslagen
I PLE.from
ot SRRAEN LR AP Gl BB oy ST oo A and
| bomeinef ormis. 58. Aprocess for preparing the v
conmpounds of fornula (1) according to any one of

) e o '
e SETRERARY o B8 TR PP VD £3BT)
o$ub©11fallt¢dsb)10®53,rtwh@m0rianuf actured by a process
accordi ng to claim57.. 60. Conpounds of fornula (I1)

ot ?%ﬁ@%%&ﬁ% P Pl PIARERL s o
i Bueropbetyl.ned in any one of clainms 1-3. 63. Conpounds
of formula (V) wherein Dis as defined in any one of

CH@l r@hélc(ﬁnp&ﬂ‘rds Q&'@P&Hg@?arﬂf orfeq{f'&ﬁlnﬂ? iy I@ mélﬁ'ﬂh g

Rc and D are as defined in ‘any one of clains 1-3 .
chwephenyl-of formula (VI1) wherein B, Re and D are as
defined in any one of clainms 1-3.

51. The compounds according to any one of claims 42-50, wherein R® is 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, C,. alkyl, C,.¢ alkoxy, C,.
¢ alkyl sulfonyl,amino C,.¢ alkyl, mono-C.¢ alkyl substituted amino-C, ¢ alkyl or di-
C,.¢ alkyl substituted amino-Ci_¢ alkyl. ‘

52. The compounds according to any one of claims 42-51, 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.s alkyl, C,.¢ alkoxy, Cy. alkyl sulfonyl,amino C, ¢ alkyl, mono-C, ¢ alkyl
substituted amino-C, ¢ alkyl of di-C, ¢ alkyl substituted amino-C,_g alkyl.

53. The compounds according to any one of claims 42-52, wherein R°® is 2-oxo-

2H-pyridin-1-yl optionally substituted by' Ci.¢ alkyl or C,.¢ alkoxy.

54. The compounds according to any one of claims 42-53, wherein -B-R® is 2-

fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl.
55. The compounds according to any one of claims 42-54, wherein A is -CONH-.

56. A process for preparing (1S5,25)-4-Methylene-cyclopentane-1,2-dicarboxylic
acid di C,_4alkyl ester, comprising a step of converting racemic trans-4-Methylene-

cyclopentane-1,2-dicarboxylic acid di C;.4 alkyl ester to (1S,25)-4-Methylene-
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66. Pharmaceutical conpositions conprising a conpound
according to any of clains 1-55 and a pharmaceutically

w@azwepisakd e exci pi ent. 67. The conmpounds accor dPCIEP2005/011430

any of clains 1-55 for use as therapeutic active
subst ances. 68. The conpounds a]Ic]gordl ng to any of
clains 1-55 for use as therapeutic active substances

f d whi

L Slsldpafiaht 30 B AR Bl BTGRP bR o SRR Rt o
otheogocmdstiag oblipisnG fram Reyicidfune banamberti; Bask OF frofme
DRERSSALLOD: §fd KRIL SRTRIL 4 91, Lt her apeut i ¢ and/ or

prop act I'c nent R ch are
associated with the coagul atl on factor Xa. 70. The use
agTor dipngressofoc beipari6® (15@5erieMetttytmediyslopattaies 1,2-dicarboxylic

Py ORE) G UL S BRI i SRR 1 TP st

oc)@lqwn&aeedLkéms@oxﬂrtgtcabdléllala@dyMtqnaam:(Iﬂzss 4-Methylene-

S IR A e e AT =
i ﬁbhmlmgtqwrconasmrmcpfd@ekedbbﬁom Cacliderugesskpase RoEMIfeom:

aﬁg%gma{o? %u‘e’ﬂe rasel.ﬁﬁg? %rét/l S ; \zeﬁrraa %tle%%e?%éf Esrué A'from

détﬁqllhedz,chqnafvtmzsul arly with reference to the new
compounds, internedi ates, medi canents, uses and
processes.

58. A process for preparing the compounds of formula (I) according to any one

of claims 4-21, comprising the process accroding to claim 56 and/or 57.

59.  The compounds according to any one of claims 1-55, when manufactured by

a process according to claim 57..

60. -Compounds of formula (II)

& - allyi00C COOC, ,alkyl
which are enantiomerically pure.
61. Compounds of formula (III)
" cooc, alkyl

HOOC

62. Compounds of formula (IV)
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pdn

" cooC, alkyl
) o

wherein D is as defined in any one of claims 1-3.

63. Compounds of formula (V)

“ COOH

ZT

o o
wherein D is as defined in any one of claims 1-3.

64. Compounds of formula (VI)

wherein B, R®and D are as defined in any one of claims 1-3.

65. Compounds of formula (VII)

wherein B, R®and D are as defined in any one of claims 1-3.

66. Pharmaceutical compositions comprising a compound according to any of

claims 1-55 and a pharmaceutically acceptable excipient.
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67. The compounds according to any of claims 1-55 for use as therapeutic active

substances.

68. The compounds according to any of claims 1-55 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated

with the coagulation factor Xa.

69.  Use of compounds according to any of claims 1-55 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases which

are associated with the coagulation factor Xa.

70. The use according to claim 69, wherein the disease is 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.

71.  The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.

6%



