POLYMERI ZATI ON CATALYST COWVPRI SI NG AN AM DI NE LI GAND
The invention relates to a process for the preparation
w@boos/ogsBy mer conprising at | east one ali phati BCDEP2005/002862
aromati ¢ hydrocarbyl C2-20 olefin in the presence of
an ionic catalyst conprising an organonetallic
conpound, an activator and optionally a scavenger. The
invention further relates to.a new catal yst, a nethod
for the preparation of this &atalyst and pol yners
prepared with the process of the invention. A process
for the prepaYatel py 3e- | icrEboxponge deiivagived | east
one aliphatic or aromat i c hydrocarbyl C2-20 olefin in

the presspc&Rh @chrbaledsh h@&reﬁ?ﬁkc}{ﬁﬁﬁg 3 46&1&11) Pppide

optj onal | scavenger is nown omUS 6
q?@ﬂyﬁ-¥ﬂﬁﬁgﬁp6@é a process for. the

copolynerlzatlon of ethylene and at | east one
additi onal al pha olefin haRing from3 to 8 carbon
atons characterized in tha& sai d process enpl oys a
catal yst system for ol efi | ymerization conpri sing:
an organonetallic conplex of /a group 4 netal; and an
activator. A disadvantag this known process is the
relatively | ow activig talyst. The ai m of
the current invention i ovifde a process forthe
preparation of a poFynEN—mR%hNaﬂﬂatalyst havi ng a
hi gher activity than the_gatalyst in the known
process. This aimis achn Ny that the
organonetal I i ¢ conpound is fa coffpound according to
formula 1. where: Mis az af%roup 3 - 13 or the
| ant hani de series, and is the vdlency of the netal
M A represents a neutral or ghionic gpectator |igand
whose valency v is 0,1 or 2 and g is an integer
denoting the nunmber of spectator ligands A, Z is an

5 §'8Ral bridging noiety, and n is the integer nunber
of parallel brldglng noieties Z, Y is an
afi di ieNcar@-&°ni ng spect at or I|gand represented by
formula 2: (formula 2), wherein the am dine- containing

l ng angg | h?dr% MRS a)fk};f ocﬁﬂ@%%ﬁl%}kﬁ%lk&?% %%er I\!\Illé)rlf 08 lower-

m ne nitrogen atom
corrpr i adlyhday: @Wd@b’e&ﬂ@k EM-Tomeoa il Widiskry Setiwtituted fluoro-
Coney ek A TSR Ut M ppt e
b Snp 1L AR Ak MO rb KDt SR R SOaR
: nt eggbwar- £lky1l-N1 ﬁ”,amz)ong mna’ll Rﬁém@ﬁloweﬁw@yl lﬁ?ﬁJl@wer ~alkyl,
i gan e n e nu
neot 1 diettpirah et ot vk o g Al Tt ne
proce &%km:&rcarbmyl{wdnnlkﬁnowbmlh;d torr heteyoopélyltloevee alkglt y st
is significantly higher than in the known process. An

diti. .that the catalyst used in the
¢ @Hﬂrogﬂle@ﬂ%@rg

process inventi oh can be manufactured at |ower

cgsts than the catal yst used in the known process.
R is aryl, aryl-lower-alkyl, heteroaryl or heteroaryl-lower-alkyl;

15
R* is hydrogen, lower-alkyl or hydroxy;

R’ R% R” and R® independently from each other are selected from the group
consisting of hydrogen, halogen, lower-alkyl, lower-alkoxy, fluoro-lower-
alkyl, fluoro-lower-alkyloxy or CN;
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Processes for the preparation of a polynmer of at |east
one aliphatic or aromatic hydrocarbyl C2-2oo0lefin are

wo a005l09288k1 | known in the art. These processesPEI/EP2005/002862

general |y conducted by contagting at | east one

By ot PR i blpriadd cb PR TRE Giektnce of an

i nert hydrocarbon solvent. Suitable solvents are a

@8° 12 ihjpltrogar, hoverakiiyt; ey deatkyl ecyslopBiyi-tomtee alltyls had@kydower-
al kyl gERRors mrzaﬁq@q%é&n@mwamer—'aﬂ@f AL arfAbRABLalkyl,

i soner’s ‘and m xt ur her eof, ’ cycl ohexa
met hy | kejespatik ketiseoaryldavemalkphyar higtese el and

hydr ogenat ed napht ha. The process of the invention may

ggé%&‘ﬂ@?%@ébgﬁaeﬂ@m% %E@H&gerf atrr@ gelai@amro%cxh@% paldaslting
endi odu e made

ol ef i ritf g‘ ﬁfﬂ%ﬁggw ﬁiﬁﬂd@%?’% weg-ajab fuqE-lanpraloh

cont ai c:?t]tbgllkﬁl'; cfcalityl-toveer pdity,reyli agblosvedalilyl, deteoswtyl and
Suita olefinic 0 rs

o f oIS SH ST 2P Soicerd i Beaa B iy ragen atom to
ol efi nshmh mlcdyaaeraataqheinﬁ@m ah@t@mcwhcsrmgsielet:miéwnb@qg@oup
to two. Vﬁ %#ﬁffzerfd?ﬂl&%k&am (N Jn%rﬁh(gl %%ﬁ&in?l pyrrolinyl

rmnorrers e uns

fituted of su
to twoorsarpidipylywhich hstereyelisring e abien 36 ”i’é‘iﬁ%ll %I%W‘ﬁ@

of Cl]ﬁ“@}K&M_hﬁg%%ﬂhqld gag; C4. 12 straight chained or
cyclic hydrocar by radical s which are unsubstituted or

substituted b a Cl- cal. Illustrative
nﬁﬁfPhWWWWﬂﬁm éﬂ%ﬁﬂggﬁﬁegloleflns are propyl ene,
1- but ene, 1- pentene 1- hexene, 1-heptene, 1-octene, 1-
noneneFurthatgibe ieventioniisdonemped with egueessefor the mpeldeenes, of

ﬂheeab{J &)‘ﬁz%b%nd% p@ﬁfﬁl@&ﬁﬁ&ﬂ Pre rﬂﬁ?ﬁ@%?&%ntam such

ecene, nonad ecene,
eq:cuns@rmis aSWﬁlé@hW 111“— %ﬁ}heﬁ@éomoﬁeflhﬁpr the Rf@ﬁtl%tﬁ@ of

%ﬂrﬁ%ke&hcaﬂ%@ﬁﬁﬁ‘@@ns‘l met hyl -1- pent ene,
4- et hyl - 1- hexene 4, 4 dlnethyl 1- hexene, 4

3f‘re? Ih;f ngclﬁg g %_rr%tggxéencé)mpoun%b and inhibit the
&odgﬁlahkéh -fa]c{di'dChE Thee c&n@oihﬁdsatdméquhntly atfhededdned

Th Sie ﬁk‘? e tﬁer'é'%o%le i?l%lbl{f&g f&r@na%%f Q@o’rr?rﬁ an%[ Rgn be used for
Ha XI conprising at [ east
dﬂwkttatmomtd@d/ OThpee\@oUblll ef tb@ﬂ@boﬁﬁﬁﬂswéletﬁeﬁ} giéﬁ@él’né‘rt Others’

eﬁ’a@?k& Cj)%g tl'lr%nﬁj'%@ﬂsrlfee LERGh NS QB p&ip Hé@eﬂ’@it@ﬁll'o@&ﬁswe
ereo be endocyclln#%gd/or exoc

ad@eewa Pfh@@é ‘H?Sﬁ%@rrgg‘ﬂtna%ﬁ?ﬁ‘tssmﬁ?ﬁ? glargijon, COI%WY artery
SURSdsk IpigRbaary 'Ehib‘é)hﬁﬁ?dﬂﬁol& lﬁadreﬁrhﬂhmhb@dﬂﬁ dueyo atoiabr i se
g S B Rt oo ST 5l ouBt P R n e
atﬁe@dﬂmnlt of palty eaed chdrealsiociatdd witlp dirymbeb'tlc Nherepy and

%s elnfglsfs:al | erafra{ %ﬂlﬁsc%%ﬁé?)ﬂ%?gﬁﬂgs e )tclnotgffﬁ%s grafting

e Xadl ene e Xa
4ofr’étet¢y;tormry dr- peebphgqalgqtréeneg ané@mWe_nlamwnp,@g@ vgsp;glar access

%ﬁgy 1éL:llong teﬂﬁ)fégioﬁﬁ?yms]paﬁeﬁ‘t@ x@agth ﬁ{}ffbltc?rs Hﬁihﬁk\’lhv&qtlon Jmay

I ene, 3, hexadl ﬁ% de of
Eqrég :é?fgn 15a’réqlh eralaygyvl }C@ﬁ%l %&Eﬁt tmode o
&ﬁtﬁpémﬂe ] 91ate©et l’i@%ﬂég&troé-l ,iBhibitep blgmﬂta ﬁehro’inlﬁilﬁ)d agént,
I en oct a

P Ry, Dise PRl draeah eraor SR sl Sad gpeyent
4ﬁeatzh;ydses1 Théy mtthdwﬁmealsﬁbeumil as intinostragedne, 5-
met hyl - 1, 5- oct adi ene, 6-nethyl -1, 5-oct adi ene,
5-ethyl -1 ,5-octadiene, 6-ethyl-1,5- octadiene,

1, 6-oct adi ene, 6-nethyl -1, 6-oct adi ene,

7-met hyl - 1, 6- oct adi ene, 6-ethyl-1, 6- octadiene,
6- propyl -1 , 6-octadi ene, 6-butyl-1 ,6-octadi ene,
1, 7-oct adi ene, 4-nethyl-1,4- nonadi ene,

5-met hyl - 1, 4- nonadi ene, 4-ethyl-1 ,4-nonadi ene,
5-ethyl -1 , 4-nonadi ene, 5-



met hyl -1 , 5-nonadi ene, 6-nethyl-1 ,5-nonadi ene,
5-ethyl -1, 5-nonadi ene, 6-ethyl-1 ,5- nonadi ene,

W@20080988t 1, 6- nonadi ene, 7-nethyl -1, 6- nonadi enBCT/EP2005/002862
6- et hyl -1, 6- nonadi ene, 7- ethyl-1 ,6-nonadi ene,

e e g bt BeEnSs, SHIBLI Lok BORAN 200 e
BofBbiyds of the presadimration-tatl ipytviduslybancagtesné for the

5-net hyl -. .1, 5- decadi gne, H- ngt - - ' .

SiRpyg.cf B SgaR e OB R es R Red discases

WG 03591 2) 6 alecaditieere is séillatriepd for Bveldectar Emanhibitors which

LR b: ' i le-gl am EpAREA ERRity toward

?ﬁﬁlwg{tﬁ%:pf%fel}?gggg%ﬁeo e, l%r?)}%g{tﬁg,le_g}’ar%_ dgcadi ene, fy towares

toagulptlontfagtoyideadi ene, 8- ethyl-1 , 7- decadi ene,

8-nethyl -1 , 8-decadi ene, 9-nethyl-1 ,8-decadi ene,

8- et gl’ﬂére bres3nt iﬁ@&ﬁ%ﬁn@ﬁ@wﬁdlés the ﬂeﬁadgﬁ]@egnds of formula (I) which

1,5,9-decCatriene, 6-net -1 - undecadi ene

i lainy Ke oo TR campalBasafts PRSSIR I SGh apemsatedy

InBbhebagilaim, faétenka end alsélexkipit improwdydnrosacniygical

consi st of at a 0 |1 r in Bepl es of

&ﬁ%@%a§FPSQ%F?%&H%F?é%%%ﬁéﬁgk5?%?‘%ggﬁoﬁ%xene;

vi nyl nor bornene, ethylidene norbongne,

di cycllpesstoleiree indisateds e lalipwing definzions pisor HaefhdAe,

%ll Sstrald é’ﬂcf‘ﬁl’éfﬁﬁé Qﬂl@l’ﬂ@ﬁi’ﬁﬂ§ andlsc3pélbFihRYWhEyEed ehaxadd to describe
%;éivyny cycl opentane, 1, 5-divinylcyclooctane,

itheinvgntion ety cycl ohexane, 1, 4-di al | yl cycl ohexane,

1-allyl-5- vinylcycloocatane, 1 -diallylcyclooctane,.

i - al | yh-tlisispedficapenyetyah Cloexehis usdd to mean a group consisting of

I sopropenyl - 4-vi.nyl cycl eh e

SR Y e P L O

cycl ohexadi ene. Preferred pol yenes are polyenes, havin
at | edBhe terre “baldgany ctfexs to dybtine shiraingnbrosyps 6‘?\‘2}(1%%1"’9‘11

gﬁ?osf{ eo{}ﬂoﬁﬁgﬁy@lgljoﬁlig%ghgpﬁ@é}?ed. such as

-nerhy ene- 2- nor bonene and

5-et hyl i dene- 2- ngr hor nene, 5-vi nyl nar,bomene, and

2. 5 PR R RS, SR yoh SPERRIeREE PR, BYBh SHER RS
apdntihe dristkighEadin hemovilemy satmatted ajiphatierhydranaon radical of
di vi nyl benzene (i ncl udi | ts | )

LRSI FBRr e AT e LRGP ST &rbgn groms, more
vpreferitipphenery cbnz eteny, Lawkuakplgrpeps dssissesibsg belapjalso are
of Ehe %@§%gﬁgﬁﬁtioned nononers may be further

S 5?%1 W th at | east one group conprising a

het eroat om of group 13-17, or conpi nations thereof

%3 p » y
HonopolYyerisre, “lesegsciliive A0S 98 1 edpbipgtn WitBothe; groups, refers
aRay l?rb 2B &Qﬁgigﬁj_c-ﬁlﬁqdiﬁ iqu?oﬂ@ﬁl@mll‘éyl ?ittichdb béankstotsheaneafbon
can be prepared w t rocess. of the prese -

" HHOBIY PFETALRGnS BHPE: CbaR §OrLRE S PHG O el by

t figchiradiesls hmmﬁmeﬂiys afpmpylofsgmwmhnmuty i- @eri; ldlflnlprw@’ldmver-
an. activator. The ngt My yretldubie substituted
MNP F %8 Pﬁﬁ?ﬂﬁf %lrﬂé5|(odr¥&ets€fcel’n?'é’IT)?%1 (}gg%ﬁl” of "I@ Sy 03 SEIUT:C )
1Rvwer-afltyé gtaups hemrettered 6o pediydretlewanliyl’ one-htdewer-3lkyl
Cpecg?g@ivglkbo@c}fﬁ ?Ugiﬁe %ﬁionaﬁsub@iﬁ%n’c@ ardé.gHiRdeaUhvabbttated
sertes, re prefera Ig fromgroup 4-7. Even nore
plasfearaliyl groupparesetgireds chosen from Group 4. Most
preferably, the netal is Ti. In the organonetallic

conpoumge ugaft fivdréNavgraiogsslas td loeei-alkgigroups witich sreamono-

neutral .or .ani onic. ct.at i gan d '
| it sl TG Wht@%%SF%B&%XSFIP?%é’g{ﬂ‘é?%r‘l‘ﬁq’ie%@ggrﬂlps
Thg. CAHg@H,H CBf, OFsCHLWCF:(CHpE, (ZF3).EReamsl @&HoEF.

nonoani ons are carbani ons, silylanions, gernylanions,
am des, phosphi des, im nes, and chal coni des. Exanpl es
of dianionic |igands are bi phenoxides,

cycl ooct at etraeni des, boroles and the |ike.
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The spectator ligand Ais preferably an imne |igand,
a chal conide, or a cycl opentadi enyl -contai ni ng |igand.

wa\e0os/092381 | i gand i s defined as a group contai NPEIYER2005/002862

doubl e bonded ni trogen atowr4Exaanes of imne |igands

are kefj m ne, ani di ne, phos n ne . .

i mi noi MdEZBI F)%iv??@fy?)( 1}%{%&03 IEBW‘@Q ¢ hegyclic radical of 3 to 10
paarben somsnprsferabiyld k@b narhes atonms, slechals eyadprepylocyclobutyl,

( r rylLoxi , (substituted)

5:%10 er?l)ygoyr:}pa% Xy, (substituted)

qU|noI|n 2- ylnethoxy h droxy%glnollne

8-
8- ani nbegiiers| plexy” W%ﬁb@ﬁgﬁf gO80 P Wlerein R’ is an alkyl. The

Bel Al ‘erh‘ﬂldx?e ref&s By HeQ¥ygR 6L diteein R’ is a lower-alkyl.
8- am noqui nal di ne, 8 phosphlnqu|naId|ne

8- thlo |naIQ|ne zaln oIe or da o e and t

i ke, AR BT U A T o e Rryanioteomir s abdfigp The
| &mt“tlmnéowmchlh@gﬁtraférmyhe £rGpp RHSn,gvheThnél s algweerglkigle
substituted with at | east one R group. Wen the Cp

ri ng ' ’fhestléprﬁt“'ﬂi;gfoe%wgr ta.ﬁm?%” legasts thidr ip B BF e Pv%herteﬁﬁ@eis

R S nay one ring-syst

r ésmwlowphellmEmaplm of finpro-lejesrc ey %@uﬁﬁrﬁ ﬁﬂe@@hh-&s

f byq& RINAE, 5, QB CHLDS, By (GHDYRS, mﬁy)z@ﬁcd) impepgndsnid.y
ﬁy dr'ogén or “a hydrocar bon radlca with 1-20 carbon

atons (e.g alkyl, aryl, biaryl, aralkyl, alkaryl and

the 1ikp)teph “@lkiéﬁﬁe [ DS LIPik @Bﬂbhﬁhﬂﬂ withnarhéet gtoﬁlbé? Eﬂands fora
group 13-17. Exanpl es of %ych drocarbon r %»@@ E g
nﬁtgzﬁg,]pt chairnga brar,a,cbfg dpygrocagbogr € CORRIANE AhAFIIF RGP fnd 2
§éferaglz)2ytb l@cﬁh‘bloﬂcﬁ'tcﬁﬁs, @?E&étﬁbﬁ%'lO(chfb’élnla‘%lﬁg

|sone udi n rs) and t e

enyl, biph
| Lrwer- Y PH RS qlféfréb%éaek}w ersupﬁ? &Ryl gEOUpS-
9Ee9HP &/ﬁer%ﬁ(& Ff r@f@fsaeaﬁsﬁ@i%h@aiﬁn oSbiankhédAdideadasbon residue

gerny radi ca stanny radi cal s, am de radicals,
P hosphisidgan ahﬁeaﬂb@n dewppddo aprcfeattly 2 §uf SHiDAR 2Fogpy Saghas e.g.
&hggr{.dlcals hal i de substituted hydrocar byl
T and the like. Also, two adjacent hydrocarbon
radi cal s nay be connected with each other resulting in

ari ngTﬁé’ e @MallSund hy a@or&rc@lﬂrpccﬁfﬁblna’usmwﬁ!hrdtmrrgrm gands for a
nt S.

re Rigro as .s

e Comeare Pt Tt R B b ap op
anﬁl@QH&yﬂbbg@noﬂﬁyadmmmmmseT&meavxﬂawmedhewﬂnghnﬁﬁ@
of

t %%19 &{Sé\é%é))’renziflc}éld'}{yapéc% Sbl%gét??ée é%ng[gﬁsiu%%é'%;ﬁlé I?%rﬁij%nd 2 to
( 5 Mfemhlnt 24 f:alrbon efops: GrOwpS.8- §-PueRinTl h@‘@@)alkmyl groups can
t bstituted
S AR o U e AR
octahydrofluorenyl groups, (substituted) benzoi ndenyl

gr oups:Thé %ﬂﬁ?%ll{tyléh@dl)efé??foei s(@ﬁYgHt epanbadarlikd g dléiSsaturated
(substituted) heter0|ndenyl groups, (substi e

d
heliphagicihydrasppongreumet 1 r20igaehon LA S E era}kﬁyu{ to 26 carbon

h%Eo&ﬁso Bt 9&%}5@% Y 10 4BHR atddsy. Ebwad ﬁlﬁfrleﬁ@ér@ﬁpfﬁ; c%e@cnbed
a

hétero |iga i.S understood t
hhglonei aa@me%%aedfql}@ﬂw %9@80’5%%65@?’% a&fy fe&ff 94
Wi h@éhalr?&%raﬂﬂﬁd%vaﬂéﬁ@ sdeu Ak B ghﬁ]tlé Hﬁr@ce&b&g gfuplof@ to 7,

cycl opent adi enyl has been repl ace

t ero ato
wipkeferablyticde é&tré’rﬁpmfh%l RS T aghs ﬁh%j?lé em or logv Pa]kylene

16,04 ¥&ﬁ£ﬁ1!a nore than one heteroaton1present in
t%g)ggarlng gf the hetero |igand, these heteroatons
may be the sanme or different. Mre preferably, the

het felr Oa}gll@ rerhs*“ae otsaateé fcptma hé}iypoﬂﬁaphﬂ‘ﬂyllge?l%{ﬁlfprdfﬁﬁbly the
era eter S, n
BRS Bifibal B A P oMLY e R a 2¢ PrdrREq 3,

under L.
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In the organonetal lic conpound used in the process of
the invention Z is an optional bridging noiety, and n

WO 2006k2288Nt eger nurrber of parallel bridging noPEL/ERX07002862

In case of n = 0, there is ng-bridge between A and Y.

SebwfBintairsisacndenis <V o SrsEub 2anaiing SHowd Rk,
qewlbrl -flatnlyh dsdxodoeerf-alkylege %fbtrﬂ@lgreg gbemqmdi’ox;ﬂtagroup)qﬁabgen,
I he n S Si.ens
ﬁs«m?mﬂ?ﬂ%f oS Bk Rl a4l bilihg
ZagraoypNOayower-dkowyd thoe-dowarralgryulower-ehkybufmyk arieesulionyl,

31{58&]5 a]%@c&boﬁ%lk%{/v'efj Q;l]l:gical%'bﬁ 1o erbdlﬁé;)?l;ﬁ‘ﬁgnylal%%ler -alkyl-

es o suc roup
rﬁ@rmybh{ﬁ ‘Torg eavea;al Hyele yerﬁﬁ@ﬁwgﬁ@nﬂ-
rlawelt AL @arb@k)phﬁﬂay] M&%ko@ﬂfﬁibﬁ}sldﬁer-

e %#ﬁ%o&&ﬁsﬁ%?raﬁwﬂép"% RS —

((j ﬁkkb@t bénztrled;\ 1cdlvq3)hﬂrwdysmb;(b orddirfewhostkyd lshlydtl,tuted amino-
T
i NiAe¥ (Idrdower-alkgh oaNﬂdwneal&mlm, @r¢f¢m@1y§p}e@§<éfr@rn the gzonp
a&%sirstlh%?ﬁpwkpglg&ﬁﬂ 18‘@\751]1311[(1 gl Qi 0xB00 e -Gl %ﬁ@(ﬁ)ﬁhﬁig@gg a

spect at I gan 1 gand_that is re sent;ﬁglg%11
 eanradiaxyl graure, laa\wgfpn@@é%q%ﬁ S Nianddovey (ower-
barAedatmdchi® o] @lrbastyaNOIElohat- ﬁ&oﬂ%&h@@l@ﬂreﬂmﬂ){y Thws-

%ﬁﬁ%ﬁ;ﬁﬁg@ﬂﬁﬁw R STV e e

Séﬂhdxyeﬁ)rrbphylsmeﬂa@tlybcmbdﬂylaﬁﬁnﬂudmdughr ~glljlcfluSoHdwesalkoxy,

ded;,;to
DT Slpbrrc O o BGR PR BRI AT B lower.
bdhdrad hydroxi'@wmn aﬂwmaw Hoﬁowmroa&om By lomiey-aligil slowenkoxy,
)91%9&7]6{3 2% gf 9&590)8; loWeUa%ﬁ? and) m&ﬁﬁhﬂkﬂ&rhmh can

h9m<§gél$ by Fuhsgg{%w éﬁl%z gwﬁsm%lﬂg N gliD or

l%flv@f‘i'éﬂk%z Obre@rRidRuBstituentd areMalages i lbybr-lRatyG dlipro-lower-
p]gongB substituted with group 13-17 atons. Sub2
pt Pﬁ

23 VL U™ de, phosphi de,
phospi ni m de, oxide, sulphide radical, optionally
s ubst i The eemvihtterdrydyld eanksy hereididendtss non-gidngtic monocydlic

b 9(' & g&«tﬁesﬁﬁﬁjg éxc 5 éllﬂg qnern%ers's%ch H{k?%gas‘%rl $ub3 h@ﬁ-ﬁ‘o choms

€ part_of
r Sah@rt@fswremltrmncwgmgndsgﬂﬂ@éwﬁ havr%togb%év& ~S6"HeSOx-
bﬁk«?ﬁ 1RG0 REEEIY hérerdPclbd e 9?19@1@1&?1 akdpyero@lam estaxtgidhyl,

FOCGS t he |nve

neaEPal bl b Fp e g AL oIE: Bl P esoliny
dﬁﬁﬁhﬂﬁﬁl Qt@coﬂpiphedmﬁt 3J@&UIrﬁé\ﬂphbhgﬁﬂﬂ@xdn.—p@'dn&lﬂlylghnxb L

B e vl
aretehhénopyanyhitsedigiro- cacazcdylt 4,éfc$lhsadmfth1a2@lylt Bretfﬁraqrd/
pHQt%Po*lgﬁ% ar@%brﬁhgﬁnyl Ao ﬂo %orﬁhgﬁn}@li Qﬁﬁ??‘eﬂzﬁ%l and 2-oxo-

atert

aptP@ntiml y\ Intieroprelih eTupraey kavsle S@bﬁlﬁbﬂowa‘t&f‘éﬂﬁ? ﬁ%*ﬂlb?fg
t @@ﬂl@lolfn coﬁ‘Hé&l%leﬁt}?&@ €drén ’%!’rﬁ" t@hé @PM&U BhgfRmbaAGarbon atoms

E Ieth SU|tabE ﬁ§$ hlthene

dPT- AR Y&éoupa’ﬁ‘ay f §’ alc& °n§ FPABl e tertiary
am nes are trlalkylan1nes pyridi ne, bipyridine,

TMVEDA Thanelnf “Hetaparyt’aefeey to aSuirdmbties ted mearbered monocyclic
p&%g%g eg? ?nrer?ﬁlbtneréelzsﬂgg}gc}ﬁ 1?;%%&11& can croh‘% gxll @%%qaa&e&erably 1,
i fom Giaterdasebdctedifrion nltmgygpcmygemmrygr sEphE mcb ageryh paridyl,
i ke. Suitable bidentate |ligands are diim nes, alKkyl

or aryl di phoshanes, di nethoxyethane. Suitable

ol igodentate |igands are triimnes (such as
tris(pyrazolyl)al kanes), cyclicrmultidentate |igands
conprising heteroatons of group 13-17, including crown
ethers optionally having heteroatons of group 13-17,
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het er oat ons of group 13-17, phospha-crown ethers
optional ly having heteroatons of group 13-17, crown

werdvens2sBavi ng combi nati ons of heteroat ons of PBCDEP2005/002862

15-16 optionally having hetesgatons of group 13-17 and
crown .ethers co in roatons of group 14-17..0r
ISl S A R e B B
pyecass, thfentl goxzmzbhtoxmolyl)@xadmmﬂylannm]audyll poasidl, pazdlyl,
ni oni.c, i . X
30T RO o uP SRR, Lh Bk aRS b LRERRISRI M,
ahdglyl, irslakgliy], Prpfermgl hetqumyl graﬁpsj@re 250%0- pmdm)sll k09
g{yg 3 girg@ gﬁgw d8d iRHL A Hét%f&i?yl?%d;ﬂﬁ% ﬁwefa @bstitution

and acetylacetonaﬁ or, a”co tion
tifleents desered eambiey in oRngctipny R HVhpPrak %rre
%ﬁbﬁ&h@&ts hFeamIdgRe, IGWQIUﬂkﬁQMWeﬁfalkﬂ 6f CND rmmmocnng

TPoPh b e SEaPagroedy Ingrgme%g%%gﬁ%ﬁsg%

tdtenpof (e.g. al karyl, aralkyl, silyl substituted
al kyl, silyl substltuted aryl, aryl oxyal kyl,

aryl Oyer s nf&l&)@%%t %ﬁ)@b ?4&%88&1% ffho” ‘!ﬁ%&&éﬁl ainlyl

awndoary alkﬁ, , am dosi |
hraibetitirkegd) amlna1 5= Vv &Rear)d ﬁgsp@@twe}y mherem and R

NAARANEEQIRSm b Gthelir8 IRk @lkyRNi oni ¢ | i gands X
i ncl'ude halides and hydrocarbyl anions. A preferred

hal i d s chl rld n_.one enbodi ment the inventi

Pyl oBEH YA RS O APECEARE RSP I TORG ULU PG EAPb e
gretpse spaifidily éxeoiplified ihExanspled. definition of a
hydrocarbyl group, in this application a hydrocarbyl

gr oup I
ar oups dBP S S ERIE QYA L ALl QBM%H@E ?%h
Rrdli@éory rIIPéfap suchgrheupaceutiedliydecapjabls walis aeg srlfg of
aclfdﬁ!l qurfds %k hﬁﬁnula | Wb lf)hlyswl%ghl@ﬁly' Jokﬂ}?a@ib}é' rﬁiﬂeral @Elas, such as
su st ut ed gr.oup %1 qéProcqi

whipeh! %%w%éu%’bam aed, %ﬁﬁwous agid r. phagphgriqAad; oh &’“—h
%ﬂg@ﬁi}t lacidb, @UEISas ﬂ\@tﬁbnd@ﬁ@fhaﬁfc&d1dhyd61®eﬂéshlﬁhogfdu¢ﬂ5 acetic acid,

Rt el e bRt g S Rt

nazichiytic, achbowzsplicylimetidyThe tervet'plydrsiacguticalihamyptable salts” refers to
I
l\f“ﬁp P ?ﬁ%o&nﬁ%&%ﬁg 4 ngﬁ] Which a COOH group is present can

(ﬁquhedfqrgt sh;tls yﬁh@ggepf%qqy}plesqu gm}mgh@ﬁwalkalme, earth-alkaline and
dirhléRhaR Gﬁ&vshch §4d & hworen bﬁn Yhd Thﬁieﬂgaialrﬂ&bﬁﬁﬁﬁm, The term

Eﬁ;@]f@frﬁgéﬂﬂﬁ%?&, P %hfeﬁ{}f” 2 rﬁﬁe{%tﬂ ﬁf}k%.wﬁl fpditing palts as

afbciibeal dbokeare Pagferredrber of |igands (X and L) depends
on the valency of the netal and the stability of the

R T S e R R R R e

of anionic |igands equals the val ency of the netal
used. The nunber of neutral |igands on the
organonetal lic reagent may range fromO to the anount
that satisfies the 18-electron rule, as known in the
art. An additional advantage of the process of the
invention is that extrenely high nol ecul ar wei ght

pol yol efins can be prepared. This is particularly
advant ageous in a process for the preparation of

ul trahi gh nol ecul ar wei ght pol yet hyl ene with a wei ght
aver age nol ecul ar wei ght of nore than 400, 000 g/ nol
(UHMAPE) and for an ethylene/ a-olefin polyene

copol ymer or an ethylene/ a-olefin /non-conjugated
pol yene terpolynmer. In the process of the invention
the catal yst conprises an activator. Activators for
single-site catalysts are fairly well known in the
art. These activators often
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conprise a group 13 atom such as boron or al um nium
Exanpl es of these activators are described in Chem

WQRen05/0928800, 700, 1391 by E. Y-X. Chen and T.JPCIVEP1085/002862

A preferred activator is a bgrate, a borane or an

al kyl al um noxane (e.g.nmethyi al um noxane (MAO)). In the
process of the invention t'he catal yst optionally
conpri ses a scavenger. A ggavenger is a compound t hat
reacts with inpurities pfesent in the process of the

i nvention, which are poigonqus to the catalyst. A
scavenger in an enbodi th i nvention can be a
hydr ocar byl of a met id of group 1-13 or
its reaction produc atplggst one sterically

hi nder ed conpound contalnlng group 15 or 16 atom
Preferably, the group 15]Qr atom of the sterically
hi ndered conpound bears a
sterically hindered conpou ayle tertbutanol,
/ so- propanol , triphenyl B&fbi
2,6-di-terf- butylpheno

4- et hyl - 2, 6- d|-tertbutylpheﬂal (1)
4-ethyl -2, 6-di-te/t-butyl phenol,

2 6- d'1sNedrtCJR‘91 ylanilin,
4- met hyl - dl-terfbutylanllln

4%1:;2%PWPS?% .1<|t>‘§%t 9%13?%81 Y b‘\?‘p%%"ﬁ”ef -alkyl, fluoro-lower-
di - t erdlky utywr@mngr-dnwh éwloammﬂwhmdmm shbskigute&dnero-
non- | i;m ti ei%wlaﬁa enge @ 35 eNRRUW i Bh.um
e R R R .
triet hxlwéxl 'iE}rlnN%ml RHLE Om(kﬂlwmm mw(emu&yuqbngowéﬁalkyl

I SONers) but Ialun1n|u ncIu [
tri perhﬁ}ﬂﬁﬁlﬁ’}nhﬂea‘?ﬁr(]i loMetra (We§ aﬂ“@iﬁ’?fﬁ‘} ah‘tyﬁ Te"%eiyl
al um mue@ﬁyéélﬂahﬁddyﬁlgal ISloivepaiRylHx hetetd>d3relpl -Joweabilgl ni um

(including its 1soners trioctyl alum nium (including
£ 1S0 hydr oca | al um noxanes and

h%drod§£F@V%P%8¥ ﬁ@r?ﬁgyl|ke and their reaction

products with a sterically hindered conpound or an

akl d, isaoh aag-lewer-#kyl, heggroaryHpr hatarardeverakylf ur t her

relates to a catalyst for the preparation of a

yol ghl o ofRlaNY SRy TP hydR&y;Pr epar ati on of
ICp)lg‘iyo Igh?ns?gare nownyforo?’n U€S{Y6 1 14,481. In US 6,1

14 481 cateal € i scl osed .t ha ri ses
%P;sfa "an ?P&na%ﬁtﬂ 863%(&5% %S%e%i‘?f € group

I [ gan dcon'gi@angl bﬁhﬂi\tag&nabﬂogrfn, towies-atigt, ddwestdllsosiyt Budrodower-

aCt'V'tié f|n g]%y%ne(r)%étlon Anexanple of a

cat al y%1 tOHPi gwﬁ edi dl” ketinmne is the

i m noi m dazol i d| ne conprising catal yst described in

VIZ A- OigeTdE80eroshdwksteroattyk ardwtoebl-4¢PDvi ty of this

catalyst is inproved conpared to the ketim ne

cpioal ygthydt n,%ﬁaamﬂl SRRyl Bifdl‘@dll@lqwéﬁélﬂylﬂﬁydmxy—lower—

cat al yst 7 Compri.ses e reac LN

t oxi ¢ ddnbeeEe- eI Y, oWt é‘hcyfrg 2‘#‘?‘%&%&’ a?ﬂe“%ﬂﬁ%fef/ ralkyl,
t oxi ¢ hateioR B} Huteoagl- mweaaﬁqbasrltdnaoaydhgd ai mof the
invention is to prow de a | owcost catalyst that is

hgghle#l Iﬂgt ye. %;(lﬁ% ﬁ‘folfngra?ﬁ loﬁl%?r)liezsglte&?@ ﬁ%ﬂ{jth%‘é%@psc&ngﬁtmg
i nter neﬂln}altre&n, Iﬁwes—aawhﬁlyéroa{zﬁ@wedkyh ﬂlh)rpﬂéwer alkyl,

or ano
Amgdl ° hlgﬂ ¢ n{fgﬁqggrela b Ify‘(i: ?@Eéﬁp@l@l%eteroar_?l and

are deb@tmi -leye opi | aRe Rab togFieNHEER léf@a%%tom to
2003, 5451- 5458 The difference between an am di ne
contai ning |igand, covalently bonded to the netal ion
and an am di nate (both




groups conprising a first and a second nitrogen atom

which in case of the am dine nay al so be anot her group
wAa20081092861 at orm) is, that the imne nitrogen atpPeT/EPives/002862

first nitrogen atom) of the-aW dine is unambiguously

i1 T ogBHEA AR RUah ALRFEIT eI R eI a B TGrEroup
The | mo@slamg afipipdriditng, piperaringl; ogephainynpynblitingl, pyrrolinyl
o TS s g

Schene” 1 o en a
have dOb’oltml&tvlngalogﬂneQTét}’ﬂr@mvmth the met al ion (the
Iatter is not shown in the schene), which is
a@&laé‘euhgaﬂy@%ce!ﬂ@ﬁgé #idsYherbgNd as known in the art.
2 3 Schene 1 Anothér diference is that the imne
nitro of amdine is formally negatively charged,
whi |l e II‘?@ Y ne nitrogen of the am dinate in the
resonance structure is formally neutrally charged. In

the tRird riehphapes leveratikylcpclodlkdodyelvelkil-looten alkyl, fluoro-

t
3: f ; g%(%e(r: gﬁcﬂnﬁjfcﬁ&?y Pﬁf%@&@ ﬁ(keﬁqnﬁ)q\% Qlfczl h rtoﬁir gLﬁ)stl’%lted fluoro-
annotowvavlsylalosisbekingl BAC o R SOBE h NIRT K6 @l ons

of 1 hel%ye e rl@\tvgrem@‘( q\T(‘wbﬁtz?@,G@nfo%er JiRgl, RFIVEDS, RINSE)-Rfver

rel ates to sypported_gatal ys o i ses

or ganaf A( Rn 5 Eﬂa %r%%{ﬂ“é?f 1H<Y§aggé<b‘6<’rfﬂlﬁ¥b heteroaryl
naterbahetaﬂbdr)@%w&@ﬁ&yly ascavenger and/or an

activator. A supporti ng rraterl al is defined as an

0 AR o R S RPN IR RBP4 oo

of t helowevakyl) ﬁxmrodowe:ralk)é,dowenalkyS@Kbdeer aﬂﬁ&ragﬂnftfa’l -lower
suppor hal i des, such as
MyF2, %@Igééﬂré/g@ g}hgﬁ@%ﬁ zeol ités, and al um' na.

Sui t abl e organic supports i ncl ude_pol yners. Sope, .

non- | i FPEPABRES@fpIRYla bf) aﬁ%}nﬂﬁ’ég Uy oy %?ign‘gl’}g}?smlc’gmauy

Pd ¥plaBleisiEs tﬁé&‘éBf A8 nuﬁww[yygrefeer,edmw fieapyienedasfformula

p&j eth | ene %i ensates such as pol yam des and
>§§%@Pf§m&ﬁal 'A%t i ons thereof. The invention

aI so relates to a process for the production of the

or ganofhat edrhpeurciswp fumchlofl) haveni lastiwolasymhictripe etassand

acz%}@l%ﬁ?&%te%stl dsGn'ef 51‘}16195 ?ﬁjgﬁfguhﬁstgréoﬁ)eﬁg 26EEdr as

I ne- Con I Nni n and precursor accor di n?
t opticalrpiiee @mpgivngs. I‘PLT H(3 ararompognds Whicher s RutRepygrolidine-

'Tgtélaéhczfrf)&f?hg ﬁaﬁﬁeﬁva’tﬂvﬁes @n r@ferr%d eﬁiboduﬂ@ltfﬂf tljfer ehbe
| ant hani de series, and Q’E n@i %%# g taI
Mventign herdoferrsintep RFUIRRS fog ARG 2 EF
Jcﬁﬁ@&t&&@ﬂﬂﬁf@mulmlager denoti ng the nunber of neutral
ligands L, and X is an anionic ligand bonded to M An
am di ne- cont aining |igand precursor can be a netal
salt of an am dine, an am dine, orthe HB adduct of an
amdine. If a netal salt of an am di ne according to

formula 4 is used, the process as descri bed above can
be carried out as such, with G N
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SUbl J L Sub2 (formula 4), wherein SUbl and Sub2 are
groups as descri bed above, and Gis a group conprising

wa@2mepgdssof group 1, 2, or 13 or a group conprPGI/RERSH/002862

Ge, Sn or Pb. If GrepreserH%-a group with a netal of
group 1, group G may further contain Lew s basic
ligands as defined for L.'If group G contains a netal
of group 2, the group G goptains a second anionic
ligand. This anionic Ii may be anot her negatively
charged am di ne |igand n anionic ligand as defined
for X. If the group G nta?nscsn at om of group 13,
this atomcan furth e subftituted with two gr oups
whi ch each can be ﬁy necont ai ni ng | i gand
or X, or conbinations
thereof. If group G conpii at om chosen fromthe
series of Si, G, Sn or P atom can be
substituted with three hy Qcaplpyl groups, optionally
contai ning at | east on®'fiet &6 atRm of group 13 - 17.
If the process is carried outgwith ag §n1d|ne
according to formula 5, or ifs HB add@ N SUbl Sub2
(formula 5) wherein Subi and Sub2 are groups as

%%?&h @{éwanb\ké,l RY RE ROy RCREISX i lhfe a@alufinabhgmue in L he
nce o east val ent of a base wit
gyg&{mi%u{IW@YGFﬁBWB#éf’e-‘gﬁ thetofeagent. If the process

|s carried out with the HB adduct of an
am di eeforredicompgundsgd fistmade () diathoses whereinuR ais bydrogen,

;
rf(réxggrte ﬁ%ﬁgorbqu?r-ﬁ%eroﬁ“%yeeﬂa lﬁﬁ N ngléﬂ I—I@(O)
HiBwerddlipt C(P)-1 lhwempianhe(@ bnloweriaky gﬁgowgr tKE ts

Syab! 'Q(t)f)sioﬁ g%wldm&mma@)&d@wm ANEIL-BOhj lgtver-alkyl-
ha

p
fsé?mﬂugroslowlﬁs]dé% 814 q‘“f?é-abwbgpaﬁ 8%“8#‘55&&a($cﬂ| e °
|cQBp @I@nmd d%ﬁ@edrﬁbbﬁ’é whatdin Rherlewér aky, fedrb-lewenmikylnlower-

non e ’
B oSBT SBHETRY B2 8L By e R or
sHCt @)-garehy dreqyefarred) Imﬁ'dttépsqﬁmgph@td@ s gefimed gbove, wherein R’ is
dr ogen

Py A0 L L S o
ciyeproggsulfastyh 312 Arbi bisopthls §aﬂstsi>ﬁl19@%}\l J2-SO2, ethoxy-
t ' p t | b t
ﬁﬁ?f‘*@?ﬂﬁ%?l?‘“?&ﬁ?gonafé?%‘i“ B et ﬁiéyf o?r the

repar at of the s..carrie
Br eg e n@én@&lg pB%fgée l?‘chmeg{ %fat§8 gre%s?]% in éltlgﬁ;] % {§ hydrogen.
PGSRBS cofdb bﬁ&sydsaihﬁlse({ ftoweexamphd’ p@p}geslsl thonally

aﬁ%ﬁwg%de‘gft{&#%ﬁ B S tltue%égsr c@@roﬁ%gﬁﬁnwrﬁylﬂg%f BAfgen,

nghﬁoﬁfermﬂcak‘ysangﬂuc@a -lowiet- gkoxyt, aeRaisbsnzyl ﬁg@@paﬂymbstltuted
'\@ith lﬁ&)o@%%. @? i Bﬁﬁoﬁﬂz shib@irRea %ﬂaﬂ)&@g t(ﬁﬂé is indolyl,

2 and felated ar
cmm@fnmc} TR P et ﬁwaft?éegn'R ¥ phenyl

slitHER WiH 'hQPég&?@r Rk wﬁd[ﬂ?lﬂ;lubmmtéﬂrmﬂi kkgtsgeanMost

cmﬁ‘f’%%@ B T

In a further preferred embodiment of the present invention, R*is hydrogen.
Another preferred embodiment of the present invention relates to compounds of
formula (I) as defined above, wherein X is C-R% and R® is as defined above.
Preferably, X is C-R® and R>, R®, R” and R® independently from each other are



tetraal kyl ammoni um salts or crown ethers. Stronger

bases nmay al so be applied, for exanple carbani ons such
wasgoospesecar bani ons and hydrides of group 1, gPOUPPZN5/002862

groupl2 or group 13 el enents10-The al kal i met aI s of

dpetr o hegunip rR0Rs o ted adiiRlogrh gk ayteggbly X i

|ce@§tRﬁtmhalegan, R3| Rnind RfarehyjsasgenaMost prglaratdg. X is C-R% R’ is
eferr b 8 m nes, organolithium

cfgur%%’eh R %I?C?%r anlgago%nlgm um conpounds al kal |

net al s roup 1 hydrldes or group 2 hydri des.

pr ef er']F}@gani@@Q espesiaitp gmbracgs comppunds |0£fqrmw1h@%dq5¢ﬂbed

aafb%g@tv&}ﬁré?mﬁ %Sazryloﬁ&%‘éirdlﬁ Rk HQ‘Bef‘d% (03110033 compounds, Wherem R’
anomagnesi urp ou odi um drlg I%V cal cium, o
§ BPEEAITY HC PHE %Tr%gprj‘}P rresheter P TOEP Lo K ds ong ¢ lected from
btﬁél eFciipQRdsibindef fapipguidels pmdazngd @XHﬁWld@ﬁﬂylalb)ﬁmﬁdﬁnyl 2-
an aronpti,c,rin
Srecrargrin s BrafiAER Pl blenthisseg gravoly.
t axiadiahylyla imhitezolply pyrdolyle pytazolpls Upyb]ahﬁqtmzolyl thlazolyl
tl%tggl%gl f‘erBeﬂngdlg‘zowl Az ALAASORI, %olﬁl] a%gtﬁ@fzo}Xész oxo- -2H-

’ne er’ ne or gan m conpou
qr}galmflra)dmﬁe@ﬁftlm@ npustaites:  Exanpl es of organonmagnesi um
conmpounds are net hyl magnesi um hal i des, phenyl magnesi um

hal | des, paPeaAM, pREGESI dmpvahtsas thot Reg e giula])

es, ﬁ m haI i des | magnesi um.
opis! mi@? SR ES P HAT B O T Py R dagr s hcally
fbaicepielsle salisrthédayd. r esor ci nol magnesi um hal i des,
N, N- di net hyl ani | i nenmagnesi um hal i des,

di met ﬁ)é}; ”&%‘}%ﬁ{p‘ﬂ)ﬁhdg @?grﬂ% gﬁ%{?? B elected from the group

di benzylmagnesirum nmagnesi um
mqmphnglbfmgne& um ditolyl magnesi um

9&{%}% Wﬂ,@@sfﬁﬂﬁorgl ) ﬁﬂrﬁl@(ﬁﬁ@%'@ﬂﬁbarboxyhc acid 3-[(4-chloro-
bi msthy 1&; orC|n magne

RioTor > RGBS P U ek b spumide)
]E aml-u(mlmiﬂ@@mo USPY@roﬁdﬁ‘EH]y-ldlidatBUmm acid 3-[(4-chloro-

A PR e SRR A

| (mm)—NSMfﬁiMDﬂPMfdmnrha -hd- d1¢amb<acyhos¢1d Br [é#-chloeetphenyl)-
P&%@H‘%‘Fﬁ ﬂ%%ot Q?%H)rxgoﬁ-?%yﬁﬁmt E?Q gh\égglt] gﬂdg}he neut r al

cas

enal n
tfﬁ@‘kﬁmbérﬂf@mﬂemfcdlqu Harrierberglic peid ﬁumgkﬂ%? p%enﬁ)
F SAkde] @q f—ﬁﬂbyﬁhq,@l&o%%yﬁéﬁlﬂ yhhsHeRyl] smidejpeed, or a

gédPg‘f@aE ﬁgﬁr’éw&wﬁp%? 1Cﬁ8? g%%ﬁtr ﬂﬁﬁ't M%L o%vﬁhegyl>-
NYAREe] 41[2-fludfo- nl(lztdxaem@tyﬁdmhns?lqnﬁmylt ﬁg?de}n
S L O LR o

aphényht adidey 4d62fﬂne@d4-é2;{0|xv—éﬁ-bp$l;1dmubml)azrheb}ziﬂ @mlde}

C?gﬁji%)s &metﬁ%ﬁ#sﬁﬂ&@’l gﬁ%ﬁa I%iél g%QWWQ%la he @Hﬂ@ﬂi c
hym@ambgde dribArfuomé (roseedE prading hrgl) mbéﬁ};lﬁaw » of

L B £0i@8 € (Lphloanahényl
b L oo Bl oM B

d d byl
car %J( ? T{EZ-tﬂﬁng édﬁl‘qxcr?:ﬁ?@ﬁfndﬁy&r Qdé"rerﬁ‘g/’ﬁar yﬁ}aagent s
a(3~‘R LR e tthegestifold@-pyuolidietB,4-dicagrooyiixsadid Byl (3- shlng) a

PR o Ao {2t T ey bRyl Blae

r iR e ti-M ethasesplforg ggriobidineied-dice garali¢ @cmd ol (Achloro-

h & Jol t [ bedvBRsthid
D e R IV
repl aced by a hydrocarbyl ating agent. Suitable

hydr ocar byl ati ng agents are tri- or tetrahydrocarbyl

boron, tri- or tetrahydrocarbyl alumnium tri- or
t et rahydr ocar byl
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gallium tri- or tetrahydrocarbyl indiumand di- or
tetrahydrocarbyl tin, or the reaction products of

W b@seoxsgdr ocar byl ating agents with stericall ypei/RemEo®e2862

aI cohol s, thiols, am nes or. phosphanes. Preferably the
drocar byI a or. a

P\éB érMeW%é’g}% t519710 n;%rqhsde iBe- g‘/fﬁcaf oxi agjd 37[f4-chloro-
aﬁn@a‘] 4h{>{d4ﬂual)e@4t (RosRoAEH adysidor- 1 rpb)-phéryl |damite},

| h
%9% ?aré o R S et B ﬁdifg.l
fpl‘réhylck&bamoyib@yrrbydmledlecarboxyd;c hydrm@by estatini um
A i
l\nheeylhaeﬂ 1dibi[9- ﬂ%oﬂy@r@@al%gﬂ%@%é “ayehenytlorpidees
e 40 Sh B35l TS > -
mybéfrfg)m efl}% &mlgf’gé‘iqg[§r4‘+0€ﬂ‘l4u% SoNg {2’1”? “Uhtl\Rhenyl)-amide},
| étl?\r{lmlﬂ Meﬁia@h@%utlfomfyhpﬁrdidm& B&I—dleﬁbomlmabl,d 3a[(d-chloro-
it hi i ne
R ORI MR P SR B ag ik 43y ghenyil-
naxhidy], mragnesi um hal i de phenyl magnesi um hal i de,
b [ ;
S AR At B et Bl
xﬂ&;ﬁﬁfm@ @ Lnoreradt g lﬁe]s“V]t Sﬂhﬁﬁglﬂé% hal i de,
dﬂr%t @Rh rél?%?lrlc('lﬁ(ﬁbﬁﬁ 1@1@%138143—d1carboxyhc acid 3-[(4-chloro-

dphﬁgyﬂﬂ @]néjeé2 no(:"rg:51 SI ugiégwlgl nﬂlr}] yl)-phenyl]-amide},
dtrli)ﬂ%n@RBlmgmS(Earﬁhmb’plmﬂﬁle;rh-}ﬁymhﬁnﬁghéshqarboxyhc acid 3- [(

RIS . e e

btra;IQsel 3R§t4lﬁ)‘5[)-rle(§dr,?emeﬁl]u))mg tyireaidine-3,4- dlcarboxyhc acid 3-

hady! en
%c%o'}léﬂi Con?al m 4 ﬂQ{ﬂHgQ&QS(IZL’(Sﬁo -1 55PIdes 18f)-phenyl]-

um ni u carbyl ati ng ‘agents ‘are
damgbbutyl al uni ni um hydr| de, Cl-C20 tri hydrocar byl

tmmt H@brrﬁﬁdpﬁi/cﬂfd%‘eaﬁ hydicaabonyiio axa Beig4-cilvgo phecgsamide]

f t Tt tah d
RSN e S AgRaTEL el ¢ compound
i @1@4}5)01 Whan;&ﬂﬁdr@bip@rrsbﬂmemzsdEaldvox;zi[cwte:rd %[ {4reltlonpe3-
t { t
banonea Rk R AR OE 2kd- ﬁHrﬁ%ﬁ?&c@isﬁ%l | fimide,
i fﬁRe«tR)l WemeIWrghdma@L%d§MWM@c@f% refaro-¢
gﬁg o Sﬁ}&??l{) a9n1H Fzﬂﬂ&%ﬁy E)oék@gﬁnﬁ;trﬁﬁnhyﬁ;%&ﬁ;bpa&;de}

atl C, car

otrasseemsy aﬁrl Or PRk YL %r@%%@rﬁi%gu% gt@ fg%f

1éﬁﬁl 1L ')Jpﬁen}h@d’l}gQﬁbﬂ!’iplyﬁoh@lhhﬁyli’pacmﬂ Ao brplsestesy cl i C
e rs,

h
Rt ﬁ%ﬁm e ol b fieyheRir il o T Bhdro-4-
rgheﬂyfhl)-ragﬁde |atnf2riucroHde@- oxve? B afyridin-@f@)-phehyl] -amide},
e [ | I7
S?@ LTRSS RS TRl 2 URARCL iU 99 81 BAAR. 210
t beo-CHEpirydin- 1a3db@hdm3ﬁbamuie& er[(llﬁv@ﬁ@lr%ﬁl)r%méa} sried out
b}/sIQ&’R‘)t ?% Qne%{ilf ga 11891@1334 Ridaeb b BAdsd Wit Ra@o-4-

dnonet a | C. rea g:h Zr mul a he Bl rhed 1]-amid
roRberaqreideb quO]iOS4 #oEa- A 5piagm-1-yl)-phenyl]-amide},
' tﬁtﬁ AR} m&ﬁ?ﬁééulf&%ﬁ@froﬁﬁnﬁt@@ﬁ&afﬁb%tyb@ac&bbg[A’Bﬁuoro -4-(2-
W at.i v s.on C oduc
pero Ty PRPaat a4 LT piReh SRl PREe) o
M(¥R YR B 1a\ﬂethanesulfonyl pyrrolidine-3,4-dicarboxylic acid 3-[(4- chloro
phenyl)-amide] 4-[(3-fluoro-4-morpholin-4-yl-phenyl)-amide],
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we@amwsesssed as a catalyst in a polyolefin

obt ai ned by contacting an am di ne-containing |igand
Wi th an organonetal lic reagent according to fornmula 3

pol ymeri zation without an adgitional filtration step
oSy St s e R B iy £PPRGRG R Sheny-
Qhgas mTﬁQaﬂlder-@@H@meH pgidiequily-ghenylhemgilt can be
AT e b SRS B SR
am:thmephényumn@d] 4 A{z floomnt- @@X@fZH m@mbnelselmphenyl] amlde}
SRRk Rek b gl ik e M B aad R TRy
byt 8l big tor - G epo>-gH-Byihyd PoaRLbAmidel,
RBR@%SLMeEha@L@sSﬂﬂoﬁﬁ ]IJ | Hﬁuﬁ&ﬁ@@@Qﬁ&e&Bbiyﬂ@ a€idIPQ R Top®Y-(2-

t h
g 'Slglnygg}now@rpfﬁw&ra f ?z%{ K S ﬁ?&%ﬁ%ﬁf abl e
S(QR\ll@\l’)Il Mitemhesdfonhyl- pﬁkﬁldﬁﬁﬁ)ﬁﬁs&caﬂbomﬂm atidef(#idblorps

SR N PR BRI P hERF P alfa !
o(aRallR))ﬂ—h@d?edﬂﬁgykmddénﬁﬁéﬂdlp@hOX% |aé1_I§ ;ﬁ B4fq1il¢ftéd
'ﬂhe?lhlz%rﬁlﬁft g?) of 24 ’c}&!‘—nﬁﬂi&&ﬂﬁ Jph %Jaﬂﬂ&'} I on
c(éRa%R)sRYrmhdiIhf; }1&,«@2@3’%2 agif St & ﬁpr(g @y%m@ %%179& 4l
&%cﬁg mz;—&ﬁélqig}%({ﬂ@n fblgt?egf;}tp ;Meal&lMé(] Ph) (C5H ON). Fi gllil‘l)re
Felhins s M ey P e Qi R bouticacd T (AL
cam-mzuymerz 164 Pty - Pnidb 4- [ (@-getloxtobshpsndthg-axaidely
@&é@ﬁ-@ae%acg%fogyﬁé%hdlge- 25’531"0?@%1&& (Bollbft
Cpehiz @aB{dCE [ B RPH)(2 4mos -pyridin-seaplenpt ojreidel on.
'Q% 4}{%9 M#Rgheklﬁfcfnﬁ ggﬁéhdﬂl& @S}taﬁh%exme at:iaez, t[QLﬂ@M)mg(z-

®@$Hcm - b hen} g b Eﬁg ey Phes sl -aide],
fRféﬁié PRIpatd- Q%QH@&}H)L dldei?:ﬂfv‘ﬂﬂcﬁiboxyhc acid 3-[(4-chloro-

S SN AT ?nsdseEC
2REUR)- Bxﬁ:o,mthyﬂld&bechmesulﬁmyb giyoradidarees, épbqaalvce@rhxc acid 3-
RS R IS R G PR I phen )
snﬁidmare Tri SEC 2. 7 or h| gher version Col ums: Toyo

1) PP ﬂi’g@lfa ﬁ)}\p/mﬁolf&ﬂ%eg 4Qﬁgarf>&i$r)1c Gahisby(atchmo-

e sar el b gty on ek, Lipear palyetilep e (65

T@me)ag 4@1]1&659&6;:&1@%0;4)04 fd-flab 1 -4-02-egbi26h pyridinreyl)-
300, m. Sol yent/

l uen
1P126nllflctaFl?a€FﬂY r% E\ﬁ?ﬁ’?xﬁlbcoa[ﬂfithgleftefif | onol
(3R,4R)-3-(4-Chloro-phenylcarbamoyl)-4-[2-fluoro-4-(2-oxo-2H- pyridin-1-yl)-

phenylcarbamoyl]-pyrrolidine-1-carboxylic acid propyl ester,
(3R,4R)-1-(Pyrrolidine-1-carbonyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-
chloro-phenyl)-amide] 4-{ [2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl] -amide},
(3R,4R)- 1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2,6-difluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide},
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(6-oxo-6H-pyridazin-1-yl)-phenyl] -amide},
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4~-chloro-

PCT/EP2005/002862
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stabilizer Sanple preparation: D ssolving for 4 hours
at approx. 150 OC Filtration through 1.2 mcron Ag

wo pdose9288aNpl e concentration approx. 1.0 ng/ m PCT/EP2005/002862

SEC- MALLS was neasured with B8 PL-GPC210 with Watt
DAV _ECS; d A f.t
moeriamite] 4l ladirof B o PReE T ridee o
I( BRI@RW-&&I-Bro‘ﬁaﬁmﬁbhyl p(ykM)JdmsB mela:stbce@hauad 35 (p<hioro-
. e
a(3Br41RB(e‘lr (2AFlamoce eBGD- mmhldnmﬁaé carlpesuytic é‘Fld 3-[(4~chloro-
T S o AP o e
GBI ralidinn drikemeifabd Po (kiRBIgFOPRES B2 Zide] 47
Fﬂ'l{ldrgi_z;tr@a@% QﬂelwmgﬁMe)a) ph?lwoama?}t i on o{ ht he vari ous
er. cen iV
%R&@% %ﬁhﬁﬁ PhepBiepSoputat i obny Py b8 B 1-
aptkniosibain opl ﬁ)hlaﬁieal(-ainbomyh(clvsﬁ)temér@ylrm'as,ur ed
2 o)
A e ﬂ”ﬁg@)i’w o e R M A g e erjoel +
Aﬂldorea@pél—omﬁﬁsp)mhe-lcw@hew b@mldﬁ}bder ni trogen using
S@glzlg? li Mg&ﬁh@ roh@'irfet@ldd%alﬂl%xyﬁa afld e aRBloAeHBenyl)-
I St rom 0dj aﬁSI ug1 al | oy
ariidg) %h&@ﬁﬁ@n@ﬁ% Okiétzﬁ PRE Pn]dV %GPV FoGne was
Eg;tRefk gz h@éﬁﬁ&ﬂéshl% Irbxg?ﬂﬁggmr gmmm@ deixhz-§@heriare
a
r%}é%ﬂ’l)éﬂn{ﬂle?ﬁg& ?Z‘I;{’erflwgf OBYRPIFT Ik 791) é@n@ﬁt§ﬁgde f
ng-l\fléthalzefsﬁlfm_@lh_qp&rrahdme-356{3@&1%}’“1&@@&)?’115éﬁ“dﬂplipe
| arative
Coﬂ%gbﬂacfmlde@‘l {tig[&prph&%égﬁg @‘d) gﬂ%’;‘ %Crlegonp ar ed
aS&Rjd%)chMeIhamesulﬂslﬂ—pmlbh pe-3 @%WVW%Q ﬂ@s&lﬁarq I
e ke gy-}n?ﬂb{# - DRYerfiaiSe- Pléﬁlf&@;ﬂ)ighé lThrBQlﬂ} der .
I Tid, 2
pf@@ﬁ@'ﬁ&m&e’é}fw&wrﬁ iRt gickf PO Tc 4 £’ it
‘ﬂ@-@ﬂmor&ﬂﬂiﬁ&@dakb/(ﬁlﬂ)@phmﬂﬁdamide},

i T T T
Ngﬁ@ﬂ Jilpesideh 4Exafpineethy- mpermeoeﬁtwmﬁlesyﬂtméﬁ}s of

ﬂ%{ﬁ&%@% Y ?%@mnf&%%hc aﬁd%r:g&tmggb ;)f

i 'phdtml iy ] Hel 4+sorsbrpkiolingrdoreth arl aplseawl]rq of
Lﬂljj'fl rl@[e{ha}]qxesu?f%nﬁ*py%rol-ldi]nef@mjd}caﬂfb)@h@ héy |3e[t(£l-ehlo(reﬂ-0
di ti'on, the rea s
et amids] 41([6- (esthrd PipsgRae b opg) st lr S,

t ?W@Rﬁtlul(/{%t}ﬁﬁ%ﬁﬁﬁﬁ%}&mhdm 4-dherzenlit aéid 8- [(2-chibray,
phenyl) -amide] 4-{[4-(4,4-difluoro-piperidine-1-carbonyl)- -phenyl]-amide},
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3- [ (4-chloro-
phenyl)-amide] 4-{[4- (4-fluoro-piperidine-1-carbonyl)-phenyl] -amide},
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[4-(1-oxy-pyridin-2-yl)-phenyl] ~amide},
(3R,4R)—1-(2,2—Diﬂuoroethyl)-pyrrolidine—3,4-dicarboxylic acid 3-[(5-chloro-
pyridin-2-yl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1 -yl)-phenyl]-amide},
(3R,4R)-1-Isopropyl-pyrrolidine-3,4-dicarboxylic acid 3-| (5-chloro-pyridin-2-y1)-
amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl] -amide}

and pharmaceutically acceptable salts thereof.
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nmmol ) was added to the white suspension resulting in a
yel | ow suspensi on, which was stirred for 16 hours. The

WOrR00b092881vas cool ed to - 700C and a sol uti on OPCT/EP2005/002862

Me5CpTiClI3 (6.10 g, 21.1 npi) in toluene (40 nL) was
added._ The s

et diPErEn DR e AdoTRO RN eretle 4B A fopelsbted i the
Sgibﬂlﬁﬂdns‘ﬁﬂﬁgbermvgd in vacuo and the yel |l ow orange

xane
fr i Ree it R R 558@%8% acg*g%ﬁ@ Lo

phed gl) -aweide] cﬂﬁ{iﬂﬁbtoeoﬂzé’domﬂﬂl-pm@l-(ladbp |-gaiiet3) d
1@%@@ 17]g1§1 &E@ulféglapeﬁ dg;hél(ﬂ@ %%:"&carg’oéhé bad 34['(& (chl:Bréa gﬁélgzl)_

u@sz& -930-251- msdm 1-ylpghony lrsm@d ¥bs), 46.0
( %Metl(eﬁr%@ul o%éoﬂ) yrréiZdife- S@JIEJIIBﬁk)EEmQEldM? (@rchil dYe-

dw@pmmlﬁ@r {3 o Lo g lg s “§’” i gara”%cﬁm .
s@sszm)) Si-0sdp ﬁet{pprﬁlGﬁIé'd}lﬁh-Z(Mcglfmb(cﬁc&bﬂiﬁ\J) 46611?(& I?Ilegzk) 4
:Hgldﬁq é(q[#gu?/vé)yi g ovved P%rlglnolcrrz}lll) ?fh%%ﬂlr%errp fat ur e and
s{3Rs4T0 ell -Mathar@ s oy py Toledine-Bdr divarboxdienvisld-{ (3

?1155%1&1@% ﬁf%ﬁlﬂé ?g%fl' ?ﬂuo?éfvéls(gldx@ i gﬁiﬂnr e%x chm1de}

exane tw ce . ? %H d
3Beiot 1-Fermey- Lgyrrcé@%e %»éxdéc Shvalinad By[ L6Blorerghend) -amide]
f4J ng Aol 0 (2-02808- ﬁﬁkﬁﬁq E@}I}Sam&te@, characteri zed

(

R
Nl oéa%%%g_ﬂlg)%?u gyel li 1&égbeln31iar oir)m(:m 1,4)2:’*{% c}ﬂoro
(1 he bi)arﬂlﬂd | by[ Zlﬁlﬁbrblmzig -8%0 EI—]]\ﬁzr)dl(l{IDﬂib—@}lexﬂle -pmige},
@%/ﬁ{) 4]}‘%22 %Z'Jérlfﬁ.l rg gt%ane%ﬁfog}l% é)?t&?ha%% éﬁl d?%rl?%yﬂz add 3-
st(ﬁtcbqupﬁvhesylévhm i4n{ [R#fhyorq-4- @yonondd ipyridin- ¢rh)- Pillen}’l]
(WP) (C sH nN) tol uene adduct (Corrpound 3).

B&S@ﬁl% bﬂ%&%ﬁ? I@%O%L?gsﬁr%@?m% f%edl ‘Ea(lib‘@ﬂ’h@ aﬂm(ﬁﬁgfo)m-

I ﬁhéﬂyﬁtaﬁﬁide}m[‘z ﬂé&om—xz Ba@zm ii‘frh)dlﬁ WS- ;&»ea;ﬂpanﬁ@}
enzo

R b, TSI SR s L

hphdr@lddﬂﬁmo(yﬂgpm‘tdhdami14cmﬂ>’5xﬂlc&c(dletﬁﬁ egter,4nd nmol )

[
e SRS E e TR B A R, ‘4%%%%8
wehenyt)earoide 44 H’déuonoe@%@@oﬁibwadlé layiet phigeylpre
was extracted with toluene (2 X 20 nL). n- Hexane (40

EASE)RC 14 ngﬁﬂlﬂﬁﬂﬁ)e aﬂzﬁﬁe msdl@efr}é&)@ﬂc'atﬁ@d (8fchtoro-

It 599 stal
CPyRtiarSy e e é} Fakir iy 30 Rhgy)-emidel
( GRGAR)-14s @pﬂ ﬂroﬁdﬂ;e%,{—ﬂlcaﬂﬂ)bd)'hc aid 3{[(‘6 clbho-pyridin2-yl)-

f?%hq,?izl)z{_[ ofo ?2 -0XO0 21—% pynghn 1—6f_|)phe1%¥lﬁ]tarr]nel§e s of the

6ank pitrimakeysiveltydcceitaldle diltsthieresft soi ndol - 1- yl i deneani ne
hydrobrom de 2, 6-dinmethylaniline (6.2g, 5 1 nmol) was

dd d
adde fthg‘lﬁ be 9#%&5@%%@ atdhe %ﬁﬁ@ﬁrﬁg S%&%ﬁﬁf&&nﬂ;@[)@n fhis,
tt;wne@mrumaf b? 9@%@@@11@ W@nﬁlo%r%lep tggrpyd %ﬂ‘faitHV?SéValélah are

ot fpaBRGMesReFdoNbidR th @hdieent(3xufitl In vikbt er dryi ng

11. 5 g of the desired conpound was obtalned as a white
solid. . The filtr wa heatedto ux fo urs.
Aot herbe tyegtics et Fyriaitasss e e Hanthelth ot o
acémpahndsioffadmofla U3 aOdefineB8@bYve, Whghmroabus:ctompsses
characterized by 1H NVMR (300 MHz) (CDCI3) d (ppm:

Pl imdlin § ¢ (0 20 2106 e

and by 13C NWR (75MHz) (CDCI3) d



(ppm: 162.9, 141.8, 136.3, 134.7, 131.5, 131.4,

130.4, 129.7, 127.6, 127.5 123.7, 57.8, 18.0.
wyovshesss of CpTi Cb C fiH sN ) (Conpound 4). BpVEE1085/002862

(1.1 g, 5.0 mmol) and -15 -

2- (2, 6-di met hyl - phenyl) - 24 8- di hydr oi soi ndol -

1-ylideneam ne hydrobrom de (1.6g, 5.0 mmol) were

suspended in toluene (50 Triethylamne ( 1 .5 mM )

was added and the reactifon i xture was stirred at room

tenperature for 18 hours e solids were filtered off

and the sol vent was cuo fromthe

filtrate. The solid Wwag extrdcted once with tol uene

(80 m). The extragg?wap—gddeg—rS the first fraction

of product and the sol vent S renoved in vacuo

| eaving 0.82g (39% of & d powder. These

crystals were characterized by {tH NVR (300 MHz)

(CDCI3) d (ppm: 7.9 (d,, N Gt, 1H), 7.5 (t,

2H), 7.2 (t, 1H), 7.1 (B, 2HY 6.B (s, 5H), 4.7 (s,

2H), 2.3 (s, 6H) and byl3C N (75NH§Q (CDCl 3) d

(ppm: 139.2, 134.7, 133.4, b 2, 127. 2,

126.9, 126.6, 123.8, 120.7, 117.1, 113.9, 52.4, 16.1

Syiri heshpoadd GpM, T O (G RH N ) (Compound 11)

Me5CpTiClI3 (1 .19, 3.8 nmmol) and

_( i ’

ﬁ?)héaggglagg%h{l@?{eg%%leﬁégm ne hydrobromde (1.1 g,

3.5 mvol) were suspended [ mn toluene (40 m )

Triethylamne (2.0 m) wa$ added and the reaction

m xture was stirred at rogmtenperature for 18 hours.

The reaction m xture wag heated and filtered. Fromthe

filtrate, a small anount\ of /sol vent (10Onl) was

evaporated and the remaynin sqbution was stored at

-2Q0C. The liquid romthe obtained

crystals. The crystalsgtg 'ﬁd yi el di ng 0. 23g

(14% . These crystals re characterized bylH NVR (300

MHz) (CDCI3) d (ppm: 7R 1H, 7.5 (m 3H), 7.1

(m 3H), 4.7 (s, 2H), 2.3 , 1.9 (s, 15H) and by -

13C NWR 75M#z (CDCI3) d (p : 60.7, 140.9, 137.3,

136.3, 134.9, 131.8, 12¥: 29.Q 128.9, 128.2,

125.6, 123.1, 54.2, 19.0, 13, Synt? gls of the

ligand N. N—dllsopropylbenzanfﬁlne Iy ution of

MeMgBr in ether (50.0 M _, 3.0 M 0.15 nol )was added

t hg@}QQR@@b§opropylan1ne (16.17 g, 0.16 nol)
|ﬁﬁ?§%g e (250 m at 500C. The m xture was stirred

faor 1.5 h and a % pre itate forned. Next, the
nEXERHBS AomPOERe 4T %“'ﬁﬁ){ﬁgﬁd benzonitrile (15.4 g,
0.15 nol) was added. The mi xture was allowed to warm
to roomtenperature and stiRRred for 16 h subsequently.
The conversi on, detern1nedI$y GC, appeared to be 90%
The m xture was quenched water (100 mL). The
organi ¢ phase was separated ffomthe aqueous phase and
the latter was extracted w di et hyl ether (50 nl)

twi ce. The conbi ned a® [ were dried over
Na2SO4, filtered and_jhel solyvents were renoved under
reduced pressure. ThB cﬁ&déqpﬁ%ﬂuct was distilled at
145 0C at reduced pressure (0.52 nbafyyresulting in
15.3 g (509 of pure product. The Iig %d was
characterized by 1H NNR (300 MHz) (CDCI3) d (ppm: 7.2
( withsrgpmppupd @§> V3.5 (p, 2H), 1.2 (d, 12H)and by
13C-NWR (75.5 N+E) (CDCI3) d (ppm 168.4, 141.8,

128.8, 128.5, 126.2, 48.6, 21.2.Synthesis of CpTiC
(NC(Ph)CPr N) (Compound 5 ) . Toluene (50 nL) was
added to a m xture of CpTiCl3 (1.03 g, 4.7 muol) and
N, N- di i sopropyl benzam dine (0.95 g, 4.7 mmol). Et3N
(2.5 nm, 1.83 g, 18.1 mml) was added to the
resulting bright orange suspension and the m xture was
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stirred for 64 h. 1H NVMR showed 100 % conversion to
the desired conplex, wthout any detectable anounts of

whyeopoeassct s. The mixture was filtered and t heP@F/BP200$/002862

was crystallised fromthis sppution at - 200C
resulting in 0.98 g (53% le crystals. These
crystals were characterized 1H NVR (300 MHz)
(CDCI3) d (ppmM: 7.4 Y 7.2 (m 2H), 6.1 (s,
5H), 3.6 (bd, 2H), 1.6 (1 , 1.1 (bs, 6H) and by
13CG-NWR (75.5 MHz) (CDCl 3 ppm 166.9, 138. 4,
129.8, 129.4, 126.1 ,RH16.9; 5‘Fﬁ (bs), 49.2 (bs),
20.7 (bs). The X-ray structlyre is given in Figure 2.
Synthesis of Me CpTi Cl (Nc(th)( Pr (M), (Conpound 6).
EtSN (2.5 nm, 1.83g, 18.1 mml) was added to a

SVRBSLR: 3 ASRORE 253 g3 e BBl o psbove nd

tDGuﬁﬂbaﬁB@gﬂm@ The m xture was stirred for 16 h.
1H NMR showed 100 chonversion to the desired conpl ex,

th nl
I xt ar ohé Racis %‘ftai%“%@ﬁlmr L P WL mpdiaf LOR' i
asmhvenieniy owoied v By yis selvets such raénﬁgmd;d%qomqﬂ@qﬁleatTHR
- aceftrilg i VMDY MODQ/ISKG_’M/IPC BitS vith Shasd Bk DIE, Cﬁne\ﬂ?@mme,

((:]I;]fxarg Beg er I Ze&o’s@ wal&%%&s%é@%hé ebgc(. gggtablel lgaving

%i)u 5b:l)e vadlick downlid Gh &M g halogbfridys, (ODEES pard-fipophenolates or
1 El 138 1, 129.0, 128.7, 127.2, 52.5 (bs), 48.3
(BR§V1%$- 1 (bs), 12.9. Synthesis of the Iigand

N, N—dllsopropyl 2.6-di fluoro-benzam di ne. A solution

of Et MyEtablareatthvarcopditionsfor tBe teaptiorpaf eashpounssoffergaela (I11)

t\%tﬁ Sc% du?g&@ﬁ %P'o%%? F%ﬁh&%f@c?mﬁﬁa 06V) 36182 BoR a)und of

mvlééure was ‘stjrred
1fqarrra1am(‘é) iRiveld 1@0@7@1 toj thapérsw ITNEE; ATt (e FfagfipRpCan be
VB 1ie@ Ve dntd s@lP&at aneh 4s G- ldlém&roa&enamn IDMFJ acet@nﬁfﬂe, THEF,

dded. Th t
NG Rerifera i abia s b shor Bp 86 g B4R g L
ThPQ; DM€ ADIJER BY fHAEY, BEDQCCIRGHOBL,¢HATY, BB QBRyBrOP,
(BO P rEIpAcE, YR NSNS DedbLD ARoARI S MHapR Whbdfiture

was separ at e

awh&busnpma edamdn et@@ﬁ@f3Mh§-éﬂﬂﬂécted with
di et hyl ether (200 nL) tw ce. The conbi ned organic

phases\ngEsAr ied iavafioNaZsttor fréllit‘é? rd adBehet hﬁrocess for the

solvents were reno er re ced ure I viin
5meguiichyg oft 6<?m59|‘i‘ré§ld pPE% THS 3 fefdnaovd, Which process

ca§h§ﬁ&grized by 1H NWR (300 MHz) (CDCI3) d (ppm: 7.2

, 6.8 (m 2H), 5.5 (bs, 1H), 3.7 (bs, 1H), 3.4
(533 1H}zact131 ach uﬁ&l})ffolmﬂla((ﬁﬂ) oBHIIby 13C NMR 75MHz
(CDCl 3) d(ppn) .9 (dd, J = 248Hz J = 8Hz), 155.7,
130.1 , 130.0, 129 8, 112.1, 112.0, 111.9, 111.852.0
(bs), 46.2 (bs), 2 1.3, 20.5 and by 19F (282 Miz)
(CDCI3) d (ppmM - 114 . Synthesis of CpTi d9(NC(2,6-F
Ph) (" Pr,N) (Conpound 7). Et3N (2.00 m_, 1.44 g, 14.3
nol ) was added to a mi xture of CpTiCl 3 (1.00 g, 4.56
mol ) and N, N-di i sopropyl -2, 6-di fl uor obenzam di ne
(1.09 g, 4.56 mmol ) in toluene (60 nL). A precipitate
was formed i medi ately and the yel |l ow orange m xture
was stirred for 64 h subsequently. The m xture was
filtered at 800C and the product was crystallised from
this solution at 4C, resulting in 1.40 g (73% single
crystals. The product was characterized by 1H NVR (300
MHz) (CDCI3) d (ppm: 7.4 (m 1H), 7.0 (m 2H), 6.26
(s, 5H, 3.6 (m 2H), 1.6 (d, 6H), 1.1 (d, 6H), by
13C- NWR
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(75.5 MHz) (CDCI3) d (ppm 158.2 (dd, J=250 Hz and J=8
Hz), 155.1, 131.3 (t, J=9 Hz), 116.4, 115.2 (t, J= 23

wo2005/09821 4 (m), 54.1, 49.4, 20.8 and byl9F (2BQr/EP@)5/002862

(CbCl3) d (ppn) - 114. The -A7r-ay structure is depicted
in Figur . Synthesis of TMSCpTi CUNC(2, 6-F, Ph)('Pr N
(Cbnpoun§ 8). TMBCpTi Cl 3 was prepared as described in
J.C. S, ton Trans., 1980, 1156. Et3N (2.0 m., 1.44
. ) was added to a n1xture of TMSCpTi Cl 3 (
1.21 g, 7 mmol ) and

i A -2, 6- d|fluorobenzah1d|ne (.00 g, 4.17

subsequent |
sol vepg
pr oduct
resul ting Ml § (52% "f anOor 2N gga owder. The

producty aracterized by 1HRMR NFB) (CDCI 3)

d (ppm: 7316m1§(69(m2l—|) 63 6.1

(m 2H. 3.5 (m 2D1.6 (d, 6H), 1.1 ( 'éH)Ol(s
orfh a pympa@dwHormslax Ve () ooeresiively:( ppm) 158. 4 (dd,
J=250 Hz and J=8 Hz), 154.7, 131.;HRf, J=10 Hz),
130.5, 123.8, 117.8, 115.5, 112.5/{(m, 54.2, 49.5,
21.0, 0.0 and by 19F (282 MRBY_LEDEL3) d (ppm) - 114.
Synt hesis of Me CpTi CUNC(2. 6-F, "Pr N) (Conpound
10). Me5 |013 (7 24g, 25 myp
N, N- di gseprogyl - 2, 6- di f | uoRobenz
nmol ) were dISS g?d in toluene (

trlethylanlne 8 29 mmol ) wa added and .
t\kereiedtt ROR R XRUBE, RvaB @0 2 leaye dhe w@wgs gl‘meabove, LGis

r;%g%ggg%ggéhﬂpﬁsp@%ﬁggéi?%%QﬁﬁmgrE ﬁ? oIvent of t he

conmbi ned organi ¢ phases was renoved i n vacuo. The

resid tr|t ( a81f 1
resul t 1’%"%}% realcilo §8£81%83% goli] g%?r%cgﬁ)go CBHPO%ESG ormula (VI)
cwyhhabmpmnél\lﬂihﬂéateawﬂzle@‘mmlhb paveor{ Solbedipthe art. Such

ctionsyca gg? r@wd ug i ps%%n s]n'_% as% l(/@‘dac il
R Of)rl) 3 putip THEs® 18 e@d ?l
(1tolue@d he@u)nea:f(rmﬂ myh&ﬁiésmﬁzofﬁﬁr@gj\b«gg likeamaiky) aldminsp AjaH,

g oS3 i M 3R ot s

(6BN0°@7.130°C9. 5, 19.3, 12.0. Synthesis of Me CpTi Me

?2(NC(2,6-F, Ph)("Pr ;,N (Conpound 10M. A solution of

nethylnagne5|unbron1de (16.5 nL, 3.0Msolution_ in

diretlhgéretA eeaction dBsaripsions feessaperifgation prosess GeR 8 alsp avoided.
gﬂgh (NHL estb F@ﬁﬁ) é&?ersgd)\'idlﬁé-%nﬁgé% aré%ls0"P®dsbld th each
uene he reaction m xture was

stqaﬁtﬁ@useaverrcséﬁg@é &f%@e for 18 hours. The reaction

m xture was flltered and the solvent fromthe filtrate

was renoved in vacuo. The residue was triturated wth

hexane (1001.) resulting in 10.9 g of pure product as

a yell ow powder (97% . These crystals were

characterized by 1H NVR (300 MHz) (CDCI3) d (ppm: 7.8

(d pent, 1H), 7.0 (dd, 2H) 4.0 (bs, 1H) 3,8 (sept,

1H, 1.9 (s, 15H) 1.8 (d, 6H), 1.3 (d, 6H), 0.0 (s,

6H) and by 13CNWR (75.5 MHz) (CDCI3) d (ppm: 157.3

(dd, J=248 Hz and J=8 Hz) 146.5, 127.1 (t, J=10 Hz),

118.7, 117.2 (t, J = 25 Hz), 110.3 (m, 50.5, 47.1,

45.9, 20.1, 19.4, 10.3.

mothe (6.05g, 25.2
$0 ). Next,



Synt hesis of the |igand
C-ant hracen-9-yl - G- pi peri din-i-yl -net hyl eneam ne

W@ piopeeasgi noant hr am di ne) A sol ution of M:MBrPCTHERI00&002862
(3.3 n, 3.0 M 9.9 nmol) wasgg added to a sol ution of
piperidine (1.1 1 g, 13.1 nmol) in toluene (50 nL) at
é&m.ralﬂwﬁﬁﬁl&wr:w%s stirred for 1 h and a white
precipitate formed. Next, the m xture was cooled to
QOSyrﬂﬂidsiQoQ)’;&ftﬂﬂiMd—&@&l‘i&arb&xy@ﬁ agid seaffoldmol ) was added.
The m xture was allowed to warmto roomtenperature
and the m xture was stirred for 16 h subseg{éently. The_"

conversion, deternmined by GC, a red to bg Q8% The
m'xtureo was guenched with an ag,ms NHACI sq@l ution

(1% ALY’ The organi c phasa was .ggpar at f r 3 t'Re

aqugo s phqse and .t h | SLERY ext-ract eqd QOCHZCI 2 o
( nL) tw ce Jhe"combi neg—¢r gani c *Phasesowdre dried $ 7
over °Na2so4, f ered and the sS}vents wer ericeroved [RAC]
under reduced pressure resulting in a sticky residue.

residue with ligroin. The Iigand was cPrgetleri zed by
1H NVR (300 MHz) (CDCI3) d (ppm: 8.4 (s, 1K), 7.9 (m
4H), 7.4 (m 4H), 5.8 (bs, 1H), 4.0%@,%2@, 241(%
2H, 1.8 (bm 2H), 1.5 (p, 2H, 1.2 2H) ano y
13CG-NWR (75.5 MHz) (CDCI3) d(ppm: 163 3, 130.7, \
129.4, 126.6, 125.8, 125.3, 124.6, 123/
41.8, 25.0, 23.8, 22.8. Synthesis 70 Ho—

CpTi C ?2( NC(ant hr acene) (C H1nN) (Corrpoour? . Et3N°
(2.00 M _, 1.44 g, 14.3 mol) was adde toarrixt re
of CpTicl 3 (0.62 g, 2.8 nmol) and

pi peridi noanthram dine (0.82 g, 2.8 mol) in toluene
(Gonendl Procadieret he mi xture was stirred for 16 h
subsequently. The m xture was filtered at 800C and the

SRhYERtotWaSd FIPERY aekivitie kudeAUe tN-pEesbelyane Flténdensed with a

i ;pqggeg%) gar(r@ag%ixsytg%Ha %g%fc}:rr 0 aﬁt@o% %]S%g s go%veﬁ]iiﬂ(e Yenzene,
Pfdskne} xwiRfie,CDMBCDRMA,zBMSEY diHabdtBhi(:36 CatMelzyatédCDEhBYratures

(IP&&%{% 50 35@ (é%o lee::gdrregpgn{.\gg agc%zetm ezvth Tl%}:%pe]c%ez gildergoes

Pure product 1.76 g (62% was obt ai nedEnQ%t,crl}-L:& ng the

( O}IclcﬁH@htloh reaqtiops Hith,a S_Lu’@b erqsteQHf fumary ;\( e éﬁérempn ding
1§§@T@T§&§ d@m%ﬁ egs(e(;%:% %}13'%2( Eﬁmidl;i@ 2o %eld]@i@ cOrres 0161d1ng N-

2profecterbirgs pgemgic @W?ﬁe%f gy ldfrl’Fé3 f*u%%?ﬁ‘aOXY ﬁc ac1d iesters. The
IQkéc‘ﬁﬁg %ﬂﬁ]\ﬂ is Zh @cﬂ. €chﬁ@fc©rrb a[ﬂgCBda:e or B—Iﬁotddﬁng)group via

O emag el ool Gnd i s e bR En R o i

| thet Iﬁﬂot&fﬁ fyofblidine) is aliss608LCin Tiveitabilx selventiiks rB¢thamé,dethanol

f 0
e e Bal eyl G6eRLEh 51 s 4By LRERLC (IF 10 Lo the

( Hiftugg. 2Rernthet h;aﬂsog@deunowheremsmeaﬁ@twaso slepenghe fiest N-

r B{e, t tR MRaddlidd bEHoc,0 or

\A@H%l%&ﬁ @%equen{eaat#{n%ﬁgﬂggn%glrng %)E& de%r m ned by ’

G@C]afﬁéé%ﬁtlé(@b’to be 100% The m xture was quenched vvlth

an aqueous NH4Cl solution (1% 150 ml ) . The organic

pﬂ‘ﬂ@ BastafepSR AhE abefldte eapdrificatigtedfube pliase tanithetdoeresponding

c B ahe Bradit ae praebt Gapliei BiChoP A ke Hibanol,

f etharol@HE 84t diexae) wetet st mwexteras ¢hovetindrdese Hlaili©d8 NaOH,
p tic e 0
DREHT NG iTy NEThont Sy by MGG, BCH Fhyformed
ligroin. A second portlon of pure ligand (5.20 g

(65% ) was obtai ned by evaporating the solvent slowy.
Total yield: 7.70 g (979 . The |igand was

characterized by 1H NVMR (300 WHz) (CDCI3) d (ppm:7.3

(m
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2H), 7.1 (m 1H), 3.6 (p, 1H), 3.2 (p, 1H), 1.6 (d,
6H), 1.1 (d, 6H) and by 13C NMR (75.5 MHz) (CDCI3) d
WO ppspozEe0. 7, 138.5, 132.7, 129.5, 128.6, 52. 7PCHEPDS/002862

21.5, 20.2. Synthesis of CpTi®Gl ?((2,6-Cl

i (g)eirﬂ,g‘gos&}fal\%%p ?angﬁl{r‘igg i b?ﬁ% : S‘Psté?]g S%_E@Q %légad%jdfg'c%bed

rg¥6h budd Ngbeddisisgemiopy| - 2, 6- di chI orobenzanidine ( 1
.15 g, 4.2 mol) in toluene (60 m _) . The m xture was

se y. The m xture was
?%t M%‘ﬁgaa{l%?s %%Wﬁg%ﬁ qu#g %Ar oduct was crystallised
fromthis solution at - 200C, resultingin 1.15 g (619
ra $tating frene NyBecapgrolidiee-préuticarboXipis ae%ar%@@%qt@e@f By NH-
14 NWVR (300 MHz) (CDCI3) d (ppm: 7.3 (m 2H), 7.2 (m
IH), 6.3 (s, 5H) 3.6 (p, 1H), 34(p 1H), 1.7 (d,
6H), 1.2 (d, 6H) and by 13C NWR (75 MHz) (CDCI3) d
(ppm 161.4, 135.0, 130.7, 128. 9/“};124 54.2, 49.4, 2
1.1, 20.,7. The X-ray structure I SFgIfven in he flgures
4A and o Figure 4B clearl hows t'h é’t”°tqhe|—n|trogen

at om N2 ‘IS no interaction w the* Ti at ofieSynt hesi s

of conmp |\/E+C% rpél ’)( ( 2. 6- ph)u( 1Pr N) — Deprotection
(g, 3.5 Mg ) d the

d/l“é’sol ved Jy olfgene (40

(Con'pdpu : I\/e5CpT|C|3P(§1
Ilgan J)Hog’élg 3.5 mol)

Triethylamne (2 m.) “Was added and £ lena
reactlon m xture was stirred at roomtenperature for
18 hours., The reaction mxuhre was heated and filtered
to renov oligs. Fromth |Itrate a smal |l anount of
sol vefit Q’rL)_G \Q@,ggGeMapc;\. ol N vacuo. The resulting
sol uti'6™, wWas’ stored at?d?2 for crystallization. The
sol uti om % decanted and the crystals were dried in
vacuo. The crystallisation was repeated twice to
obtain 0.33g (18% of pure product. These crystals
wereer@ap#evsi i zed by 1H NVR (300 MHz) (CDCI3) d
(ppn) 7.2 (d, 1H), 7.1 (dd, 2H), 3,7 (m 1H) 3,5
NEEF tecldd) pyr?olﬂlnﬁés?) 4—]<ﬁti)rboﬁy116 afid,is Gidpolvetl 2 g mltab}d)solvent like

esi s, of t
goRKethanh %’%‘cfrﬁltrﬂf eﬁw NSt Prl\gée%te aéldc%cpvated with an
dame:le Aaxpéhglrd@;adhkc( 0@, D, @C%@IaWBTH@IH:’BWeEEDQ’ CIP,

V‘%{gﬁa& ‘I"-Bf'lﬁi' gg ROP2 IS8 U, PIFEf etc. at -10°C — 120°C. By
dacédlhgl emehztp ag&@mq%%z; enN 1o r th 263%1]}?6&0 éz)z Nﬁ el%e gﬁ% eqogrieg,ppndmg

( Qyon%m@epﬁ eRtLted ftdeebdn dhes5mpthuite 1085 td 120t . Repetition
sol vent was renoved i n vacuo, resultin Ql
g g% ne above or

28f Zh’g Weé"sti% Y usiigs thea S48 COMRLNEG FE8ET T e T dRiyEs
ethasfoldaibrrb] t]rﬁi‘ld:ldair&b athei ebidopdhggcid chlbride oy aahyﬁrlde by

B L T i

f irdaigemtedyitilR éﬂiﬁrmddmzsmesmmﬂﬂ@rdé@mdﬁhe sol vent was
renmoved in vacuo giving 29.2 g (96% pure imne, being

aA'Re%‘ Hgér%t&fu& e Fah$RURLEitiDRE LikéRemvas viitssadsved. HCl,

ture of THF (150 150 and
coeareeicocid T phghgal HeTOM LS DURF RHBH (P82 of the Z-
0, Me&ﬁig) giRRIbt ﬂh@ﬂm@dr&%ctealﬁrrfoﬁaﬁieknm-dmsbcemnﬁdim [snﬁzlacted with

O B0e e ) RS 6L S SBR T  panice
tQﬂ’ﬂeﬁdésur brorides, r éaditleon weifatss,i |-parexwirhphenplatesnd -mpgylates,
?@FmPfl yLe ' {?%gcse%c{wdo %?.B}rid\%ﬁe A e MRBides, sulfamides,

dwenc en room tenperature
vvaslfa"reabwehlonﬁhe adrkelyadese ketonoepics g can PerFsYded thedrents like
reduced pressure and the residue subsequently
extracted wth ether (3 X 150 nlL). The conbi ned
organi ¢ phases were dried from Na2SO4, filtered and
the ether was renoved in vacuo. Pure
N-ethyl-2,6-dinmethylaniline (25.7 g, 90% wasobtai ned
after short path distillation.

%



A solution of MeMgBr (4.5 mM_, 3.0 Min ether, 13.5
mol ) was added to a sol ution of

wOR@bl91s8L, 6- di met hyl aniline (2.04 g, 13.7 nmoPQT/EP2005/002862
toluene (50 M ) The m xtureaovas heated to 50C

subsequent |y ter stirri Xt ure
eI R teRiile é@@%ﬁ%{ébwi\’@ ciga wyth Bases like
DIHA), th@bylasided pyridiae W-thathimoashdines NefLOHK,AO;,ICszLO; etc.
roomtenperature. The col our of the m xture was dark

0 T\ B PSP M S BB e

cbnbi ned organi ¢ phases were dried from Na2SO4,
filtered and the sol vent was renoved at reduced
pressure. ﬁ crude product was further purified by
triturati onowd h Ilgr0|n4e1her (4:1). _‘_e product was
dried resultlng i, 2.50 ¢ 3%“2\’%e oduct

was
characterized )by 1H NVR ( I\/Hz (CDCI\é) d Eﬂcﬁeﬁgﬁ
(s, 1H), &-¢ (o 2H), 8.1

(s, 3H), 5.0H4vbs, 1H) o %ﬁ S, O 70
(t, 3H) and by 13C NMR (7% /'5n4|\/Hz) ( d (ppn)
164.1 , 137.6, 131 .8, 129.9, 129.3, 129.71 128.

128.1 , 126. 8 126.7, 126. 4, 1%5.9, 125.7, 46.7, 20 0,

0

14. 6. Synth of L€p|T| CU(ant cyl) (Et(2, 6- M
Ph)N)C_N) ourl_@ Llav"-r:EGroup "% m — 1 8 g ’ 18
mol ) wass ?oamxtuﬁze @TlCIB(O 75 g, 3.4

nmol ) and

N- (2, 6-di net hyI phenyl) N- et hyl - ant hr acene- 9- car boxam
dlne(lzog,34mm|)|ntoluene(50rr1).The
nEsteidldroEérétirred for 16 h subsequently. The mixture
was filtered at 100C and the product was crystallised

f TiREDAWiSh & AlfftcérRnradr of tROBLEtiohasqidncag in 1.24 g
(68% cryst al s. The product was characterized by 1H

Zgﬁér 23 fr(otm)? )gyr(rpﬁc?gﬁ) -8 %rb%%}{hc%:ggdz 3! %ﬂ-grlé(sg:r,

SifyrodBetior{ of RZNH-R2. 7 (s, em 0.7 (t, 3H and by
13C-NMVR (75.5 MHz) (CDCI 3) (ppn) 168.0, 136. 14,
131.7, 129.9, 129.5, 129.4, 129. 0y]28. 6, 121L5

126.2, 125.4, 16,1, 47.9, -4, 13.8. Synthesbs of
the | i qand\%id N-di i sopropyl - Puani di ne. A solution

of MENQB%_? ether y12.9.ni _, 8 0 M*HE7 pnoll) ) was

Chiral

added to ol uti®n Bf dii 0P _,yI amnen{d. By g,=88. 7
mol ) iw<{olzmene (60 L) at" ° The mxtFiireoyva$
stirred f8r°% h and a white pre plt{"arteformsd Next ,
the m xture s cooled to 00C and tolunitrile (4.53 g,
38.7 mml) was added. The mixturg was allowed to warm
to room tenperat yr &+and stirred £6/16 h subsequently.
The metearer ywas (quenchedsry t Ry r (100 nL). The

or gani c phaseN s “g@par at ed f rofn the aqueous phase and
the latter w& extrracted with diethyl ether (150 ni)
twi ce. The combi ned organi ¢ phases were dried over
Na2SO4, filtered and the solvents were renoved

undedrbiegueagrepr essure giving a sticky residue. This
resi due was triturated with ligroin giving 4.40 ¢

0 Th
(Nﬁ/éé%%g Eﬁz(gl rél)e eft&%g%cgo%e%u(:n Ms%{aéﬁl@g?tgdﬁ a][Htep 2
1k§des&1&d(fbspr02bﬂtﬂre2 2 (s, 3H, 1.3 (bd, 12H) and by
13CG-NWR (75.5 MHz) (CDCI3) d (ppm: 167.1 , 141.1,

1??%%511@(2%@%%@ e Fy}gﬁjhame%lzi Zida e léé-%]l_%?) e%M hﬁfrg | ?

mntrOdZICDOI@O @O ) was added to a m xture of CpTiCl 3
(3.61 g, 16.5 mml) and N, N-dii sopropyltol uam di ne
(3.59 g, 16.5 mmol) in toluene
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(80 m ) . The mxture was stirred for 16 h
subsequently. The m xture was filtered at 1000C and

wo b@speassuct was crystallised fromthis sol utiPCI/AP2005/002862

roomtenperature, resulting4n a first fraction of
1.90 g (29% crystals after filtration. The sol vesmt of
the filtrate was renoved un% réficed pres e

resul ti r@ﬁ a second fractiencof 4.67 (70%( or ange
powder. The 1H NMR and 13C-N I\ﬁspempxmaanaaf bo

fractionscwer e i a‘eyntl—l’, rd HSN (mnf‘ @E/é) d
(ppm: . 7.1 (mMy—gH)5=06.

(sept . "2i gﬁms (s. 3H), 1Y.7oe((3H)3 36 (dR43}¥I) 1.1
(d, 3H, 1.0 (d, 3H and 13c-|\||\)h(75 5 M) (CDCl3) d
(ppn) 166.5, 137.7, 134.3, 131.5, 129.6, 126.6.,
124.9, 115.9, 53, 3.,49.2, 20.9, f26w8, 20.6, 19.5.

Synt he%h%mg)f i d N. Nedli cvcl xyl benzam di ne.
Di cycl Xyl '&nﬁf( 18. I §; 03100"mgl) was dissolved in
di et hyl et her{®5QL) . The sef Ut mﬁ was heated to
reflux tenperat 8f & and a sol uti¥n"of
nmet hyl magnesi unbrom de (34nL, 3. OM i n di et hyl et her,
0. 10022()%}91?5 added dropw se over a period of 20

R “4er the addition, the reaction mxture was
stirred for 4 hours at roomtenperature. Benzonitrile
(IiRe 23 gvitha differenbbidenafthaderstiomnauehes. r eact i on ni xture
was stirred for 20 hours at roomtenperature. A
s9lout b R g eflL)
ey B %éﬁﬁhﬁ“g?ﬁa%.““@Wfé’é"m““‘%?’ee%i’%% fted
antrodhetioneafdy -Ndyke extracted twice with
di et hyl et her (150 nL) The conbi ned _dj et hyl | ayers
were dried jover M@2SO4, filte and"t he sol vent was
evaporated frgmthe filtrate r@sfuitl ng in a yeldew wax
(23. 69). Th\§ product was furt pudbdined b hor t
path distilkayion (ktgel rohrg % 8nbar, TxlBOG
Yield 19,5 @,9 . The producrt s=ocharact*2ér bzeéd by 1H
NVR (300 (cDC3) d (pphj: 7.% (dd, 3H), 7.2 (dd,
2H), 5.70 (bs) 1H, 3,1 (tt 2H),72.0 (bqg, 4H), 1.7
(m 8H), 1.5 (d, 2H) 1 1 (m 6H) and by 13C NMR
(75MHz) (CDCI3) d , 169.3, 14189.,128.7, 128.3,

126.2, 58.6, 31.6, § '1 Sggﬁ,cge?m Syn sis of Me CpTiCl
((q/ NUPhYZEN) = thy-amine ( 1 .5
))/"

1.1 g, 11w Was?;m"’aam‘";za gof ution of
N N-d| cycl ohexyl benzam dmne (3.269,11.5 mvol) and
Me5CpTi CI 3 (2. 764, 5mm|) in toluene (70 M ) . The
reaction mxture was stirred at roomtenperature for

r reaction mxture was filtered and the
éf’%?%{tlgoc\ﬁgggdrl ed in vacuo. The residue was washed
twice with hexane %‘r’ %{and t he product was dried
UE%QCX@%E@%?%§§ o LagogdEEHe4e34g (85% was

obtai ned as a bright orange powder. The powder was
Cf)ESta'alﬁh friozeR, ROM-Bd- Nh‘fbl(diﬁ)@?aﬂlr&&arb@@@c@hdeﬁ ethytepter,7. 3

1H) A 3 (bt, 2H), 2.6 (bs, 2H), 1.8
g"‘mf%‘ﬁﬁlon {atht @Hs%Hk?nRslsw and by 13C NVR ( 75MHz)
(CDCI3) d (ppm: 166.1, 138.1, 129.0, 128.6, 127.2,
127.0, 6 1.6 (b), 58.7 (b), 32.1 (b), 30.1 (b), 26. 8
(b), 26.1 (b), 25.4 (b), 25.0 (b), 12.8. Synthesis of
nBuCpTi Cl, (( iPr:,N)(2,6-F Ph)C=N) (Conpound 15).

H BuCpTi CI 3 was prepared as described in

Macr onol ecul es, 2000, 33, 2796. Triethylam ne (0. 26g,
2.6 mol) was added to a solution of n- BuCpTiCl 3
(0.63 g, 2.3 nmol) -and

N, N- di i sopropyl -2, 6-di fl uorobenzam dine (0.55 g, 2.3
mmol ) in.toluene (101L). The reaction m xture was
stirred for 18 hours at room



tenperature. The reaction m xture was filtered and

rinsed twice with toluene (10 nL). The solvents of the
w@ 0vbiovessll or gani ¢ phases and t he sol vent were PENBR®O5/002862

i n vacuo. The residue was flxshed with diethyl ether

| eaving the product as a yellgﬁ;oramge powder. Yield

0.94g (85 These powder was aracterized by 1H NWR

300 MHz) ( 3) d 7.3 t, 1 °4d,
( )(QDCI) (ppm): 7.3%¢Sept, 1H), ﬁ?

oH), 6.1 (s 8. 6 (dsept, Pty 28)) 1. 6
(d, 6H), (se}‘otN-YzH) 1. 24@@ 1.1

B9, 0.8
(t, 3H),* 8?(9N|\/R(75M—|z)y(N fd(ppm) 1%54. 1
(dd, J = 240 and J = 8Hz) 152. 6) 134.6, 128.8 (d, J
= 52.5Hz), 129.0, 114.4, 113.4, 110.4, 110.2, 51.8,
47.1, 30.7, 28.5, 20.7, 8.8, 18 6, 12.1 anf by 19F NMR
(282M—|z) (CDCI 3) d“‘(cpapnr) - 1 13. 4($)ChlralSynt hesi s of
CRF CpTICbR((IE.ggEXZ 61 EroPHPC=N) npound 16) .
Pent af | uor ophenyly @p@ﬂhadhﬂmym untrichloride
was prepared %3 esSrlbeg»*@ J‘”Ckgamonet Chem 2000,
599, 107.
Pent af | uor ophenyl cycl opent adi enyl titani unmtrichl ori de
(0.79g, 2.0 mml) and
Nrederdil Pooghiopy| - 2, 6- di f| uor obenzanmi dine (0.49 g, 2.0
mmol ) were dissolved in toluene (10r). Triethylam ne

(Llezﬂtg with aldiffeRin oMRS ol e6hcABA sddienéecact i on m xture

was stirred at roomtenperature for 18 hours The

reaction m xture s filtere nd the

aarechorran b perburel b B s randibb Sy SpdiSpers,
bright yellow crystals. The crystals were characterized
by 1H Ihwal( B0BeiMpiEparfaGhElid)otdlefquibeil in thexgmpples, tha H) |

spogl d§ Zfﬁﬂlﬁﬁhﬂé)( ave%%l)’a]l @nltgrfgggate %Hgduc% chn ()gbre%g)ed
(aZEchzr)g t@@D@pgg)usdng pag or eg;gcgdglg tpdbe mgthods 4g|fgrt]a Abpve. =

m al4de Or 6, 136.7
?éé@tmg%?aieﬂals %Qo% &ééll}AaV i44 Hg lfﬂ(i%%iﬁm %@31%16 0 (d

= 17 Hz), 115. 9 112 112 5
20. 8, Bathermaee ghe @gqﬁqqﬁm clatey Wé{%ﬁ@ gforamélebg%ls defined
1b3w6, Witen rﬁﬁ')ufactllrféa b¥ a(;ddcess?al%)descrﬂﬁﬁ aBove In drfether- 163. 6

(dt nthe | nd
o PARORT R i P T A Gl
nﬁDlMHandﬂN)N-dl|sopropyl 2, 6- difluorobenzani di ne
(0.60 g, 2.5 mMmvol) were dissolved in toluene (10 m _)
Triethylam ne (0.26g, 2.5 mvol) was added and the
reaction mxture was stirred for 18 hours at room
tenperature. The reaction m xture was filtered and
rinsed once with toluene (10 ml _) . The obt ai ned
solution was stored at -800C for 24 hours. 0.77 g
(65% of red crystals were obtai ned. These crystals
were characterized by 1H NVR (300 MHz) (CDCI3) d
(ppm: 7.5 (dd, 2H), 7.3 (pent, 1H), 7.2 (dd, 2H), 7.0
(dd, 2H), 6.5 (t, 2H), 6.3 (d,2H), 3.6 (sept, 2H), 1.6
(d, 6H), 1.2 (d, 2H), and by 19F NWR (282MHz) (CDCl 3)
d (ppm: - 1 13.3. Synthesis of
N, N- di cycl ohexyl - 2, 6-di f | uor obenzam di ne.
Di cycl ohexylamine (9.06 g, 50.1 mmol ) was dissolved in
toluene (125 m ) . The solution was warnmed to 500C
and a sol ution of nethyl magnesi unbroni de was added
(16.7 m _, 3.0 Min diethylether, 50.1 mml) and the
reaction m xture was stirred for 2 hours at 500C. The
m xture was cooled to 00C and 2, 6-di fl uorobenzonitrile
(6.80 g, 48.9 mol ). After 45 hours, the reaction
m xture was quenched with a solution
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of ammoni uncthloride in water (3.0 g in 80 nmL). The
wat er and organi c phases were separated and the water

wo 20081092885 extracted 3 tinmes wi th diethyl et herPCH8P291L5/002862

The conbi ned organi c soluti.gns were dried over sodi um
sul phate. The sodi um sul phate was filtered off and the
filtrate was evaporated to dryness Yielding 14.2 ¢

(89% of the pragguct. The product wgs characterized by

1H NMR (300 (pent, 1H), 6.8
(dd, 2H), 5.9 Xbs, .9-0.6 (bm
19H), by13C N VHz 58.9 (dd, J
= 248Hz, 9.8, 118.8,

118.4, 11821 1.7, 61.3).(ps),
(bs), 30.7% (6\%) 22)N8 bs 25. 8C5hd b
(282MHz) (CDC d Do- 1 14. 82

Me CPTi Cl (Cv,
. Triethyl am ne ( 2.5 mmol) added to a

sol ution of ' yl - 2, 6Rdrfl ob n%anidine
(0.79 g, 2.5 nmol) d Me5CpTi O 3 (0.7259, 2.5

in toluene (10 m )R The rd ttion mixtbre was §€Fnred
at roomtenperature for 18glours. The reaction m xture
was filtered and the volund of the filtrate was
reduced under reduced pre re until the clear

sol uti on becane cl oudy. xt /hexane (10r1L) was added
and the m xture was store -2Q0C for 24 hours. The
sol vent was decant ed wstallized product and
t he product dried under reduc d pressure, giving 1.0 g
(72% product. This R°w@H char acteri zed by 1H
NVR (300 MHz) (CDCI3) d (ppm: 7.5 (dd, 2H), 7.3 (m
1H), 7.2 (dd, 2H),7.0 (t, 2H), 6.5 (V) 21 6.3 (d, 2H),
3.6 (m 2H), 1.6 (d, 6H), 1.2 (d, 2H), by 13C NWR
(%E%EDRI(WSR‘* o°,(WpR), R’ 168XThagelthe sknifi@d8ddziandbdves
8Hz), 153.8, 130.5, 130.3, 130.2, 127.7, 115.3 (d, J =

(2;;?)2) &e&cr?[%g)da%OX% th_/.e 2%%5 A_?f,?]g }]for %(I) g% guv%& élds
bg/nd]ﬁﬁlbmmae cegaMton f@c@mcpg)Th@se(q@moundw@sm@ y1 wljjence
Eé At nt%ﬁ‘fﬁﬂﬂkat gﬁﬁ lﬁ@ﬁée@ HRTRIES 2AD gla&%ﬁ@lslabave

copo rlzatlonS re_carried
oaagiiktion. Atey flsrezs @h@ﬁ}b@%@%@ogqﬁ F&fﬁéﬁ i fpd penybe used for

daldblEtrhéitahaie nhéh bf @sombbec dﬁc&@tetsomch&m@ﬁ(ﬁigwmers,
was s trol.l a. Laud

set on 90 and co
TH&erf @éc? gqqogégtgo@(gplé R Vein ISy RIR Fa artermﬁ ]pcclgswe
b&isé‘a@@(@@Dmmn\Atabh anginaqustosissoyqaidial infditang cnrpemy\aetery

tal yst kil 1] , d
D 1|segaﬁ 2’&}-}5{3&%"&2%53 url mﬁce?é’!ﬁ%]lﬁﬂisoﬂﬂ\@is?{) dug)ﬁy&?ﬂlhan
afibrilldbioni m@apmmqtmar@auteunsqlqresmmhy lcepPorRds Prtbppressiv

itﬁfe?&r?cms% HeQlkd QU SYtrh &R oF Achi? efegalscks‘s@pe fbodidied with
ressure of the reactor was H@gﬁ constapaS

b;hramﬂ@alykm ﬂpﬂrwsqnderevamw, e.gr7figh RRdpRIngl AFOBRETARSIP
WT@%& bépa@ gEﬁﬁﬁ% of the@srdaty @thetiphbraDsferids and i that |,
q OWm % i n t.oluene i tients. F.Xa
m%@%tﬁ‘%nc? Og"ad?u PEArESH BWF%’H&A‘&% t(eéﬁﬁemaijha TSSPIEETS
V\@ﬁhﬂﬁetat eflthisin S tE, mayhiold et ofiai cogbanatiodSherapyrwitiing
ctor e t
croagulmqtvgﬁ}n a%l erng?]?%&eo%f th?Cﬁ{ ?f \21293 %%to :ggﬁ‘%gﬂlon
151}n’u>1mnoewtmet>btrg>mbh]ert1@ agealt. ;/Fsltrth@tmpm] SCapRpIngy have an
t gfféJP 6n E&ﬁSﬁP&ﬁ@ Fﬂd Bﬁ%ﬁ%ah&&%s V835 dn WRFerlcnRBGe Wsddhs

pent anet tane (PMH) subsequently. Wen
tﬂmmwﬁﬂwﬁﬁg@ﬁ$akls(perfluorophenyl)borate ( TBF20) was

used; the TBF20 was

9 (bs), 32.0
NagaF NVR
nt hesi s of
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added directly after the catal yst was added. After 10
m nutes of pol ynerisation, the nononer flow was

wGa@ppeassl and t he sol ution was careful |y dunpeplCT/RPE032002862

L Erlenneyer fl ask, cont ai ni pg- a sol ution of

| rgan 1076 in nal, an ri.ed overni ght .at .
100 oG iabn B Sealsh a8 udpRBE BEPyREY Batiiplan rterial or
aibabysmdhfdmibomtmmhtsprefeweddﬂ&iicitjon( V), for nolecul ar

wei ght distribution (SECDV) and conposition (FT-IR).

{ ) cuD i TERR MG %293“?%@ R aBl Solpbillon
Scommetising peonepraindaspafiagd ab@VEx ? Phamaseudicall Ymn@hle carrier
“&rﬁ/&@éﬁ%ﬁtvel y. Table 1 (]\Iovel

pyrrolidine-3, 4-di carboxam de derivatives The
i nventjon is corl erned with novel

pyr r ol 187 HEenion. lpewise SBER ey EoTBRY Fap dessribpd ghpye for use as
ft‘h&fﬂphﬁtu{aﬂ)’ asttve sebstankes, Ssﬂﬂcmﬂy & tRérapRitidally hotibe aglestances for

f‘ﬁ%ﬁm%]ies %P%)c o¥ g?c%lhl){}/agﬁs o(f¥1 z‘;"slesk %11141 gil\]@e{ssocﬂtg&/ lvlth the

Cbapubabon fictoy[Xa, pgrdpolngly su%wstapeurm@ﬂy fa¢tuo sobgsawes for the

ak%&“& % &IQJSQ‘%%%‘S ?ower 2 dlgg‘rg%( Dhrérial NeBRbosis, venous

ombpsdy, deepuesin HIrRIpbOSIREGrighgr w:lus;vg\;\'}&eagl, R?,qtable
N.(. PR is o cailPinfARdtZom, %ﬁﬁﬂh@feﬂﬂﬂiﬁéﬂse, pulmonary

o llsg}vif%'rgoge glé@ratgréqﬁ%; lﬁatf{ atrr%{lgt%ly larterl(v)\éec er051s, ¥1c11te

abéssvl ylosurb assptia ey tlithathkghbblgtie theadpyydr restenosis, and/or tumour
het er ocycl yI -l ower alkyl; R2 is hydrogen or

| ower - Ie1 ryotheir %Ir%f%éa{ é@rxko@;ﬁ/eh&l y‘ﬁﬁex@k&y Jelat&%& g'h?&fl?{(!l for the

or heteroar en ovver a
otherapentisgnd/gr RoRRylacts mtmﬁ @w@ chregpssa@sted Wih the

0&%1%[11&@5& fa%%’dr%t Egrucﬁla{{‘ytf&echg IR DaEE §hc$/bf Pebpdiflactic

ogen r-a
{ fregspgnt @Wér g%lc 1f9r\3resﬁSoafF%wlaﬁhf%ﬂ“BE?lﬁ>¥§n%P thygrpRpsisg deep
;{:’[%ﬁ thidatbRkieeeiptbral :h@éreil @aﬂlydwe(lhsebsﬁ; ensmgle hydinCh&Yoris,

i s

CWBgﬂrQﬁ/%{f%ggoﬁ 5%%%%% al §¥ 8§§eas u?mg%{%fylembohsm, stroke due to
f hﬂnﬂl ﬁbﬂllbmen mlﬂklylknatﬂonv\ﬂmrajsﬂyﬂosmdumﬁsemlksﬂre agpgipted with

a
SHMRBERIEIAL Y LSRR or DL RO st bl
oacﬂtamlﬁc@n§9e¢cenp@u1dqu(§1ﬁﬁtl¢fba hove tpa buman being gr gpimal.
hydr ogen, | ower-al kyl, hydroxy-I| ower-al kyl,

f | uor oh ouREn@ KMo erﬁbfﬁl:&&hg Mée of compounds as defined above for the

| oal kyl - - al
ety P D BRER U L Hiery S s e Johigieddth the
: cdj:iggﬁﬁhbﬁ ifactdrt X, phmculaﬁ:]ly(f@teuhe alﬁemﬁpdutlc whd/oh ptdpdylaatie
%tﬁn gﬂgﬁhgormﬁétl % %oerrd%rcsyc r?al fﬂr&%b%gg %ﬁ&g tflf&m)oslﬂse deep

mwclp Itiptoirtydisis, peyiphetal dﬂtﬂy&ﬂ ocqzlymeohsqaw umtalzlz englaa Rydtoris,
%ﬁ zlujaﬁﬁ ﬁ'{f&%%&%x CSEJriaP}gar‘c‘ d%@is'e %ﬁfnlo}ialﬁ%n%é}%ﬁ'ﬂ Stedi@Que to

ower - al ogen drox

phmahﬁb@unqo@am RO alyriose, 510@@ %&Wl clesyee speiated with
t B ohIBOB iR apBoGRRERSE Bn Aot Fundoudt ocess for the
manuf act'ur e of the above conpounds phar maceut i cal

prepar q“i‘lle ?nrlr%n‘éll%qﬁ 150 re?aq sat "the tise of compounds as described above for

the preparation of medicaments for the therapeutic and/or prophylactic treatment
of diseases which are asscociated with the coagulation factor Xa, particularly for the

therapeutic and/or prophylactic treatment of thrombotic disorders, arterial
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conmpounds as well as the use of these conpounds for
the production of pharmaceutical preparations. The

weomwpowsss of formula (1) are active conpoundsPEITEP2005/002862

inhibit the coagul ation factay- Xa. These conpounds

tl | ood | at : .

SR et B MBRGS Bhegeh 020 R SRep Tl gopdese
ld1$se@lsef @ﬂist:IHleaﬁgimpmts, mydéa‘ndiabim&retmtn, coraobrt drtapyrdcease,
fogr der ngbogge s%sok%%n ﬂ%ﬂoﬁr&ﬁﬁhﬂ{ %ﬂd venous

p vern eéral atterial
acetiosiearesis |a51§a§965¢1}@k@2))e asmmt%&’b ﬂrrgmb@lm@cth@msor

TYQGRIsA! Ad/b nﬂﬁlﬁﬁcﬁfr' St Q6 QRRts Ak 2Ho88R%8d as described

puﬁ nmonary e sm stroke (cerebral thronbosis) due
w@bosgrial fibrillation, inflammtion and
arteriosclerosis. They have potentially benefit in the

treat ﬂlﬂf&tmﬁlfblt&ﬁﬂéiﬁhé’ &ﬁ@ﬁ]aﬁ@h mtb’ré(dals;&(he Icaﬁl@dumﬂst df the

:p{;és%g%o ol Ig]iljﬂcn L \ﬁ*sp%g%%tre € ai?ls).lfé&grorgo%:mc 6Pegtlde

gubétfamgssm;fastdeecrdmd@nmryaf@r perl pher al arteries and in

the mai ntenance of vascul ar access patency in |ong

t er m HeowdiXalagdvisy wastheastsed sPeckaphatinbéttically lmfmlt:mtliﬁer PlateS
may form part . of conbi nati on

égva?tﬂ{ai g@a@moéﬁ?Omsr%tha@@@fﬂ%w Jrnﬁ%%e fipbRe iy la?man

V%Etgr Py al Sl es BHEH Eﬂﬁﬁét@ﬂed) RVs Bdste@rat @h edbyinke @ncentration of

olyti'c agent. Furthernore, these conpqun
M ysiregt the shropmssniceebstEatedd 24 (e@gﬁfn%é?%s‘*t%a@ngg

%d%ﬂf&tgog I ?\/I a]!‘l%@e%oﬂ%?&t@§oﬁﬂ& ehMARUMm dAaE B&&t&eh@é’re

ors of factor Xa, which are not st%cturall

rligleat withtbotl timeend e srasme Fonesatiphen-ehie iphpEATS e disqlved
ﬁg%&%&?&%ﬂg V%ggss Eoed Ilit?at (1&119 %Prtg 2?(2%m o %thilE&S were
dd@g@@@ﬁng mgm%ﬁéé 9&‘1291stm|g®£/§356@ﬁ3 10BmM, NaClS#dinM,PEG 6000
nee nove I.bI tor

i Rared e b ap Breepeed S8 i begsie ves
sliewtd ¥ 406 ﬂrﬁ\f%fﬂi‘mrﬁhﬂ@gatu Ir@?m eempaatuoe. ’DK? vferﬁmy pfths eciction
i nventi on ovi.des the, npve 0O or.mu
A EPanELRY B o Pl BPTOE SPRE OL DGR ISE R Al 7
Ptige %Binté (‘l"l@l[ﬁdt@)n THE ﬁﬁ@;ﬂ tleaity for raha}hnmb@uoagmﬂaehtrmunon was

f I b d
ﬁe&%@éxpp@gy s o 5o eh BT SOn RrT Bt kA

]gféé‘ﬁoﬁlﬁt m@lﬂ/ﬁﬁﬁz) OAﬂi'iﬁ&&ﬂtSﬁsbﬁmcﬁﬁctd&ﬂtantsl‘Ié V\feod: J:almlzrtgd

nq:gg;ap | Jt@é %@ g{&%ﬁé flso( @\;gg,l%éﬁ 91@%33&2% 1onsﬁ1p be?ween

?ﬁﬁ qghﬁ&&ﬁ%nktﬁﬂﬁm . & dhe tﬁ&hcﬁ:ntrhﬁoﬁ bf the $yi€bitdr that datises 50
e erm"| ower I S.used O nean u onsl| s
oPeSCes eV (el VP R Pift ehptRoL 19%.22

%](?991351)08 | HaSed & the i@ la9eeRe re&lﬁ,fcﬁ.{féSKL %étérbkﬁﬁdzd@evmusly (K=
or uori.ne

I ne, hrom ne an i ne, c
K o) SRt cheparie v Ve RS i o
gEoﬂﬂﬁ&%r@'tH@%hﬁ&%ﬂ@asﬁg B strdfeQUeRSentf€l08E ﬁanfgihg&rom 0.5t0 15
ranc or straig chai n. nronqgya ur
atimsh i dotipaberads bl JAaplindsr Mbrb! 6 Ho fatcmméﬁhs&ﬁtm of
a{}ﬁ?ﬁﬁbu%ﬁ bep i pLnARANiRle ShBREAR. Siﬂfs’&@tfé sele@iBty a8 €
preferably one to ten_ carbon atons. T - alg¥%ﬂgrou

asxainetiohedhiseolvs ands aﬁff‘éerﬁrrééfcgpfléen FRp+- B Biophys
Tﬁ@t 2R Febqwe’f ?&)@@9 “57] &l efRlifY tol FAdeqrRARE. §. aThewhibition of

ot her groups, ers
chohnesterase by physostlgmme and prostigmine. J. Biol. Chem. 1942, 146, 85-93.].

The K, for S-2222 amounted to 613 pM.
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to a branched or straight-chain nonoval ent al kyl
radi cal of one to seven carbon atons, preferably one

W@ o006omsscar bon atons. This termis further exetpEPI0&2862

by such radicals as nethyl,.&t-hyl, n-propyl,

I sopr opy t but Lower aI

grou pﬁé&ﬁm@'ﬁ’tq 6%% OWBEC@%@?IS}E gﬁan%es GALBY° l%ler%?lr’(gfy
QhaﬁHenﬁk&llh tBel t}ﬁthrUinb@h ‘dn@M’EG’PTE)lckyhngte&w PEheauBstances are

referr dr oxy:=

e B R N SGERGETy A kabehade v o Bpdedisd
siillogibn nmﬂn:tssma rselventhhdtraziﬂ:ay,thS whefivsnan plema (obtained from
lx@}\’éﬁg BIQL{fﬁtlcq{ag\ﬂE%d%i ?/rl@ g@lﬁfr?e%f 108 ﬁﬂ\thfNa{Qltrate) was placed in

uor o- ers | ower - Ik gr oups
vthe gistramentrepastic sl cpm;alwb@tqaflmf@s Sul Pﬁe“fchlﬁéltupﬂ’é of the

CF2H &MIBEE%%ASW mdel WitHhe (g&%m&rrﬁoﬁd&l TIEk2,
QiR BL NG TS E B FE e TSR e

Gdrb pipeatkd o ﬂl@déxﬁahumfma&ctdew&.@(ﬁﬂr Banombeds;oagulation

%pmﬁyﬁnsﬁ SRR RSy SENS! 2BEORYh e

"mbdsorepient ebemmet.oThdhdogingugncion @as Emh@?@bﬁ the addificaypt
35 k@ of @2&@1‘ & %}_%nbl { anﬁmmunfaﬁftﬁgu% ot &ﬁn&hemm

ehsion B oy sathetis PhessRBD dhdbicehBng. o et B4R2-50).
afh AikY bp td i ﬂ’tﬁfﬂ"&rogshlhlﬂuﬂlg)w de@érl‘rﬂﬁéfd lﬁcﬁf)ﬁpﬁcaﬂ? frohethe

Jhehorhe 1&@@&91&%&5@@@ B d’?ﬁ&& bling 8 The PT

wettiak finke, was détetinined boitingahk dita téxa nx;bceﬁnttﬁl regression

y&é‘%rao | over - al koxy groups are e.g. CFH2-O CF2H O,
CF3CH2- O, CF3(CH2)2-O (CF3)2CH O, and

CF2H- CF2-O. The term "al kenyl", alone or in )

c onbi Hlat ¢opmponinds obthegresgnigapentiontcan darthesmoge be characterised by

il APk PRIl ’Fﬁro@ﬁlﬁﬂﬂaﬂﬁg tltﬁi/éj(raPT?F b9 ERAgEdHEN test can e.g. be

conpr|3|n an olefmc ferab
{BINIE g %@ﬁgulaﬁb@pévﬁﬁréggw%wn?@&pifgo %‘fﬁomaﬂc
afier. lrAWBILsalncesvrt gd‘p@tﬂ@lsas aSOdﬁISI@’ohhm 1h®M\SSOEdmdahereafter

ar e éggfg{hgse(gflfﬁ (ﬁﬂ%{logﬂg%hep ssple tﬁ 251 ﬁesp W%g% ¢ Bk&{‘%ﬁh the

r Bsﬁéﬁ.l&ctﬁ@rﬂﬂ}xﬂlvla@ddﬁfrlbieegm (:plbrdied san Qhngh@tldes in 1.0x10™*M
fer a ag, e
elfagic paél %/tagﬂll%ers o ﬁfq@&@&@eop&de 1?&}%991& FhcS (ﬁt B4218-100)
thtneatfmrJ ®26 ml almlmtheﬁhlgn@uﬁssm%émgeé Epmawhole blood

S Eﬁt?doggllat‘é@ %ﬂﬁ 19{0 p&lﬁﬂﬁ%@ flodnnal %%'it?ﬁ@) dre spilte@with 5 pl of test
conpr | ref er abl

|ng and
C e ot BohlearHpncamoar b Klsmati hypniare] s Py
ainHiBiRirghkolediriafe @Eutitehwhe do Ny DadeSakhrin® FeActihaeed PTT

bond o
ek an i ahd7EleRo 2R fR 07y CAGRRRAS oS Wl i 8 57
g mgﬂéed: dthebiensupst the dibed cress-dinking viag dlnetfxmmédhém@maﬂy
" Vrar?/ th%?x Ly tﬁ;{eq{xﬁ%ﬁ or goitteﬁ@étﬂﬁf 8&0 'ﬂoﬁ%ht%a@ﬂ@i‘@&bh of the

car bon group of )
2@Paardhahngtxmwaqodeé¢r@ma@d by ftttlﬂé thedatafbynetossatial ﬁ%ﬁr%%lon
pgﬁ@;abl y up to 10 carbon atons. Lower-al kyl ene
groups as descri bed bel ow al so are preferred al kyl ene

| ower - al k refers to a.

groups, The ter e st rai-ght
chai n1Bf KbV%H%gHgahﬂ?c\%{F ENMEP ‘éﬁd:ﬁ ng}bed’ ISTePbH’a}(F?téon Pre%egaﬁ)ly
hyghoaa afolbaugo. oo:ptcoffo th epésiallyrabbet @b0ytoll phl. BhePT3alues

| ng?rb%?ﬁ?;{og% to oup thd: El?féFsg%mlé]y t%%i)oﬁ 1 to 1Q %M The aPTT

r ehlatsqgefecabﬂ)hzanplhuetrtylabout mdwowwt egp@mq@y to a‘@cfl@trlatm 19 uM
t he
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phenyl group, which can optionally be substituted by 1
to 5, preferably 1to 3, substituents independently

w@edosn92ssl from t he group consi sting of | ower - al RENEP2005/002862

| ower - al ki nyl, di oxo-1ower-abkylene (formng e.g. a
benzodioxyl group) hal ogen, hydroxy, CN, CF3, NHZ2,
N(H, frower=—atkytT; rrower-ilkyl) 2, am nocar bonyl ,
car bgxy, EE%nPkomer JQQBQQ t hi o- | ower - al koxy,
| owert- al kyl suf onyl , | @ggteragal| f onyl ,
| owenl- al kyl car bonyl | | ower - @l kyl car bonyl oxy,
| owerf-arkoxycar bonyl, i@*@r-alkylcarbonyl- NH
quoro-IomerLaIkyI, fl o- | ower - al koxy,
| owerl—al koxy-carbonyl | ower-{al koxy,
car bgxy-| owes- al koxy, @eazafoyl -1 ower - al koxy,
hydr gxy- | ower al koxy{ NH2-1 oyer -al koxy, N(H,
| ower=ar KyT) -Tower - al Koxy, N(Iower-al kyl)
2- | ower al koxy, benzyl oxy-| ower-al koxy, nono- or
di -1 ower al kyl substituted am nosul fonyl and
| ower - Bh&gdmmdhindi of fommat i aondad theip phameeiticaily decagpbtahle salts
hm
notgee&ed FirgE?(%neﬂ\t'tl?e g1 B ﬁe ;!ngig%g I?Jerg%%%lg%ﬁlt %reparatéons for
ccrrtsraétprarﬁglt@ﬂ ar GOwRiE aﬂrrewyurathrb%rv %nréqerrgdrmmstered or

dé}&)ﬁgple \éFJraIEJ Kyl 1%“[36 fcfrﬁf Hitde®, @ated tHS10E Qﬁ'hglé)é}i lhard and soft
rou ha oge dro

oA IR 9S> tr%weerna YP§ Orzsusﬁ?ﬂsﬁ’é’éatreb%ﬁXile & s é%r/“ of
NG p ok i@yYeds Iﬁalr&ﬁé(ryﬂl Jtety. 0x theiierm af dngoction solutions or suspensions or
o ralk | suf on nosul o r I
6n S ohear BRIk & Toverark et iEhe bR R Ora
Iamannahkmhqspwﬁumﬂl-NH quoro | ower - aIkyI
fl uoro-1 ower-al koxy,

| ower - Si;h%(gfgﬁu‘éﬁ‘(fxﬁgf‘tlﬁle h%ce@ﬂl&ﬁ)?%paratmns can be effected in a

car box Wer - a car banoyl

ra
hyeinosswhishaill b fegsliar tripy perser skl ?%ﬁl)g); ﬁy bringing the

| guetibad korhpod ier fo@hfﬁWandMﬂ thee hﬁﬂrhadel)rtlcally acceptable salts,
2-1 gwer - al Koxy, henz

iy
Py e SierReEbotisa e whaangte =
hlegieil, adhlylﬁiﬁimmxn fblHﬁ Stoddhr withweritablekydn)-taic, inert,
gﬁémeg@ig%ﬁ%{o tlble O ci St lﬁrﬁ.ﬁﬁ %MI%I‘ %rﬁﬁ:%‘? Sind! & dgﬁxleggﬁs‘ﬂral

uor o- ouer OXY, ower - al koxy,
apHammicagticalldiutaetsn " het er ocycl yl " as used herein
denot es non-aromati ¢ nonocyclic heterocycles with 4 or

6 ring Sﬂﬁmgéa?neﬁ’mh&flal@ Qfg}{dt%%lylmo Frafic Brrite n@fteriad, Bibalso

Zggﬁggzq%rngc%%gtm us, g%?é%‘r iarnfgqsggclogr;rj g@{ﬁﬁtcgkﬂ[eléwgtwes
heh@ESCHATd, S8ardd 2R idVA 1fsQ;|a]td¢alih)He, usek gyl atieriylb for tablets,

| S 0%(@% Billb Egﬁ ﬁgagees.aﬁ%‘%i‘g l?q%jr}e ca %Pe;sg%]hp% ¢ carner materials for soft

pgelaﬂmd: tapyiles quefor exdimpld, vegetabtooits p’edeﬁatMnd semi-solid and
g:llgx e ﬁi@?@gk% ing %n R %!fg{e' aQ be ingredient no carners might,

0X0-azet | n eraziny
moplkviri lvg/qequipgp{@ﬁ_bqa casg ef tgﬁég@ﬁqiq 5) Sultable carner materials

4.5 @k ?Y(Qﬁl‘atl@ff 8ZMons4nd 'Sﬁ"u?y ahfeQfok Bka&ﬁ}ﬁlleyrlfaterp pelyels) @drose,
het er ocycl es

. |
i Ry N e
0leRAAPIREYatBR YR 0ROl Wobitold, glvtaal fat tegetablasild Ssiableedrier

coc Lo L SRRTSEALD W0, CELAL Bt 6 R
r epHaeedligiit lor iqeidrpodrojd. Sglﬂafﬂl@carfﬁhtena@rmﬁ; fMéDEKda:ryparaﬁons

r ' e [

o EhTest 58 R GBI o0 b eI SRES, PROSRHEL ol Mfhid
1, 2, 3 or 4, preferably 1, 2 or 3 atons selected from
nitrogen, oxygen and/ or sulphur such as furyl,
pyridyl, pyridazi nyl, oxo-pyridazinyl, pyrimdinyl,

2- oxo-pyridinyl, 2-oxo -pyrimdinyl pyra2|nyl
thienyl, isoxazolyl, oxazolyl, oxadiazolyl,
|n1dazolyl pyrronI pyrazolyl triazolyl,

ey o - o




pyridinyl, and indolyl. A heteroaryl group may have a
substitution pattern as described earlier in
w@emseeasson with the term™"aryl". Preferred  PCT/EP2005/002862

substituents are hal ogen, | oper-al kyl, |ower-al koxy or
eon rln nbe rbon ato of a

st i Pagv%a talspadledip el YEarRsETeolgtp.

Tdeuloes derivating: | ower al kyl substltut ed am no" and

“di -1 ower al kyl substituted am' no" refer to -NHR and

AR RPN BB R NEREIOENL Dy
dherbeial agends élgvcmas@rd@ﬁg ngetm‘ta pétSé@revanga ﬁhm@vélcmr@sure,
l?fffeo saps%c@g gahtﬁ&za§ eR)rhidts 884 b slEx@ agn%ssandqamamag@ come

rmul a n form, pharmaceuticalTy accept abl e
a‘élFQjC%Hiefart’é’ﬁ a§£ pEnaceytiGehdeV@HS- such phar maceut i cal |y
acceptable salts are salts of conpounds of formula (1)
Wi th phlyésdmhgrg{bfahé tc)tnp@fmhtoif Brenutd h@maiar;ammﬁl widdtimi®s

dr ochl d
SRR e B 0) BAE D 6L e 4 S o
niht patieswing oninodaof dimmastmthmwlhmfmoursacbedﬁtt@detth@
al?l'dgfldda? ?{qugeﬂl%hﬁ in BAdH Céa?@&ﬂ’a?rcc%é Rl uffle Opa‘ﬁeflfs acdaﬁi Hgsage of

, tartaric acl Succl ni

aahoent é rto 4600 mgi qszeca?éhmb ogthletor 390 e, sRmEH kR genedaration.
apesRldab) @n sabilitg of (RS BEse a&d&ﬁ@ pre%@k bRarntRBRUHESoBle the

formul a (I sent can
R st Bed e e Db sge SEr Bt s g.dn 1to
agao@ggahﬁge earth al kal i ne and annnniun1sa|ts such

as e.g. Na-, K-, - and Trlnethylannnnlunsalt The

term” arnace Lcal | t f

to suc atrma%eﬂc% 14T aR' B SRl o BT fotne
aprefepatdy éflloédng, bha denpoind effermeledent i nventi on
relates to conpounds of formula ()X is Nor CGR6 RL

i S hydf‘R@f%‘ﬂowh%VEd' n@lé@ééﬁve 6/ BhuORAtK Yhe resent invention in more
1galkl-lower al k y ?Iovvera é}
XSV BUGe ROWETER IO atsrriﬁ%éi@ g SCORS HY GRymanner.

’substltuted fluorol ower- al kyl, |ower- alKkinyl,
RLOC(O) -, RI0O(Q-, MR n ,R12)(O-,
R100C( O - | ower -al kyl , N(Rn ,R12)C(O) - | ower - al kyl ,
R10- SO2, R10-SO2- lower-alkyl, N(R U R12)-S02, N(Ru

, RL2) - SO2- | ower - al kyl , aryl -1 ower-al kyl, heteroaryl,
het eroaryl -1 ower - al kyl, | ower al koxy-I|ower al kyl,

| ower al koxycar bonyl - cycl oal kyl -1 ower al kyl or

het erocycl yl -1 ower al kyl; R2 is hydrogen or

| ower-al kyl; R3 is aryl, aryl-lower-al kyl, heteroaryl
or heteroaryl-lower-alkyl; R4 is hydrogen, |ower-alkyl
or hydroxy; R5, R6, R7 and R8 independently from each
other are selected fromthe group consisting of

hydr ogen, hal ogen, |ower-al kyl, | ower-al koxy,
fluoro-1loweral kyl, fluoro-I|ower-alkyloxy or CN;, R9 is
aryl, heterocyclyl, heteroaryl or heterocyclyl-C(O) -
R10 i s hydrogen, |ower-al kyl, cycloal kyl,

cycl oal kyl -1 ower - al kyl , hydroxy-| ower al kyl ,
fluoro-|ower-al kyl, |ower-alkyl-SOQ2-Iower-al kyl, aryl,
aryl -1 ower-al kyl, heteroaryl, heteroaryl-I|ower-al kyl
or heterocyclyl;
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R11 and R12 independently from each other are sel ected
fromthe group consisting of hydrogen, |ower-alkyl,

whyasoxgsi ower - al kyl , fluoro-| ower-al kyl, cycl Pel/Ep1005/002862

cycl oal kyl -1 ower - al kyl, arylyg-aryl -1 ower-al kyl ,
het er oaryl and heteroaryl-loggr-alkyl; or R11 and R12,
together with the nitrogesX towhi ch they are
attached, forma heterocyclic ring selected fromthe
quﬂﬁkqpnsisting of pi peri di nyl, piperazinyl

nmor phol i nyl pyrrolldlnyl pyrrolinyl or azetidinyl,

wh | i .
e B LRS LEN T bl A3 RRLIRIA atea ESHEST ki €h-((
Inhhxmc@henrylb-aahdiql %ﬂ%éhmabléi&@éspt@{-@ﬁ’éﬂ@& YD rrhen] mlﬂe}
Rl is hydrogen, |ower alkyl, cycloal kyl,

I | uor ol ower aIkyI
hy géﬁéﬁ' thgg&ﬁ£dQﬁ&M%%E?omer al kyl , hydroxy

fl I I
I i Y ——
al kyl , N(R n ,RL2)C(O -l ower alkyl, R10-SQ2,

%%a‘i@adicbﬂ&thy’&dst@yl(ll BlgRO. 12RER) ) SCdiSSN(VRi p toluene (900 ml) and

| K | | -
ARG SPodsr v AL Itk NLOMEIEBLL (2184 C0931 VinoDT and
q;acdfoahklyléhydc;@béwgm&m anel) ispdged mh%x BrROTPBEL the refluxing
aﬁo@qon Ah!f&&nIrﬂ%I!I&F &I}I@/Jddn P n@qkhﬁle 1§Q%téd056€ 18 h at 105°C.

ary ower al k het e ﬁ% <£ h Th
r@teemw¢ it e exppaypted donpoDAts? tifa 11y gfape. the
1H§Bh\ﬂblg Uﬁhiei/lap i fﬁﬁéﬂe@doﬁ ruilldpﬂnsésmmh@@hg addlyticac ¢e praolrged to

re are.indiv erre

@an’glge gfudft &r%ﬂc& 1§ ﬁeg 'éaﬁ h}é xg gf fteg VYlaroluyf%{t]}é qumﬁ ation.
Thielde SNP@UMOIS %) ESM8ublz £13)6 hsvéilat | east two
asymmetric C atons and can therefore exist as an

merl S u A&ter diethyl

DR en PR R el A D DA bl VR B !
whwchbare 3R, 4R-pyrrolidine- 3,4-dicarboxylic acid
derivatives. One preferred enbodi nent of the present

'ﬂ?@&t I ébrf—gﬁ{(% bREe E@lﬁ‘lﬁb@@d tm C(@BIEOIgﬂd}Sl(Iﬁ IflO]D mahd di-tert.-
lgymi@glgr{q? Z?l 2 bo%%% ngac 1rss!0§zfg 0y tlfl rln; M)r ékfter that

dﬁeﬂ]aﬂﬁﬁn @ho:hencoaln(doww ardnp OB L eadl) is aaidccé phdé @gemiatrgosphere
t e dr ﬁ'{ . e re R Qxf%gsto %&F{(%F:M'ﬂﬂogﬂh)erea%fte} has &y 25°C

0og en
ftheo]lmdrbgamnemllk)cbmp&gtcﬂ Ry paﬂngumapktharcoal is filtered off. The

Cﬁftllai) éyf%(t% O)d és@w%d aftley lraddd -is pur1ﬁed with flash

I k O -1l |
I\Iﬁm&%mlﬁwf%ﬁw o B SaPR D iaRArel O Pt gtk g cluent.

N4z 568 4 % W%ﬁlﬁswlvis%% Fileunr-a] over - al k71 - SC2,
N(l ower -al kyl' ) 2-SG2 or pyrrolidino-C(O-. Conpounds as

]9 g{ﬁé Sgtng ao :{2@41123@%/ %Wéer ép@%rzcéll\r%eﬁ/%c létyzd ’tert—butyl ester Ic

fluoro-1ower-al kyl-S3, N(Iower-alky

| Qogtpoahk dby (106G .17 armbkDv@ys-dissalved mnnOé Tﬁ%{%mléo?ndv\ﬁq L of
t ho?e? \A?a[%%léﬁ d’?%@?ea@ﬁ&h %Qt@?%@ 1m‘ﬁt@§é€l‘ m B 1de3water bath and

or o- anesu t.h ul fo
pp@cglgd tud E@ﬁ‘y|th1s|rg4§|§}p§ M@p,f%@ of 0.25 N Iga I§I was al&yied in small
Pgrtl%nts ifd é%ﬁhﬁg %hﬂyiﬁlﬂoﬁﬁﬁﬁlbuoﬂ SOBE @@Yﬂlrllg &il(eﬁéﬁ)y& &kted by
hoxycar bony ein cul, ar
piﬂ'ép-é?.}fEé (fgrqrﬂatgg@ph%%g@p@t} gseﬁHBelﬁ Atathe 38¥1 e temperature for
PEBSEMNHE0 mivent hpind B2 resctioyidnmgen was acidified with 1 N HCl at 0 °C,
saturated with NaCl, extracted with ethyl acetate four times (each 100 ml), and



Furt hernore, conpounds as defined above, wherein R3 is

phenyl optionally substituted with 1to 3 substituents
w@edosossll from t he group consi sting of hal ogenPCIMER2005/002862

| ower - al koxy and fl uoro-I| owespy.al koxy, or R3 is benzyl

tionally substituted with hal agen, or I, S .

pf}wﬁdw Hysodipn seﬁ%rm@h%%éwtpél@@dgWaﬁ)ﬁf%ﬁfgweﬁ@n%fwd in

Ivaclhd) IR ¥:10.6881 @21706), BEI-BLh: n?Btds6 yMaH]y preferred are

t hose conpounds, wherein R3 |s phenyl substituted with

K% %n’g?lréﬁr %Syﬁl% égbﬁi_‘éc Z (s aé;no?ﬁ ﬁéyrr}o?dméll(,)ﬁaﬂarboxylic

Swcirhl-orebipylesmei h 2-yl . In a further preferred
enbodi ment of the present invention, R4 is hydrogen.

A@fﬁlp&{n&ﬁ@f (855 9%951} e eftdeanﬁ RER AR '(50’%11} b N,N-
es to compdund for 18%‘%% as defl ove,

a
viHispRiopyhethy amindg3 é)ﬁdn 7{mmg eﬁlea& ZngV er 20 min’a clear
RoRftRmablsy, obtairfedC RAd antl (RIimEbylalin@idpRB-3-ethylcarbodiimide

g}fyg]ﬁg%ide t@@; é’f i ﬁ@ 39%5@ ??Elgﬁ]{jﬁ}g%}%y teﬁgot%}éf e 8Bt (1.41 g
pIOSfrﬁﬁﬁb) lisyaddédi Aft€r RbrrirRpfar SohmimgeA5°(RE;chiRtoamtiniRgl.11 g; 9
Aol Reatled o Meleabha] BHA0LY S ﬁ&t&e?ﬁ stiffd 8k 18 b at 25°C,

are e lnvention

esppaiatadl ty deyrpsaeies dl@&;ﬂ’mﬂdn@éh)éﬂcq’fﬁﬁ f1A0m}); hegrganic phase is
deshed hed @PNVI@Q Ve 6o ﬂ«.lj?%altér AWrineh@H eI RANSEY Nag804. The
het er oaryl . Those_co t?:én wherein Ra |sdhet engae[rl%IIO8
a9TEaRE afigpe isqtiltexpd @p Hateels sYPBATa 5 o Qpd aFsS g
038, 796), BSI-B: i/ pE36BEMEHAYCl-panainst i ng of furyl, .
pyridyl, pyridazinyl, oxo-pyridazinyl, pyrimdi nyI 2-

0 n QX0 r n zi nyl, thien I
éﬁ&g)zllg 461477}{%%(2\%8 pIPJL g?hd Mc%z 5r?e léa)zlol vl y

pyrrol yl, pyrazol yI triazolyl, tetrazol yl, th| azolg/ ,

i §@rbinazbfybdroaniline $13.igaeh mradll2; h)@éwmmﬂwz(aﬂgug, 96 mmol),

' é“i’l hlycl @.ﬁﬁoﬁr@d@@% Wlo- mBroPRe ARbdDhiter Jn‘%bln thDMSO (40 ml).

d. |1 t |
c@qﬁ@aﬁfdgtl@r B 0ok SRR okl 20 Bi ) et g added and

| het fé@ulﬁﬁ?@ﬁip%ﬁs@ﬁ ib r}@wﬂydm!redc aﬁ@aungSnas 156¢tC fas 18 h. The
phar maceu tabl e sal ts her eof

i cal | £
CB}%%HSEV@OIFTS c&y%si under {eﬁlgge pigssuLe glag) fﬂ‘r%‘eo ﬁn%l r%mdue is
gt}&umawyﬂ@}&th ogerofilica gel (400 g) using dlchloromethane/methanol as

%lgé 4t[|3 )7l ébzt%ngg ii %?8{18 ﬁ[’ ﬁs allf%& rwg{ &Il'eﬂﬁrl b & fidld an

i ¢ acl
ﬁﬁffWIutersolldL Y(lddo?x&() 2(—2(}3@/%)@51 yllnXZpﬁ@f"h ]* ami de},
(3R4R) | -(2,2-Difluoro-ethyl)-pyrrolidine-3,4-dicarbo

Xy{e%c 6acir9ns3(‘3ﬂ2@41R@§‘JP9Fr99&Iﬁélﬁ|4)d1coﬂ%a&}ﬁ& acid 3-[(4-chloro-phenyl)-

i ﬁogzﬁggé{ﬁ ﬁ%ogﬁﬁooé%m 1-y1)-phenyl]-amide] hydrochloride 1f
(3R 4R) -1 - Sul f anoyl - pyrrol i di ne- 3, 4-di carboxylic acid
3Cbidponhll adqo8he ayhinol jeinidibedlved fn thlonylchlonde (3.93 ml; 54 mmol),

[2:1] 4- (.2~
é%ﬁr %?rr%hp §&Tr%r%)'(r§t 22'§|' p(?f{ %?J.L gnlmé( é)ﬂug)@@ %Ieﬂl%) @P% ?ﬁ'}dm -2-one
a(:ccxmpi}l{n@zﬂecﬁhﬂéﬁ o- 2pxtmmgl -added g@qlerapo@hng The mi ure is stirred for

[ §|8-Q (krSQ’CA' ﬁ%nesgcf fa'l‘d.{;}%eésddlﬂ Jez ’r)al‘h@&?ﬂ)éhl diefHyl €@k yielding

a@@x@pgu:gc( Af @shlpggx,t TOWR §OId 25 J Sg %{éd 9 ?g%%l 0? ), ESI-

[ R1: bye o4V IOROCL Bateernl di n- | yl) phenyl] -am de},
(3R 4R) -1 - I\/Et hanesul f onyl - pyrrol i di ne- 3, 4-di car boxylic

AT AR LM

alﬁibtte]}henyl) -amide] 4-{[2-fluoro-4-(2-oxo- ZH—pyrzdm -1 —yl)-phenyl] -amide} 1g
(3R 4R) -| - Met hanesul f onyl - pyrrol i di ne- 3, 4- di car boxylic
acid 3-[(4-chl orophenyl) -ani de]
4-{[ 2- fluoro~4 (2-o0x0-2H pyridin-1-yl)-phenyl]

-am de},
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(3R 4R) -1 -1sopropyl - pyrrolidine-3, 4-di carboxylic acid
3-[(4-chl oro-phenyl)- am de] 4-{

W 2006092880- 4- ( 2- 0x0- 2H pyridin-1-yl)-phenyl] -eei/@r3005/002862

(3R 4R) - | - Met hanesul fonyl - pysrolidi ne-3, 4-di carboxylic
acid 3- hIoro - 2:yl),.-amde] 4-{ . .
[@@P%i[* AT le ﬁ? i ?ESﬁy@dﬁﬁLﬁsﬁ%mrr&m @gpl) under
(a3RitfR) of - Nmialamup)ﬂoetwl |9§tf11|163|(l4ﬁ| Vhemd; £1d ear bogy | ingnol).

j\(}[ %Qn?ﬁ%fs P@hﬂof@g g pyr 14 }no‘fll Q?gied ehnd thle]mlxture is stirred

famlal &lat(B3RC4Rhe trealvsomrimfaur@am’mmtddw cwrnterss) i preifigl with
0 i 9 ] z = 533
‘&59#1&@{1% ﬁftgd&é;fngtfgr%gﬁl ?lliaindo 1@9%%3%@?3&2 n1\14§er{1/
H -@P@ﬂ'—e@ll or o- phenyl car banoyl ) - 4-[ 2-f | uor o- 4- ( 2-
oxo 2H pyridin-1-yl)- phenyl carbanoyl] -pyrrolidine-
Ipeezyl ic acid nethyl ester,
(3R 4R) -1 - (2- Hydroxy-ethyl ) -pyrrolidine-3, 4-di car boxyl

S RS S SBRRD ke Plosti e - ssplggy phem
tdxﬂhl%} 435&4&5}4 A2- W-ﬁHﬁ[@)&Lﬂlﬁdﬁﬂb?bWYlbh er}le 3 4-di ca
rboxyl ic acid 3-[(4- chloro-phenyl) -amde] 4-{

[gfi-g ﬁ@i}?urﬁ% ()ﬁ nes 1I fon%“ir iJF%:rglrrécc}l %@diaer? e- fo]éleggﬁggiiivs{igh the
a@iCdP ¢i5te or ophenyl ) -ami de] 4-{
[2f|uoro4(3 met hoxy- 2- oxo- 2H-pyri di n-1 -yl ) - phenyl ]

St@ #elrans- (3RS, 4RS) 1- Formyl—pyrrolzdme-3 4-dicarboxylic acid 3-[(4-chloro-

ngﬁé’l’i’ll ld@of Zféé?‘r{]g 'Z%ﬁ ?le;{ g’yrzdug'l‘-: EH 992%/ Ifmz%}l éj

{[ 4- (3- et hoxy- 2- oxo- 2H pyri di n- | - gvb phenyl ] -am de
tCaﬁ@o(lﬁﬁRS,M(RS)S ingCY ATDmenhY | is slissplbyed dn mgetgnmlhzu GarBbnder

cf ‘Pgﬁ:'oq Ig' IJg %141 @?Egﬂf%g@n#dne @f@ §Jer:]1 43d.9 ul 0. 173 r}nmol) 4-

aNﬂtdolﬁle[tlY](fMIQw (89 6083 SriyV )mlgl )dé]i % the rnlxture 15 stirred for
41§ [hzat]c 3316 0THe (e R® TkbRY ki éﬂ'a@okaté’d o RBgfRyd hnd purified with

t P%@@gra@gﬂéiPAﬁsth{aéo%a@YTP@f#ﬁl ord s G YuBSMST BRe 483
- Bvi4Hii calrhareyh i ¢ acid 3- [ (4-chl oro-phenyl)-am de]
4- {[2 fluoro-4-(2-oxo-2H pyridin-1-yl)-phenyl] -
3(3R 4R) -1 - Fornyl - pyrrolidine-3, 4-di car boxylic
agl?{ “[°( 4- chl or o- phenyl ) - ani de] 4-{
[ 2-fluoro-4-(2-o0x0-2H pyridin-|- ylg phenyl] -am de

(&Rpser)RS 4R@tﬁaﬁ4e@hlprcun nylsprbane iAo 2 dluerertc@raes

dall ethyl
2P Y’?%é‘f hﬂ%%bg?gfyg%%ag? Ml})eﬁ)ﬁt pﬁlelr?wy] e de},

B PR R R A 3 S L

Aefdeptibh upstep - (2- oxo- 2H pyri di n-1-yl) - phenyl | - ani de},
trans (3RS 4RS) - { 3- (4- Chl or o- phenyl car banmoyl )-4-[2-fl u
4 0X0 de(2-050-2FH-
%Ip) té'%nsl 3%2:3‘%%1”%?.? f/l Chloro Iphﬁqylcarbanfo}yl) -4- [2 ﬂuoro C4 (2-o0x0
epW&ne&yWﬁenylcarbamoy ] pyrrolzdm 1-yl}- acetzc acid ethyl ester3
(3R 4R) -| - Met hanesul f onyl - pyrrol i di ne- 3, 4- di car boxylic
?Zﬁo?rrgbunh(gf‘z(gd@rrﬁ 540, lﬁ?trﬁﬁfélf) RRE OO 5 %U@Qﬂlg,%{i mmol) are
- ro

( Svepgpged D ioREL ooy by e Pl abeb 2o LB 1125 me

aoilgs :’mlfnon)zrsfddd@d @ndl-tlﬁe?mm& RHtipyadi i 18 Tr g 35 °@hEmy/ tdaction

-ani de
(IR 1 wentrsdl oRp ey P+ Aieds ity S T
achrbriathg@phyiiddAL8. Sk G106 pheRsl- MSam/zje]54h{M+H I-pattern
[ 2-fl uoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl] -am de},
(3R 4R) - | - Met hanesul f onyl - pyrrol i di ne- 3, 4-di car boxylic
acid 3-{ [2-fluoro-4-(2-



0x0-2H-pyridi n- 1-yl)-phenyl] -am de}
4-[ (4- et hoxy- phenyl ) - am de],

W@ 3R54%881 - Met hanesul f onyl - pyrrol i di ne-3, 4- di cCBCBRI003/002862
aci d 3-[(4-chl orophenyl) -anize]
4-[ (3=fl uoro-4-norpholin-4-yl-phenyl)-am de], (3S, 45) -1
Bemplstsul fonyl - pyrrolidine-3, 4-di carboxylic acid
3-[(4- chloro-phenyl)- amde] 4-{

[tz?anst BRS;ARsé{l;QCarbmthm}hykpymdhdme)S pidagaybdxyliani aad

R Sg0G tﬂgif%‘“él oo R Lspeny i

net hoxy- phenyl ) - ani_de

[Téhef taropeunsl oD exprenl 9}4 ¥ P’ifP?\T—efi 35| desgziheryfoy examplgel with the
dpélﬁ)n drstdtzhanesul fonyl - pyrrolidi ne- 3, 4-di carboxylic

aC| 3-[(4-chl orophenyl) -nethyl-am de]

%% é leml{so{ 3RS 4R(S§ 10 grbgn%ﬁ%eghy pyrrol?&/l r)e P Jﬂ %nc\érlJoxylzc acid 3-[(4-

( &F&rél@heﬁﬂ Met:hiia e (2-flanryi4- By oxoel H-giyridin3] -4h) hheayl bowide} &
acid 3-{ [2-fluoro-4-(2- oxo-2H pyridin-I-yl)-phenyl]

- 5- d |
b ﬁ af %ﬁﬁzng‘%ﬁ}ﬂ? P*l‘glr od. B100s {6908 Qo) are
asispergledl (in -ashfonitoish 2-bromo- acetam1 e (27.0 mg; 0.195
3111][\1(0?) % |al‘:19écpa1fd {He n%xfurE 'is' sﬁﬁ‘éﬁ‘f&r 3 h phernd, Jrhe ¥ elcasy néiRiure is

FEIE X B TS T M——

[1?08hilgﬁ(llw@/bX,Esmmyﬁ/zI:mlde[mH]* s gl-patpdrany| | - ami de},
(3R, 4R) - Pyrrolidine-3, 4-di carboxylic acid

Ioro phenyl ) -am de] 4-[(3-
Pt et hyl sul fany! -bi phenyl -4-y1) -ari de]

(3R 4R) - | - Met hanesul fonyl pyrrolidi ne -di carbox7lic
aaus- @R{Sy@&)m@v@mnqthy -pyvenlizineydsfidicas <PXY§4F) acig dri{4-phloro-

(@m@g}arﬂld NLﬁ‘%[ﬁﬁﬁM(ﬁB%l!H)pﬁR{lﬂ.mLylp 4§;§}1 amide}

thanesulfonyl pyrrolidine-3 i carboxylic
acjd 3-(4-c robe | am de
4Tkuf ngf{npg@,l e((%mgéy apfdnas c_les;Fr)lber%‘g)ﬁyeix]ample 1 with the
- ef¥etedn ofstep 7 ‘
(3R 4R) - | - Met hanesul f onyl - pyrrol i di ne- 3, 4-di car boxylic

d§ {tzl ék? %ﬁg{ 4: éy%no;?%](tg&l r:B%Hz‘n 3r11 Lizcéclfb})x)ﬁzlaeﬁé’zh] 3-[(4-

aszran)?whyll Wﬁd{ﬁ;gﬁ%@m gﬁrmﬁﬂmdm@ -mhenyliiogida §
xyI iC aC| d 3-[ (4-chl orophenyl)- am de]

4c{> 680(32 (00 27F RitbBi #hd F%CD: ptEey kg a0 dajnol) are

ELC A i G R e e

4n{rﬁcﬁgs| ddde®add (F2-rakeurétt @itfddCfbfllék hyt )5 phéfhel feaction mixture is

( 8¥erg fed to[f%fﬁﬁﬁflg lBUf'lgﬁ%WItWFE%?ﬁV& HPL cﬂrodnatogrbg Y1e1d
i €0.aengl(13:9 %% -ESHMS:oplendd4) [M-alh dé]—péftt{rn

[ 2-fl uoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl] -am de},
(%&rélﬁ?e 53~ (4- Chl or o- phenyl car banoyl ) - 4-[ 2-f | uor o- 4- ( 2-
0XO- pyridin-1-yl)-

221§3¥-| 301%18r AE)}%SrSD Y (; 3%y'Ir‘rr1_f?1|10rglpr1]'gpy C?Jrgﬁg%l | C 1% hé/ | acid 3-
(3@- Aﬁro?p}{eﬂlyDTHnﬁH@]- M@ﬂﬁmrds@mxd 2H4py[rﬂ}1ﬁ-| 1ugdj-phényl 2-
0X0- 2H pyridin-1-yl)

pﬁ’é’l’] }car banoyl ] - pyrrolidine-|-carboxylic acid propyl
ester, (3R 4R)- 1- (Pyrrolidine-

1Tharchomypkhd myfraxeinptti feva3 prépadict ar Bescyibed farcexdngplg { 4with the

[ 2Rhlar B oo 20 pyr

oxo0- 2H pyridi n-1-yl)-phenyl] -am de},
(3R, 4R) - '
| - Met hanesul f onyl - pyrrol i di ne-3, 4-di carboxylic acid
3-[(4-chl orophenyl)- am de] 4-{
[ 2, 6-difluoro-4-(2-ox0-2H pyridin-1-yl)-phenyl]-am de}

(SR 4R) - | - Met hanesul fonyl - pyrrol i di ne- 3, 4-di car box7lic



(3R 4R) -1 - Propanesul fonyl - pyrrolidi ne-3, 4-di carbox7lic
acid 3-[(4-chl orophenyl) -am de] 4-{

W 2006092880- 4- ( 2- 0x0- 2H pyridin-1-yl)-phenyl] -eei/@r3005/002862
and -33-

éf?éBRC;' gz‘cgzast ES g?g&%teﬁ??pkuoeéa}?cg% gpkfgﬁ Zzgine 3, 4 me%ga)c())izlci acid
B4 kM@rfo%/%nﬂ? u@ﬁdb]24=|{ [Byftiiogls-a-(D-opb )ZI-bPﬁ‘a#h]l-ylj}phd@'}] -amide}

3R 4R rrolidine-3, 4-di carboxylic acid
-[ (4-chl or o- phenyl) - an1de] 4-{[ 2-

fluoro-4-(2-o0xo-2H pyridin-|-yl henyl am de
CompbRnd 3L{ 480ChIrg;00 B2 myimod)r b@(%wdgzﬁpﬂ(‘%%l |agr @}E»MQTZ)JB are

S] % P gdefb ¥ ) Sr fncl) Afterr] échat 36grromo -1,1,1- tr1fcl:uoropropane (34.5
di [
mto watrymo@s@rj AoiS iy 10wl oos e s B ayite i

36Hred &sr[18%r £B0OCOTRY Fdadiidh BristhyeigBvapelatdd {o diness and purified

fl yor i di n-1 -Rhenyl ] 5 am AfCe _
vl et P e Patepratiy T4 aPang. G a0k PRkt =

as&@mB%{(«thhmrm phenyl)- ami de] 4-{

[ 2- quoro 4-(2-oxo-2H pyridin-1-yl)-phenyl] -am de},

g@ - Met hanesul fonyl - pyrrol i di ne-3, 4-di carboxylic
&R [(4 chl orophenyl ) -ami de]

2, 5-di hyd le-1 bonyl h I

«smpél VictmpnenHooul PRGBS At B 4. Bitr BBIGTdHoro-
HHedyl-alide] dh|[2RIDAGAY(2) ox0T B @§Fidih-{-y])-phenyl]-amide}

[3- (%Dr hoI|ne 4 sul fonyl ) - phenyl] -am de},

(3R, 4R) - | - thh ul fonyl -pyrrolidine-3, 4-di carboxylic
Chch b 9. PG ﬁéﬁ*ﬁ? am de] 4{

[ 3- (4- et hyl - pi perazi ne-1-sul fonyl)-phenyl] -am de},
(363 BRIR YR MByalivkses |l Bokiricarpyxilio beidi ln‘@rtsbwry PN esteE 70
acid 3-[(4-chl orophenyl)- am de] 4-{

d1b
(R PR B a s e giahy ofcompanpd 1o o
a@mpc@n[i( 4a cando rtb?) r@ﬁsgpyondgqxg -enantiomer is descri M.
%édr%@ﬁswl% Bl MBfAZL. N€mb; :cafememwn)mmﬁm -JARQDS} 1547-

Eﬁ&bthanesulfbnyl pyrrolidine-3, 4-di carboxylic acid

3-[ (4-chlorophenyl) -am de]

45tk 2af (IR, @mp4¢m<ﬂhlm1?l¢nylfarb@nwl% p)érpﬁeh%q 1,3-dgerlepaylic acid 1-
3 on rrolidine
(%ﬁu”%gfﬁwuygh@?agfyé - y(4pghlorophenyl) ami de] 4-{
[4-(4-eth erazi ne-1| -carbony]

(@Rgmmynd ¥w§f ﬂggeéﬂ ) 1@%89611\{462% 1ﬁé‘¢9%ﬁ‘ tfle; @P HBﬁZWlich N-
a&ﬁs@g?b f%ﬂg\ 'ahﬁﬁo(ﬁ?)r%nlﬂl) 20.8MnfR]) is added at 0 °C. Bis (2-ox0-3-

RIEHES UMK (SR g R DN

Aart ﬁ’ﬂa"r b@ﬁmg for 3G intin 3t P{@4ahlovoarplren(?l 18 & dffildeinol)i§ pdded to
e T e
amctid@;so[h(ed -in I&thyﬁ @gﬂwn& - T qpt@pmpl{asq is V(ashed with 0.1 N 'Hal 2 (2

x 9 d dried
SR Pt i S o o

yNafSCacTh{e grgap{canl@m r E: qt)a 1s %mparé]te to{ ryness. The
[Zrufdle 6&1&15(1%1&%@ mér%edtmmﬂawgripmhafﬁe}d]47 grtbela)op), ESI-

(3R 4R) rrolidine-3 di carboxylic acid
31\43( 51/%ﬁ|38ﬁil\£§7ﬁp@r?a e ) - anide] 4-{

[2-fluoro-4-(2-o0x0-2H pyridin-I|-yl)-phenyl] anlde%
asfp Fﬂb&KB@@RWF(@a&l?ﬂzlyro@bmbfadﬂbmeylé—@b/trglzdme 1,3-dicarboxylic acid 1-
the;g%ﬁeag |cularly preferred conpounds of formula

¢ $fHose sel ected from the group consi sting of
(3R 4R) -1 -(2,2-Di fluoro-ethyl)-pyrrolidine-3, 4-di carbo
x7lic acid 3-[(4-chlorophenyl) -amde] 4-{
[ 2-fl uoro-4-(2-oxo0-2Hpyridin-l-yl) -phenyl] -am de},
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(3R 4R) -1 - Et hanesul fonyl - pyrrol i di ne- 3, 4-di car boxylic
acid 3- [(4-chloro-phenyl)- amde] 4-{

W 2006092880- 4- ( 2- 0x0- 2H pyridin-1-yl)-phenyl] -eei/@r3005/002862

(3R 4R) - | - Met hanesul f onyl - py34 ol i di ne- 3, 4-di car boxylic

id 3-[(4-.ch] orophenyl)  -am 4- D . .
Wt iaingio FOROEaR by 0 A D Sy oBa dspived ip agpixture of
(’I&ﬂi:/w)er (ll~1l; 8(0) il p AyOHpyonohydtatee 0342 g0 22 Amimmel)| is edded @ the
an H § hené&)@c&@]ﬁ%ﬁ%meq aftelr Stlrrhnénfof ]18 h at 25°C. The

ramtmte}m ac1d1ﬁed Wlth IN aq. H 1 and diluted W1t ethyl acetate (100 ml). The
(&gadrﬂgéx sgl\@mﬁ{bﬁ%ltﬁ BHYlL:'(M ﬁﬂ’j hish Elﬁe(i3 offerdii£,800 ORYd biGanic

zp_l-{aﬁgls l.oro

tgendgnd th Q 52t 19 rzywﬁta% ) qT]r_yyps)s Visldh328 & (86.7 %), ESI-

Mmﬁ@}*3s;3m4ﬁz) -Ckbatam | - pyrrol i di ne-3, 4-di carboxylic
aci.d 3-[(4-chl oro-phenyl)-ani de]

Sgéé % {3R &)OPyrrogzc?Ime)é 4- glzcaﬁxglzglargzd 3- Y(I42c71Po|;c? p%erlyl) amide] 4-{[2-

(fBRréHR) (2koxo RBppiind-gitphenyl-ymiplel bialredtionige 3 4- di car bo
xylic acid 3-[(4-chlorophenyl)- am de] 4-{

AR e e
B, A6 Q))@lnl Afteri dpat- 1' qmgm %) OHME gnyi))y -one

A('cBrr{p%uBH ues PZﬂg,(S@@fh@ﬂcﬂb‘ﬁMd’ed laAd |thé/fe)1ctﬁﬂiﬁﬂ1yh]1re is stirred for
am

(éﬁiq&%!l)amblqﬁt SRR (IR STParated ¥, d0aFSAPRy rode
| rodatiis ?tecﬁr@é’ea]hi‘ddOﬁromhchaﬂllybethearre‘cbe@l tgmés to yield compound 7d as

il g
[é@tﬁ’%r% 41%{ éﬁ?or 5- gw@%;l %Ziqr‘ganoy)rﬁlfzphw 4§%M?m
thgprzg)% ‘;Ug)l 2—6}&@% W legylé;f%%r 1;2%0 ldz]carbga)c/yrlzrc ocllclzc? | n?(-4 chloro-

;@%@W zﬁp@:}%we% ;(melxo@w gﬂbdlmm;h BhénMisaidaony i c
2 2- 2H-

E@Rﬁ@%}gng ’%dzgi)o(&)ﬁg; Q&Ilp L §§ﬁ¥9135$40 engetémﬁraﬂg@ ‘}IB )1<1nder
YLcﬂcﬁuaﬁl doB- [, 5-&fidopEapy T | ehh?ﬂ' 2myih} - af@ilde] p4- { 1.22- mmol). - -

Qegﬁ%l%glg@né’%ﬁ&F ﬁo 65{6 %%h h%b )}"Iﬂjnow 12 %ﬂ]%n%ld][ the IHBE s stirred

[ orf I8Up 02312 ZFhexeaidnpyiitetieris Ievapbyate%t%d}lvp?ss 2adipyeified with

AnCLRNAL TRAALL YRAL Y ARCSRLAR] BSRAL. S0k ROSBAR T, Whphttern
é’pprem ated at t conpounds of general fornu a

(1) in this invention may be derivatised at functional

gEsupBletdo provi de derivatives which are capabl e of

conversion back to the parent conpound in vivo. The

| BrgaR)- QIEtEM{etsﬁl@dnyﬂ-@lyﬁ‘bﬁﬂuieQS @rdilﬁﬂﬁﬁs'hc ﬁad 3-f(d-chloro-phenyl)-

ApEE it Ao Sedano gy Sl S ekl 3 %ei'oﬂﬁgund

of formula (I1)with a conmpound LG R1l, or b) reacti ng
C fﬁtﬁp@uwooﬁd POexrmipde 8 Wab pregiards %C@l@mgaw Cré)ed for

re clg@'pg_ I (I'V) with a
com 1@9 %? or WWS?\/EN&A%HHTgC% II%MH , R3, R4, R5, R7,
R8, R9 and X have the significances given above and
LExpmple 9 eavi ng group. The reaction of a conpound of
formula (11) with a conpound LG Rl is conveniently

C @SR MR 1 Rfophiesalfaoil pehtolidiieks, asli@rigpxytt chl @idmeth#ehloro-
Tli)'ﬁ’enyl) -amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

The compound of example 9 was prepared according to the methods described for
example 7. ESI-MS: m/z = 561 [M+H]", Cl-pattern
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acetonitrile, DWF, DVMA, DVSO NWP etc. with bases like
DI EA, triethylam ne, pyridine, N nethylnorpholine,

WONa@OW288K2CO , Cs2CO3 etc. Suitable | eavi ng grOLIPB2085/€02862

wel | known in the art, e.g.-%mlogenides, triflates,
par a-nitrophenol ates or -nesylates. Suitable reaction
d6als Bhs for the reaction of a conpound of fornula
(I'11) with a conmpound NHR2R3 or of a conmpound of
f(GRmﬂ)al (Rrvpand-2-hubfordpyuslitlioé-3fdedivarbaxyli)) aid 9e(4-chloro-
e SK d [ i ons
B A S B e A P’?é*é”e RS
d|chloronethane DMF, acetonitrile, THF, NVP, DVA
&tlee commppuing afieearppledBrieas PETPaEad ageqtiiing torhe Biefhndls described for
C%Q}Pqerw E@gmqﬁ/zla 5@ PG DECpatiee, CGDI, TBTU, HBTUf
Py BOP, Br OP, BOP BOP- O,
TFFH |sobutylcarbannyl chloride, etc. at a sui tabl e
I Lire, "which can e.g. be chosen in the range of
-100C - 1200C. Moreover, the invention further rel ates
GRae‘fR)t-h(EI, ,pmofwhanermhmmMEe -oft-doarboylids agid  3-

ned a [ r
o LR ik lP aBRAU TG SRULUNILE BOSERFERIAh Renyl)-
varpideh conpound of formula (M1)or (V), respectively:
(Vil) (V) wherein Rl, R2 R3, R4, R5, R7, R8, RO, and X
b cd o gy &a&gr&qqawglpyq;ﬁr@bm@sdl oi tﬁe andieaisidagribed for
group_and. R.i aéPP %h cIPaIk
cSFamag kISl wer/ 247 ﬁ@ll | v SHPAS Pt | on condi tions
for the reaction of a conpound of fornmula (M) with a
cBxaoplad2 NHR2R3 are well known to the person skilled
in the art. Such reactions can be carried out in a

hg@’ -1 ang u?fﬁ&o ngﬂoﬁcﬁﬁé - 8ichibd l_ira_lF’ac Ol l?Bq@@-chloro-

e, ence O a Stron
tphaiyﬂ&yamalehm{f?aﬂuw RSN L S LR

tenperature, which can e.g. be chosen in the range

?frl;hé %&poulf%?%f BGampR B WagpResel deadingon mgsgahms @asribed
e saponi e al so avoi de
R@H@FWQH@ 7 gﬁﬁkﬁ /Esgﬁsfﬁﬁgﬂﬁégd%ﬁiégpondlng ani des

are al so possible in each reaction sequence 2c)
t Bxaupleaat 2f). General synthetic processes. 1.
Synthesis of pyrrolidine-3,4-dicarboxylic acid

S : a

RIS SR MR st S i
edd[2-Aubrony2- 0@0321:1 -pEridig-lc Iﬁ’é‘ﬁ% tamidsl a source for
for mal dehyde 1i ke paraf ormal dehyde in a suitable
sghy %Bft;n btﬂts@ o@%&?ﬁﬁ:i 13 whypfégare&ydcemmguwgmtemoav&@cnbed
or. acet opi at ele e ures between
6ﬁﬂf§@n3@ ES{§§ éégiﬁg&h Wﬁﬁ%ﬁ% ¥Hhine ylide. This
speci es under goes cydoaddltlon reactions with a

s@kimplea4ester of fumaric acid |ike the correspondi ng
di et hyl ester or dinmethyl ester in a one-pot procedure

t ?31%'4&5-9 (h@ﬂ&%—fyﬁ%ﬁia%yl)-tb [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenylcarbamoyl]-pyrrolidine-1-carboxylic acid methyl ester

The compound of example 14 was prepared according to the methods described for
example 7. ESI-MS: m/z = 513 [M+H]", Cl-pattern
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protected trans racem c m xture of
pyrrolidine-3,4-dicarboxylic acid diesters. The

wWOR@SO9288L i Nng group is changed to the correspoPdi/RB2005/002862

Boc- or Z-protecting group vi@- cl eavage of the first
Eégro ecting group via e.g. catalytical hydrogenation.
MY & the protected pyrrolidine is dissolved in a

suitabl e solvent |ike methanol, ethanol, THF or ethyl

dBBI4R) 6 - (2Fluone ethiyl) - puitchlidimen 3 dfdicarbenydicy st a¢idke Pdf(4echloro-

( 1% 1t 2115 R o0 4L B Sco- DL R i dE D 0

ey Al BB TRA N Bro A A Ry P e

Npr ot ectin roup.. The free anmine i.s then again )

pﬁ@ﬁ @@trwn%w% STRIELE 4P V36 PESPERS a5rorging to ﬂ?%%’ﬁ@’tf’ldis degeyibed for

T&@n{pﬁsﬁwﬁhq&é}@eﬁd’& srargplet e saponification of the

di ester to the correspondi ng diacid. The pyrrolidine

diester is dissolved in suitable solvent systemlike
thanol , ethanol, THF, 1,4-di oxane, water or mi xtures

t hereof and a base |ike Li OH NaOH, KOH, Na2CO3, K2CO3

oCoipa@a i7d ddfentg; Moty ok ydissglvedrinpecetonitrile (2 ml) under
f i ti Citvj . hay

PRIGESRAIS! 38 8B AR, IOHhGD A IBRIAB £, 03 mmol) and

bases | n sul vents al ready describ in

b e tig dngidhhemmrol isaddag to the rRas@ioR ApixfB sl hgpmixture 1s stirred at
PyPEOhAtdl NEIISERHvERIHAS to @iah@%lé‘&giiﬂ @bbdraé. The reaction mixture is
[
t

N- Boc- pyrrolidine-3,4-di carbo cylic gcids,. ...

TP (o ghv s pad RAFSA B &pe e PR iy pame (189 %),

NESIE pISegl£d 50y [VeH | 8iClepadtedn di car boxylic acid is

di ssolved in a suitable solvent |ike dichl oronet hane,

&?F gp?gonitrile, THF, NMP, DMA, etc. and activated
YRR ni de coupling reagent |ike EDC, DIC, DCC

CDI, TBTU, HBTU, EEDQ CIP, HOBt, HATU, PyBOP, PyBrQP,

BOR, 4P (£Chlorpiphengicerbamoyl) b Bcfluorpob o xeyg Hapwidig-1-y1)-

0 Fen U'%%lﬁuhél%ﬁ liandid ethill estd- R 3 t he

cgﬁ?éggondfﬁg]b n p d%? 1 l%

oam de is obtained after reaction for

0.5-120 h -100C tag 120 OC. Repetition,of thi .

r Ehe f‘?fBPPLB?ﬁt Qfﬁxwg}eﬁé %ﬁée%?fﬁ? Cnsling 087 agtiyadh described for
N aEESaes.anbr= 517aéHi indlipattenf the - acid into the
correspondi ng acid chloride or anhydride by neans of
oEag¥I139Ioride, t hi onyl chl ori de, i sobutyl carbanoyl
chfor?Ge’ or rel at ed reagents, with RA-NH Y yields the

correspondi ng di am de. After deprotection under . .
(3 ARL 2 (bt phvs YichrbamayBzA- e Apowy 42 aEedbL grigin-1-yD-

g&ethcrahﬂn'a‘&}l?ﬁﬁ%ﬁdiﬁgjldoarﬁ‘&yﬁh Acid bﬁ?y@kst&c etic acid)

drogenatioh in the case of the Zprotecting group

t unpr ot ect ed rolidine-l, 3-dicarb m de i .

B PO GRS 1 FEaB R OIS e e o described for
Setdnaflt 2. B agenhs + & RIMi-HGT, @epasteky | hal ogeni des
(chlorides, brom des, iodides), -trifiates,

- arajnﬁgrophenolates, -mesyl at es, aci dchl ori des,

stft'eRi c®aci d chl ori des, carbanoyl chl ori des,

sul fam des, sul fam doyl chl ori des, al dehydes, _ketaqnes
e{ZR-4Rh3 (4Lhlore-pheagicatbanp o &finero-4-(2-oxo-2H-pyridin-1-yl)-

| L edibahONRbORdind HEcarB&§lie it iddpeopyDblter DVA,
DRB%&%NNP etc.b&?th bases_li%ﬁg DI EA, triethylam ne,

gﬁ“ I_eg:%r?lggll% ) %ﬁ?r\g%)reg]:ﬁovvgsl plrre]_‘[?dre aczcg%%hg 5)2 H et S &L ribed for
NeBaaplpy rESit Vi mez-3 54t (VMedbdlyfatterraci ds, i ntroduction

of R4-NHY Deprotection General Procedure: Like 2a)

with a different order of the reacti on sequence.
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c) Starting from
J?,1?-N-Boc-pyrrolidine-3,4-di carboxylic

wa@eiodo®set hyl ester, introduction of R2- NH R 3 PCT/EP2005/002862

Deprotection General Procedw7e: Like 2a) with a
g:ffeie@t order of the reaction sequence and

¥cation at step 2 as described for procedure 1.
d) Starting from,-N Boc-pyrrolidine-3,4-dicarboxylic
&BR;AR;’b—le(ﬁhyﬂohﬂhRFl -carhonylhpytriobdines3, ZRJLCE\H#OX@M r akciR4 +3-[(4-

SRR S S R o e

Starting fromi,-N Boc-pyrrolidine-3 4d|carbox

Fieompoung|oé sxample ﬂ%Wﬂ@)HW@Me@ﬂCWﬁ@%W@a deeSFnbed for
YexarnPRONESL-SAL b0P =552 (MAHIECE-piteahi on Gener al

rocedure Li ke 2c¢) vvlth a different order of the

rE%g sequence. f) Starting from aci d- 3-ethyl ester,

[ ion of R4&-NH Y and RILG Rl General Procedure:
Like 2c) with a different order of the reaction

S(GS,uShd:Methmdsuljmmsd pyew&:ﬂum%llﬂbmrwyberf oagieéd wh{ (#-chloro-

R R S e i T

conpounds of formula (I) as vveII as all jnternediate
ﬁm@mwuelém pearpple 84 Med PEpatsdiceRy ding ta kg BgHhesls described for
?ﬂsﬁ Qb tBARSHitRE (3P 48 P enamBbhRe SEI VST ar4 & saboMa-H]", Cl-
St arting materials are conmercially avail able or known
iRft€H2 art. Furthernore, the invention relates to
conpounds of fornula (1) as defined above, when
neaidesred by a process as descri bed above. In
anot her enbodi ment, the invention relates to the

I - n
(@%{w&ég yl%c‘ﬁmoy@ ca%ofyﬁE mJLuﬁd( bﬂ(zl Chiblo- Bﬁé yl)-
zaruiidx] fd(2efluore-4(Zakg-2Happiding %ahg@él,@mqgg descr i bed

above, the conmpounds of fornula (1) are active

W&iﬁp&rﬂr& ekdtpleiol vk prepagidasidany toakt alethéals ddfeibed for

corrp nds sequent!ly.inf]uence both platelet
??Wﬁﬁ\kﬂ‘??ﬂefi’%‘)r}%ﬁf by this factors and

pI asmati c bl ood coagul ati on. They therefore inhibit
t$rep formati on of thronbi and can be used for the
treatnent and/ or prevention of thronbotic disorders,

S&Sx’ﬁp@ﬁnd %HQT&?‘&g?bE%ﬁrol) is dissolved in diglyme (1 ml). The mixture is
heated at 160 °C and a solution of sulfamide (23 mg; 0.24 mmol) in diglyme (1 ml)
is dropped to the reaction mixture within 5 min. The reaction mixture is heated at
160 °C until a full conversion to example 21 is observed. The reaction mixture is
evaporated to dryness and purified with preparative HPLC. Yield: 4 mg (3.7 %),
ESI-MS: m/z = 534 [M+H]", Cl-pattern

Example 22

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

The compound of example 22 was prepared according to the methods described for

example 7 with the exception of step 4.

Step 4:
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arterial and venous thronbosis, deep vein thronbosis,
peri pheral arterial occlusive disease (PAOD), unstable

wa@egsngespect ori s, nyocardi al infarction, coronBCHEP2005/002862

artery di sease, puInDnary erddli sm stroke (cerebra

b I fl [
LELRIBOR) 1 EH8 b 37\ ol SRR LRI 8D wncer
| wditnon o Ndﬁ—dalb@wopﬁ eﬂ;leld ajmng K80 title &t drentmobf Racmie acid-4-
géﬁheﬂl QS g,mgqrz ﬁrpﬁ&t W ddRed ttr ersbfgtcxtohqnﬁéaﬁfe aPYe mixture

est'enosi transl um nal Ccorona
alﬁ st atsrﬂyb{eptrtm}peesﬁuwme g spRygonto expanple aa ppeBperved.
OThdRhtRILRAttuR it 8vdpdatédeh drrs}n&sla andBuAHEN WS rBfarative HPLC.

LR AT O R e e AR, E oG dy £ or m

part of a conbination therapy with an anti coagul ant
WExample @3 f f erent node of action or with a platel et
aggregation inhibitor or with a thronbol ytic agent.

F
ée:’iﬁt [ﬂgi g rzerg‘/lle‘fr%‘?&ﬁe %ng‘ﬁstfggﬂéhmﬁ% @Htcglfbfo%gﬁc ?agldt %g@tj ~chloro-
Ceh e praide e 15 oror - Cy e SHEP v PR pnede
treatnment of thronbotic disorders, particularly

arﬁ@édrﬁibo&fd SREPMPRI N R HedRas fcoldind RehPhekesds@dscribed for
herefore also relates to

|nd| The invent

FH@% nwtéér€%> ‘HE?éf%h conprising a conpound as
defrned above and a pharmaceutically acceptabl e
ceer #:er and/ or adjuvant. The invention |ikew se
enbraces conpounds as descri bed above for use as

? E5BBENA V&%H) ¥nga?)t 6V1‘ﬁn§>'3?b1§td?s@81‘%§d 1?89: .rg'r!n %aﬁ%z ml) under

peutlc tances or

Active s
téﬁn pPb p%Nya‘JéWPtﬂPYbr &bl camine; c@‘ﬁoart@ aQéécrIam@b) 2,2,2-

vrrﬁttuért;@the;nﬁﬂwea(srqa s aimefd.is Raddd EMHRS FMc®sh mixture. The
thera euti.cal l %Fétlve subst ance fggkthe t r eat nent

18 SUPARY 19 AR SHPER 1e RIETsion: foggple 23 is
tdSHs@bed)Si’I%m mﬁ@chtslmhnﬁlﬁbﬂsé\&pof&&b tgetdrynksr gﬂqurﬁied with

r al ar cl us IS unst a a
e B T o R O o) B B o, HOHIS
drgease, pul nonary enbolrsn1 stroke due to atria
fibrillation, inflammtion, arteriosclerosis, acute

leggosure associ at ed with thronbol ytic therapy or

restenosi s, and/or tunmour In another preferred

nent e in on jate to .a thod, for the
tﬁgr‘ﬁﬁ-eh{?r & DJHH?’I& etg%' trteé Eicarbpsific ofacidt o ddidehloro-
Wt el ) ainei dab4-9 - it @d-4M2- JSlxd-tJH -yeRkH1af)-pherdyAL ddideXa,

part|cularly for the therapeutlc and/ or prophylactlc

t'ﬁﬁe un%foft e;}arggg(}ﬁlvy n_% & 4 COI {flr\{ét%rt 6}}%18 descrlbed for

venou
p@frarrtphe?aithahrt eiceptiornefstapd. ve di sease unst abI e angl na
pectorls myocardi al infarction, coronary artery
ase, pul nonary enbolism stroke due to atrial
frbrrllatron i nfl ammati on, arterrosclerosrs acute

ssel ure associ at ed th th ol ytic .therapy..or
%rrlgﬂts%ft Ja" L0 mg; %ﬁ%?w SR lﬂoac%trsﬁré sl) under
aecﬂainttmsKgr(Dp@eanggg@ﬁmm a- @eﬂudieethalbmldecwantguoﬁm mmol)
e jnve

bein enbraces t

oAkt (RSB 02, ey SRER Bie Radloh Bt The Biure is
agtigiedr atp$@phyhtalca ifigll comersientto eikamipke2d és oeinekd. dhe reaction
AanPed) SOy “‘ﬁzﬁgﬁgﬁéé‘éﬁﬁt‘%@ﬁﬁr?%?ﬁm IRhGsd 20 me
t(rlgﬁt%brﬁtsl'égs HREGhDIS M s bt-wetten arteri al

t hronbosi s, venous thronbosis, deep vein thronbosis,

peri pheral arterial occlusive di sease, unstabl e angina
pectoris,



myocardi al infarction, coronary artery di sease,
pul nronary enbolism stroke due to atrial fibrillation,

WO ndosaasat i on, arteriosclerosis, acute vessel BCDEP2085/002862
associ ated with thronbol ytiggtherapy or restenosis,
and/ or tunmour. The invention also relates to the use
BkamopleBbunds as descri bed above for the preparation of
nmedi canents for the therapeutic and/or prophylactic

: ﬁeiﬂqmt 10h- rp;fdrslxysaas;p '1ﬂmeaa,edaasmhat edcidi t 13- f(#rehloro-
coagul a ar
Ph%‘%’ %‘Biqopa{ﬁ?d;lﬂ?mp fﬂ%ﬁf? %\'ﬁ: P’Eﬂ r ea{dzgh{g]@ -amide}

t hronbotic disorders, arterialthronbosis, venous
The emhpsutsd ommpr@mwamemg@ aasordieg topthe madthads des¢ried for
occl ectoris,

g %? i $g§§t|§¥§hﬁp narghg??gry di sease,
pulnnnary enbollsn1 stroke due to atrial fibrillation,
IEmamnpler?@t i on, arteriosclerosis, acute vessel closure
associated wth thronbolytic therapy or restenosis,

fm'&mwt Mantwarbaﬁttﬁ/tm gﬂﬁlﬁﬁlﬁe@ﬂmﬂmh‘bexﬂm:onmdnd 3-[(4-

R L T Ce

can be denDnstrated with the aid of a chrong%enrc
Rpthbapoanbsf catpladsuys prepated eedopdig kethsim pdy described for
Fact C r, trophotonetrically
iAHP 2%??§é¥5p+§%es |Hqggglé§ﬂm§%$ﬁne of 150 m using
the follow ng conditions: Inhibition of human factor
YExapleA/me Resear ch Laboratories) was tested at an
enzyme concentration of 3 nMusing the chronogenic

S(Qﬁ%@l?ﬂﬁtﬁoﬁ'o%?QﬁyﬁQﬁulﬁ%gﬁ@llca@béﬁ(hcl\/b| aaithl | 3-Seddodo-plienyl)-

SR &l 2 s S DR B rhe%rﬁnaé“ﬁtatﬂﬁztyﬂi

concentrati on. The |nh|b|tors were di ssolved in
afte: dogstomadaif exeanplo 3% weo prapated ac¢adiag ip th@nttb@dﬁrtrscrrh%d for

|nh r iyng HNPT buffer consistin
?Eké%‘ig%ﬁaﬁx%g%ﬁthCan %EG 6000 0. 1% and TmeenQSO
O 02% pH 7.8. The cl eavage of S-2222 by human factor
Yetepndis fol l owed at 405 nmfor 5 minutes at room
tenperature. The velocity of the reaction was

detna SaAEsd byothe oaineid pidelissSlvahintae e noftharnd and acetic

fit t AN
T f‘a&rﬁe&ﬁf?\éie%%. @4 60 Dirip ARt InTKAN G mispore i
wairadebestinteat 257Ct AftersthapaBH:GN (45%omgt0.21 mmel) psadded to the
I(%&%Q?ﬁ I nfe Yirr ?o% ﬁ’yhgaitldn'ﬂﬁé{t {eEPeReHeOthe  dehction mtxture is

ssocl ation con
catated anehgabT vl |ar¢gt0mo(2€ﬁeago oty ap %M mg0.71
> s d stir¥a dilsoRe! et 1 ORSK thatmesixtuieisiendpdpated ondryness

constant and the ¢ n n of_th ito
t #et peifi ylgopﬁ@@@ét‘{ﬁ IREEodE P LTENDe EOMS Sk 407
rHQQthijﬁh@ﬁhen] Pharmacol . 1973, 22, 3099-3108.]
based on the 1C50 and the respective Kn1 deterntned
p eV|q ? y (Ki 1C50/ (1+S/Km)). The Kmfor the
e used was determ ned under the conditions of
the test with at |east 5 substrate concentr

tio
r RyiRg L-Mashagsslforyl- pyrrofiding-Jdrdicarhoxy @ {F%QPPW 4-(
J a ﬁ@ﬂn&Meraﬁu tion of
Ak°§§“ﬁg§%ngtgﬁkggﬁg %ﬁ?&iaﬂrllde subé?ratgg
Substrate selectiv nd exam nation of hydrolysis
uAgerdigsie gpnsh I?@b%%?gh condi tions. Bi ochi m Bi ophys
Acta. 1983 Feb 15; 742(3):539-57]. according to Eadie
[ Bagize(3R &R)-Fhelidivet 1 tittauradylkhoid hest-éngs eter-3-ethyl ester 7a
byphysosti gm ne and prostlgntne J. Biol. Chem 1942,
146, 85-93.].
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The Km for S-2222 anobunted to 613 nM The activity of
the | ow nol ecul ar wei ght substances can, noreover, be

w@b@sagaseri zed in the "prothronmbin tinme" (PT) BCDEP100£002862

test. The substances are pregared as a 10 mM sol ution
nd.thereafter de up.to the desired dil uti
|Tﬁ‘etSFFée%sg]ﬁ%“V§d?%%§aP°‘?ﬁga o plhe T e figre of phgpound b to
agvandobi ande dhd roomepkmidmgolscﬁadnmnomagu Hescaibedviinh R-M.

t -
]f{?dt%rguﬁ%natmg%g& ]?I C shn‘pﬂa‘m% ai ﬁ%@% I eac ggsié(ﬁ)s 1547

n550f each dilution of the subst ance-di l uti on series
was then mxed with the plasnma provided. This

t%s ma/ |2nh| bi 31@&R}rﬁ)‘[@1¥'7ﬁor‘e9@15(2 peubrReHdRt 1-31QGehAkarBamoyl]-
ut es. 5 6’@@ d?er e bvver e %H{ tled t t he
%ﬁioh%f?dn% rert £ agid d et-bup e € Pati on

Laboratory (Instrunment Laboratory)) 50 m of pl asma/

| Odhtopoiad 781(x88rge 6 mnidip imeependedent acetmi@ila €20 nitpend N,N-
{ t1on ] at t

rAn%wr'og%hgtFxﬁcaqluﬁn%w nI(l;‘ ot %%dgygkféj% E@? él (ZQlé]g 10

") (rec
fraotody iscohidsil resch wilidhawrdlafeu stityingf for 38rm1rs%%°éi |1t(4 amino-3-

pfﬂ?osfg E)@le 25 qﬁi p@tgﬁ - Behd 1 (795 Fn@ mral} - is BAREE- BPkhe T tion

rin cross nki ng was determneddd Ived
pngtt@x@pi[‘h@mmtyrqm @Wgr@c},g)r,&(,d._at 2P ¢Vﬁmquqdotp dryness and dissolve

g%lf&lﬁﬁhe%ﬂeqaoo . qmebiggetiﬁb ha%bwwasa]gdjt«xtmﬁhlz N?Iﬁojt (30hal), with
clottin etermn | LN e
thQ arﬁqé%‘b%éf‘?’é@f Sm@&PEs&" 3(‘562'3??‘%4? ‘andy dricd, ii]a 4[-‘ The

brgaiic @hedtis finsred bhd thecfitrafelis e\ra@ombefcbtobhrynersarﬁmtceud@mduct
are Pl FpL | ERERRNK /2 = 472
T%.P n?si‘éxw! G5 PR Bt TREEL A Gt o RSy -
dddei) ati on System (I nstrunentati on Laboratory)
automatic analyzer. The substances are prepared as a

1§r sﬁwe o, uti QBRIAR) RbR-1- f(l%ﬁ@bHEﬁyrmade - RpHeykeir®amoyl]-

ddllutlonln The test is
p@ﬁf@dﬁ@&ﬁf??ﬁ#ﬁ@%ﬁk%%%’?{%’ 5%‘ ¢B& Activated PTT
reagent (purified soy phosphatides in 1.0xI0 4M
ebbﬁt@bﬁnaqsﬁ (5.87 gbu mzes]3 isadissopred se oW HGlan iRgpdepanol (42 ml)

af*ﬁl‘{‘ gglxg re ﬁ%ﬁedgpr g L9 8% 2’;11} n*e}%EmﬁE t&y c?}at?eﬁ tmdryness and

atei coalgupaideit vié tfecrystallized| foom dfeﬂmhwwaraé| "tl’fn&‘i dp vield
aL& of (JIES rig@Deyad 103123y, Egass: f/z = 374
c%%%é&ra??%igh ggrq’n?l fasmalat 4OC§gont ai ?ﬂ ng 1/50
vBviHInhi bitor in sol vent are incubated with 50 m

Dade(r) Actin(r) FS Activated PTT reagent in water at

33 for 43 m(B‘R 4R}-2ED- [BRoral4- Qaacozzﬂwed&awpmnmmmoyu -1-

”Fl &M@g’dﬂﬁgf?#%gc E‘ﬁ%?%& 14 {:%éf%{y fromthe

ACL The | nh| bitor concentration, which brought about
aCoaipolund@sof3.1 hes wEiol) slsospended tri avetoniteite @8 trel) mpAercaddition

bgﬁq‘r N tdlﬂg%r%Bg S nkifle B0 LXRONPAIGY. MABASSSHORIchloride (1.3

act1ve compounds
pg;e!s]e mmolave addeshanst é}feemé?mn;ﬁ iarfbse f t)lblg%o%ft 2y: ﬁoqihet fraction

59’1LM€ ﬁs&gﬁéﬁ{ehyco DBLrified By silita gél&thEnMa%mghy Yield:
m b%é o 100 especially to

a@étﬁ(lQZtE’o@l@S S ™ ues preferably amount to

about 1to 100 nV espeC| ally to about 1 to 10 nM The
Fepounds of(SR,QRDMI-H Fluamed-62-oxcr@Hrpyphiar irpdepltenpladrbymoyl]-1-

acc t abl c icaments, e.g. in
%?51Frﬁ‘§(f”y? rr?rl%lcféel]?'%a% plrcgga?ggl ons for enteral,

parenteral or topical admnistration. They can be

adm ni stered, for exanple, perorally, e.g. in the form

of tablets, coated tablets, dragees, hard and soft
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gel ati ne capsul es, solutions, enulsions or
suspensions, rectally, e.g. in the form of

WG appossori es, parenterally, e.g. in the fornPGF/EP2005/002862

injection solutions or suspensions or infusion

sol utions, .or to i cal in the for f.. .
CRBRBRE 254 0Bk Tnolg M Uolied ™ AR SPT hiciepgwater (1
RO &hBr 160H ilihﬁlohi;rdadt&(l o gof25t imnqdhas reldedittb cthle mixture and

. 0 i
BoRP ISP B Tiah o, By L S R ol Pifls FROPER ot By e hin Bl i
tvepotkesd to deghesoapb disshdvedf inf @h‘fhﬂcatate @mijﬂmpmﬁm:trls extracted
W}%Ds?ﬁlg?t‘éh 'aaﬁ‘écjuﬁ I@a‘?ﬁé@%&ﬁh& St aﬁuecﬁﬁtﬁh%l%l |c¥ol|e&‘ to 10 °C and

ef_therapeutjcall

u
sdififtedrigigs 259%mtareauy B plesion gard dis ]atﬁ“t?npl?oéi’l?ﬁ is extracted
tsﬁgﬁﬂ r{ﬁfles\/‘MtH &Hy1h&Bte (3 RONe¢ ax).CThd B@hbmed orgamc phases are

it amf RS et N Bl et e phase i

@ddpd;‘z‘ﬁ@&s 1o Sum&bd e Yead:r i 257 nat ¢45.21 So)ar éiSIHMS onhfg = 422

E&f anic carrier materials, but also organic carrier
ials. Thus, for exanple | act ose, corn starch or

derivatives thereof talc, stearic acid or its 52£

&ﬂll’ Be(3RsR)- B etlmmeiudforytayaolidine 3doficarkenlic gcidcdy oro-4-
9%&9%{ ﬁg?cﬂﬂ% ) ﬁn yad £ deed- ?’(tlHﬁ%d‘éﬁB%@Lﬁﬁideﬁ%ﬂ abl e

arrler eri s fo soft gelati ne capsul es are, for

xanpl e, etable oils, Xes, and sel 0
b Wegal e RGenAFGIT A 0PG s (p ond NN
aﬁisbp&%pymhﬁthn@ﬂt (60Qul; o(ms:m mlmsgahitdgd ho&Bver BOBeCl (90 mg; 0.

#%1%1?) 1& gﬁl(iel gars%ﬁ% rapg Iaﬁe StQF {‘%%r ?ﬂ%Seé)S ~amino indole
5(64 wig; 01286 amelol yr advied 4o Ehe r&mﬁog)mncmrg Th@m@fturegg, ptyéq:cgfor 18

Pt e e&a@%&"téd &U@@Beé%dtﬂﬁ@ﬂea - silRHll g‘fefigﬂr%nﬁt %i-élﬁfy Yield:

sol'utions‘are, for exanple
Vvidireg (6%3 %413hEa‘Hsl\/fSpl@ljll/zyﬁI5§,8 Mﬂﬂder ol and vegetable oils.
Suitable carrier materials for suppositories are, for
€29 natural or hardened oils, waxes, fats and
sen1-I|qU|d or I|qU|d pol yol s. Suitable carrier

erla or t t I r _
R e R %;i%r%ggﬁﬂwa 0
Qb)ioSZHlpyqidlmd\Aa&)ephedyl qa,mnﬂeba{@smeﬂmxymhqw apridely

al cohol's, sterols, polyethylene glycols and cellul ose

g’ﬁléei C\eé)%m# Vu%?i of@éﬂtﬁ 1e25 3Rl (Ig)kﬁﬁfeﬂ  acPERIBRY thahé WREhodkickiBEd for

ents, stencyi nprovi ng agents,
f@@nﬂdﬁZSﬁﬁ?b@?@yzad@ﬁt54ﬂéblts for varying the
osnotic pressure, buffer substances, solubilizers,
CRiMA886 and masking agents and anti oxi dants cone
i nto consideration as pharnmaceutical adjuvants. The

dosa ounds \Y _
R e
t methrge- pmeﬂylohande]em &[Bfﬂmlroédﬁd)mrﬁirpaﬂdtmé‘YBal’he@ﬁl -amide}
and the node of administration, and will, of course,

b’?h{ é&rﬁ?guﬁ@of&gméfé%%ﬁ%&pa&&ﬂﬁcéﬂﬁ%ﬁosthla Me@R6dd described for

Icufar case atients a daily dosage of
a@@ﬂﬂﬂq2$&5l@@®1h@ 3IMETRI b (-EBYER 1 to 300 ny,
cones into consideration. Depending on severity of the
dE§ﬁ§§§3@nd the precise pharmacokinetic profile the
conmpound coul d be adm ni stered with one or severa

PR RCEHE it R N M T
1nfeﬂﬂmranhewhfam1dbl 4¢{[2-fh@@o-ref2-axfo- a{mwmbphenyl -amide}

formula | . The follow ng Exanples serve to illustrate
the present invention in nore
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detail. They are, however, not intended to limt its
scope in any manner. Exanples Exanple 1 ra

WG 2(03RR84RS) - | - Met hanesul fonyl - pyrrol i d. i ne- 3, BEERR0§002862

xyI|c acid 3-[(4- chloro- phaayl) am de]
[2-fluoro 2-0X0 hen
Rk GPEPREG OF PHEoART 8 PRO AR ity i ethbas SRR for
tek@fiple 08 RBIARS) mfz Betiz N+BYT r ol i di ne- 3, 4- di car box g
lic aC|d diethyl ester | a Fumaric acid dlethylester
g%gn% , 0.126 mol) is dissolved in toluene (900 ni)
eated at 105 0C. A m xture of N-benzngIyC|ne (25
g; 0.151 nol) and par af or mal dehyde a;
(EBR YRS Maﬂ@aesqlfonylgpﬁmhdlméflt cacrh@(&gléf | G‘i(lldng 3 (4 chloro-3-

| nabia (2hoxb PRI-pddinl L)L | 4kdid
fﬂ;&ohﬁeg for 1%@?{&; 10(20((: %he mﬁxture ?s) I?ﬁfelﬂl' 4

porated.tg dr and suspende
S moan el B P2 Preaten T ingde HHCSFERaF Ffhgoed for
$@hnple@s. ESI-Tibapor a6l [MeHf y@GeBatterihe crude product
is used for the next step wi thout further
g%l%lfh ion. Yield: 32.5 g (70.3 %9, ESI-M5. nlz =

ﬁ+ Step 2: trans- (3RS, 4RS)-Pyrrolidine-|

4- trlcarboxyllc acid tert-butyl ester dlethyl

(3R, deMethageslfomybrprelidine-dfpdicHgordic 3acil §:3 Bgfgg’m 2-

4 { [ Dgtok st g ardRe i -phd dind1 -g1)-fheh$1- amit
ar@gr%@g% nggﬁdli% 4et[hanol (350 m). Pf’g]%iter ?h)alﬁh e g

Tt shaced (00 5.8 80 S0 MO o S o

|§caﬁ1lp&r@eESIt—MSh;mz egiém{htﬂﬁ§pﬁhPetterAfter 2 h at 25C

the hydrogenation is conpleted and palladi um on

c@)% ?é‘% is filtered off. The filtrate is evaporated
yness and the residue is purified with flash

chrorrato raphy over silica gel usin .
n(SReﬂ)ahgd t&ﬂ%ﬂl fopybpmreli lzgf?)‘l-é@ rg’lo T gdel - [@rpmpino-4-
OcHldro-phet 1) arnde VB[ ZDﬂdorU-ﬁ@eoidW‘ﬂﬂp'yrﬁﬁ@Q -y3)-phenyl]-amide}
trans (3RS, 4RS) - Pyrrolldlnel ,4-tricarbo cyllc acid

rt-but ter ound )
d e q%%ﬁa@#%égv%epaaﬂaacﬁﬁﬁ% t83Ehe e[m)%s deé’é@iﬁed for
agkdertble I EST-MER: /o - T8N Mirld] ] "w&d-Petterar sed i n an
ice-water bath and cooled to O C. To this reaction
nfiXt 1€35 96 M of 0.25 N NaOH was added in small
por ns with stirring until the consunptlon of the

st art| ng di ester. was detected by, t aye
b Yrethanesulfonylpgerofidins-Sxddicay oR7lle) a@cidhe 3dfdschloro-

fﬁmﬁr ah bith§1- R ded RO -188r Y12 loRo-R HA g-1-hB-pheagl]-aande}
xtur)e vvag aci dequlqu Wllt.h-??. N HC g¥ﬁ%l 0C, saturated

h Nad 3 ract W|th eth acet
(Kot o Sabfi SSFREHTS o R R e PRscribed for
oe;ga{ple:zaalﬁéws sn/ewaiﬁﬁr[a/tﬁd] t, Cldajtmess and dried in
vacuo. Yield: 0.68 g (82.7%, ESI-M5: mz = 258 [ MH|
ts'gga%rs@féﬁs 4RS) - 4- (4- Chl or ophenyl car banoyl ) -pyrrolidin
-1,3-dicarboxylic acid |-tert~ ter
ir Meshymspliongpyrinliging 3.4 Qﬁ’é‘ﬁg%da?l# (2 fhuoro-4-2-

aS}@d-QHLn}ISyfridnLﬁ-1(73§1Ipﬂiaﬁyl]ilﬂﬂld‘d} WA 115 onRdeplb-ybtayideani n

; i's added at 25 0C. After 20 mn a

CJTE% cr:gfgﬁrlétﬁj ?me&bgéa \szzfs)prggaé%c}&clcgrdﬁ%%) the maethods described for
hycingd b &ESEMERDZ = RO MHHI0 mol ) and

1- hydroxybenzotriazole HOBt (1.41 g; 10 nmmol) is

added. After stirring for 30 mn at 25C

4-chloroaniline (1.11 g; 9
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nmmol) is added to the reaction m xture. The m xture is
stirred for 18 h at 250C, evaporated to dryness and

wale@sohased i n ethyl acetate (100 ml). The or gaPCTVEPivase02862

is washed with 0.1 N HOA (24-100 m), water and brine
and dried over Na2SO4. The organic phase is filtered
Exampkd’f i I trate is evaporated to dryness. Yield: 1.08

g (33.7%, ESI-M5: mz = 368 [MH , C-pattern Step

53R 4R §-4- Mmhlaﬁes%itbhjdem&rcﬂhﬁwla,x -ditdrpyxyiligi n- &idne 3I-[(G-chloro-

SRIET Sbrunita] B3Rl B i dTHRL Y1) phenyl)-amide]

8 hydroxqu|noI|ne (1.5 g; 10 nnnl% are dissol ved
(Theteorrogod of exaDBo ] was meparectecctom igg §o the methogpdgscribed for
%%Qmﬁﬁﬁgﬁﬁlmkée pABH ofutkp 61. 95 g; 10 mmol) are added
and e resulting suspenS|on is heavily stirred under
argon at 150C for 18 h. The m xture is evaporated to

ss under reduced pressure and the final residue
I's chromat ographed over silica gel (400 g) using
Ch @Irrmmdﬂ@lsehg;em bghaimald ieHiseoivel uiide aypomimsgonylchlorid

;ﬁé?&ﬁh%ﬂ? DB W il S0 R ke i

BSrelNSor 3 mn:atZZE C[ |Q|-|-A4]nmo Shleyp pyridine is d1ssolved in THF and NaH
sfoﬁﬁ%)ﬂ @;’ :gag' d.54 ﬁ‘l?nc?f) #2880 £PERRX Wi fogask k¥blution. The
or o-

fpﬁ%%¥ am e

anfxprefip sienred ﬁor( LBk 20 PRy r Ibs cAresRpnyling, ridrplqridgniolyion is
fb)ﬂ%@% ki tederidd nfSaapounthel dbptdtoBated 22l ghléer® pyridine. The

a ?x?hqge/cggys:pgp%gésg? elzgtprl o Ifcgjre7 (d?> a? %5‘[6 TI?e r%oh su@;getnﬁiron is
|e'v€1 Borarddno-dsyresLardopypifedyty)silickigplychi athatograph. Yigldnpomsd81.5

S nder cooling. The
O%ﬁggéégéggﬁl ﬂf@k%Hg fgq%&%FFZS 0C, evaporated to
dryness and recrystallized fromdiethyl ether yielding
clowmpapled8 J/ as |ight brown solid as hydrochl oride.
Yield: 0.872 g (81.8 %, ESIMS: mz = 455 [ MtH] +,

Qsroat) tﬁmﬂgrﬁgul?on l— rolidine-3,4- d1carboxy11c acid  3-(4-chloro-

B

4-{[ 2-fl uoro-4-(2-o0xo-2Hpyridin-1-yl)- phenyl] am de
| gocqapiithd df LBApR 38yyasPrépavedarodidingtodths sttty desreribed for

acetonl%ﬁE%ea&gngklfﬂgq§§Hgﬁdtﬁ@8&552 Eny[d||sopropy

Met hanesul fonyl chl oride (40.6 ng; 0.354 nnDI) I s added
abhnople 3% xture is stirred for 18 h at 25 OC. The
reaction mxture is evaporated to dryness and purified

m«;mm ﬁ@@étﬁ&ﬂe‘é&lféiﬁﬂ-%}@ﬂbhﬂﬁﬁt@%ﬁa‘fbb xylt el da,c1d11 3-[ifty chloro-
gazlgl) ESI Dﬁ[z- uoro- 4?? -m xl_yu 2 oxo-ZI-P 185r]1-y1) phenyl]-

tﬁgnﬁj(SRS 4RS) - | - For nyl - pyrrolidi ne-3, 4-di carboxylic
acid 3-[(4-chl oro-phenyl)- am de]

H pyridin-I-yl)-phenyl]-am de}
TﬁéL%ghﬁ%%ﬁgl ?géﬁgﬁ%F 2 was prepared as described
for exanple 1 with the exceptign of ste

t Stapd: (GRREB) ABBLATIETs AT PBHG Wi ELaT ufd eséqféo%‘brl egter 76
acid 3-[(4-chl orophenyl) -am de]

‘21“[{1[3 gfeféob@éc??é %'r{o%'o%gorﬁﬁl:embhldf ttle ﬂaccl}ihi)c rﬂixgﬁylof eampaedd 1b to
is dis e

2 EPBATES g 2 apg fie &) Veomtmpndingl & eﬁla%‘%“ﬁeﬁ\ﬁa. ‘?egér\{breg '“? RM.

eRbylhg@dIiSa&n(ea?o B. Vdirz,30. Bling, TeGallédromsyhmetry, 14 2003 1547-

Nhég phenylforn1ate (29.6 ng; 0.177 mmol ) is added and

xture is stirred for 18 h at 25 0C. The reaction
m xture i s evaporated to dryness and purified with
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preparative HPLC chromat ography. Yield: 13.8 ng (16.1
0Zo), ESI-Ms: mlz = 483 [MtH +, C -pattern Exanple 3

W e@sm9388RS, 4RS) - { 3- (4- Chl or o- PCT/EP2005/002862

r henyl car banoyl ) - 4-[ 2-f | uor.ogg- ( 2- oxo- 2Hpyri di n-

| -yl)-phenyl carbanpyl ] -pyrrolidin-1-yl}-acetic acid .
Sty b SR TheL CHImA (s S PRt et 1
Q%@ué,bggéerfpéth}%%@t@mgebl with the exception ofstep 7

Step 7: :

L ogﬁgpli(rgf?%ﬁ%paﬁgl (o 1500 RNGDY b ALAGIRAL ) 74l 2add WoN-
| diigbprophleetiylcaninaiidp! thl; $y36r winia) is-dddgd pt 32 &€ BORF(1.772 &
% eoggﬁr dﬁe@swpg}lliﬁda W ek §8Be B 3Pmi £t 5904 136 baniline
II]( .(Slrrg"o. mr&) are, sugpende In, .
404tbai 3.48 Pemel ivadded pg therrediion BREHS ixtuze s sfirred for 18

& Q%/bs@,_t ﬁapéﬁ?eﬁéd@i‘yn@sisé&ﬁi mfmdg)éedém $dﬁlfﬁdcélﬁ]lié_ (108 ml). The
mxture is stirred. for. : reactio
ORI INE R C AN KO TR
HH@?@HO&Eﬂ)VWaHPh{ﬁd brine aad degied phsr. N¥S6l.dThel@gsningphaskds Gltered
0Z | - MVS: = 541 + - . e
20 Rl 5 bR A e rShe P 05l B i e
rdhooyhiographiydVidlds 0.4-g (3R G0 EPhdEy Yz =36 dd-HI ', Cl-pattern
4-{[2-fluoro-4-(2-ox0-2H pyridin- 1-yl)-phenyl]

- 1 C ) ) _ _ . -d h l
d‘;gé&%?%gg@?g?@g?@wb% BherkarmahRyD-pIRoliBheD b i acid ethy

xanple 1 Wwth the éxception of step 7
Swiephmiroghleie 3P3RS, 4RS) - | - Car banoy! neth g
| -pyrrolidine-3,4~di carboxylic acid 3-[(4-
{

chb Q?]F(ﬂ] 8otg) (1.3 g- 408 shedol) is dissolved in 6N HCI in isopropanol (12.5 ml)
4-{] b- 0- 4- (2- 0X0- 2H pyET di - |, -y} - - an] -
Sl i oo R T by 210 Py

ngapOrabedmondryness end tependepraduciis stystllized reice from jliethylether
foLe0q LAk or A QF: W48 1627 99, B8 MS: A95=9p(M-iFs]*, Cl-
gg&%‘?}dgﬁgﬁﬁgﬁ% X u?%ﬁ%g s%iqrred @or 18 h at 25 (BC. ]
TPRatareacti on mixture is evaporated to dryness and
purified with preparative HPLC chromat ography. Yield:

é?te " ((:BQR-,/Q%)%-(4—Egl()rd\/ﬁwr’mmrbﬁnﬁjﬂ-lErbdlzﬂlhﬂzekulfonyl-pyrrolidine—3—
-pa

ttern, Ex [ e
y&‘%ﬁf’:ﬁlﬂtﬁg%”-aﬁanorret hyl - pyrrol i di ne- 3, 4- di car box
ylic acid 3-[(4-chl orophenyl)- am de

AcHirpotthd dB%- @-442g;0482 Dkinplris oﬂiml%@%i;l-@h@ﬁiﬂi}e 61 gd} under

The,. d 5 J ibbed mmol).
{BRERREe. 1oy FOPRETL, Y, DhARP’ o 58@7%:23'259? ol
t Mictimane OB RBJoride ¢ hores Bieg 9P Ao sicathy Thigife fbstirred

de fléﬂ? F@z?oc[j.g’ﬂ%ez&mt%ora_%@ﬁéﬂ }:Va@):&'ta(ﬂfﬂ to drynes[?J and purified with

- -t uoro-4-(2-0x0- ridin-|« -phenyl ] = -

bbb hancaeatd. S S B s ¥hlapheoy U samied, o
att@nS mol ) are suspended in acetonitrile (3 m).

ZPter that 2-bronp-acetonitrile (23.4 ng; 0.195 mmol)

i g, added %t ure;i L g Hine-3-
e e e e T
putrbbaiyéd awidl BBe pr epar ati ve HPLC chr omat ogr aphy. Yi el d:

10.4 ng (11.9 %9, ESI-M5: mz = 494 [ MtH +, C -pattern

F@@o‘?g& S’:9A€1R(é)91 ig;_Z.% ’ml’ngl_)_li? id]:cisls%lger% in ? mi'x’?:)rﬁ: of rl,r46<|1iioxaiu;]eéwater
- 81:25 Wi sur @éQﬁ) menghydyate_(0.302 g; 7.2 m O%D}g 1B a8 8 soﬁid and the
[ (st Q5 Qripbe st )isadd 2R PEAThE 2nfiltwmer io-ebapdatdota? Hiymess and
! %&srs]éllvé&/ ligx _e%%ff na}é!egafe and the product is extracted with saturated aqueous
Na,COs solution. The aqueous phase is cooled to 10 °C and acidified with 25%
aqueous HC solution until pH = 1. The product is extracted several times with
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am de} The conmpound of exanple 6 was prepared as
described for exanple 1 with the exception of step

W@ 81061097881 PCT/EP2005/002862

tms- (3RS, 4RS) -1 - (3, 3, 3 Tri-fgsuor o- propyl ) - pyrrol i di ne-

3, 4-di b

aitpiasctern @ ool Rrrehy THE soimbiapd arespis Ry e wesbsdoih bipg,end
)zihleéii bﬁe‘r'NééB()l; pAred il thatéon e brganicaritperin dvdpotate® o rymess. Yield:

Srsniéaden) ’)ﬁﬁ‘?ig%%m A IR Ter nat

3- bronn [, 1, trlfluoropropane (34 5 0.195 mol)
Sregh aA@z@f(rmogs -flggrophe@yB) - prmedthoxy < Fagirr %naéhenet}?é
m xture is stirred for 18 h at 80 0OC. The reaction
Ve SEMBBEN P UE. I HS S WA= 345 [M
p@}o)éﬁ r“zltdi@é%r%a%‘?&?gﬁ%ﬂ@%gf aphy. gl eld: 19.7 ng (20.2
ESI-M5: mfz = 551 [M+H] +, C -pattern Exanple 7
(3R 4R) - | - Met hanesul fonyl - pyrroli di ne-3, 4-di carboxylic

73 (BR@RQJ]LMeﬂﬁh&bez)ﬂ -pnrolitile-3,4- dicarboxylic acid 3-[(4-chloro-
g’fyﬁ)df . g%(oo-#r—é -19%1!;352 rg{ é%?ll-?{).yﬂﬁﬁﬁ)’-ly) ﬁﬂhﬂfahmzde}

(3@5 4R) - PyrroI|d| ne-1, 3, 4- trlcarboxylic
acid 1-tert-butyl ester 3-ethyl ester 7a The

TIHEARE 5 Qéemgwd%l RARAN LS duSbiden i@ hodb@uRARMI and NN-

hispproset i ArPe A il LS oS Tedders 08 dBp Gl (70.5 mes

Wﬁ 1HHRA) 1§§ﬂﬂéc?£btaosol15 an¥Vafter, stllrhng ¢tirr3g, mikeitr2aP@ dr(dramino-3-
ymetry

@prg{@e@ﬂ é @ﬁ*&’(?% &ﬁ%ﬁ%‘%ﬂ%g g??) I%%r ; o‘? ménolé is adged to the

C@ammhb@u@cme hixtureiststitrad for Fed 8b25°S, evdpprated tcedrynbss and

S0 £ +H
PR 52 oMb TR diepspandi oo ovs
(3.58 m; 20.5 mmmol) is added at 0 OC. Bis (2-oxo-3-
oE)almplééiﬁ) nyl) phosphinic chloride BOP-C (5.22 g; 20.5
mml) is added as a solid and after stirring for 30

n@g& t_%h rfelg{ﬂf(% BAPytoligine B, zﬂ-alcgrbok?hd. nmaoid) |t§ [(4-chloro-
addéd _to the reac ure. he
f premyDraraidey Mﬁ%ﬂ’%ﬁ @ Fade LY 3&%@8@

et hyl acetate (m) The organic phase IS washed W th

OTHe domiSbuf® of erdhplewdt inds at(ériabied - aondiflizorNahenyl)-3-methoxy-
ut i wat er  a €r example

ofig @ e gl e BRiing B Ao AR LD or examp

emﬁﬁi—M%dn/lzmiﬁoy[ﬁéﬂsﬂ The crude product is purified

by S|I|ca gel chromatography. Yield: 4.7 g (69.3 9,

Eg ez =395 [MH ", C-pattern Step 2b:

-4-(4-Chl orophen g

| car banmo pyr i i.ne-| rpoxylic aci teryt ;
bLﬁMRbg‘ﬁ@th%emﬁjoré@fwro S ee 9id (o gt
1ghé’11yflmakﬁde] 8—{@2-51&0*0#@{1640&06}}@?@@151 -ofyl)Fpignyditamide}

1; 40 m). LiOH nonohydrate (0.947 g; 22.6 mol) is

a&gg%ﬂ}gg’otgfq O'Peg% mbf. zﬁnﬂ} "(? gﬁ‘&ﬁ‘o %aﬂl%}bfﬂ}féﬁw)i?@{ b‘?ndazm -3-

er s rlng

i snacvetd pre@aradt 4d¢OII<3N1$@P thﬂneﬁlf?és d??cﬁlﬂ?é%l 9\% ?’ﬁm&f Fnu?? ESI-MS:
aget at %gg{gﬂ The organi c phase is washed with

br| ne %f(g and dried over Na2SC> . The organi c

phase |s flltered and the filtrate is evaporated to
dﬁ%‘@ﬁ 2Yield: 3.28 g (86.7 %, ESIMS: mz = 367

[MH , C-pattern . '
(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4-dicarboxylic  acid 3-[(4-chloro-

phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-piperidin-1-yl) -phenyl]-amide}
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Step 3: (3R 4R)-Pyrrolidine-3,4-dicarboxylic acid
3-[(4-chl oro-phenyl)-am de] 4-{][ 2-

WO bawsiogesdt (2- oxo-2H-pyridin-1- g |) -phenyl] - arCTEP2005/002862

hydrochl ori de 7d Conmpound 7c442.2 g; 5.96 nmol) is
gﬁ%sggggﬁqr;pé]ga%] !%ﬁhlta%rglt ld ?4 ar]r'lg)nom3 ﬂu%?g -p terlqglg %gpe?idm 2- _one
| wdré ggga&s& archidigy ©- thB efsthg ds ddsgribreddon ex2mosle 36 CESTAMENGY/z =

=% 40 6 mol) is added and the reaction
nﬁ%ét[ C]st‘t? Y8d for 18 h at anbient tenperature.

The m xture is evaporated to dryness and the crude
pixadde 43 s recrystal lized from di et hyl et her several
times to yield conpound 7d as |ight brown. solid.

é?)ﬁl £K)- ?h/ﬂ:ﬁl&eélﬁ%&l—;{?’rroﬁhe M- afthdboxyloS [MiH +3-[(4-chloro-

pa ter n
@MPT“OWFPWW%V IehsreDamids] car boxyl i c
aC| d 3- [(4 chl orophenyl) -am de]

4EHd Gmipiidaf exdiiplons vakippiytidl d@wrdmg)tgpheﬁmlﬂoch desteiped for
& ngd s _dissol ve
BT o1 | efitqgg %5110?,%50&11-%&5?' DRiyfemiife NERSECRI ppfadlable.

eESinSa:mn’mszszﬂthﬂ , A-122tern mol ) .

Met hanesulfonyl chloride (140 ng; 1.22 mmol) is added
1151 mxture is stirred for 18 h at 25 0C. The

reaction mxture is evaporat ed to dryness and purified

Vn\%tgfj re ar]at ' Vﬁﬁ(ﬂ; L‘E@an 170 é§75 22 ac/gd E§I (ivshloro-

(@%rf}ﬁ)a-rhrdg} M[rse&wrbopyz nﬁﬂfyﬂ%ﬂdizale} -31)4ohtnghranaidyll | C
acid 3-[(4-chl oro- phenyl) am de] 4-

A e e R R e E*?f“ Edabor- EhOC)

t pleenybatiiine 6CAS 2900 - (I)(wereplamplteé a?corE@lg tivighe me ods 547

[ -9

%%tﬂiﬁaﬁo%(a%anesuﬁs onyl Eyrsrlogl MJITIpIe 3, aglerélar boxyl i c
acid 3 [ (4-chl orophenyl) -am de]

4Exqmople B9 or 0- 4- (2- oxo- 2H pyri din-1-yl)-phenyl] -ani de}
The conmpound of exanple 9 was prepared according to

(3R, )t hogshdeselfinye gy x@hdﬁﬁ?éeﬂmki&aﬂbox&&t MBicid 7z 3 (56Hloro-

[%ﬂlayamﬁeb?i{éaﬁ@rg EfP1 Sigrseldyverhera et pide] no
xylic acid 3-[(4-chl orophenyl)- am de]
4Th¢ 2orhparordoefAx{1aplexis -veistppspe &l a¢c¢rdwg) tophe methodsidegaibed for

T%&nﬁggrﬁ@ gkg% B @nﬁl Zultar mazm %9@,&&@1 @@B&pﬁ%@ls bepared

[MFH}dﬂng’(g C@gﬁt%is?é? g(gn%‘.fleMﬁ 1m/z =523 {M+H] Cl-pattern
[ (4-chl oro-phenyl)-am de]

Aetddplelagor 0- 4- (2- oxo- 2H-pyri din-1 -yl ) -phenyl ] - am de}
The conpound of exarrpl e 1llwas prepared according to

t d hed f 1
[QM@ T%{E%B S E)Pm%ﬁlg Pl afsoyitl M 312 Tt
A8ye-RHEpyritihyl-d)sbhenybl amplet AdK4—meﬂmX3 phediyd amétbylamisle]
acid 3-[(4-chlorophenyl)- anmide] 4-{[2-fluoro-4-

( ?h%x 1 n_é{)"irﬁy 5f egduﬁ lekeokkas éﬂ? Eéé% %cgpﬁigﬁ %} %hggr?entg%ﬁg&(}g@ﬂ)ed for
dEERRH

was  prepar
& ESHM¥ ey ﬁrﬁif‘ef -MS: mz = 562 [ MH] +,
G -pattern Exanple 13
Example 47

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

wa2qopAa9ABLOr 0- 4- ( 2- ox0- 2H pyri di n-1 -yl ) - phenyl PEHRPZO3/002862

The conpound of Exanple 13_was prepared accordi ng to
t he met hods described for exapple 7 lh 45
[fh{ﬂ- epmpoand phaxemple $assiITePar according to the methods Zdescribed for

%Bkg%gﬁ%%gr:@smmyjﬂ*ar banoyl ) - 4-[ 2-f 1 uor o- 4- ( 2-
oxo

H pyridin-1-yl)
pggﬁpje%r banmoyl ] - pyrrolidine-1-carboxylic acid methyl
ester The conpound of exanpl e 14 was prepared

tﬁﬁn@slﬁﬁo ﬂﬁldﬂ?@@ nidieebé c@lﬁﬂrl’rp[(@—chloro-
?ﬁﬁn f{nﬁ H cﬁh IPW} GE

uoro et hy - pyrrolidine- 3 d| car boxyl i

%uh& 6 N%ﬁkgﬁ@@dﬂﬁaw b ar@(mx&%}dmig to the methods described for
1e4b“ﬁ§10 06972 din-1-yr)-phenyl | -am de}
npound of exanpl e 15 was prepared according to

ibOdS descri bed for exanple 7 with the exception
ep 4. Step 4: Corrpound 7d (100 ng; 0.2 nmmol ) is

Seed b, as e th'ﬂ'@-‘éﬁl@%
ééérr% é‘ﬁgd };ﬁ:‘f A %f%%r@%“ RS+
ey (L

ree%\‘@f’rgﬁ BE s fed to dryness and purified

W th pgparatrve HPLC Yreld 20 ng (18.9 %, ESI-Ms:
dpmpleed [ veH 4+, CI pattern Exanpl e 16

&gg‘é&z Viethiment P gﬁ/ i5es, 4acli[1gé/rlb2) c[acu{ i Har Sndo( 2-
gAYy WIQ%J%H&PTﬂW? 76 meabrﬂ%ﬂﬁanxla‘?IBB%W |4CYDa et ny|

ester The conpound of exanple 16 p % ds.described for
aldregomnRynde! exmen P%aragprf ;rég.%@a g0 ey
ESRmpE 7 #ing compou ARy [ ®/47
IM?*IZHQ 3-(4-Cnhl oro- phenyl carbarroyl) 4-1 2- fluoro 4-(2-
oxo 2H-p¥r| din-1-yl)-

ak banoyl j - pyrrolidine-1-carboxylic aC|d propyl
ester The conpound of exanple 17 vvas prepa
ABBARI nlethrnenidfonyl-praglidiaedrd-gie
HsityvElfamp - 3=flearo-hipheqyl-4-ylcpmisde] ﬁéﬁ‘%rdé%?rp %nﬂ)gamlde
(3R 4R) - 3- (4- Chl or o- phenyl car banoyl ) - 4-[ 2- f | uor.o- g
ORlze @apyumiddifexdmple b1 was prepared according to the methods descr1 ed for
phemplcanEagOAS20910r Tl-7 @ sraine. ESHMES y/r & Gdily+H]"
i sopropyl ester The conpound of exanple 18 was
pEemasled2 accordi ng to the nethods descri bed for
exanple 7. ESI-M5: mz = 541 [ MtH|
QI3RyR )t M arestiléoriyd pyrrolidine-3,4- dlcarboxyhc acid 3-[(4~-chloro-
(BRr§B) arhide Py I50(2 e thanbsubfan PeptynyL) fyridd-2¢il hemslel - di ¢
arboxylic acid 3-[(4- chloro-phenyl) -amde] 4-{
['2hé tdiap@urdt df2xmupleBRivay prafiared dbeyridjngtoehy inethoalsidersyibed for
Thangepasing cohpexahBhAS 799550688- paerpamed Eskdt: di/ng 370
t ha+pBt hods described for exanple 7. ESI-M5: miz = 552
[ MtH +, O -pattern Exanple 20
Example 53

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

The compound of example 53 was prepared according to the methods described for
example 7. BSI-MS: m/z = 547 [M+H]"
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(3S,4S) -1 - Met hanesul fonyl - pyrrol i di ne-3, 4-di carboxylic
acid 3-[(4-chl orophenyl) -am de]

wa2qopAa9ABLOr 0- 4- ( 2- ox0- 2H pyri di n-1 -yl ) - phenyl PEHRPZO3/002862

The conpound of exanple 20 wa&-prepared according to
thenpes bpds described for exanple 7 starting fromthe
(3S, "4S)-enantioner. ESI-Ms: mz = 533 [ MHH] +,

Cl pattern Exanple 21

] - ¢ T q i ¢ afb 1 \ '~ -— d
SR AT il sl esosy s
[ phehiyll omoidd] 4-2Gofienratd myetheequiforyl-pipheagly 4 y1)-amideb)

The conpound of exanple 21 was prepared according to
the nethods described for exanple 7with the exception
oF hestompp atindSifepampleGé o prapaid Hyloddatipn of tlee eamepunidef
di sso%v&pl indiglyme (1 m). The m xture is heated at
188™8CE Ard a solution of sul fani de (23 ng; 0.24 mol)
i Thekoghpyormd of exapleisd (89.6ppei0. 06 mihel) issdiesolvea imethylacetate (2

w t\hin.5-m.n,,.The reactd ' =S
G 25 LT RGPS B) Qu G 2 et AIGE Radk R by
r gabthe emixtirx isutiere st 25/%pfor 48 &dPunfichtipnegth pred. IPRECS Yield:

i r tive HPLC. Yield: 4 mg (3.7 %, ESI-Ms:
%ipgpgégg%f@&m +, C-pattern Exanple 22
( BR-MB) ml/z EaotyMaH] ol | di ne- 3, 4-di car boxylic acid
3-[ (4-chl oro- phenyl) - am de]
4-{[ 2-fl uoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl] -am de}
Theargglepeund of exanpl e 22 was prepared according to
t he met hods described for exanple 7 with the exception
of step 4. Step 4: Conpound 7d (100 ng; 0.2 mol) is
di 60\ 8q5i0hIGepaih 2t flearb@mayl)-4acbuorade(2-oxan2Hépyridin-1-
N, N-di i sopropyl .ethyl amne (30.m; dcz)t 2 m](-?f% Form c
arl)-hgnylparbarenrprialidine: 1-cakopghic agiderfhiityl §5ter o geq
to the reaction mxture. The mxture is stirred at
anbi ent tenperature until a full conversion o e I
22-Ghloshserveepyrifiee (Bea8 Shrmolt jdissplye fﬁiﬂea? L0
d hdrk S [rePsyl@idry 6f in l€dnd:(2N, 12.8
MER AP sepe oD Hadon |
ExdhisladdeBslosix. mixture is stirred for 1 h at 25 °C Compou b(10g,
1n§ gnéoliisT{gdfeg P68 rB¥h hn@ Vi 1@hdtHnNRixBurd icth@asdamyt Feflux
aci -] (4-chl orophenyl)- am de] ) :
4r[22- Theobleingd yellow snsprasigr is apeied to 37 3C pbeifitpd with THE (35
é%{g}d (r%g} Hg@%ﬂ@&%'ﬁi%ﬁqpé&ea%n\ﬂ@& RfsPARIARM:s stirred for 18

|

the nmet hods described for exanple 7 with
t heTlexaiepinied presipitateis filteredrofipwashedavifhoiohtsny anc? 8§ Migand dried
0. p 4l ' Ved . dichl ne (2 m)
e SR M B i he (60 i
0.41 mmol ). 2,2,2- Trifluoroethyltriflate (57 ng; 0.24
rrgol%lfs%added to the reaction mxture. The mxture is
stTPred "8t anbi ent tenperature until a full conversion
to exanple 23 is observed. The reaction mxture is

LRI G SRR R b ool o SR Bhicl i

+2-y0)-maided un{ [ Eflaop-¢- (24xo-2H-pyridin-1-yl)-phenyl]-amide}

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

example 7 starting from compound of example 55. ESI-MS: m/z = 547 [M+H]"
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(3R 4R)-1-(2,2-Di fluoro-ethyl)-pyrrolidine-3, 4-di carbo
xylic acid 3-[(4-chl orophenyl)- am de]

wa2qopAa9ABLOr 0- 4- ( 2- ox0- 2H pyri di n-1 -yl ) - phenyl PEHRPZO3/002862

The conpound of exanple 24 \wg@s prepared according to
k?gma}%tslaods described for exanple 7 with the exception
0 ep 4. Step 4. Conpound 7d (100 ng; 0.2 mmol) is
di ssolved in acetonitrile (2 m) under addition K2CO

[ i -
PR P IR fa% R T
IpeEdini- ml)mrmda} 2Tﬂ@°n¢r4c Lipxo-PH-mridinddylyphendtamide) |
a full conversion to exanple 23 is observed. The
reaction mxture is evaporated to dryness and purified

BiHekomipepad af éxaenpHPECis prerelrelt acegrding toxBe methodsEsscrived for
J 25
(‘%ﬁnﬁ]ﬁ?% %ZN%%)&CCPUQH O?gf%?)agpyr ol |ed| ne- 3, 4- di car boxy

lic aci-d 3-[(4-chl orophenyl) -am de]

%5%3[32 é%g@%ayrg%l%rgg %%lcé C ﬁlg}\!crllzcddc{}l' i (élrc)g dﬂ%@{gﬂd&ﬂ@" %}de] 4-

t/e fineoho s oxbe sl rriybidih-1-9F)- ﬂwaﬂbhmz@ﬂ (coBBlouN57a)} 7 =

gﬂ} d{ivalpg"l.}ga)gif Szxaggﬁa}%jg? (84 g ﬁ;r{-.gm%l)%§ suspended in dioxane (50 ml)
Aenid[ 43¢ HIQUOf dloﬁar(eﬂs addedZBD pt). iAdenstireipl ot ph @ fdr] 50amindédc-

| 26
i e ge. O is3 gl e PR P REREAB IS
61M'I‘H‘ﬂzﬁogﬁb}mht ThefrExtaasp (3R, 2R)-pyrrolidine-3,4-dicarboxylic acid
E%’(Mc cmoByrb B %Tﬁﬁl Xg%g{gdﬂuoro% é g}'(ocgﬁbpoﬁ}dlﬁcl ﬁf' d
t{ehi%ﬂ fai@€)ds ért{altdd)@év&hi—tﬁydfslvdtlﬂTHF&d@hlthmmlh;}nedm 1ge}). The

t cﬁcgalﬁgp %g Qsdxa%gxgc? ecé Q%‘}?Bﬁ%ﬁgéf ‘s/eﬁq%lﬁ ¢ %{r{jed%gelt Ra,504

Wﬁp&ﬁteafto af)@i@sﬂo yﬁl&p 14:(596 W@anmdrrﬁnbu@dlﬁ@a mpi-MS:an/z =
IM Jdissolved in a mxture of nethanol and acetic
a8°d ; 2 m). Aceton (24 ng; 0.41 mml) is added

and t he reactlon m xture is stirred for 30 nin at 25C

PSR (& AR S D mfd%ow’f&@wmﬂ liskbaRfle i 21 oro-
t SRR atr @mldaﬁzlf{ﬁziﬁ&érem (0- ko2 IB-piy S dine Bab) ethenyif-emadpdi n

wWi'th acéton

oo § e DomimeDs Borcbeedin AP ekt e TR gnd

t BERATOKE38 A1) i SaRMAPDS aiieshittaredtifinessmatignpuiiohicedidd,2-h
F&A%ﬁﬂ?{pafg@eeﬁgs (gﬁTSY;E%:ad 3 g% c{lssol@ed 1nEISml 'Xsc'hloromeﬂlane, is

(ZRAR) ohe ﬁ@t‘tlﬁﬁnﬁﬁéﬂnﬁﬁﬁb@ is PyEEddtiog eQdos7 24k diteasrbady phase is
acid 3-{[2-fluoro-4-(

obhsn zqulggdfw@? payeoPs ym%vg,rp]acﬁﬁtie &gl NaCl solution, dried over
4Nk Sdhhﬂ@%éwa }o @Anda] T}P&&awpmuaqs aﬂﬁécaby fmhhod

2d) " St'ep (3R 4R roHdi n 0X
aehrerr@tqgé%nhmﬁewdes%’lé : 82 5&3 %‘@Pé@stl Ha/z= 2545 By
st ereosel ective nono saponification of the racemc

m xture of conmpound Ib to conmpound 7a and the

cBrarepls 88di ng S, S-enantioner is described in:

Rodri guez Sarm ento, B. Wrz, H_1ding Tetra[hlledl[ll
-Clloro-

- I-Q»/Iethmesglﬁ@gyl-pymhdme -3,4- dlcarboxyhc acid 3
phenyl)-amide] 4-{[4-(1,1-dioxo-[1,2]thiazinan-2-yl)- -phenyl]-amide}

The compound of example 58 was prepared according to the methods described for
example 7 with the amine CAS 37441-49-9. ESI-MS: m/z = 555 [M+H]"
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1551. Step 2:
(3R, 4R) - 4-[ 2- Fl uor 0- 4- ( 2- oxo- 2H~pyri di n-1 -yl ) - phenyl ca

WO b@so9isgt pyrrolidine-1, 3-dicarboxylic acid PCI/EP2005/002862

l-tert-butyl ester 3-ethyl exter 28b Conmpound 7a (1.85
Fixafpl@®Y ) i S suspended in acetonitrile (20 m) and
N Ndi'i sopropyl ethyl amn (1.65 nl; 10 mol) is added

igqu[eﬁgﬁe@foﬁ%k e Slidi 03Nk drbb ]ﬁda@ﬁﬁs-?ét sl id
tagr& i41(79-fi5%0- 2B T It n- %@g adﬂlﬁfa; 3-

yridin-2-one is

j:% urna Ef&%& 9@}/\7&% %‘gﬂ%ﬁd §I&ﬁdﬁ§§:&g§ bt?toa Hés(:ﬁged for
e??t acet ate (51 %%)9% g %rggt%ll%cS /gse IS vvashed

vvrth 2 NHJd (50 M), wth 10%aqueous Na2CO sol uti on,
xta%{ lea&d brine and dried over Na2Sq 4. The organic
iy f||tered and the filtrate is evaporated to

;ao ; é%f ksl gr,' cang)_
aﬁ%F Oxﬂ %lgrlojf nyl i
Xo cht r I gaé}rtl%l Xla%pg ! C%{/ 1n§ tlle methods described for
Ele - —SW éltg %hfna —p%S%Z -one. ESI-
Zveg in isopropanol (42 m) and the
xture|s st|rredfor 2 h at 250C. The mixture is

l66td to dryness and the crude product is
recr%ﬁs)talll ed fro di et eth r,. S

r ClL Cla Iy
ephenyh-myiel & e gygﬂoxom o iea g-jamlderﬁ 0

(3R 4R) - 4-[ 2- FIuoro 4- (2- ox0- pyrrdrn- -

%tgﬂ\% yndeaficaaraple & was B are F?r | %{%1 @aﬁsgﬁ%rlﬁed for

R hyith&at et 208t 2E0nE =03? I8 mol) is

suspended in acetonitrile (20 nt) under addi tion

ofx¢mplelbZ sopropyl ethyl amine (3.24 nli; 19 mol).

N@thanesulfonylchlorlde (1.3 11 nnol I s added .and

t (3R, 4R x1-lsopropyl-pyinotidief 4- draqwxahc aid éfE(5 “hlere-prddingryl)-

namide} é—{tzs-ﬂemperapmr%pm@melsﬂ)@hqnséhﬁwaeéd by

silica gel chromatography. Yield: 3.5 g (102 9,

Ebhe dBoponizl of eA5OpleNR Hjas gt@@resl according to the methods described for

(SRR 274 -§S2-MBuofzo= 49&@4@% 2H-pyridin-1-yl)-phenyl ca

r banoyl ] - | met hane- sul fonyl - pyrrolidi ne-3-carboxylic

aBxain@8é8onpound 28d (3.7 g; 8 mml) is dissolved in a

m xture of 1, 4-di oxane/water (1:1; 30 m). LiOH

n@lmm)dtawh(oto%ngrl) -Brrofiding- -3i4s dimaidbentyliancida-| th-sttloroe

apierydrghileb4-4 ERpfhnoriol & 62-boe 2Hspyobdini lnggtphéeng|-amidet r i ng

for 24 h at 250C. The m xture is evaporated to dryness

a’[‘ﬁ‘e B @hubst dxﬁknplelﬁ)%lwa&(p@épﬁt&i anorditpetopthe chethodsslescribed for
slahgdé 27l BOL-MS: sab b sddf-algifeous Na2CO sol ution. The

aqueous phase is cooled to 10 OC and acidified with

2pYampleequs HC solution until pH = 1. The product is

extracted several tinmes wth ethylacetate (3 x 100

n’(g)R 41'1'33? MaRbhd3eHo %ﬂoﬁdﬁﬁaﬁe&ar&ms had 3vi(1-bhibeé-ne

Lalidey&r( OH- [ 14 o@pyridik ‘;\,( JoeﬁnidB]E organi c
p ase i s evaporated to dryness i el 1.57 g (45.2
0/‘i‘he EzhpMiid M &ampltdd wd¥tpkpare S @Brdag to the methods described for

(SBriiR 7 Mﬁ%@eﬁ%@m@%mp 63-4. ESI-MS: m/z =516 [M+H]"
rroI|d|ne 3, 4-di carboxylic acid 3-{[2-fl uoro-4-

- OX O ridin-I- | ) - phenyl ]-am de
(gf%ﬁ‘?—ll-ei%ﬁldg%/ I5 IyI) am'gde% 281‘ /] )

(3R,4R)-1-Pyridin-2-ylmethyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide}
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Compound 28e (100 ng; 0.236 mmol) is suspended in
acetonitrile ( 1 m) and N5Ndiisopropyl ethyl amn (60

wWorkQos09854 nmol ) i s added at 25 0C. BOP-C ( 90PCMEPINN5/002862

354 mml) is added as a sol-ixd-and after stirring for
30 mn at 25C 5-amno indole (34 ng; 0.286 mol ) is

?‘ﬂg %ggtpguﬁ@ &f Eﬁﬂﬁﬂé &l prbpHred actBRIiAE X3 the@néthodd ddsérétibd for

/Zevgwﬂ\qlg_gqﬁto dryness and purified by
a gel c romatography Yield: 88 ng (69.3 %,

?%FBE)%MZ = 538 [ MtH| + Exanpl e 29

l\/bt hanesul f onyI

%’;L E?ﬂg 6%04 rﬂo[x%hé h4@Bq1fckidro-
f”?‘/ heny ) fﬁ}e Egg&hgng 21(;51)1(15;11g :
¢66 ShbaL&&LE it for
féi?’ﬁgg égi\:%zg ggyﬁaiﬂﬂgagr oﬁg?negg q-El cggboxyl ic

(HS chI or o- 4- rret hoxy phenyl )- am de]

2080 Lo R A84-
ﬁ!ﬁéﬂ%r} n §fl g}yg eq I d1ca¥b3 0504 'ZLJEE
R e Fiac il g?z%?gr@@ R
563 [ M+H] + Patt n Exa
(e ks m@ %ﬁ?&fﬁoafiws g the myetparindtgiped or
5&“@1’ J7e B2 ZF>% y phenyl ) - ani dei 4- {oxy
[2 fluoro-4-(2-oxo-2H pyridin- 1-yl)-phenyl]

e conpound of exanple 31 was prepared
accordl n to the net hods d scrl b d for exa 5?(42&101,0

E&R,495: 1- b Methasorrethylie digarboxylic at
(BrRraRyanidrlA-Hanfke o XOp%AJ rpexrlidm Aeﬂ)splaertﬂ cHPisisky 1 i ¢
acid 3-[(4-chl oro-3- uor o- phenyl ) -am d

ﬂﬁe[@nﬁpqmdmf@xmpleé%m Pregiafcqrdipg)to %ﬁewﬁ}ﬂodaﬂfsaﬁ?ed for
Txempbadso BAUMVEY méx P Mas prepared according to

the net hods described for exanple 28. ESI-M5: mz =
SEii:bnmlﬁéﬂ+ , O-Pattern Exanple 33

(3R 4R) - | - Met hanesul f on I pyrrol i di ne 3, 4 di car boxyl i C
ABRMRI-T- (%Fhfwc)-rlfmﬁth}’f¢ H) Xylpc cid 3-[(4-

[ G brlouistiemy})- e(rmde}(‘b{[ZI-ﬂlpym‘ldGZhoxa-% )pypxdewml) ahw&}ramm}
conmpound of exanple 33 was prepared according to the

e dhadspalasiofieketple 6P mxgrqplaedzagcorascg thEshe methods gestribed for
[ ddshipte 27. ESI-RES: ez HgdNpite] 34

(3R 4R) -1 - Met hanesul f onyl - pyrrol i di ne- 3, 4-di car boxylic
aBtatnpde f¢ 2- am no- 4- chl or o- phenyl ) - am de]

4-{[ 2-fl uoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl]-am de}
The3pR)osHid ChlorexphienylearBdmosl- 4o 2efhavrec- -6 ono-@FHhpyridin-1-

t {18 phehyledbadesidpyhet dinol-yBxaopiloaic2fid mSthyl/Biter z =

548" [ MtH] + -Pattern Exanple 35
(@ﬁ?&?&lgéumm@ﬁwlmmy lpréprddalctetidives (3, the diettards dxgeribed for

aglathple 4. £SEMD R Reswi | [ M-+HEL hyl - ami de]
4-{[ 2-fl uoro-4-(2-oxo- 2H-pyr|d|n | -yl)-phenyl]-am de}

Thegoepound of exanple 35 was prepared according to
the met hods described for exanple 28. ESI-M5: mz =
547 [MtH + , d -Pattern

(3R,4R)-1-(3-Fluoro-oxetan-3-ylmethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-
chloro-phenyl)-amide] 4-{[2-fluoro-4-(2-0xo-2H-pyridin-1-yl)-phenyl]-amide}
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Exanpl e 36
(3R 4R) - | - Met hanesul fonyl - pyrrol i di ne- 3, 4-di car boxylic

w@eiod/oRs§] 2- f | uor o- 4- ( 2- PCT/EP2005/002862

0x0- 2H pyridi n-1-yl)-phenyl ]52m de}
He(éo goﬁﬁ%@ kx;énpakh ¥l ﬁﬁ%ar-gbﬁc&f?ﬁﬁﬁ lﬂ@ﬂae%et%améseﬂ?e@ for
to

ared accord | he net hods descrlbed
@amplee?‘lzemgésbrwm zl 3-flggep-prarafed E%lﬁﬁ}l% 3¥e) as lkylating
(aantA'E@I -AsMVelhangs yhfiany! - pyrrolidine-3, 4-di carboxylic
5- chloropyrldln 2-yl)-am de]
4-{[ 2- fluoro 4- (2- oxo-2H pyridi n-1-yl)-phenyl ]-am de}
T L snPrepared according to
tqyﬁﬁﬁggﬁggggggﬁcrl ed %%%Zeﬁgkple 28 with the
exception of step 6. Step 6: Conpound 28e (35 nmy;

(28%8§ I{,%?MC%Z' L e 59'1"1[?1‘3 ynglera.argon in thionylchlorid

413 generate t he correspondln

sl Mbthlerer propThes 1ﬁr<§<1t>h(r2e2 g; 2486 mrrelyenddibuyltn exide (
%ﬁ)&nﬁsfz&nmﬂ% @éﬁlﬁ@d@%%ﬂf&f@rn&ﬁn%mw@mﬂ - THor @@@L to

suspension 1 n Oi ) is added
witden attjadr sefutiowvidiewsplvent waplsemey Sk wer pestuged presgirt sy sive the

sQariH&% rgé %&%ﬂ JA16 GRS SER! O@Sid?ﬂ ﬂasm@b;' ﬁg de 75akishiveR

e e reaction m xture of eprotonated

2ach1m1 and th miduisyvasdiried un¢¢rénglompﬁ@d T@ (ikis appstion gistuee,
1P t.d

“bh 6{) @a o9 hnd bcgrxﬁf bnite (375ml; 93BLHABISHEP @H&édoa[hd' fBe

ryness and puri l'ica gel
creactivet mixtanewas sttired thr 23é a1g5 (€ 1Af56rq%at e reaggon gnixtuze was

Sgeﬁtﬁg?ﬁ)t Spuuij/e?lh anesu 410 nyIe %@W&% glg :1% agd dﬂ }lcec(:l ar thoile. C

a:(ne'dltéS( 1@@ nlh ot whten ﬁzjmé)nThe)emuqq xzuxtumﬁ @tm:ed vigorously for 30
o?'nré% e%‘rgre% tﬂrm%h% é) Qéﬂéé ’1 eﬁf@vg g}bu-{)l;lﬁn cRfIROHNd

accor di t hods

dﬁ]smr,a wasdvdshed Wxthrmlltfaf aﬁé theeemh/&mmdzwd osewN @zm*uandthe

tern Exa ab
CoRnRy S Rt A Rader ansr e T radsprpdyctum pured b
agilich gat &c(ldmmfdhmmp)ﬂmgmph)f eluang dth 20 % ethyl acetate/hexane to yield

J t hoxy- 2- oxo- 2H pyridin-1-yl)-pheny -
If%%§ﬁ$@gf05@8%é%7ﬁgafoﬁgeneral net hod 2e) Step 1:
(%N‘lrﬁk (Y319 BdI%& 1.28(A-3H), 6 200QANA)] .15 (s, 1H), 4.51 (s, 2H),
aci d- tert X bster-3-ethg | ester 7a The
s&é?éﬁ@ﬁDe%i@@%iﬁbno saponi fication of the racenic

m xture of conpound Ib to conpound 7a and the

correpsonding S, S-enantioner is descrlbe%b
Rb)i#-Byeme-58reroep(benzgloxypethyl) propperilng, 71fat r ahedr on

A%ﬁgﬁ)t&lﬁff %%&32& g 3. ﬂ%%ol)%ﬁghl%@ﬁngﬁe 3HF complex (5.29 g;

eng [‘car bano
r 58P m:h a8 mgacd) naqh@l@sawm@hw @09 %t‘é?sttf??ﬁ%dy‘lmh NBS (428 g;

€91 81y yawlor?%{s@ bt 39 °B a%@ﬁl?@(’ﬂ fhr e K gul%eﬂugerﬂ@ iHé’%ﬂcture

I S SUS e in acetonitril 11 sopr opy
ewhypomd intp iceowatef {108 rgly amlmmtrahgecwab @5% agusogrammonia.

B7he eabit 1Z;7e¥w%F sdbafifed WRled' 3 apeldechias. USRI #ithqucous

Irrin min at 25C 4-chloroanjline
( mammag dr@damd mﬁoyatscé toadtoieestThetareds materirbasRutiiGh &y

@, f ot
CPPREAL SR b 0% Lol R BlodBo Pttt
"H-NMR (CDCl5): § 7.37 - 7.30 (m, 5H) 4.58 (s, 2H), 3.89 — 3.63 (m, 6H) GC-
MS: 276 (M™).

c) 3-Fluoro-3-(benzyloxymethyl)oxetane 71 c:
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organi ¢ phase is washed wth with saturated aquous
Na2CO solution (100 M), 2 NHO (50 m), water and

wheioseonsd dried over Na2SO . The organi ¢ phaseCT/BP2005/002862

filtered and the filtrate i-s3evaporated to dryness.

Kh*}%u&ﬁfé%? 7?5‘(%‘?36‘ ﬁ) rHH{o!r)f dn%dp(o%sﬁkﬂ taqsoxgeﬁé L (29.9216.9

onmat ogr aphy
3980l) M,rj-c?ry ace:gpmltfalﬁ( 1@{,3 xed for 72 After that the reactlon
Fxggt 4‘525 e%fr?c"te%tﬂ efly Q@e@atg was ed Wlth brine,, dr1ed over Na,;SO4 and

¥rro I di ne car i ic acid ethyl ester,
Ipyldlﬁod; hy dhr:ajge sdgnwhp@m@gm% 0% etpyl ace%e/hﬁaéﬁnﬁ foggive

[ N HJ in isopropanol (12.5 m) and the
?é%éﬂbgﬁq§F2%gre is stirred for 2 h at 25C. The

FEANMTO (CDTK): Wr7e38 -5 7.80 4o BHD,elc7 7 (@ dd2Bihetsss @dd2khé.81 (s, 1H),
crude product. is {yifallized twi ce fromdiethyl ether
P &t Sr-0F 19hiMe-solid. Yield: 1.44 g (107.2 9,
ESI-M5: mz = 297 [MtH + , C - Pattern Step 4:

(3R 4R) - 4- oro Icarb nnyl)-l-nethanesulfonyl
CEQEWBPVU?%§W§OEEQQ%%S eggl ethyl ester 39d

GoemessoBAc (L 44.43; ml‘hoﬁan PO H) (10 $nl¥ tesainkedPd/C (200 mg,

211%§é)|oam :ﬁrclﬁlgea(cg&@ggihwalél g’grerrgcé ddl tl'ﬁunder Lygrlogen atmostlerg)(JlO

gh@H@aﬁws@ 4k GRErel bnd 30O B e WastbnoEtated Sndid detliced
he m xture is_stirred for }8 h at 25 0C. The

ﬂé@@ﬂﬁﬁﬁgﬁﬁ%@ﬁ&@upé7e@éégr%€ea) bb dryness and purified

o Rk (CRR190Y 4 FPLETBO0L 2P, 2008168 (195,48 (65013

(3R 4R) - 4- ( 4- Chl or o- phenylcarbannyl) | - nethanesulfor
rroli - car i ¢ acid 39e Conpound 39d
(%3 %} gﬁ]ﬁ%ﬂ oroz 0)66 ey)l

$olVved in a mixture of
1lea %@é@@ﬁi’m&i @frco(nboimdﬂi drtb)0 migi ©F2 monalh ¢ drafleds g; 5.89

e L

901635% alogenrhol)dt § P@S&&amdnqﬂess wdldlﬂdn ithe eabtydn sodetied was

Bl PRS2\ LA S BB 8 MG 00

aﬁﬁhe@éﬂdd:lriddeﬂreﬂ\NhJSCX S%mﬂanWasl-i@mcsredi uhderetmospHerigiressure

. du ' t |t
\ﬁ%gﬁﬁ?£%§%@§ggé%€@§§% %B?ﬂrsev$ﬁg cong$§ed or gani c
p‘?@ S@@%\Mm DI i B8 ( &m}grs 28l (YD, INFSTH4).

|on t he organi c phase is evaporated to
dryness Yreld 0.7 g (84.1 %, ESI-M5: mz = 345
[Mwﬂ , O-pattern Step 6:

% £9gv §o- 3-fl uoro-phenyl)-3-m
bt I'Hpyri di n-2- one 39f Conpound 4O°F is prepared

@I{)' gsé,%!r WA at@yl) S 2- M rod-12-ox 34 8- pidin-1-
§§§ oj{lé 3 ol k)ygfl g)%(fgh%tﬁgl}Qgclopropanecarboxyhc acid ethyl

4 chlorophenyl) anrde]

ﬁiﬂ CZOI}C.‘I J r X fe%%%&%%@f cgrjdirg%tro e Hlelthdds)de&lﬂi%@d for
)

Bg)ded |n ace oni | and hEhUllsopropyI
e% yl a n (47 m; 0.277 mml) is added at 25 0C
5 ny; 0.277 mol ) i s added as a solid and

el N athdme hdg B 4~chloro-
OP%?% %ﬂg&riﬂ i ik e ff Bl éﬂg‘ o
s %@%@@% ol A

ng4R's 2 [ MrH + Exanpl e 40
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(3R 4R) -1 - Met hanesul fonyl - pyrrol i di ne-3, 4-di carboxylic
acid 3-[(4-chl orophenyl)- am de]

wa2qopAa9Bsdi f | uor o- 4- ( 2- oxo- 2H- pyri di n- 1| -yl ) - phrCHEP20851002862

de} The conpound of exanples40 and
ExdAnfmgno- 3, 5- di f | uor o- phenyl ) - 3- net hoxyl H
pyri |n 2 one were prepared according to the nethods

%?ﬁ( he I)I%en@%( ?fmétﬁyl%rc%ﬁliné@il cﬁéa%boxﬁéglc{dw Hh-c'ﬁloro-
) & %rﬁ‘é‘é’r ?‘é‘lz Byl e p%)I/{rP%ﬁldlaL nel)ghfn&ll]car go}xyl i C
3 4 .
1 é%% PR g e gty el

exa 1 and

no- 3- fluoro phenyl) 2H pyri dazi n-3- one were
éﬁ%ﬁ\aﬁ?&

according to the nethods described for

amlée%? e gﬁ mrﬂ] $e§§ﬂﬁﬁ5 enf;f%ﬁ”@f SubRerhrId-

[ 2- fI uoro 4 (2- ox erldclln X %g&er}x&l 3”}1 rkbelglfor
gh€6 qHBY 8 e %ﬁj according t etnods desc
Px%ﬁgggﬁﬂgﬂﬁmﬁ %% - pi peri di n-2-one were

pr epar ed accordlng to the nmet hods descri bed for
@%amlf-’&%g ESI-MS: mlz = 536 [MrH] +, O -pattern

Exa
(3R i Mfwﬂwmebemﬁérﬁvﬂ%shomq afidhd-let-ghlgrasn Wk&wﬁlﬂ-
aviide]3-{[2Aluaspdr Gprven3ilpyr -é(}) phenyl] methyl-aml
[ (3-fluoro-4-norpholin-4-yl- phenylélan1de] The
mpguotl of geamitle’ ABas ISP pEROding ¢@ Bredneigofbdgspdbed for

resamhplt24dBSlcMiShadz + ¢P4 XAkl e 39.
3-fluoro-4-norpholin-4-yl-phenylamne is comercially
dxampkbT®. ESI-M5: mz = 525 [MrH] +, d-pattern
Exanple 44 (3R 4R)- 1- thhanesulfonyl pyrrolidine-3
,(ARAIR) dr (X gtrazl-Aeil-dcdyl)-parrolilime rhoxylierneid p-[(4-chloro-
4hieh ) famide]ot-f2(MRrome #h(Roxiord Frytitliri- 1yl )y phsimerHydrhide}
-am de} The conpound of exanple 44 and
Iriel coaipdd (0Z exarhiily 7 vas pepaded lacgorilingsh erpynetiioded¢saals:d for
299960 137 E6)- Meengz prsépavied]accor di ng to the met hods
descri bed for exanple 39. ESI-M5: mz = 519 [ MtH +,
@xapiflé 28 N Exanpl e 45
(3R 4R) - | - Met hanesul f onyl - pyrrol i di ne- 3, 4-di car boxylic
a8 RAUTS-1- (A1 Bt @Fr-09b8Hlhoetyl ppyrdelidide3,4-Bichtboaplic abid 3-[(4-
chldtb-pHeln §?Ql|m1dé-]'4‘ [[2hrnyl4) (2-dnodt i xpyridinvl &) pHdigyl]-amide}
conpound of exanple 45 was prepared according to the

MR QS ARRICITle 1t 98 wax grphRd38cording to the methods described for
NchRpkd 10 BOF-A1d: In/2=4k5 (8201 - | -yl - phenyl ) - hydr oxyl ani n
e 'S prepared according to CAS: 181997-13-7. ESI-Ms:

¢ [MrH +, d-pattern Exanple 46
(SR#Eh) | - thhanesulfonyl pyrrolidine-3, 4-di carboxylic
!Rd4 222 fDiHAsR- &h&lg rohd1ne—3 4-dicarboxylic acid 3-[(6-chloro-
ﬁgdirﬁldle]'l By ?2‘ - §49- ﬁjﬁlpyrldm- 1-yl)-phenyl]-amide}
Xy pheny -met hyl - am de]” "'The conpound of
A6 exith 9’5 ‘%\% ﬁf%gfe@ aQ&erﬁlzgttB Qhé'@lfeﬂf@)‘% descrlbed for
Eexé‘eﬁ{ ARSI EN

Example 80

(3R,4R)-1-(2,2-Difluoro-ethyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(5-chloro-
pyrimidin-2-yl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide}
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(3R 4R) - 1- Met hanesul f onyl - pyrrolidine-
3,4-dicarboxylic acid 3-{ [2-fluoro-4-(2-

wWo@sR%spyri di n-1-yl)-phenyl]-amn de} PCT/EP2005/002862

4-[(4-trifl uoronet hoxy-phenyds-am de] The conpound of

WESRASPA /el AR hilbrdiflg kO hITBEAOES described f
Egg%h‘%@éﬁgmse% 581 %I%Iq-}g ;l“ % Jtheds [M+I—I]EEI§CH ed for

Ab? Met hanesul fonyl - pyrrolidi ne-3, 4-di car boxylic
aC| Hl Sf(4 chI orophenyl) -am de]

4‘11 (422X B ¥kl Bl BRBblbox L A543 Tchioro-
g‘a% crl(%gg‘ﬁor exa% g%h%é rg_fq?%%eh% de}

[]gfg_ﬂ&) g&éishag%%lﬁységﬁ r ared ra?c(ﬂrdﬁxﬁ to the rE_etélogsa Q?Jsgr)%l))ﬁd for
eé{a’g’é’ fop - am de] 4-{
-4- (2- oxo- 2H pyri d| n-1-yl)-phenyl] -am de}
und of exanple 49 was prepared according to

t he W%{%éag bgg frgfld eX%Wpdlcar L(l)xyﬁzcsa{a (ﬂl’ﬁoro-
(E#QHX aridgid- s‘lﬁ“f%‘ﬁwhoﬂ)‘?r"fw Phemdl-amideli car boxyl i

acid 3-[(4- c Iorophenyl)
I GOmRRAE |8 oyef eg 10 1 € SCFI"heed for
[cgéfﬁmﬁ’lﬁwﬁu%\‘ig é@aﬂﬁe&@o‘lm iﬁj% ?h%ﬁ gﬁtihe

nmet hods descri bed for exanple 7 using conpound CAS
2]@9171311%1% amine. ESI-M5: mz = 562 [MH +

3R, 41y 3-(5-Ublararrssidin-arfeerbamen)-fd? faozo-4- @. ce%?r%% ifn-1-

éyib—ahggxlca{rb'amgylﬂwrohdlrﬁl lE?ly:goxyhc ac1§Iél ethyl este i

tyl sul fanoyl - 3-f 1 uor o- bi phenyl - 4-yl ) -am de]

4TH¢ coroprundefishemple)83 aras @eqpaeseac q&ﬁm&}ﬁdh%me@@ﬁﬁla%ﬂhid for

wa@rrppleei?aﬁreiﬂ‘!aaﬁb Yz EPLEAM B hods descri bed for

exanpl e 7 using CAS 209919-51-7 as amne. ESI-M5: mz

=Edplgp BH] + Exanpl e 52

(3R 4R) - | - Met hanesul fonyl - pyrrol i di ne- 3, 4-di carboxylic

a(SIRJélB)—I-(Ml-fhlbkmethybpydr@hdlacfﬁde(]Jcarboxyhc acid 3-[(5-chloro-

4pfrfifin{2ylraitidelas {[2fbroybd-4pBenytdH-pyridii- t-yD-phdnylraneids}

The conpound of exanple 52 was prepared according to

t ke s@hpawisl clegemplecd o prepeanipiceordingstorthe owthpslsdsoghgl for

782650 SAEBI-A6S:anizre524ES8I+IE: Mz = 577 [M+H +

Exanpl e 53

(BRrfk 85- Met hanesul f onyl - pyrrol i dme- 3, 4- di car boxylic

acid 3-[(4-chl orophenyl)- am de] 4-{

[ &K Arp1 .92 420 Briffeéloydth ) pxeroRiingysrd-dicarboxylig aqhdh8+(4-thloro-
&tﬁ}z-}liy%nﬁasqn@mdhﬁfmm(armdoezﬁgmm -prybpplicaryl]-amide}

accordlng to the nethods described for exanple 7.

Eﬁle B@n td of Rérple\dsHbras &Téﬂa&c&‘ﬁn@gﬁﬁodhe methods described for

e)Ea E& QSO MIEH )= 5391] _ _

4-1( | uor o- 2' - net hanesul fonyl bi phenyl - 4-yl ) - am de]

The conpound of exanple 54 was prepared by oxidation

of the conpound of exanple 50. The conpound of exanple

50 (39.53 ng; 0.07 mml) is dissolved in ethyl acetate

(2
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m) at 25 0C. To this solution nCPBA (30.34 ny; 2.5
equi valents) is added slowy and the m xture is

wariosoeassat 25 0C for 18 h. Purification w th PCEPP2005/002862

HPLC. Yield: 8.15 ng (19.6% 56ESI-MS: mz = 594 [ M+H] +
Exapile ASS o
(3R 4R) - 3- (5- Chl or o- pyr.i di n- 2-yl car banoyl ) - 4-
[ |2) fl ugrp l‘céatécgta%l%@sl c%lfhﬁﬁﬁligl(ihgfolﬂawilng ingrbedien[cs_ can be ;
yl) - phenyl car banoyl ] - pyrrol i di ne-1-carboxylic aci
t@??‘g%&%dcl@&%w%&t’]@ﬂ%@%@ém nopyridine (3.258 g; 25
mol) is dissolved in toluene (100 m) under argon

e. Wthin 10 nin a solution Of Al N&3 tibjet
toluene (2N, 12.8 m) is added slowy. The m xture is
skg,]r Lpd for 1 h at 25 0C. Conpound 28b (10 g, 2 1
mmns

i s added in_one portion and the reaction m xture
i comparadotivaarlardr | ux for 2h. The obt ai nedl§@me&yw 200.0 mg

syﬁ@@eﬁ&@mnggem@@eed to 25 0C and diluted w3 hnldF (43% mg
. For hydrolysis acetic acid (4.8 m) is ded a
?L%‘t%sﬁgﬁ@rr%‘fon is stirred for 18 h. The obtgﬁﬁ&g %'Omg
pPeddpnd @it is filtered off, washed with tolZiBneg and5.0 mg
. . . _ . s
Ir?@@%ng%ggf{'&}??@' n vacuo. Yield: 8.46 ¢ (72@2.5&:1% 'VS_:7.0mg

ﬁf + Exanpl e 56
( BRga@jurh seatagmesul f onyl - pyrrol i di ne- 3, 4- di chpPbekyl | ¢-5mg

agp : hl oro- pyri din- 2-yl)-ani de] 120.0 350.0 m
4-§ E?Eéplbélgl;ng 4- (2-oxo-2H pyridin-1-yl)-phenyl] %gm de} &
TH round of exanple 56 was prepared according to

tmdf&&ﬁﬂﬁflﬁ@@lﬂ&eh@l@sé or exarrpl e 7 startingsbmen 7.0 mg
cgipound, of exafpl e 55 BSI-ME iz = 547 [NLSH g g

(3R24R)-1-(2, 2-Di fl uoroet hyl ) -pyrrolidine-3, 43dagar b@o6 mg

ylic b d 5-chl oropyridin- 2-yl)-am de] 1.6
4ir{3flf%ﬂlep%’r§%({ 4)-(2- oxo-2H pyridin-1-yl)- pheny?'g-nzl;ﬁﬁ de} e
Thear diopislend of exanple 57 is prepared accor@Pmgto 1.6mg
the net hods described for exanple 24 with the

exception of step 3 and step 4: Step 3:

g?F '( g? ]-a,q? %qrti{y%x;g?l@;{]igf;tgé gjé\?el_d;%;igwgﬁ)((g xl_zv%ch%%:ilcrdocristalline cellulose and
{ b thixv@e o Aafd@ated avithHr @Witich ¢Fgolyvinylpheoiidoh in amtedcFhe

(co und Jhe conmpound of .exanple 55 (8.4 q: 1
A ST o A AR Las SH pragro Rt o
dicaxprssed so sidhidcri GO0l 2D.or A0 erg respectivetyy Tae kedeB@ré or

50 m n I [ I : ' i
ool e R R PO SpEior DR Bel Qond fim coat.
3-solution. The free base (3R

4R) - pyrrol i di ne-3, 4-di carboxylic acid

3-[(5-chl oropyridin-2-yl)-amde] 4-{

[ 2-fluoro-4-(2-oxo-2ff-pyridin-1-yl)- phenyl] -am de}
is extracted several tines with THF/ di chl or onet hane
(1:1 vol). The organic phase is washed wi th saturated
aqueous Nad -solution, dried over Na2SO and evapor at ed
to dryness to yield 4.1 g (59.5 %9 of conpound 57a.
ESI-M5: mlz = 455 [ M+H] + Step 4:

(3R 4R)-1-(2,2~Di fl uoroet hyl)-pyrrolidine-3, 4-di car box
ylic acid 3-[(5-chloropyridin- 2-yl)-am de]

4-{[ 2-fl uoro-4-(2-o0xo0-2H pyridin-1~yl)-phenyl]-am de}
Compound 57a (0.41 g; 0.9 mmol) is dissolved in

di chl oronmethane (4 m) and DI EA (0.233 ml) is added.
To this mxture trifiuoro-nethanesul fonic acid 2, 2-

di fluoro-ethyl ester (0.338 ng; 1.6 mmol ), dissolved
in 1m dichl oromethane, is
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added in one portion. The mxture is stirred at 25 0C
for 72 h . The organic phase is then washed with

wa@owsowssamoni um acet at e and NaCl sol ution, dPCEHEPINE002862

Na2SO and evaporated to drymgss. The crude product is
B&d&h@ie@ by flash chromat ography over Si Q2. Yield:
0.299 g (63.8 %9. ESI-M5: mz = 519 [MH + Exanple 58
(3R, 4R) - | - Met hanesul fonyl - pyr.rol i di ne-3, 4-di c rboxc%/J iC
acid Pfldesﬁqq)mﬂl@ﬁﬁ gﬁyﬁoﬁow@gjl%]: 131_1’(? can be manufactured in a
Lﬁﬂ\(e].lﬁ@,ﬁgirgaggie[rzl, 2]t hi azi nan-2-yl) -phenyl] -am de}
The conpound of exanple 58 was prepared according to
q{%em@h{gods descri bed for exanple 7 with the am n@eCéfpsule
41-49-9. ESI-MS: mz = 555 [ MtH] +Exanpl e 59
(3R 4R) -1 - Met hanesul fonyl - pyrrol i di ne-3, 4-di car boxy%’g
sorepaidoffermgp fdhenyl ) - ani de] 4-{ U mg
[4I(-;F%1é 1-di oxo-isothiazolidin-2-yl)-phenyl]-amde} Thkgg mg
&% dund of exanpl e 59 was prepared according to the
neiibodsrclescri bed for exanple 7 with the am ne CAS 20.0 mg
90556-91-5. ESI-Ms: mz = 541 [ MtH] + Exanpl e 60
(3R 4R) - | - Met hanesuh onyl - pyrrol i di ne- 3, 4- di car boxyl -8 ™8
acid 3-[(4-chl orophenylj- ani de]
4-{[ 2- met hyl - 4- (2- oxo- 2H-pyri di n-1 -yl )-phenyl]-am de}

e conpound of .ex e.6 repar cerding to
{11E ReTHaHEc aBe s EhaRe areieamite TR e n R 20,
| - (4-am no- 3-net hyl - phenyl ) - I H pyri di n- 2- one. ESI M5:
mz = 529 [MH] + Exanple 6 1
(3R 4R) - | - Met hanesul fonyl - pyrrol i di ne- 3, 4-di car boxylic

' ﬁlﬁ (4-chl orophenyl ) - am de]

3@2{& “§ 'uor o- 4- (3- oxo- nor phol i n-4-yl)-phenyl ] -am de}
The conpound of .exanple 6 repared.according to
Lhe nebHotien sauEeIan Mot e JIFBRES OMPLHCRS
742073-22-9. ESI-Ms: mz = 539 [M+tH + Exanple 62
(@ﬁn?%&)nd of oY) - pyrrok\line-3, 4-di carboxylic aci 80 mg

5 - ghl orp-pyripdin-2-yl)- am de] 150.0
iPc{lf h’?‘F%eo{}]?X?@f‘P -oxo-2ff-pyridml -yl )-phenyl ] -am de} e

- Theticdrpbund of - exanpl e 62 was prepared accor di ﬁ@s-?‘@)PHS-O

Z%t%ﬁﬁ%%@?&%mgsfor exanpl e 27. ESI-MS: nlz 3d1.0ml
anpl e

(3R, 4R) -1 - (4- Fl uor o- benzyl ) - pyrrol i di ne- 3, 4-di car boxyl
ic acid 3-[(4-chlorophenyl) -am de] 4-{
[ 2- f | s Rette Gy @i@rc2HHiRyhediim 2 kmiytule pfRotydthylerenigted] 400 and

D E B AR 22 R S53) FEGRI  mes

56BudtbdHtd 1.8 nibbarpditiof 4f ([BRed@)al amount of water. The solution is

| z Vet ul f Qryl - ol 1. di ne- gl .Car Lig acid
B
[1,3" ]bipyridnyl-6"-yl) -am de] The conpound of
exanpl e 64 was prepared according to the nethods

descri bed for exanple 7 with the am ne CAS
536747-63-4. ESI-M5: mz = 516 [ MtH + Exanple 65



(3R 4R) -1 -Pyridi n-2-yhnet hyl - pyrrol i di ne- 3, 4-di car boxy
lic acid 3- [(4-chlorophenyl)- am de]
wa2qopAa9ABLOr 0- 4- ( 2- ox0- 2H pyri di n-1 -yl ) - phenyl PEHRPZO3/T02862
he conmpound of exanple 65 was prepared according to
&pe nﬁhﬁfds descri bed for exanple 27. ESI-M5: mz =
ABTP + Exanpl e 66
(3R 4R) -1 -Pyridi n- 3-yl net hyl - pyrrolidi ne-3, 4-di car boxy
l i c adbft g8lafif4aptulmcoptaznyy the falrvwirg ingredients can be
454l B892 4o 2 BXRaIR LT 1 din- |- y1) -phenyl ] - ami de)
The conpound of exanpée was prepared according to
t he net hods descri bed for exanple 27. ESI-Ms: mz =
ppsiireeptentsexampl e 67 (3R 4R)-1-Py
tidin-4-yhnethyl -pyrrolidine-3, 4-di carboxylic acid
’tdlﬁgmﬁm stfephagayl) -anmide] 5.0 mg
- -fluoro-4-(2-oxo-2H pyridin- 1-yl)-phenyl] 8.0
&P YHe¥**The compound of exanpl e 67 was prepared VMg
bghinatedtSoyh beameit hods descri bed for exanple 27. 8.0mg

depdy
|~ NB: = + Exanpl e 68 (3R 4R)-

%%{%ﬁﬁggﬁ%§§yg?ﬁgk%$%§QroIidine-3,4-dicarboxy|ic ac?éﬂlng
$ofy¢ teaprdibr ophenyl ) - ami de] 110.0 mg
Al {400 fodiga@x0- 26 pyr i din-1 1) - pheny! ] -ani deho mg

he “conpound of exanple 68 was prepared according to
tGrlatieapsle descri bed for exanple 24. ESI-M5: nlz =
MatiiMrH + Exanpl e 69 75.0 mg
(3R 4R) -1 - (2-Fl uoro-1|-nmethyl-ethyl)-pyrrolidine-3, 4,4i
égyﬁﬁgbﬁ*@ acid 3-[(4- chloro-phenyl)-am de] 3901ng
K Arj@r 83 uor 0- 4- ( 2- oxo- 2H pyri di n-1 -yl ) - phenyl( mg &driyde3tter)
The c nd of exanple 69 was prepared according to
tiﬁ?%é?ﬁggs described for exanple 27. ESI-M5: mz = 0-4mg
Hi6n pyidefello®xanmpl e 70 1.1 mg
3-{(3R 4R) - 3- (4- Chl or o- phenyl car banoyl ) - 4-[ 2- f | uor o- 4-
(2-ox0-2H pyridm]yl)- . ) ) ) )
pheny | Basrashfeiperedisat ivtissalvad in § erp mesbiinhplthg ofhgr ingredients
neid b nBgtues is Hlled &aoRef Belathf caxsaapbfappBopvise fire The dtled soft

e rsap et By T R An g BB L B0G plSleali@IP! © 24

(3R 4R) -1 - (3-Fl uor o- oxet an- 3-yhnet hyl ) -pyrrolidine-3, 4
-di carboxylic acid 3-[(4- chl oro-phenyl)-am de]

4-{[ 2-fluoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl]-amde}T
he conpound of exanple 71 was prepared according to

t he nmet hods described for exanple 24 using

3- brononet hyl - 3-f | uor o- oxet ane (conpound 71 e) as

al kylating agent. ESI-M5: mz = 543 [ MtH + Synt hesi s
of 3- br ononet hyl - 3- f | uor o- oxet ane: a)

3- Benzyl oxy- 2- met hyl ene-| - propanol 71a:

2- Met hyl ene- propane-1,3-diol (2.2 g; 24.96 mmol ) and

di butyltin oxide (6.85 g; 27.96 mml) were refluxed in
chlorof ormi met hanol (100 m 10:1) for 24 h to obtain
a clear solution. The solvent was renoved under
reduced pressure to give the stannoxane derivative as
a white solid. Cesiumfluoride (7.25 g; 47.7 nmol) was
added and the m xture was dried under high vacuum To
this reaction m xture,



DMF (20 m) and benzyl bromde (3.27 m; 27.5 mol)

wer e added andthe reaction mxture was stirred for 24
wh2@bt/02880C. After that, the reaction m xture RMBEP2005/002862

heated at 50 OC for 1 h. Thesgud xture is cooled to 25

QC and diluted with ethyl acetate (100 m ) and water

@?mWP%i The reaction nmixture is stirred vigorously for

30 min and then filtered through a pad of celite to

r enov Saéclidmdopkdining oixd @Howiydnfretlienatcen hasmanafivadedint &

wat er anqj%ggﬂimﬁth brine, dried over Na2SO and the

SBPVANP R Soved under reduced pressure. The crude

product was purified by silica gel columm

Fomopatrskpfdpimyule(lt i ng with 20 % et hyl acet at e/ hexaA@0 mg

t%c%%%%ﬁego@d&:(609@ conmpound 7l1a) as oil. 1H NVR1015.0 mg
CDd 3) : 7. - 7 5H)., 5.20 (s, IH), 5.1
sg“écfoqgs@ilif{esﬁeﬁ‘gpﬁ%(f\lﬁ%ﬁ@?l 10 (s, 209 by 1bBome
3b6h?ﬁ@m%oiﬁﬁ&hﬂx%§@%aﬁzyIoxynethyl)p{?panal-ol 71 B4Omg
ol.uti on .o 3.9 g; 21.91 mmo an
g PHFﬁl}ﬁjfé’ng%@conpl ex (529 g 5.35 m: 32.86 L00M8
nviegnesiumstiacdt or onet hane (100 m) was treated with AB8mg
(#4.28. d; ..1.mmol ) portion wse at -10 OC and stirregd
f@?wﬁ$%ﬁ@a§ﬁé§equently, the m xture was poured into e
ice-water (100 m) and neutralized with 25% aqueous

Smim Rli '%Cel a-Elﬂf@e fli)l £L ARG *'15@' rﬁ%{%{}/ Mﬂa&@&,aﬁl@dﬁg%isém I@@glﬂsé g]nd
. , fol[aowe 0 agyeous. ried an
eSPEPBR SUEEXTBELHY @%18%/6 et qﬂﬁ& m%rwuwf purified
byol$ ‘}'I?ﬁr@ﬁioncih fnebaa! Ol %2%3(6352%?&“?1 r?ig%esiu]{nlitesﬁ;ce and
acetat e/ hex to . 0 :
(‘%B@%‘j‘%ﬂn& a%g%es a“fg%%(lﬂi‘o % ,“(' 4.58 (s, 2H), 3.89 -
3.63 (m 6H), GCVs: 276 (M+). c)

3- Fl uor o- 3- (benzyl oxynet hyl ) oxetane 71 c: A m xture of
71 b (10 g; 36.10 nmol) and potassi um carbonate (29.9
g; 216.9 nmmol)) in dry acetonitrile (200 m) is
refluxed for 72 h. After that the reaction mxture is
extracted with ethyl acetate, washed with brine, dried
over Na2SO and purified by silica gel columm :
chr omat ogr aphy (10% et hyl acetat e/ hexane) to give 2.12
g (30% of71 c. 1H-NWR (CDCOI3) : d 7.38 - 7.30 (m

5H), 4.77 (dd, 2H), 4.58 (dd, 2H), 3.81 (s, IH), 3.76
(s, IH, GCMs: 196 (Mt) . d) 3-Fluoro-3-(hydroxy
tnet hyl ) oxetane 71 d: A solution of 71 ¢ (1.1 g; 5.61
nmmol) in EtOH (10 m) containing Pd/C (200 ng, 10%
and acetic acid (1 m) was stirred for 24 h under

hydr ogen at nosphere (40 psi). The catal yst was
filtered off and the filtrate was concentrated under
reduced pressure to give conpound 71 d (410 ny; 70%.
IHNWR (CDA3) : d 4.77 (dd, 2H), 4.57 (dd, 2H), 3.98
(s, IH), 3.93 (s, IH. e)

3- Brononet hyl - 3-fl uoro-oxetane 71 e: To a stirred
solution of conmpound 71 d (500 ng; 4.72 mvol) CBr4
(1.95 g; 5.89 mml) in dichloronethane (7 m) was
added portion wi se triphenyl phosphine (1.85 g; 7.07
nmmol) at 0 OC. After conplete addition, the reaction
m xture was stirred for additional 2 h, diluted wth
pent ane and washed with 5% aq NaHCO3, brine and dried
over Na2SO . The sol vent was renoved under atnospheric
pressure
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to give conmpound 71 e (406 ng, 51%. 1H NWR (CDO 3) :
d 4.79 (dd, 2H), 4.56 (dd, 2H), 3.78 (s, IH, 3.73 (s,
wo Bosoeeanpl e 72 PCT/EP2005/002862
2-{ (3R, 4R) - 3- (4- Chl or o- phenyécar banoyl ) - 4-[ 2-f | uor o- 4-
(2-o0x0-2H-pyridin-lyl)- laimes:
phenyl car barmoy! | - pyrr ol i di 3 %¥hnet hyl } - cycl opr opaneca
rboxylic acid ethyl ester The conmpound of exanple 72
was priepar etorapewiddiofifortrmls ¢ net hods descri bed for
exanple 24. ESI-M5: mz = 581 [MI-H + Exanple 73
(3R 4R) -1 - Thi ophen- 2-yl met gyl - pyrrol i di ne- 3, 4- di car box
ylic acid 3-[(4-chl orophenyl)- am de]
4-{[2-fl uoro-4-(2-oxo-2ff_Byridin-I1-yl)-phenyl]-am de}
The conpound of exanpl e s prepared according to
t he met hods descri bed for nmple 27. ESI-M5: mz =
551 [ MtH] +Exanple 7 o)
(3R 4R) -1 - Thi ophen- Sy pyrrolidi ne- S*-di car boxy
lic acid 3-[(4-chl ogphrryRY - NarRte]
4-{[ 2-fl uoro-4-(2-oxo-2H pyri din-1-yl)-phenyl]-am de}
The conpound of exanple R epared according to
t he net hods described for e anpll 27. ESI-M5: mz =
551 [MH + Exanple 75 ., X 8
(3R 4R) - | - Cyanonet hyl - py¥ r oKdi{ne- - di car boxyl i ¢ aci d
3-[(4-chl oro-phenyl)- am de] A°{[2-fl yuoro-4-(2-oxo-2J
-pyridin-I-yl)-phenyl]-arnide} The congound of exanpl e
75 was prepared according to the nmethods described for
eXanplie Ndr CERS) - M5 miz = 494 [ M+H + Exanple 76
(3R 4R) -1 - Met hyl - pyrrolidine- 3, 4-di carboxylic acid

3n (4- - ' : ;
2 3 P T R Juoro €
- met hyalkdiheepxyrirer félﬁﬂp%ﬁr{gl-@il%g’éaﬂrm% splstiple ﬁll@f%ipea
accor dilrg, tg, dbaylMRCmds-, d¥sx(0h g N R R Y@ML R'2BC(0)-C; .7

ESI - M5: =1 + 1 11

(3R, 4Fé)”-<7(rﬁ Iéizlzl ?@%Q%ﬁﬂw ?z]ﬂ(%gg? %f??)’ -Zﬁooﬁ%ﬁl'a?l}%@z NEBR L

ar ?Féyﬂf;(i)g NAB '6R 3)-B 045 h aliylo pity By )H(Y]ahétdﬁiaryl, heteroar.ylc]Cl-y
- 4- - Ok 0- - BXO- r el - -Pdhe =

e oS R ELaR OV L PR gy i

t he meh¢towsydidsGrziabed; f or exanple 13. ESI-Ms: nmfz =

565 [ MrH] + Exanple 78 (3R 4R)- 1- (2-

| kb Tet Qoo ¥ cacgtyl ) - pyrrolidi ne- 3, 4-di carboxylic
. 3B P e B RS Shenyl) - ani de] 4-{[2-f | voro. 4

25 0X0:- 2H-pyr.i di n-. 1-yl)-phenyl] -am The conpound
((333 exa F%’pgf@’ahéauﬁ’&éﬁeﬁ%‘ggwﬁ%%ﬁﬁpﬁ'%% R et %ds
descri bed for exanple 13. ESI-Ms: mlz = 565 [ M+H] +

ER&npl 8 h#@rogen, C;.7alkyl or hydroxy;
(3R 4R)-1-(2,2-Di fluoro-ethyl)-pyrrolidine-3, 4-di carbo

Xgb | I ib &G lJazsier ae¥hdctdd ko8] th

S FELSS BB it B loari v o
consisting of hydrogen, halogén, C;.; alkyl, C,.7 alkoxy, fluoro-C,_; alkyl,
fluoro-C,.; alkyloxy or CN;

R’ is aryl, heterocyclyl, heteroaryl or heterocyclyl-C(O)-;

RY is hydrogen, C;.7alkyl, Cs.1o cycloalkyl, Cs_10 cycloalkyl-C,_7 alkyl, hydroxy-
C1-7 alkyl, ﬂUOIO-C1_7 alkyl, C1_7 alkyl-SOz~C1_7 alkyl, aryl, aryl—C1-7 alkyl,
heteroaryl, heteroaryl-C,.; alkyl or heterocyclyl;
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The conpound of exanple 79 was prepared according to
the nmet hods described for exanple 57. ESI-M5: mz =

WG 2mspssd + Exanpl e 80 PCT/EP2005/002862

(3R 4R) -1 -(2, 2-Di fI uor o- et hygp)-- pyrrol i di ne-3, 4-di car bo
|IC agi d 3- | oropyrirnidin

X' (3l mﬂeamé 8y gt qrarfrﬁekcsﬁfl)ﬂgﬁ g?ﬁﬂrPLBﬁ?%Fé?*ﬁg

he co@p Rpidgaf, Cpx algil Byd@Oxas ; flkdphu@d- @oycaﬁt;xﬂ,l@bgo tyaloalkyl,

521 [“@&L‘ﬂ"%%@d@w;ﬁg?@%ﬂ S, SR, BBk B Bl rcim

yl ) - pylybbi Bi nadR '3 tdgetlzar bnﬂyt[hje aitaeged aBm to which they are

4( ?[ gq gh%Hhi}ogrﬁ?%ﬂztergc%R rﬂg]seg&}cedi fro the roug ﬁong%mc?

The coissidinyl.oipexanp @oa:.-bolm , prEplit 1@%1 B)@e@rrad ﬁgaaeadmyl

tsgg [ w}f;“&{il?et%éﬁht !Pi%g AR bpBHRHIP be sebktitdedl wih: CWalkyk; halogen
(3R, 4R} qu%Yhanesul fonyl - pyrrolidine-3, 4-dicarboxylic
acid 3-[(4-chl orophenyl) -am de]
4nfi[phafrdace¥teallp acqeptablasalts thejeofihenyl ] - ami de} The
compound of exanple 82 was prepared according to the
ﬁ.g_hods descri bed for exanple 7 using as am ne CAS

69-0. ESI-MS: nlz = 521 [ MWH] + Exanpl e 83
(3R, 4R) - 3- (5- Chl oro- pyrldln 2- ﬂcarbarmyl) 4-[ 2- fluq{%
- 4- ( 2-tbstsrpfasylr mefans p gyl or naphthyl group, which can optionally be

ph fnyIs_%ﬁ;tﬁaﬁaxly]nsysrsﬁpdtitgéﬂwmhe @ﬁﬁy&d&t@%&n@& Blup
ester The conpoun pr

accor dﬁoﬁﬂsqrtﬁq I@g ﬁgieﬁlﬁldé 5@%’6‘?‘8 B’&‘Of%r aglg'zer?&d]%al%%ﬁnand
14. E$iyd Mxy, @Nz CE;, N, N(/B-ll—ﬁlﬁ Ekﬂbmﬂ(eﬁﬁélkyl)z, aminocarbonyl,

3R 4R T b I
T A A 6 L i
4-{[ 2- a‘nhmombfonylg g4 @ﬂkﬂztﬂbpwll @1 relkylcarbonyboresi (b -y

- ami de og%@ da#% gﬁ, L grBAubRscps @11@1 ﬁqoro Ciz

accor ri bed for exaraTH(
ESI - I\/@lk(m}’z =7 BIOKY| ﬁ%’.p@’,ggt oxy-Cy.y alkoxy, carbarnoyl—

(3R 4Ry amc;say é&g Qk oy R 91 NGbpe: Sallyicia
%5

e D LA k1o 2 g b

tTEe cadiipd t @ﬁlﬂbuaftecemtrgi fll%ylmaﬁl Qutebleyl wdélsclémaoro@ltmgaltyd)e
S35 [ BTl RSP N cre aﬂrﬁ@” gl

follow ng ingredients can be manufactur ed in
conventhe tarad, “hatenveyclyll mppedemeonméic MeICHE 1q«1ee|t¢¥@FYdes with

- Conpoupg, @BP{; QA e, (N'h)ch]c%n‘gvrﬂg 1208 HhéBro atoms selected from

M crocrystalfine cel| ul ose é% ose
hydr ou%l¥f89619 oFypeRes TS ﬁb\ﬁPa g@n(% ige%g?fa Te Ry
Sodi unp st arsahsti@htycopateen 12d&criledlid cOnm@tion with the term "aryl”,

and one or two ring member carbon atoms of 2 heterocyclyl group may be

replaced with a carbonyl group;

the term, “heteroaryl” means an aromatic 5 to 6 membered monocyclic ring
or 9 to 10 membered bicyclic ring which can comprise 1, 2, 3 or 4 atoms
selected from nitrogen, oxygen and sulphur, and a heteroaryl group may
have a substitution pattern as described in connection with the term “aryl”,
and one or two ring member carbon atoms of a heteroaryl group may be

replaced with a carbonyl group;
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Magnesi um stearate 1.5 ng 4.5 ng (Kernel Weight) 120.0
mg 350.0 ng Film Coat: Hydroxypropyl nethyl cellul ose

W(:thﬁ)smgzs?l 0 nmg Pol yet hyl ene gl ycol 6000 0.8 nygpPdI/BP2005/002862

Talc 1.3 ng 2.6 ng Iron oxyd2-(yellow 08ngl6rrg

Ti tan d| oxi de 0. e actj ve, J<

si evébe ERE rﬁl%éﬁ%w%lrﬁu@n%b‘ﬁ PP Ay B@’E ‘Qjﬁﬁtuted
the ninho? thehss @‘F]EEIRlahét-HﬁRV\tdsﬂmcavdmlwhelrﬁn R and R’ independent
of polfgw n%ﬁ‘%@rol [ wat er. The granulate is m xed
with I ¢h gj17y "ate and magesi unstearate and
conpressed to yield kernels of 120 or 350 ngy

respekt i velGommhmde ecqeeding tr dairmbihared with an

aqueous solutlon | suspension of the above nentioned

{Ligﬁne%;):;i s@( ca B%anuf al:@ilogmmlwo E%alﬂlgﬂjﬁ Halkgl,
mann&feorp gy Y@‘P’@r Eﬁ'ﬂr Cg\légﬁﬁgﬂﬁg‘y X’f'é‘lrlll?ﬁ?lnged
(I) 2o/ laBgt, 056 alkhH1, R Taf OYRIR RO S(@)- pﬁ(ng)@go)ralc
X e
"t o RaRCEPERTSRREL MERSIERTIOT A, R KED 10 Sl
can REELRHS-S) NORi'RY) 656hmposi alkdraryl@ompdighhetrroaryl or
forrmllle:iae ()L 1% Oal'i@l Pol yet hyl ene d ycol 400 150.0 ngy

AcetiC a ad pH 5.0 Water for injection

sol utigns ad om The active in dient i s _dissol ye
in a 1?vngxt urie Yﬁrom, Wleﬁelog"i}%%mﬂf@ﬂo 5}’@04}\}@{152 7@@?’9
i nj eCE}}d%lxy( Q?; ilk 1, ﬂi!i‘&oﬂb" la&yﬁd]ﬁ;lslﬂcsﬂdS@pC% Allyard; etyl-C, 7
Aci d. ‘The 'vo m by addition of

t he r%&ighﬁ?roé&g%ﬁetﬁ‘?a tcgf aﬁ(%h%ncgol ution is

filtered, filled into vials using an appropriate

over afpe tamj “stybt ineirsethe il amphehtbylgétp.gelidt fan apdjosallele
cont aj i (fh%n{ 84 aWAgehid %cfe%%ﬁ y%é@ct@c?froren the group

manuf ac ure a conventi

c ont eermsistogrpbUndallnyt; @m]kém’é If§10353 @1 njkwend, BAREs, By eroxy,

"'yéNOQ?IQfNﬁ NS‘QPIY@l :g@ Cﬁaﬂcy%aﬁﬁhbta@béﬂyl carboxy,
hydro%enat ed be n_ail

Wi gh Qof Ck:a?ﬁgwethé%ﬁ@ ufon , amMInosu onyl C1 5
alkylcarbonyl, Ci.7 a]kylcarbonyloxy, C1 7 alkoxycarbonyl, C;.7 alkyl-

carbonyl-NH, fluoro-C,.7 alkyl, fluoro-C;.7 alkoxy, C;.7 alkoxy-carbonyl-C;.;
alkoxy, carboxy-C;.; alkoxy, carbamoyl-C;.y alkoxy, hydroxy-C.7 alkoxy,
NH,-C,.7 alkoxy, N(H, C;.7 alkyl)-C;.7 alkoxy, N(C,.7 alkyl),- Ci7 alkoxy,
benzyloxy-C,.; alkoxy and C,; alkyl which can optionally be substituted with
halogen, hydroxy, NH,, N(H, C;.y alkyl) or N(C;.7 alkyl),;

the term, “heterocyclyl” means non-aromatic monocyclic heterocycles with 4
or 6 ring members, which comprise 1, 2 or 3 hetero atoms selected from
nitrogen, oxygen and sulfur, and a heterocyclyl group may have a

substitution pattern as described in connection with the term "aryl";

the term, “heteroaryl” means an aromatic 5 to 6 membered monocyclic ring
or 9 to 10 membered bicyclic ring which can comprise 1, 2 or 3 atoms
selected from nitrogen, oxygen and sulphur, and a heteroaryl group may have

a substitution pattern as described in connection with the term “aryl”.

3. Compounds according to any one of claims 1 and 2, characterised by

formula (Ia)
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Gelatin capsule Gelatin 75.0 ng dycerol 85 % 32.0 ny
Karion 83 8.0 ng (dry matter) Titan dioxide 0.4 ny

wo es/ogeesde yel low 1.1 ng The active ingredi enPCT/BP2005/002862

di ssolved in a warmnelting-e$-the other ingredients
and the mxture is filled_ dinto soft gelatin capsul es
of appropriate size. The Il ed soft gelatin capsul es
are treated according to MNne usual procedures. Exanpl e
E Sachets containing theg folN ow ng ingredients can be
manuf actured in a conven io aI manner: Conpound of
formula (1) 50.0 ny %E powder 1015.0 ng

M crocristalline cel se ( LPH 102) 1400. 0 ny

Sodi um car boxynet hy c§| 30
Pol yvi nyl pyrrolidon K 8@_@ Magne3| unst ear at e
10.0 ng Flavoring additipes _4~0 _ng The active
ingredient is mxed with | m crocristalline
cel l ul ose and sodi um car bo | cellul ose and
granul ated with a m xt uRk ol yA’nyl pyrrolidon in
water. The granulate is m xedgMth %gesi unst ear at e
and the flavouring additives ndfll into
sachets.d ainms: 1. Conpounds of formula (1) Xis N or

Cwﬁgtem':ﬁl R3 Riypt Rﬁ,eﬁ; RER Zn@b(ke}fé as Ledmtircyleinpaloky) , C
oal k 1&[ %{L #euor -C 1-7 al kyl,

Wﬂ%‘ﬂ I‘Fa JegFPtatdRsEs Betephey | " hydr oxy

substituted fluoro-C 1-7 al kyl, C2-7 al kinyl,

R10C( Q.- Rlﬁhm(sfﬁ)ds, achiprRing t,olamﬁ))fié oﬁclﬁmg@e(nw}@einR is

B R S o -
Q;@}lq@@é%lﬂa d Qy C..elhoxy-GiQy ;73H@ﬂ>er oaryl ,
RiEBLO@NVE f&ué'yi C, h]&yll NHO!; @)-d kmé% s GHL=S0,2CKY hlky 107

aI koxy I k I

hﬂ’tl@looéyz@p‘?’{]g@b% 'ﬁlal %q:@r Pgrrﬂ%%gfﬁﬁ”or C1-7

alkyl; R3 is aryl, aryl- C 1-7 al kyl, heteroaryl or

het er ogr yl Coﬁlpasuﬂﬂmordﬁpg fosnfypde ogdmmscn—zy welekath ROis C,.,

o%@?é‘gc}rgaé’él %Fig)%"e@”f Fom étﬁﬁéh%cggg%rlg Sist lﬁg@ FA}D)-502, €

hy dikogeft(Ohalrd§e()-C1- 7 al kyl, Cl1-7 al koxy, fluoro-C
1-7 alkyl, fluoro-C 1-7 alkyloxy or CN, RO is aryl,

het er Ogyd ytomggﬁﬁa%&ldﬁ% o@%&%ﬁ@ 6F Qhivds 1L Q)Whergﬂl(i{ 1i$2,2-
hydr ogen, C1

clvgE-R etilavesalﬂi%wl mﬁgbérlwifon%zlprﬁpgw!ﬁnyﬁﬁl?%?@@lfonyl
1|2,E,2|51ﬂrifwloro-€t1ryl73uffbﬂfﬁl isSEBpEINTCHL KB, @hysty-caabyityl Or forihyl.
al Kyl

7. Compounds according to any one of claims 1 — 6, wherein R%is
hydrogen.
8. Compounds according to any one of claims 1 — 7, wherein R’ is

phenyl optionally substituted with 1 to 3 substituents selected from the group
consisting of halogen, NH,, C;.7 alkoxy and fluoro-C,.; alkoxy, or R? is benzyl
optionally substituted with halogen, or R’ is pyridinyl optionally substituted with
halogen, or R is indolyl.

9. Compounds according to any one of claims 1 — 8, wherein R%is

phenyl substituted with halogen or R® is pyridinyl substituted with halogen.
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heteroaryl, heteroaryl-C 1-7 al kyl or heterocyclyl; Rl1
and R12 independently from each other are sel ected

WO e@s092861 gr oup consi sting of hydrogen, C - al RgI/EP2005/002862

hydroxy-C 1-7 al kyl, SuOr O-@k-- al kyl, C -10 cydoal kyl,

C3-10 _cycl oal kyl - C1. -C

heteréﬁr yl Compaye éi‘??ﬁ’f%%{g)@ 'Pnﬁlo%ﬁé f éi‘fi"%f%’dﬂﬁll%'
J%bﬁén;Wot:B -dhheonpytidagesyl.at om t o which they are

atta forma heterocycllc ring selected fromthe

group ,consisti f le n

m)rph&;f'inylcS ng% P ﬁég}£¥15FQ) h%%ia¥gtfgﬂmnR’m

Wiydigemet er ocycl i c rlng can optlonally be substltuted

with Cl-7 al kyl, hal ogen or hydroxy; and

phaf mi}geut 'c%%nﬂe s E@o‘a}cﬁ% & 881 Ik drlrnget - Mh%@r'eﬁl X hec-
aryl ans enyl or napht hyl group, which can

6b@péﬁamvydﬁﬁn@h%§%m ed by 1 to 5 substituents

i ndependently selected fromthe group consisting of

C2- 7 abkenylompgemds atdordiyg to atiyone-dDclaimal kylRewberein X is C-

FERARRY B AR iscontigty RER b, binckgs Ryt el Blprou

tcbhsistglof hydtdgem ynd Bdlogenal kyl suf onyl, ami nosul f onyl ,
C1-7 al kyl carbonyl, C1-7 al kyl car bonyl oxy, Ci1-7

al koxygar beiy, WY ins | LUBE @hér ih)? C-
al ké fI uor o- %)L%sch%lrclﬁﬁ t&%{l 7 al kcoxyscar bonyl Ny ls7
Xy

aj@ﬁ?fb&(yR@%U? %Fﬁl‘}i&?ge”car banmoyl - C1-7 al koxy,
hydroxy C 1-7 al koxy, NH2-C1l-7 al koxy, N(H, Cl-7

al kyl )1-5C1 [ 3%:K&m\dsal.\l(o@&.itng t@hryydr)edof Bimy 1al Mowdierein X is C-
- 3 di 7 al kyl
gﬁbét ﬁsm%e’ ; ﬁ oﬁf%ﬁ@?&gﬁ% ClI 7Qal kyIa V\%I ch can

optionally be substituted with halo hydr o N
N( H b-7 dldygpumsis apotling To amkeme) clanmﬁé 15 wi;eremR is

I adgyInon-ar omati ¢ nonocyclic
?ér ocycfémor Qﬁ i

4 or 6 ring nenbers, which conprise
1 2 or 3 hetero atorrs electedfro ni trogen, . ox .,
sul furl7. - $gampeppds aggrd lngé?]anﬁo%qul%%lﬁ I“glit;?ﬁ'}‘%ﬁ"g%

"f}@\(&oﬁyﬁubst itution pattern as described in connection

with the term"aryl”, and one or two ring nenber
car bo ato of a heter be o .
with alart ?WPOlﬂ}%ﬁﬁcorall%%? érrlsfngne (#p%ﬁﬁ%allry 7 %Eﬁﬁ?ﬂ ls

aselentet] |fmr15thngr6up‘reo1b3tleg offumdcyyeidyb piyrideziey, @COtDYIItazmyl
C n ’ 14

B LA TS s gty
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or two ring nenber carbon atons of a heteroaryl group

Y e dier i aio e dap bt 1 i fRAPR s 2-

SM&)SIHtpytrﬁlmlayﬂl no" means -NHR and -NRR respectively,
wherein R and R independent from each other are Cl-7

| kyl 1 - '

Py IR SO0 yf AT Lo e

cgroupabllwﬂtm@pf al kyl, fluoro-C 1-7 al kyl, hydroxy-C
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phenyl)-amide] 4-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide},
(3R,4R)-1-Sulfamoyl-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-phenyl)-
amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide},
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R10OC(O)-C 1-7 alkyl, N(Rn ,R12)C(O)-C 1-7 al kyl,
R10- SC2, R10-SC2-Cl-7 alkyl, N(RU, R12)-SC2, NR u

WO RDRP9BER- C1- 7 al kyl, aryl-C 1-7 al kyl, het er Per/EP2005/002862
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CERIA0 BM@M@Wfﬂfr@;PWfahilh&ﬁvﬂ?énmbnxym acidos-| (Aschiguo-
RGPS SIS aRRlF 2 D8 AR hesb-

Ca:tmdxabnds accord| ng to any one of clainms 1 - 3,

\A{() Lgi)znl %%ﬁ_ﬂygpﬁ-}l%{d}ﬂ@@ 4- (ﬁ’éarzoﬁlhié)éhd ﬁﬁ%&ﬂ)(ﬁ@) ﬂ'xeﬂgﬂﬂé&mde
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(3R,4R)-1-Methanesulfonyl-pyrrolidine-3,4- d1carboxyl1c acid 3-[(4-chloro-3-
fluoro-phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)- -phenyl]-amide},
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hydr ogen. 8. Conpounds according to any one of clains
1 - 7, wherein R3 is phenyl optionally substituted

wowak/o2ssp 3 substituents selected fromthe grPCPEP2005/002862
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oxa azol r.r.ol

mheazldﬁy«tthylracm@zbh{fé ﬂwpr%ﬁ%ﬂogi@ ZPkayraélaﬂyyl) -phenyl]-amide},
| SRR 2Z Rl ¥hanedul oot fwﬁ'r@!ﬂhﬁé’-@ |4¥d11car56ﬁil@laﬁﬂd($a{2[(2lfbﬁo;ro -4-(2-

et S s Corpeunes ey sg o any
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P e e -
|b>era;ﬂ1aml<33)[4(-{42d}mlom -8=( I‘mWle')T pyalﬁhrdé-]yl -phenyl]-amide},

Al Aol ] R Ba s 1R Byr2 ik b 1Tk ca sbloXIRMRIWA - [ 2= Rutire e (2-
oxo-2H-pyridin-1-yl)-phenyl]-amide} 4-[(4-trifluoromethoxy-phenyl)-amide],
(3R,4R)-1-(Propane-2-sulfonyl)-pyrrolidine-3,4-dicarboxylic acid 3-[(4-chloro-
phenyl)-amide] 4-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide},
(3R,4R)-1-(2,2,2-Trifluoro-ethanesulfonyl)-pyrrolidine-3,4-dicarboxylic acid 3-
[(4—chloro—phenyl)-amide] 4-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-
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WO 2005/09288D- 4- ( 2- 0x0- 2H pyri di n-1-yl) - phenyl ]

(3R 4R) -1 - Et hanesul fonyl - pyrrol i di ne- 3, 4-di car boxylic
acid 3-[(4-chloro-phenyl)- am de] 4-{

(3R 4R) - | - Met hanesul f onyl - py67-ol i di ne- 3, 4- di car boxylic
aci.d 3-[(4-chl orophenyl) -am de]
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-(ARj4BQ 11 - Dlmethylsulfamoyl -pyrrolidine-3,4- dlcarboxyhc acid 3-[(4-chloro-

Ry Deriq e ub Lorbi Pyt o g p e CRERRIY 1 ©
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¥
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oro 4- (2- oxo- 2Hpyri di n-
| -yl)-phenyl car banoyl ] -pyrrolidin-1-yl}-acetic acid
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nmet hoxy- phenyl ) -am de] 4-{
[ 2-fl uoro-4-(2-oxo-2Hpyridin-|-yl)-phenyl] -am de},

w@ 3R54,881 - Met hanesul f onyl - pyrrol i di ne- 3, 4- di cBCTBR2005/602862

acid 3-{ [2-fluoro-4-(2- oxeé62H pyridin-I-yl)-phenyl]
-a"ﬂn}é[%ﬁ} 4- [(IHindol-5-yl)-amde] , (3R 4R)-

12 anesul fonyl -pyrrolidine-3 ,4-dicarboxylic acid
SBR4RD- hiviimeth4lsutfinhoylepypididyde) 3, 4ﬂh¢adb<}xyli€ ficid 3-[(4-chloro-

(e R RS il PRSI
a@n&ﬂ@ ?{ f@lﬂqremlwnﬂk@am@x ~421-Byatodt-2-exg12H -ppiidipyl-y1)-
?R) | tndyl] %ﬁ%lﬂ%l-@%@ﬂﬁc Elil éﬂ 1 ester, and

Rjﬁng)- - gfc%%}qp%ﬁgﬁﬁleﬁjgpg 1 nge?/hg),réo 1|c d oxyhc ac1d 3- f:( o)%! e
[ﬁ&ﬂle Lla@ﬁl@le]“*‘-’f - plgok 44 Aoyd- 2thﬁyd1h-1ayh)4ﬂ>hlenyl %ﬁfﬁiié}S)

a tha%ﬁaegw&lc%ﬁy%c%fablglﬁltd' ne- ?f 4-di carboxylic acid

4 {[2-fluoro-4-(2-o0x0-2H pyridin-|- g/l) phenyl ]
-am de32.  Compounds according to any one of claims 1-19, which is

(3R 4R) - | - Met hanesul f onyl - pyrrol i di ne- 3, 4-di car boxylic
agﬁ%ﬁ% | @2 qfilﬂﬁf)ﬂ)e nﬁ}rmwnélg'@ﬂﬁ&a)rbo@'ﬁkqgih 341 (6-chloro-

| uor o- pyri d
(Bw R)2-YL)- m%ﬁ’reﬁ& Qi @w&oo%HchéHs h%%%w@qo%wd@b
acid 3-[(4-chl orophenyl) -nethyl- am de] 4-{
[ 2- f | uzs. 0- 4ch@poufdsZide@ylirigttoany oyt df ghienyl-19, waridttie} ,
(3R 4R) -1 - Met hanesul fonyl pyrrolidine-3, 4-di carboxylic

gﬁj%lé} { ilo% " yrra 1(11]% 3,8 é.}Cflﬁ)H?T(ﬂ cf'r %cgd Q'[ 5- Xﬂlgrcp Bﬁjﬁﬂl]z -yl)-

(BRjAERE-{[2- ﬂrsmroaﬁégwbcbo%#pm@mrth)mhneyli%anndfr}e ar boxyl i c
acid 3- [(4-chlorophenyl) -am de]

4 [(3 34 uor Ryfodebs fr AlethiBaRbate of CoRBEAYAY o FSHh A% Y@K

(é?ﬁnfﬁ{)m POYVRR R AT £ ot WBIFPIPEPGEE GOROBEIAS di car boxyl i ¢

acid 3-[(4-chl orophenyl) -am de] 4-{

[ 3) fehdtiiger dbnipdunEtoifdrniutd dBzol -1 -yl ) - phenyl ] -ani de},

(3R 4R) - Pyrrolidine- 3, 4-di carboxylic acid

3-[(4-chl oro-phenyl)-amd 4-1 ( 3-

fl uoro-2'-nethyl sul fanyl -Dbj phenyl -4-yl)-am de],

(3R 4R) - | - Met hanesul f onyl 'H rrolidine-3, 4-di carboxylic

acid 3-{ [2-fluoro-4-(2-\oxof2H pyridin- 1-yl)-phenyl]

-am de} 4-[(4-nethoxy-ph - met hyl - am dej,

(3R 4R) - | - Met hanesul @di ne- 3, 4-di car boxylic

acid 3-(4-chl orobenzyl am de)

4-{[2-fl uoro-4- (2- okG=—2NFiyr i
-am de},

(3R 4R) - | - Met hanesul fonﬁ- ki di ne- 3, 4-di car boxylic

acid 3-{ [2-luoro-4-(2- oxg-2Hpyridin-1-yl) -phenyl]

- am de} 4-'[(4-trifluor0ﬁfe > yl) -am de]j

(3R 4R) -1 - (Propane- 2- sul'f onyl ) - pyrtol i di ne- 3, 4-di car bo

xylic acid 3-[(4-chlorophenylg®-am deg“)

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

R -yl) - phenyl ]

-am de},

(WHthaRPmPopnd 2GR0 | uor o- et hanesul f onyl ) - pyrrol i di ne
-3, 4-di carboxylic acid 3- [(4-chloro-phenyl)-amnm de]

4bY fedctidgundomngbund-cifernaith PN di n-1 -yl ) -

rhenyl]-am de}, (3R

4R) - | - Di net hyl sul f anoyl - pyrrol i di ne- 3, 4-di car boxylic
acid 3- [(4-chlorophenyl) -amde] 4-{

[ 2-fl uoro-4-(2-o0xo0-2Hpyridin-|-yl)-phenyl] -am de},
(3R 4R) - 3- (4- Cnhl or o- phenyl car banoyl ) - 4-[ 2-f |l uor o- 4- ( 2-
0xo0-2H-pyridin-1-yl)- phenyl carbanmoyl] -pyrrolidine-
1-carboxylic acid ethyl ester,

(3R, 4R) - 3- (4- Chl or o- phenyl car banoyl ) - 4-[ 2-f | uor o- 4- ( 2-
oxo0- 2H pyridin-1-yl)- phenyl carbanoyl ] - pyrroli di ne-
1-carboxylic acid propyl ester, (3R 4R - 1-
(Pyrrolidine- 1-carbonyl)-pyrrolidine-3
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chl or o- phenyl ) -am de]
4-{[ 2-fl uoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl]-am de},

W@ 2R549881 PCT/EP2005/002862

| - Met hanesul fonyl - pyrrolidig-3, 4-di carboxylic acid
3-[ (4-chl orophenyl)- am dg] 4-{

[2, 6-difluoro-4-(2-o0xo- Zﬁprrldln | -yl)-phenyl]

-am de},

(3R 4R) -1 - Met hanesul f o rrolidine-3,4-dicarboxylic
acid 3-[(4-chl orophenyl m de]
4-{[2-f|uoro-4-(6-%§o-6 P id%fin-I-yI)-phenyI]-anide

(3R 4R) -1 - Met hanesul f o 4i di ne- 3, 4-di carboxylic
acid 3-[(4-chl orophen 4-
[ 2-fl uoro-4-(2-oxo-pi pesd di pkl -yl ) -phenyl] -am de}

(3R 4R) -1 - Propanesul f onyl
acid 3-[(4-chl orophenyl)- |lam dg] 4-{
[ 2-fl uoro-4-(2-oxo-2H Ay

and

(3R 4R) -1 -(2-Fl uoro-ethyl)- dﬁrrolld|@@}3 4- di car boxyl i

c acid 3-[(4-chl orophenyl) -amni de]

0 &P- 2H-pyridin-1-yl)-phenyl ]
@#ﬁag$nmgp%ﬁ Eﬁ?naceutically acceptable salts
t hereof . 21. gggunds accordlng to any of clainms 1 -
20 ressting e cehpHy smgladdY) consi sting of
(3R, 4R)-1-(2,2-Difluoro-ethyl)-pyrrolidine-3, 4-dicarbo
xylic acid 3-[(4-ch|orophemﬂ|)- am de]
4-{[2-f|uoro-4-(2-oxo-2k+p¥Uidin-I-yI)-phenyI]-anide},

acid 3- [(4-chloro-phenyl m de] 4-{

[ 2-fl uoro-4-(2-oxo-2H pyr\ din-1-yl)-phenyl] -am de},
(3R 4R) - | - Met hanesul f onyl rolidine-3,4-dicarboxylic
acid 3-[(4-chl oropheny ' 0O

4-{[2-fl uoro-4-(2- 0X0; 2 pyridi n-1-yl)-phenyl]

- am de}, R=—N—R’> OH

(3R, 4R) -1 - I sopropyl - pyrrolidine-3, 4-@@farboxylic acid
3-[(4-chl oro-phenyl)- ani de] -

4-{[ 2-fl uoro-4-(2-oxo-2H pyridin-1-yl)-phenyl]

- aith dedompoaRd 4Rjormula (V)

- 1- Met hanesul f onyl - pyrrol i di ne- 3, 4~di car boxylic acid

3- [(5-chloropyridin- 2- yI)Nﬁpfde]

4-{[ 2-fl uoro-4-(2-oxo-2H pytidin-1-yl)-phenyl]

-am de}, (3R 4R)-1-For l'idine-3,4-dicarboxylic
acid 3-[(4-chloro-phenyl)-am

4-{[2-fl uoro-4-(2-o0x0-2 'n-g-yl)-phenyl]

-am de}, R

(3R 4R) -1 - (Propane-2-sul fonyg$) - pyrr@}ldine-3,4-dicarbo
xylic acid 3-[(4-chl orophenyl) -am g} 4-{

[ 2-fl uoro-4-(2-o0xo-2H pyridin-1-yl)-phenyl] -an de},

(

CAR) Rt 2R 22 1P R @q(9o &1 Ranestk kpaifchn gy giveh itlameone
gﬁﬁ egagari{) ::Ra% 8 El(4 chl or o- i%her?ylll) ;gam de]

40{dFQn$1U83énQL@ZS%k%W?g£HVWrd|n | -yl)- rhenyl]
-am de},
(3R, 4Rps| - quaasb Sdilthaﬁﬁyihfapw«f of dothipoends 4f Wit bkl

| 2efribiary ps RenS Toh AT GRS <dRRS - am aep
Kb acaaRoyty ororaeh (8 0TS oxo- 24 pyri din- 1 -y1)

- phenylcarbannyl] pyrrolldlne 1-carboxylic acid ethyl
ester, and

(3R, 4R) - | - Propanesul f onyl - pyrrol i di ne- 3, 4-di car boxylic
acid 3-[(4-chl orophenyl)- ani de]

4-{[ 2-fl uoro-4-(2-oxo0-2H pyridin-1-yl)-phenyl]-am de},
and pharmaceutically acceptable salts thereof. 22.
Compounds according to any one of clains 1-19, which
IS

(3R 4R)-1-(2,2-Di fluoroethyl)-pyrrolidine-3, 4-di car box
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23. Compounds according to any one of clains 1-19,
which is

W@ 3R549881 - | sopropyl - pyrrolidine-3, 4-di car boxyPCTVER2D0E1002862

3-[(5-chloro-pyridin-2-yl)--an de]

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

-am de} Rba. A process for the manufacture of

compoun of formula (1) as defined in any one of

[ 23, which process conprises a) reacting a

conmpound gf formula (I1) vvitha%ﬁn'pound LG R1, or b)
' ?‘)Dound of formula (fl1)wth a conpound

N\ reacting a conmpoumMN] of fornula (IV)
]V g;;lnpound of fornul wherein Rl, R2,

R3, R4, R , R8, R9, and X h the significances
gi ve wne of clains ﬁis a | eavi ng
grou : rocess for t g e of conpounds
of fornmul glefinedRi n ary ome of clainms 1-23,
whi ch % conpri ses reactingo& copound of fornmul a
(M) oft(VII

ith a conmpound of formula (VM 1)or (V),
respectively:ﬁ%‘z (M) wherein R1, R2, RIVIR4, R5, R7,
R3th RAmPRED6f Rsrweul eITRirgW) freqratedy: gi ven in any one
of claims 1- 23, LGis a leaving ¢ and Ris C1
al kyl, C3-10 cycl oal kyl or C3-10 cycl oal kyl -C1-7

al kyl . 26. Compounds accordi ng3 o one of clains 1

(111) or éj/‘bﬂ)\(%\/) wherei n RL,RR, W3, , R7,
RO and XBRave Bfe sj anifi cances gi nin arl\g one of
clains 1 - 23. 28.(VBharmaceutical cbnpositidh

S
ek 12, B oo Bth o g st e feAR s Rl Thy dme
%)qj_cﬂ.‘é 9; - 229G RoNeuRdsoas aad i ing, § alkpn (s orogcloflkyll aiGrao

or use as therapeutic active substances. 30.
Qudpaliids: =8dr di ng to any one of claims 1 - 23 for
use as therapeutic active substances for the treatnent

~and/ or prophyl axis of diseases which are associ at ed

wi th the coagul ation factor Xa. 31. A nethod for the
t her apeut i Canpénidspeapipgdeanrone efdamst -¢0 Whekases

whi ¢ re .associ Lk YRR lBthLOM faLrnr Xa,
p‘ﬁ??‘it‘]fegﬂlﬁeﬁ Y For Q%Sﬁgc‘%&e@%%@eﬁ% iC g}rfé%g? prophyl acti c
treatment of thronbotic dis rd?{@, az eri al
t hr ont&si s, Compewadsiaf formpas (L), (4D n thronbosis,
peri pheral arterial occlusive disease, unstable angina
pectoris, myocardial infarction, coronary artery

di sease, pul nonary enbolism stroke due to atri al
fibrillation, inflammtion, arteriosclerosis, acute
vessel closure associated with thronbolytic therapy or



restenosi s, and/ or tunour, which nethod conprises

adm ni stering a conpound accordi ng to any one of
w@bk@somsgl - 23 to a human being or ani nal.32. A¢EHEPRE5/002862

of conpounds according to any one of clains 1 - 23 for

the therapeutic and/or prophylactic_ireatnent of

di seases which e associated with §he coagul ati on

factor Xa. 33. e use of conpoundsnaccording to any

one of clains [

prophyl actic tkeat/ment of thronbot\ic Mdisorders,

arteri al thro venous thro [ deep vein

t hr ombosi sQ Oarteri di sease,

unst abl e g 1a oriss, nyocar ¥P|

coronary é? ase, pul nonary enb li'sm stroke

due to atrial g¥ [ation, infl

arterlosclerosis,/ﬁeu e vessel closUfé a

t hrombol yti c therapy lor restenosis,

The use of co [

- 23 for the preparigfion of nedi canentggfor the

t her apeutic and/ or Frophyl di c treatnBnt of dil¥eases

which are associated with gie coagul ation factor Xa.

35. The use of conpounds adcording to any one of

claims 1 - 23 for the prep&kation of nedicaments for

the therapeutic and/or prophyl actic treatnent of

t hrombotic disorders, art | thrombosis, venous

t hronbosi s, deep vei O perlpheral arteri al

occl usi ve disease, unst gbl e angi na pectoris,

myocar di al infarctiqﬁ?—¢pe9ﬁa(y4artery di sease,

pul nonary enbolism stroke due to at |aI fibrillation,

i nflammati on, arteriosclerosis, acut®Nessel closure

associated with thronbolytic therapy or restenosis,

aWHéx@fn RURHR?, RBE°, RTNe®, Rl wedKitane te shypifidanbafgdres in any one

defined. .5

28, - Pharmaceutical compositions comprising a compound according to

any one of claims 1 - 23 and a pharmaceutically acceptable carrier and/or adjuvant.

29.  Compounds according to any one of claims 1 - 23 for use as

therapeutic active substances.

30.  Compounds according to any one of claims 1 - 23 for use as
therapeutic active substances for the treatment and/or prophylaxis of diseases

which are associated with the coagulation factor Xa.

31, 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

according to any one of claims 1 - 23 to a human being or animal.
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32.  The use of compounds according to any one of claims 1 - 23 for the
therapeutic and/or prophylactic treatment of diseases which are associated with the

coagulation factor Xa.

33.  The use of compounds according to any one of claims 1 - 23 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.

34.  The use of compounds according to any one of claims 1 - 23 for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of

diseases which are associated with the coagulation factor Xa.

35.  The use of compounds according to any one of claims 1 - 23 for the
preparation of medicaments 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
atrigl ﬁbrﬂlation, inflammation, arteriosclerosis, acute vessel closure associated with

thrombolytic therapy or restenosis, and/or tumour.

36. The invention as hereinbefore defined.

%5434



