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Pyrrolidone derivatives as MAOB i nhibitors The

- 'Wo igov@pd27on rel ates to racem cor enanti oner pegfbiooAi0R4

4-pyrrolidino derivatives, pro- cesses for their
preparati on, pharmaceutical conpositions conprising
sai d devtvaliawnﬁ_aﬂmdyatL#E#raanmadﬁnimh__gt@wention
and treatnment of illness. In one aspect, there is

 The inyenfidndélates kerasemisousrdstiomeniday paye drpyarolidinpgeriiivesmo- 5

cesses 7 th%ﬂé&ﬂ}%ﬂoxgph%cm&&l %bx%}z&s@ldlﬁ coﬁl‘pn Gihg sd Mﬂwesi #nd

s, -

mﬁ“qsﬁﬁgbéﬁﬁé’mﬂ%aﬂlﬂém@ﬁéwf&% are seI ect ed fromthe

group consisting of 10 hydrogen, hal ogen,

In one(ahecClieredb Kiphidedihb ogrpvouds of @6) forahdtyl , cyano,
(CA-C,6)-al koxy or hal ogen-(Cl-C6)-al koxy; R21, R22
and e independently fromeachs;other are selected from
t he group consisting of, ogen and hal ogen; R24 is
hydr ogen, hal ogen or MJp R3 is-C(ONH) CH3 or

- CH2CN; and 84 i's ge '

¢ fs wel | as indivi duz”
| somers, rac 2Cgm c mxtures thereof.”” In
anot her aspe ere as prow ded the conpounds of the
formula I* (Rp20 wherein R is hal ogen,

hal ogen- (Q - Cs) ai k d, cyano, (C-C6)-al kkoxy or
whereihal ogen- (Cl - C6) - al koxy; R, R22, R23 and Rz24

. ipndependently fromeach other are selected fromthe
Q “ﬁ&bﬁbtggﬁ& “sting of hydrogen and hal ogen; R3 is

X-Y is ~CINERE., -cBREN L cB)o-CONFI RVATI ON COPY 19 March 2007
R, RM dﬁggngGE; ; PCT/ EP g ?\":{' gr%ge e8¢Atfed éom%ﬁe glrguphgo(zjlsm ng Tof
hydrogen, halogen, (C;- C5) -alkyl, halogen-(C;-Cs)-alkyl, cyano, {C;<Cg)-alkoxy ox
halogen-(C;-Cs)-alkoxy;

~R¥, R and R® independently from each other are selected from the group consisting of

hydrogen and halogen;
R* is hydrogen, halogen or methyl;
R® is—C(O)N(H)CH; or -CH;CN; and

" R* ishydrogen;

20

- as well as individual isomers, racemic or non-racemic mixtures thereof.

In another aspect, there is provided the compounds of the formula I*

R3
ﬂ .
AN . H‘ ‘ ' ’ (Iz(-)
o) T

B
M2t

wherein
R mhalogen, halogen-(C,-Cg)-alkyl, cyano, {C;1-Cg)-atkoxy or halogen- (C;-Cﬁ)—alkoxy;

RS R?, R? and R** independently from each other are selected from the group consisting.

' of hydrogen and halogen;

R’ is—CONHR?, -CH,CN or —CN;
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n 1s0,1,20r3; as well as individual isoners, rac%,r}@,[é;mh2007
non-racem c m xtures thereof. In yet another
‘ ect, there is provided a process for the
WO%QP Btion of conpounds of formula | acR@WeER2E/LES
the first aspect conprisi gg reacting a conpound of
formJIaIICCIK RU NR (I'') RORRZ Ris wherein
gg'q' R'" R21, R22, e, R4, -X-Y- and Q have the
‘hEan gs as defined in claiml1l and R* is hydrogen or
lémﬁﬂlﬂﬁ%dal kyl (a) with an anmine of fornula H2N-R5,
" n iwhaereLs, RS has the meaning as defined in claiml,
obt al ni ng conmpounds_of fornmula | _wherein R3 is
as well g ioylivy ACTH) Faqephic ?Twﬁﬁﬁﬁgﬂ‘a‘néﬁffﬁb@ﬁﬁogf fornmula 11
to a conpound of formula Il CH2OH MN- R4 (zll> R
In yet&nb’théiﬁspe@ﬁ therd i grovidél & pRcéss Ror thePreparatibh chonﬁiBﬂnds RPfrmula
R23, R4, -X-Y- and Q have_ the neani ngs d fined in
.~ Taccasdling i, theifirstASPpct LORUNISING TRARRE ORBON cyani de
: salt, obtaining conmpounds of fornula I vvhere- ini is
CHZCN. I n one aspect, there isogsrovi ded a '
phar maceuti cal conposi ®Fon ntai ni ng a conpound as

defi ned above and pha verfl | y accept abl e .
exci pients. Ig% ano;(he al pe¢t, there is provided g”e
use of a conpo asf Bd above as well as its

phar maceuti cal, acceptPébI e salts for the nmanufacture

of medi camsnﬁs for the treatment and prevention of
' di seases ywh 8 oam ne Qoxi
whereidt ot o o 2 B MR ol 28 701 G ARl 3L A ARRE pfim
and RNBhydrb&n@e (Goo)dsiqdf general formula | and I* as wel |
[ nd| vi dqual £ES,, rac 1,

) e S ool RRE aiei B a0 Daf ROk Ay o
obtaﬁﬁg&@fﬂpﬁﬁzdmﬂfmmﬂad wheraiioRss HJGO)N(HD&IHr, or

(b) reducing a compound of formula II to a compound of formula III

I f\;\j\ 2
N gt
Q -
A4 X I X (IH)
~ _\ 22
1 Y R
R B2
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R

Wiierein Rl, RM, RM B2 RZ, R, RY, -X-Y- and Q have the meanings as defined in claim
L -

and reacting this corapound with a cyanide salt, obtaining compounds of formula I where-

in R? is CHLCN. | |

" In one aspect, there is provided a pharmaceutical composition containing a compound as

defined above and pharmaceutically acceptable excipients.

Tn another aspect, there is provided the use of a compound as defined above as well as its

—pharmaceutically acceptable salts for the manufacture of medicaments for the treatment and

prevention of diseases which are mediated by monoamine oxidase B inlﬁbitoxfs;




Monoam ne oxi dase (MAQ, EC 1.4.3.4) is a
flavi n-contai ni ng enzyne reggonsi ble for the
oxi dati ve deam nation of enfldgenous nonoarm ne
neurotransmtters such as dopamne, to serotoni n
adrenal i ne, or noradrenaline, and trace am nes, gl

19 March 2007

1t has perarfounst thyt the atmpqurels ofgentrabforraulp Lt P astwell as lﬁémdu

1some¥se%9&5195i‘ fidn-rd :%fﬁb@:ﬂgé( stﬁéﬂeg'ft(ﬁeﬂeﬁlaﬁ“fpﬁj:ﬁ& Co aI Qd agnd

enco erent genes [ Bac roc.
selecwpnowa@lomé@ﬁeh@bkﬁ% 4934- 4938 (1988)] and
differing in tissue distribution, structure and

. Monoaﬁlﬁh%kfdaieqwm Gid . i3ty is aMQu@n‘kohﬁﬁuﬁg e r&f)f)ilsﬁblé ﬁbr ﬂmr
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serotonin, t Qqpam ne, adrenali ne, and noradrenal
oxidatijs drums= an.Of e b oo R DR B PRE e dopeimine
serotoﬂhﬁﬁdthﬁhhy,loarﬂomlraﬁﬁné yﬁdiﬁhd&emu[&@mhal}ﬂﬁh)ﬂhﬁm@ms wadl

* ssangiiber Bl bR G oA RbomaeaR AR ST LA Ry WAErheod MG,

encodadisly Bffetsicrass, [BE’ct}o@ al.,[Prog Net sferad . Jai. wmsm%wmﬂ@%)]]

and aifidn Rl ATt ey PR il BELERDT JUO2 BFigher
affinitp &g eardianod ouﬁophnlrmgidngla{lmwthwiremlme, Wherba@ @heauatural

subste AR of Bl PR kne SR AR b nﬁ‘*\gtﬁ" Gk oty
oxidised ytbof isbloinme M&Oeﬁi saaddy c[l@obmted in sgveral orgarBiirl d@flrgé?rfﬁ
[CCSHIE qgg E‘Eﬁ;ﬂker, Pge 13 Sy BT ?@J&ﬁx(cﬂl ?%1]—293}'"(2%922} Biain W ECaQ:Hﬁ

rocyt seni |

appears Itcanpwsse[vSémga Biis imkrease Neaheescttrdmt@d toohe skﬁsﬁ"ﬁmclated with
aging nga%ﬁeﬂt] al. f{/ﬁehﬁ.'l Trafsil) Ll%i(tlz %@cﬁhgﬁaﬁl%vﬁ!\@eﬁ%tﬁﬁ}' {son

nmonoam nes al dehydes
SIgmﬁemnﬂthm in svxfpdﬁxeetswab f@IdJSB@? ERestert et al; Bio-

Ry S e apisphnl

astrocytespaouraisenibs plaues Halee capld Nemasditnvs 3p785-d74d824)]. In this
conte:& r&ﬁio@ b}[’lﬂ&’tﬂiﬁ AeaYNFiGh H@ﬁu&?}'xgl nGarhin Iglﬁr(‘) %ﬂ&dﬁ&?NHs,
0 0 n

tIc 1 nactivatl pam ne

: aldehygp.xﬂnd iy e agentowith legsablishdd capplentia] toxicitynis is suggested that there

isa ratgo%‘dfe%xf tﬁ{e‘ 00 debaLca OniRRa mHIBbe‘%% ﬂ% ‘ﬂlept?%"trﬂ@l& of Eélﬁenua and

I ONn processes assocCl a
Parkinshh’z Higsasve hihé?warq of MASRB) repy se¥e asrediicdonanibe eﬂﬁﬁg&atla }ns‘awﬁ@n

~of dopgltélix{e aggﬁslg lp&éﬂoﬁ% LRbLEHE a?a&lﬁlﬁﬁtﬁr ofltife Jegrdt&%'éﬁﬁﬁ?fﬁ
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consequent creased fornmatlon 0

minergie OEurons. %enéfmwroteeses ap@ial:d with age-anddylzheiney’s and
Parlqn?%f egcggéasé ﬁ?aﬁ%lsp Be Bﬁﬁbu{tgd é&%ﬁd?ﬁe%&em 7 hﬂ&%&é&%&o g

nonoam nes raln

mtyar@oamqmm mqmsedtfarmmn@tfflh@@ya\iﬂﬁ) Bh’ﬂmﬂ@fm@ow&@am hibi-

ls of

tors ity SR G0 I ARE PRt obyoh Sy AU ARIEAR: Brcls o

monoaﬂmtsmhﬁbi‘a]@ermt control 35 over this enzymatic
activity. The pharnmacol ogy of sone known MAO B

R L R Uk

consuBeahiemtemtr’fﬁ obtain petent apdsdectiveighi omlzatzmﬁ% peygdfcpntrol -

o A RS g St LRy

observe di-etary precauti-ons—due to the risk of—
i nduci ng a hypertensive crisis when dietary tyram ne
I's ingested, as well-as the potential for interactions
with other -nedications [Gardner et at, 5 J. din.
- Psychiatry 57:99-104 (1996)], these adverse events are
‘of less concern with rever- sible and selective MAO
-inhibitors, in particular of MAO-B. Thus, there is a
need for 7 ' : C
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MAO- B inhibitors with a high selectivity and wit 2007

the adverse side-effects typical of irreversible
inhibitors with low selectivity for the enzyne. The
follow ng definitions of general ternms used herein
wo 2602)84¢%,7 ' respective of whether the 1lo te&*ﬁmi’{bu 1010384
questlon appear al one or in conbination riet pE
noted that, as used in tRh&- specifi catl on and the

gpended cI ainms, the sin ar fornms "a", "an," and
exampleidiseussestly Beatuédierrenst ak th%Dum é@é?-ﬁife(l&%ﬁ)i é&iterem eawjoy

limit&Ho6 oRIrBS e WINS f-sclddite m%hibﬁg}hé’ch% gﬁ%%b%erve

racem ¢ or, non- racemc m xt ures thereof

- dietayprecaytiqns dpe fathe Fekqfipdusing p Byrestensies ansis Wha dietany tyiapins

is ing@ed, hOadliak ﬂﬁ}%kenh&ﬁﬁﬁﬁ&ra@ﬁ&sml&tdﬂi&%edﬂc’éﬂ&rﬁ?@%er e

S in the present application -
J- CI”&S%@P@&@F $§ 18% H%@éntﬁ%?d"%? YRRt 8%F of Lesq Goneaapy with rever-
sible Wba%mm&bxdﬂs:& pruxﬁ&mlal ofMA@-Barmﬁﬁh&%%ee&féﬁh as

{
MAGSE 8‘%? hli( 2 igh et ‘%E%“fiﬁ"éﬂlgﬁl%gg adyet @Hﬁséf%?tsm# 9 to
1rrevé%s1bi&hﬁb°dhmhaintmmmﬂﬁbmﬁl6htm§ fyr thelrazyosy ' (C1- C3) - al kyl "
nmeans a straight-chain or branched saturat ed 20

The f@l}’d:&fu?%@erﬁgﬁg)gg giséeeﬂ&% A hep %p%%h res;:g: en?wh Q%‘ Ol

hal ogen uori ne,
terms ip gHeFEON ApRERRRIE-OL @;]_cag@na@pk ﬂt musjrbe noted that as used in the

. .speaﬁéﬁﬁ‘larpﬁfcﬁhé gil;pe%f)d' c@dulﬁQ su{éﬁﬁpﬁ)tﬁl@ & '?Meﬁn@] @*ﬁcfuﬂé I due

| ower reS| respecti ve I'ned
Plural By wl%saﬂgtcpm@%té&aﬂhdlatﬁsﬁs ofseiseon wi t h one or nore
hal ogen atoms as defined herein. Exanples of

. The thad ‘G@:ﬁﬁ&héﬁéoﬂeﬁ;ﬁfz@é&ﬁf@ ot A6H-Hd@nic Bk 22 ek & FN@hofel 10 4,Qd

2 At SRS i kP o i

ﬁmnﬂﬁz,z-trichlotoethyl and 3, 3,3-trifluoropropyl, and
the |ike. Fblogenalkoxy i n- el udes

. The térH 'f(g“&)oa@& 5 V\(ﬁ nthe %re%ﬁ agpﬁ%%}lgr\}\g?noé%l lggﬁﬁgﬁnélfl&% as

.20
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brancaecf fahaeied hned:ecpanbonaxms with bfo @éakloonyatomsisodi = miethyl, eidigl,
B R T s o T AT

- -atomg. épqogdmgiﬂ the eonpGuria)-alsd hmeang aﬁlgalghtmhamme branched saturated

hydrd@mew&@.ﬁu&w&ﬁhwsc%&ﬁa%ﬁ le, which are generally
safe, non-toxic, and neither biologically nor

i-'I‘hetOt hﬁ w se.un 19 March 2007 WD 20041026827

pea0 denpiesdariog chlering bropyiee andrediphat possess t he
deS| red pharmacol ogi cal activity of the parent

“"HalogarfilyuOidhalkylPlog Seleeh{ G- @J)alkde;r inveRls fhe Qe By iR@TdHa BE C

bl Act
v A 5 OO kg one
- or mmehadpgealbtomssa Idtﬁhed htreimhBxabopled of hudapeniallod taiddestifddde, but

e n RS SRty RIS AR A BEbTET A

ethyl, @dnﬁamhlosoe&tyl faod Bd3atrifitorapreplrosiahwiier @abogBalioky” in-
dudes&@uwgﬁfh R5 | s nethyl. Exanpl es of such conpounds

v RS [ 4-(3- fI uoro benzyl oxy) - phenyl ] - 5- oxo- pyrrol i di
ot A

r Beany thegesiduedOni tipprein

is-alower alkyl residue as defined

_herein. Examples of alkoxy radicals include, but are not hxmted to, methoxy, ethoxy, iso-

propoxy, and the like.

' "Pharmaceuticaﬂy acceptable salts" of a compound means salts that are pharmaceutically
*acceptable, which are generally safe, non-toxic, and_ neither biologically nor otherwise un-
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amde, io

(R)-1-[4-(3-fl uoro-benzyl o) cy) - phenyl ] - 5- oxo- py”(l)\?ar%inzom
ne- 3- car boxyl i c acid net hyl am de,

1-[4- (3, 4-difluoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr
wo 20211”1’%?% -carboxylic acid nethyl - am de, dediesotibd
(RS)-[1- [4 (2, 6-di fluoroybenzyl oxy) - phenyl ] - 5- oxo- pyrr
ol i di ne- 3-carboxylic aci 3 nmet hyl - am de, 15

desualglg%d a-la{ 4os§ iﬁp hQkLa fi&%)(&o%%)al’ &Hﬁﬂyof]the%a%ﬁ@ chpdualll di

IC acid

_ These gafisyre ﬂﬂp@diﬁloawunqrgelgc plr szeerbc %%ha& {popiRlagFives.- oxo-

Comp@ﬁ'r{c!)'s Alaly 9L DS vEr&BRR DY Hrhdcedfchltl acbaptbyd sal. Ii%hould be under-

[2-flyoro-4-(3-fluoro-henzyl ox enyl ] - 5- oxo-
stood é»m@rwe%a%x ss Feara@ﬁ'blgecg'e t{m% Pg% H%wl’
(RS) - 1- (4- benzyl oxy- phenyl ) - 5- oxo- pyrroI|d|ne 3- carbox
A mor)! fe€erRdigEbuipRt Bythptindeof formda I* are those wherein R’ is -CO-NHR®

4- benzyloxy phenyl ) - 5- oxo- pyrrol i di ne- 3- car boxy
a“dR j %‘é‘rﬂ(d met hyl am de. A further preferred group of
corrpounds of formula |* are those, wherein R3 is
Examplé&td? Gidh c@bpaunds R4 thefollywingigen.

(R)- [ highel sy Y O RO AN RMNEL 5 RABOLL acka By 1 1 O

e an exanple ‘for such
amideconpound. Conpounds of fornula |* may be substltut ed

(R)-1- E Epﬂ&ro %@ﬁ%ﬁpl‘&%ﬂ@ﬂ r@h‘cﬁné‘«@ﬂ:ﬁfb%&ﬁﬁgad ﬁ{ethylamxde,

, cyano (g h%ﬁ
(RS)- ér[4+€ rhslghwm -beayzylosy ?OXOW‘P@I?P -’?rce'é%’ile%m methy
amidel Nt €ger sel ect ed fromO 1, 2 and 3. Preferably nis 1
-G tarieer oo eRA o SR e by bant fad 1255t
amideEspecial |y preferred are those conpounds of f.ormul a
L [ fl ' N
(RS- dipeorkeesir Wl E e rob RSB A Sre s ard et e
anum§y two or three R, each R can be the sane or
----------- 27
- BisHhghS e AL e P e CeESBH ORRE 2
methydntidé,des conpounds of fornula | wherein Qis
o kb DR S ratt he i 85D .I%ﬁ*n?eg? JriyEl
methytompgunds of fornula | wherein Qis = , =CF- or

5 i A ey SR T

and one enbodi ment the invention provides conpounds of

R)-1¢ (%)Q%QYQX%P M}ﬁ’g&% %eﬁr ll%})lﬁ “g rso%xgccag r?lpqgﬁn daslﬁgg formul a

- | wher e- “X-Y- is - ,
A furféﬁvaasgf:ﬂi?mergvm@f cpwlen;nds @ﬁfoﬁ‘r‘lélé T t@éﬁﬁ&&?ﬂ@ 3-CHBENuI

and RF is¥)&ofda (IB)-1-[3-(3,4-Afkébro-benzyloxy)-phenyl]-5-oxo-pyrrolidin-3-y1}-

acetonitrile is an example for such a compound.

Compounds of formula I* may be substituted by n R' selected from the group consisting
of halogen, helogen-(Cl Cé)-alkyl, cyano, (C;-Cg)-alkoxy or halogen-(C,-Cg)-alkoxy,
wherein n denotes an integer selected from 0, 1, 2 and 3. Preferably nis 1 or 2. Preferred
compounds of formula I* are those, wherein R! is halogen or halogen—(Cl -Ce)- alkyl '
Especially preferred are those compounds of formula I*, wherein R is fluorine, chlorine or
.triﬂuoromethyl. Where the compounds are substituted by two or three R, each R' can be

the same or different.
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R '2 independently fromeach other are selected fr
the group consisting of hydrogen, 10 hal ogen, né%#%mhzmw
hal ogennet hyl , cyano, nethoxy or hal ogen- et hoxy. In
anot her enbodl ment the present |nvent|o rovi des

WO 204398 nds of formula | wherein R, R’ §3093/019384
hal ogen, e.g. fluoro, e.qg. 2,4, 6- trlfluoro
2,4,5-trifluoro, 2,3,6-trifluoro, 2,3,4-trifluoro or

tr e
In °nj§;hir§2§m "t HRkion PE?‘%%* é%ﬁé%“pﬁ{fa%‘@g’?“ﬂ&%?%ﬂa |
=C(R

MMt@H@‘BW@O@W Dogen oa Mt rawﬂﬁtﬁmb%%@%%lﬂvﬂy

" tion plfo(n‘a@g c%?ﬁalau&is %?E)r@ﬁﬁ I:Lv@lefeﬁl G?st-@-lf L%FJ 6012&3(@31-1}}10111 still an-

ng of rogen, halogen,

other dmdinggm (}@m\@t}on }310)@51,?5 cowgﬁndspﬁ ’@Bl)al éﬂhﬁmé dg=N-.

- hal ogen- (Cl-C6)-al koxy. In still another enbodi nment
In one'el eﬁﬁ)odf?ﬁeﬁﬁﬁi@ invbﬁlbﬁxrﬂrbﬁ&esﬁbﬁlébdlﬁ%ﬁ ofliﬁﬂ‘ﬁﬁlbl l[ldwﬁexefn Hotnal a |
wherein ' an

-CHz-pnae,a@%%ﬁm oimentine SUR TP EoCRT s aforPR Pl
in -X-9! QUOHGORSI &t-CHg-Qpf-. hal ogen and (C-C6)-al kyl. In

still anot her enbodi rrent the present invention
rqvi.des nds . 12p#Hgnq
In onefﬁl;gqg t&ﬁgﬁ%iﬁ'% dezs oEgE%Qf ﬂorr}ﬁ‘ﬂg gvhgrre]:ﬁoli n

- RMi m&@len&ﬁ)ly frbioyehch dtlner asat se]ettedaﬁgmhleergr@tmﬁmmmofbwtrogen,

halog%h gjnlt ha\llc%\éx%ﬂéthﬂbpy%i@ gﬁ A0} L %ﬂgécyflﬁ labher dmbodi-

gien an L§ haI Lpgen,
ment th€bze@6i irarbikioh provades g@nptqlmds r.naql xwt er@gzg?n,dl and R “are

haloge%cé 2 ﬁi@)roa%:_g QETYG ﬂfﬂug?cLQQ%Wnﬁ%ro% 6- itk R¥Y, 2,3, @triﬂdoid or

anho resent | nven- t [ on pr ovid dS £
3,4,5-ifirprou okl @ﬁoth@'ﬁmbpélmeng\}lp@ PESSR FAvenfioR provL Sép@poun 50

forli%Q&?R’ta‘E ﬁ og4e§ ﬁﬁ?ﬁ%@lgﬁxﬁe peiBéntly fsonh@lch gerat hyl |,
ano nme 0 r al ggen oX ano
select@#:m fhe grﬁelmcmesw@ng) P%@’éﬁ%q" B g% ﬁlEﬁS a@vh gél"%e& éfﬁﬁlﬂs
alkyl, %Tans QCF@k)aa]ﬂox)Aﬁﬁﬁﬂégénlﬁlg cﬁ)amabxmnzmmrmﬂldambo@mnmd

uor oro chlor

prese@l%%ﬂ%?@fﬂﬂ%%@@%ﬁ%iﬁ formglag wherepf 1yt HFR and

- RM ind¥5ERden Bﬁz)é&h otﬁexgu‘e s%iem%ﬂ &emyhe Sotptdmkyingof halogen and

e LB S B Frerciafiofn pisxices ommoeadach
formulV@RdréiO R’ zaeh,mm@ende‘é isdatpgeundR’ if halogemnt @11Csavalkylelon
still t@géﬂlpc)tihm?%t&% %rﬁseﬁ{ 1 %_\g)é%g%qde(s_) E(ﬂ'%@ﬂﬁfi? ?ﬂgg:hl?ﬂf yndba
R aﬁdﬁﬁll‘zgrdhy%gxtanha 1salmlbgm30&ﬂe) zlﬂyy&lﬂl@]gm (@trC@ﬁBWh gyano,
S v
e

tion pireviflds mnpounﬂgoﬂ\fammﬂa E@b&exn\ﬁb‘ Spgen and KL is ot

PC1/ EP2003 .
T T b e
mentitise prée@)inkephi@HZovides componeds o fm@alaﬂrﬁ%h@f R " srdBentre

hydrégSQX g% %ﬂhﬂ){r@ A §d§ Flu %fﬂfé?o Qﬁlorof Of.Mihdorb, WRERLELTR3

|nent there_is provided the

e.g. 3duﬂpmmd@ylo¢yambmﬁ§hceme aharehary CreeReRrIfnaethav & (R) -
haloggﬁ) %étﬁ#g Ll 9&1ﬂdoporﬁa§m§g§%bmemmﬁdaﬁnaﬁﬁ&qﬁesenmmtmmn

erel

ounas :
provide(Rmppundsah ngFIEP]ﬂI aren%R‘h% @B@Bn afﬁ@fdgggﬂ or nethyl;

ez X Y- 1S - CH2E 0 R R and R -2 1ﬂdependently+fom

Tn on@ @B ohiREY th RsefEineeitdd phévades tdiepandupl foomda BWhﬂglndﬁg !

o oo g e BTy

poun'a.\l Gf fogeila 1 ﬁlﬁHﬂmRRnI aad RE(4D) N(dh-l)@rl’a?ud R is fluora.
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In oo, eih iepeided delsgranos

I n anot her enbodi nent the present-invention prov.
conpounds of fornmula I wherein Qis =CH; X-Y- #Qgﬁarchm{]?
. WOo20@268¥; R, R '1l and R1'2 independently ﬁcmgmﬁww
ot her are sel ect ed fromthe group consi sting of
hydr ogen, hal ogen, nethyl‘ hal ogennet hyl , cyano,

an en- net hox R21, R2 3_are . .
Inoge %?%&éifﬂm%mrﬁég FEveBpRprIgeesRsipau asof fpr&%ﬁ%ﬁéﬂa is
~C(@{EUCHe AN andnherpfmmahﬁem thegéstiinRhYn BRVIdROIGONEES oFf
forn{t@agf%%nll e{%ﬁl Qis =CH;-X-Y- 1is Q:ﬁloOroR 1

rogen and Rt is fluoro,

hal Y enmet hyI cyan, met hoxy or hal ogen- net hoxy;
@;éﬁf foppidp 1 iR roinsthe compounds have (R)-

configurdiof) N(H) CH3. Exanpl es of conpounds of fornula I
I ncl ude conpounds sel ected from 20

RS 3-fl uor.o- benzyl ox)r henyl ] =5- oxo-pyrrolid
In °‘§ﬁf@2‘3§&'€éﬁﬂ6é¥ gsgntipventn % efeﬁ)wg@ungs of formuIaIw erein Q is

- =C(K*BS)whekeid A% mffd 8, Haﬁ,raafyér%am,)x m?naéLbfg OX R, Ry L e

boxyl t
mdelieﬁ% %‘f%f’r & 8{;1,%5%'33 its %&Wsﬁ}wﬁypﬂmwﬁhwmﬂow%
gen, meth; kddsda cRGibnehbA0r haldGenadiblitxy; R, R and RZare .

e

- (RS)-[I-[4-(2,6-difluoro-benzyl oxy) - phenyl ] -5-o0xo0-pyrr
In anpthexkimbodBnad teprydentineaitidn patviiet congpbuiids oS@rmula I wherein

Qs 468 $o10xdnl 662 s Gl it iy ‘%ﬁ%ﬁgﬁ' Pl BB Ll

rrol iC a
from; @h?gs)-m@-@nasting[oi h('tkpge;n5hsﬂmgeﬁJ mﬁhﬂ Hm:gzymmyu cphenydthoxpy

o B R o080 7 “Lh ) B 3AC Ry Cal a'sl

RS;ﬂJ irosed the préseqRinemdion pravides comimemzly biboyhula f ehyiein-(@is

=CHk LRl G
CH( Rjé)Yf oxog(f ?ﬁ %y% %I %a?d?qguo?nﬂéﬁ?g?rgxﬁorﬁhenyI] py
halogenasth }dbm@%m&%pwhalwgem&ﬂmmdt 2aniddR®’ ars hydrogen; and
R%_(d?é? @i -1-14-(3,4,5-trifluoro-benzyl oxy) phenyl ] - py
rero 1’ne-3- carboxylic aci-d nethyl am de,
(,RS) - 1-[ 4- (5-fl uoro-2-net hyl - benzyl ox phenyl] 5- oxo-
Examalﬁqféomﬂotn@s@f@mubﬂqul@emgoundesw

| (R5)-{-8% fads S o R ok S0 el %n%&éo&l@a&?d Ryl i d

%Wé}i»l [ 4- (2- et hoxy- benzyl oxy) - phenyl ) - 5- oxo- pyrrolid
(RS)- ['ﬂ@-(@-ﬂ‘ﬁ@f%}bfy) aﬁfEﬁ’ylP? Ry Ipyrrohdme—3 —carboxyhc acid methyl-

amide,

- (RS)-1-{4-(3- chloro-benzyloxy)-phenyl]-s -0x0-pyrrolidine-3-carboxylic acid methyl—

amide,

(RS) (1-{4-(3 4~d1ﬂu0r0-benzyl0xy)-pheny1]-5 -0X0~ pyrrohdme—S carboxyhc acid methyl-
amide, .

(RS)-{1-[4-(2, 6~d1ﬂu0r0-benZY10xy)-phenyl]-5-oxo-pyrr011dme—3 ~carboxylic acid methyl~
amide,

(RS)~5 0xo0-1-[4-(2,4 ,6—tr1ﬂuoro-benzyloxy)~phenyl]-pyrrohdme—3~carboxyl1c ac1d
methylannde,

- (R8)-5-0x0-1-[4-(2,4,5 -tnﬂuoro-benzyloxy)-phenyl] -pyrrohdme-.'-}-carbo:qrhc acid

methylamide,
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am de, '
(RS)-5-0x0-1-[4-(3-trifluoromethoxy-benzyl oxy) - pﬁ&?@‘fﬁzow
-pyrrolidine-3-carboxylic acid nethylamde, 15
5-0x0-1-[4-(3-trifluoronethyl -benzyl ox henyl |
wo 2é°f§r’9%“?’dl i di ne-3-carboxylic acid nethyl anpg’gﬁzogsmmm
(RS)-1-[4-(3-cyano- benzyl_?>_<y) phenyl ) - 5- oxo-pyrrolidin
e- 3-car boxyl ic acid methy am de,
RS)-6B%%-1112 53(5% Hh AR p%gﬂﬁ : 0X0-
( )pyrr?l[ d‘l S6luckd R }’gﬂ@ﬁgl)] (M}?\:b CQII%S 1c)1c1§
oiethylapide . (4- fI uor o- benzyl oxy) - 3- net hyI phenyl] 5- oxo0-
(RS)- ps@scqu b,AR=-BAGR0 YR 1)-pYRbIh &8 B®oxylic acid
[Iéq (3 chl or o- %%rﬁ%fof? Pgﬁmst hyl Cph(e)}r?g/llc]ac1 - 0X0-
Ytl.ﬂn?“ fne- 3-carboxylic acid methylanide, 25

" (RS)-6 /3%~ -13{4[(34I5Ltbiﬂﬁ&o4yeﬁ;§dcfﬂy}lﬁli&179%ﬁ}&}ﬂzcﬁﬁ¥)s c%@mﬂchaé 0X0-

p rr? i.di ne- 3-carboxylic acid | am de,
YUES_§ ] uor o- 4- ( 3- quoro benzyloxy) phenyl ) - 5- oxo-

(RS)~ D—)[A-I(S)Jﬂuﬁhomm&-h?lalﬁdmpiﬁyl)?h -oﬂﬁ‘% ydlidiAe B carboxylic acid
R;g)-l 2, 5-di fluoro-4-(3-fluoro-benzyl oxy) - phenyl ) - 5-
YE) OI i di ne-3-carboxylic acid 30 nethylam de,

(RS)-1+R5X3~meﬂmy}bmylbmp9yphehﬂhy4o)ce@m&hhxpy:f-mbmahamd%mm;dbox
.& acid methyl am de,
-1-[4-(3-fl uoro-benzyl oxy) - phenyl ) - 5- oxo- pyrrolidin
(RS)-&[ 8 Z-amreBoxybéreylaxy) coheet h§oavrpaieolidine-3-carboxylic acid methyl-
Q;ﬁ% o1- [ 4- (3-fl uoro- benzyl oxy) - phenyl ) - 5- oxo- pyrrolidin
carboxyl i c acid nethyl am de,
(R8)-pRyo-1- 643ﬁ@ﬂ1w¢mﬁt§0mwquy5pbml]mrrmbdimdﬁfmrb@xxdmabdxy
IndenyBehide Met hyl ami de, 35
enzyl o;%ﬂphen |')-5-ox0-pyrrolidine-3-carboxy

(RS)- t(>-|o§0-édgld3ﬁ@ﬂqua gbenzyloxy)-phenyl]-pyrrolidine-3-carboxylic acid
@B}}ijj{lgeml fl uorodbenzzl Ioxy) OIphenyl ) -5-0x0-pyrrolidin

(v fig L5 oo iostrgientleyReRypoliendboniiacdetisli di
emdgegar boxylic acid nethyl am de 19 March 2007 WO

26827 PCT/ EP2003/010

ms)"f%%r F%O(%ﬁn ALl yﬁ en’wlrf’}ld@eéx@rwlqud. n
enchybarioxyl i ¢ aci d net hyl am de

() B Sl %‘r%@?&bﬁwﬁia% Pt he s-Cibosgicatd
aiyhybndodey- 1- [ 4- (2, 4, 6-tri fl uoro- benzyl oxy) - phenyl ] - pyr

&) SRR St Gy Toret et e b . 5

meth ylaau&onltrl | e,

(r)-0ubeb L G Al LSRR ENRNPX ks BISDbbe 3080 GE ! T ¢

oni
13@!15664 benzyl oxy- phenyl ) -5-o0xo0-pyrrolidin-3-yl]-ac

(RS)- ft[? ﬂh&ro'ti &-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid
methylamide, | _ :

(RS)-1-[2,5-diflnoro-4-(3-fluoro-benzyloxy)-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,

(RS)-1-(4-benzyloxy-phenyl)-5-0xo-pyrrolidine-3-carboxylic acid methylamide,

. {R)-1-[4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methylamide,

(8)-1-[4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid meﬂlylamide,
(R)-1-(4-benzyloxy-phenyl)-5-oxo-pyrrolidine-3-carboxylic acid methylamide,

(8)-1-(4-benzyloxy-phenyl)-5-0xo-pyrrolidine-3-carboxylic acid methylamide,
* (R)-1-[4-(4-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(R)fl—[4-(3-ﬂuoro-beﬁzy1’oxy)-ph_en)rl]-5-oxo7pyrrolidiiié-3-carhoxylic acid methylamide,
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(RS)-(E)-1-{4-[2-(3-fluoro- phenyl) Vi nyI] pheny%M':'ém%)%OO?

o- pyrrolidine-3-carboxylic acid 10 nethyl am de,
(RS)-(E)-1-{4-[2-(4-nethoxy-phenyl)-vinyl]-phenyl}-5-0
X0- erol i di ne-3-carboxylic acid nethylam de,

WOZQO@ 7E) - 1- { 4- [ 2- ( 3- et hoxy- phenyl ) - vi ny?‘fo%ﬁ%%qWF(}i*S‘s 0
X0- pyrrolidine-3-carboxylic acid nethylam de, 15
(RS)-(E)-1-(4-[2-(4-fluoro-phenyl)-vinyl]-phenyl}-5-o0x

(R)- lon%x?%% éd%?lo%@%@kﬂ]’%ok&- %leﬂimeﬂﬁt:ﬂ%)@yﬁb Q&d methylamxde,

(R{ignei s e e o o oo e et
(abRle, 1- { 4- [ 2- (4-chl oro phenyl) - et hyl ] - phenyl} 5- oxo0- py
rroI rbo d .20 yl.am d

(R)-5 ¢y -k P st b B P RSk eidaneeboy
rapddld, di ne- 3- car boxyl ic acid nethylamde, (RS)-1-{4-

) Y Fal SRR s BUSd Weergristpe, 25

(RS){RB)- (ﬂﬂdo&e-ﬂa&az(ylﬁ»xﬁqtﬂaaﬂw{dstemyirbhcﬁﬁbwﬂﬂ aqgia)amﬂe} 5- oxo-p

e

(RS)/X%Q)'LTZ{I é‘eflﬁ[loroxk%r ?ﬁﬁﬁ%"l C)'?Foi¥1 |njr'1n 3-yl]-5-o0xo0-pyr

(RS)(B}-1-¢4- [’26€38ﬂlmam bberyl)rmyl\]cp}cénylh@tdxymarmlﬂ@ne-andrboxyhc acid
( Tahi 4 (2-fluoro-benzyl oxy) - phenyl ] - 5- oxo- pyrrol i di
ne- car oxyI ic acid nmethyl- 30 am de. |n another

(RS)-6lbbif-Retitmethoxyppheshvinylnpbenylloiopr-pyrr disinesd -parbasglicacid

fnqgthﬁmdprepar ation of conpounds of fornula I
rising reacting a conpound of formula Il 19 March
(RS)é@enE {4-{Aes 32 ethpyzdeevl)-Payl pheolisi-osoBBolidinecoorboxylpaid
I}’Aetﬁi.lmﬁg(ll) X Y2R22 O Rt 7N R2 R .z wherein R,
R21, R22, , X-Y- and Q have the
(RS) é%)olré‘l Ek%nﬂq@g@pbwl)mnvﬂlsphewbﬁ@@wmﬂl@@ Sesposilicgrid

methylamide,
(RS)-1-{4-[2-(3-chloro-phenyl}-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
(RS)~1-{4-[2-(4-chloro-phenyl}-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
(RS)-1-{4- [2-(3-ﬂu0r0-pheny'fl)—ethyl]~pheny1}-5-oxo-pyrfolidine-3-carboxylic acid
methylamide,
(RS)-1-{4-[2-(4-fluoro-phenyl)- ethyl]—phenyl} 5-oxo-pyrrolidine-3-carboxylic acid
methylamide, _
(RS)-1-{4-[2-(3-methoxy-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide, _
-(RS)-1-[6-(4-fluoro-benzyloxy)-pyridin-3-yl] -5-ox0-pyrrolidine-3-carboxylic acid
methylamide, and
(RS)~1-[4-(2-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyi-

amide.

In another embodiment the present invention provides a process for the preparatlon of

"'cornpounds of formula T comprlsmg reactmg a compound of formula IT
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(a) wWith an anine of formula H2N-CH3, obtai ning

conpounds of formula |I wherein R3is 5 -C(ON A)Q&%?hzow

or (b) reducing a conpound of formula Il to a compound
of formula Il CH20H / NRa RRe X, RO (Ill). 21
WO2feYein R, R.', RL2, R21, R22, R23, REL/ER203P1038h(

Q have the above neani ngspand reacting this conpound
with a cyanide salt, obtaining conpounds of formula I
where- 1o in R3 is CH2CN. Theeogpnpounds of gener al

formula |I* can be manugactured by reacting a conmpound

of formula Il* R \. 220 (I'l'l) O(R) n
R21 wherein Ry, R21, R2F, 3, R24 and n have thdlD
above maaniﬁ Xni armm¥am ne of formula H2N- R5,
wherein R5 ha e abor’e nmeaning, to obtain a com

pound of forfila lax RCONHR za / No (la*) OR (R
)n f Rzt ,or, alternatively, reducing a conpound of
wherB R B R 5 R 8 e Ko i .85 ARG 8 PRTRaNeeoE: Tt a
hydrdgkd 6r £9-OYRs 2007 WD 2004/ 026827 PCT/ EP2003/ 010384
- - *
(a) witl:ll ac\)n anEl{Me %rmula ﬁ%lg— 3(,) olgtlailning) comgg'gnr}ls g)f grmula I wherein R® is
—C(O)N(H)CHs; or

(b) reducing a compound of formula II to a compound of formula III
2
R Q\
N a*
7 (111

wherein RY, R, R R%, R%, R®, R%, -X-Y- and Q have the above meanings
and reacting this compound with a cyanide salt, obtaining compounds of formula I where-
in R’ is CH,CN.

The compounds of general formula I* can be manufactured by reacting a compound of

formula IT*

COOH

st
R Ni 3
(1)
WY
n R21

wherein R}, R, R®?, R?, R* and n have the above meanings
with an amine of formula HoN-R’, wherein R® has the above meaning, to obtain a com-

pound of formula Ia*

g GONHR’

R21

R Ni 5
ST e e e . e R - b
(R‘)‘©/\O . oz O (Ia*)

or, alternatively, reducing a compound of formula I* to the corresponding alcchol of
formula ITT* ' '
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R 21 and reacting this conmpound with a cyanide salt to
obtain a conpound of formula | b* RO CH2CN R~ / 1%)'\ha\r°h2007
22 0 (Ib*) ~o R(R)n/ Rzt or, alternatively, 5
reacti ng a conmpound of formula IV¥ R~ X R/ N(R)-~O

WO | zz (1Vv*) wherein X is hal ogeRCTAPAP3/040384
cyanide salt, to obtain_gconpound of fornula Ic*
RZCN Rz NO (1C U OR21 In accordance with the
present invention, schepe sbews the main routes to
conmpounds 10 of the* a2’ wherein R3is
-CLONHCH3, i.e. co

3 of formula |**. Th?IH*
reaction of th sediates |V and |Va with itaconic
acid Vis pF@f tiallg done neat at tenperatures

bet ween 80C and 200C. Conpounds of fornula Ila and |IVa

r : t | el VI a

R T R e S e R G o S P

then be al kyl ated by WIIianson-ether synthesis using

optionally 15 substijut®d pek¥PY c halides, tosylates,

mesyl ates or triflafes/B used can be, e.g.,

al cohol ates or. car »ld ke e.g. sodium pot(#8si um

or cesium ca e.°Exgmii es for solvents arel ower

al cohol s, aceto rile ®r | ower ketones. The ‘

tenperature maybe, e.g. in the range of from20C to
or, altgregtivel% t enperat ure. Anot her approach is the M tsunobu-

la. The reaction nmaybe 20 done as usual
‘in inert solvents |ike, P I di et hyl ether or

t et rahydr of urane, usjng di ¥l - azo-di carboxyl ates in
the presence of pho¥phined~N(e.g. tributyl- or

tri phenyl - phosphi ng). Marech 2007 WO 2004/ 026BZY
-~ PCT/ EP2003/ ¢4 -19- 1Jh& hydrol ysis of conpounds of
- formul a Via canfe perfnorrred by net hods known per se
| i ke hydrolysis under acidic conditions, e.g. with
whereindis badegeor with agiadide eatt, trepbiain comaiauind o formula Ic*

r® CN
R NC 5
0 (Ic)
(Hi)‘©/\o g R®
" R

In accordance with the present invention, scheme 1 shows the main routes to compounds
of the formula I wherein R® is ~C(QO)N(H)CHs,, i.e. compounds of formula I**. The
reaction of the intermediates IV and IVa with itaconic acid V is preferentially done neat at
temperatures between 80°C and 200°C. Compounds of formula Ifa and IVa are then |
transformed to esters of formula IIb and VIa by methods known per se. Compounds of

QU j Iy substituted benzylic al cohols
reactifg D Bﬂgﬁff@/ﬁhﬂﬂ%

formula VIa can then be alkylated by Williamson-ether synthesis using optionally
substituted benzylic halides, tosylates, mesylates or trifiates. Bases used can be, e.g.,

alcoholates or carbonates, like e.g. sodium, potassium or cesium carbonate. Examples for

_solvents are lower alcohols, acetonitrile or lower ketones. The temperature may be, g in... ... .

the range of from 20°C to reflux temperature. Another approach is the Mitsunobu-
coupling of optionally substituted benzylic alcohols with phenol Via. The reaction may be
done as usual in inert solvents like, e.g., diethyl ether or tetrahydrofurane, using dialkyl-
azo-dicarboxylates in the presence of phosphines (e.g, trib utyL or triphenyl-phosphine).




e.g. lithium sodium or potassium hydroxide in
m'gtures of al cohol's and water as the solvent. '8 Mg5ch2007
compounds of fornula I** or Ilb where -X-Y- has the
neani 7g of -CHs-O , the op- tionally substituted
WO 2028527 ¢ esi due can function as a transi eRETEPWOING? ch
can be cleaved by hydr gﬁnol ysis. The resulting
phenols Vla and VIb can then be re-alkylated by a dif-
The hiy@foB Ts op&;‘i‘x@dun&{ SYBnWMEE b }?efrfafr‘ﬁm ﬂ-l&ﬂﬁcﬂ: known per se

known to those “skil

like by gpplysi ‘g‘%éé%ldlﬁmlﬂ%‘ll%ﬂsﬁfsé’ftb hisirashlosisgich Pk komditidne

" eg hﬂmilhﬁ,rso@mb}s bt potesfun BfdeoxsdeaR hftxtihd 8f aldols lﬁﬁd water as the
forenenti oned reaction conditions for th

drogenol ysis and al kyl ati on reacti on. Scherre 1 Rea
NHz RUO-1 Rzat \\ X'\ R2 N2 R R21 o Rvz IV HO
5 In coRpaurids bf foxtaula I'C@HIIB whAe: -RHP- Ms thé g oR2GHE0ahk )z&i)-

tlonalﬁN gizt%lt%l i)e | kr Sl Icg%nl gct}_% a}§2a {t(ﬁagmerﬁ;fouplwhéché@gq ‘ﬂ";?i‘md
by hy@mmsiaz'ﬂmelaz@kmg pRinols Wa kndVIb@an bheR b¥ re-alkylated by a dif-
ferent benzyl group under the aforementioned conditions. As known to those skilled in the

solve,

art, this process is only possible on condition that the other substituents are stable under

- 10 theaforementioned reaction conditions for the hydrogenolysis and alkylation reaction.

Scheme 1
Rza
NH
" oy S

Ay 22 NH

RLED, ol " 1

R'? v HO R
& Va
COOH '

COOH
Gh, v v

B2 /\—“j COOaIkyI'
N
Q/
R alkylation
X\Y % l B2 o e
R a4
12 R .~ hydrolysis

- l
o cooalky[

CONHRA®

Nt S
R™ Q” | ﬁ
; oy SN © A B
R _ R
H‘.ﬂ

A

i -
CONHR® COOalkyt
_ o ‘ R
N o N
: 0O . 2 22 .
ANy 2 : HO R
HO 21 : B 2 Via
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Rl~>1 x\y\'l e ORR R RxI x 12 RIIb V1 RS 2007
0OOalkyl Rza 23 NN ~ 1| HORR2Z OHO\ R22 O a
AV VIb 19 March 2007 WD 2004/026827 PCT/ EP2003/ 010384
- Am des of forrmula I** or VIb can be obt ai ned ‘}/
WOZ@F‘I‘P‘W&"ym s of esters of formula I1b or \FQUERZPR391038
am nes of fornmula R5-NH2jat a tenperature in the range
of fromroomtenperature (RT) and 120C, e.g. in
Amides efifoatula itfes Vils tande sblalred b aﬂnﬁfbi}tsls ldfléiwirs dfffala I1b or VIa

with B -85 aFt ey S B e Glm SR B Rl

(RT) and APESChe.£. o sraldd tubtmsmgmmi@uﬂd&emmﬂmﬂmé eonbitiong) Hkawg.

dimet}ﬁ)tx?{ {ﬁL dd18)£agn8 %‘ij He?nﬁgtg-g}ﬂ?%ﬂﬁ?ly Oag:ldfél(é{; fo¥ at ?IF ma#( ge tr?xhsg
formegpinspeqrappduads offforamdat't oqmg%anddeirprvmdumeé[‘hejc@ndie agiretedn

via, e. %I gﬂ%ﬁfoﬁdk bﬁkﬁc o %&2%1%5%%@3aﬂﬁmgtgﬁ Erelparatmn of enantiopure

derivaiges, oga@qrxg@g)n reagepts like carbodiimides, e.g. dicyclohexyl-carbodiimide, or

~ benzothatd @Eﬁv‘&h\}ésa@@b’ ?oewo}na%ll\i’-w)-’l‘f}hﬁ\f ap rt@c deli\&df{)rﬁ&'n%r 1EX

flu osph be applie 1o Anot
ﬂuoro%ﬁﬂli‘?de X’Q&H ’ﬁﬁounds of formula | invol ves

cross-coupling reactl ons of aryl stannanes [Lam et
Anothal methdetorpabyady @mpogids ofbem&Qle(oﬁ@Q&bisrcoaﬁM béar:@mto@s

awlsfa[ra%nreaﬁ@a}%ﬁf Py sg 3 5090 BRI s R Ghetis it

: Synleti[ﬁmlﬂ()(}ﬂ?ﬂ(ﬂaaﬂbt ah| TetraHedrd%ﬂBﬂtt 3%PEsn( 1998 .or 1r3§rBha'Eaés-"[Buch—-

wld 99 Ghdec e, $3° B0 1 £a00n0 R YTl L doncs - Lscheme

{schem¢'2y. R~ -~ \ XY ~zz \ cat RR R21 Rzt
Scheme 2
A® o
4 st
R23 HN/?fH X Rd
vm Q% |

: ]
. X\Y N g2
cat. R ) B!
R IX

wherein LG is a leaving group, e.g. halogen; e.g..Cl, Bror 1, or SnR3 or B(OH),, and R” is
~CONHR® or ~CH,CN or alkoxycarbonyl.

In accordance with the present invention, a possibility to prepare the intermediates-of
general formula IV, Wherein —X-Y- is—CH3-O-, i.e. 2 compound of formula IVb, is shown
in scheme 3: The intermediates of formula XII are accessible through nucleophilic -
substitution of aromatic nitro compounds of formula XI containing p-substituted leaving
groups with benzylic alcohols of formula X. Leaving groups in para-position can be, e.g.,.
halogens (F, Cl, Br, 1), tosylates, mesylates or triflates. These substitution reactions can be

conducted neat or in inert solvents like; e.g., toluene or xylene. The reaction temperature

“may be in the range of ff6m 50°C to 150°C. Alternatively, comipounds of formula XII can -

be prepared by Williamson-ether synthesis, starting from p-nitrophenols of formula XIV
and benzylic halides, tosylates, mesylates or triflates of formula XII. Bases used can be,
e.g., alcoholates or carbonates (sodium, potassium or cesium carbonate). Examples for

solvents are lower alcohols, acetonitrile or lower ketones. The temperature may be in the -




RL VIl Rts Ix wherein LGis a |eaving group, e.
hal ogen, e.g. d, Br or 3, or SnR3 or B(OH) 2, glal\?%chzow
is -CONHR5 or - CH2CN or al koxycar bonyl . In accordance
with the present invention, a possibility to prepare

WO 20H@268Ht er medi at es of 20 general fornul a PEA/ERZAGA3R
-X-Y- is -CH2-O, i.e. gxconpound of formula IVb, is
shown in schenme 3: The internediates of formula Xl

range cafmnawewteuhﬁtempmu@b A&Bﬁeﬁﬂiﬂibdch@s th MStdobilcb@ftingfof

benzylf QLenea ﬁtﬂi:té%t‘?qp@g\n{ﬁfﬁqcﬁ? v@ﬁf‘ﬁ&ﬂ“ oo Pkl s

inert selfentadikefdraxatnplt diathiietheg boupahyjdioaRa 1eRg dillghzean be,

ooy S BEASER oSt P 2t i SEAL S

conducted neat or in inert solvents I | ke, e.qg.
5 Thekey sitereediatys ofdpirewle XU Rreredwecad td e amngmpemgbunds of fraybl i n
Vb usfng‘:c‘::1t€11§ﬂ8l?yd‘i’r%ge%ia[ti%H1 I?{Q %%] '?s @9&%%}{ S£00A0NY &'?LI% catalyst in

npoun or nu e pre are
lower ajgohplsphhybrretatans tetehrirpfisins, Axselmmatngsfthmducnon of the

nitro- ﬁodﬁ Eyr RensHel 1§)notfm,f09 Lige! inaac?%!cl\ﬁecﬁﬁ‘ Gk Qﬂlﬁéd m}ﬁr&ﬁiohg &dd

s or tri tes of

or acetlsaglésl%@ﬁaaww b@éﬂp?uéd y megg) %hleke@tgegnxsm ebletistsnat es
(sodi um potassium or cesium carbonate). Exanples for
10 Schem&9® solvents are | ower al cohols, acetonitrile or |ower
ket ones. The tenperature may be in the 19 March 2007

,,V\D 2004/ 026827 PCT/ EP2003/ 010384 -13- ran g of from

ctiorr ef | ux tenperature. Another approa the
n‘ sunobu- coupl i ng of benzylic al cohols
“ni trophenol s of formula XI'V. The Leg ct| done as

msuar i ng®i gert sol vents |ike for xamphe dletHWI

et her o iq hydr of urane, using W~ azo-

di car bo yHates in the presence of sphines |ike e.qg.
tributefly o#szkghenyIEPhosp Q. & The key

i nt er redRates of formifa &I are reducéH to the am no

conpounds of formul agq ttSI ng catal ytic
hydr ogenat i or{’I [ using plati numon charcoal as
t he cat al ystr! | oler T,al'tohol's, ethyl acetate or

t et rahydr of uga An aft ernative i spthe reduction of
the nitro- group by netals like iron, tin, or zinc in

- whereiREGH Lledib dg?o ’geé E%alégédibqiﬂ e, qh@ oh epl'éévcﬁl

acl tals Can al sqQ be replace y

.hal“’ge%g%{fsﬂ? Pk@Hdfy Mitsupeiu-souplinglor i de. Lo Schene 3 CHZ(]—|
RCH2 R~~RI ,z ,2RX+OM0R30+ RX 11 11,

In accoidnce With tHePrdskat inventihn, & fossibllitf 4 répaze thEterRedidtefat Xl V
15 formula IVd (wherein —X-Y- is ~CH=CH-)} and IVc (wherein —X-Y- is —CH,-CH,-) is
shownin scheme 4: The intermediates of formula XVII are accessible by olefination reac-
tion of optionally substituted aromatic aldehydes of formula XV with dialkyl (4-nitro-
benzyl)-phosphonates of formula XVI in the presence of a base, like e.g. sodium hydride,
 yielding the corresponding nitro-olefins of formula XVII.

20 Scheme4d
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X R., Or- OR - 0e z, RL.zRXI "Ivavhq n
LGis a leaving group, e.g. halogen, etc. g% 2007
is a leaving group, e.g. hal ogen, OTf etc. or

W02 flor M t sunobu- coupling). In accordance Wi th the
H¥®At i nvention, a possibility to prep%@“émfzﬂ‘@mms“
internmedi ates . of 15 fornula Ivd (wherein -X-Y-- i
-CH=CH) and IVc (whereilh=-X-Y- is -CH2-CH2-) is
shown in schepme_4: The internedi atg§ f formula XVII

a are accessi bte %,y ol efi nation reac} tJon of optionally

§id t ut e Yreti ¢ al dela,ydes ofg mda XV with
Ik_,yl (4- Qs benz)yl) . Of fornula XVi
h ?m) g Ce of a ba

« sodi um hydri de,

o eI ding or F¥spondi ggfi tro-olefins of fornula
XVIl. 20 Schene 4 - ---- ~-\----XL 19 March 2007
WD 2004/ 026827 PCT/ EP20 /01o§é§ -14 23 tt R O+ CH+
NN O ~0n Q Rt | Rzz R VWA Rzz R XV

(al kyl 0), P(O) 2

SIS \IRé.ZvaRXVQJ Res Rzs NHz NHz
. R X t p2z R pzt Al p21 1Ve
R12 I'vd JAHThe key intefedi at }%orrrul a XVl can
rlte redu eq selectlvelyto ] zef i ns of
‘+———

R21
vd

The key intermediates of formula XVII can be reduced selectively to the amino-olefins of -
formula IVd using catalytic hydrogenation like e.g. using platinum on charcoal as the cata-
lyst in lower alcohols, ethyl acetate or tetrahydrofurane as the solvent, or, by metals or
metal salts, like e.g. tin-(II)-chloride. The amino derivatives of formula IVc can be ob-
tained directly from the nitro derivatives of formula XVII or from the amino-olefins of
formula IVd by hydrogenation using palladium on charcoal as the catalyst in lower alco-
hols, ethyl acetate or tetrahydrofurane as the solvent.

Alternatively, compounds of formula II can be reduced to the intermediate compound of
formula II1. This may be done by first converting the acids of formula II into their esters
(alcohol / acid catalysis) followed by reduction with reagents like sodium borohydride in
solvents like tetrahydrofurane at a temperature in the range of from 20°C to 65°C. Activa-

tion of the alcohol of formula III via mesylate or triflate and reaction with sodium or -

_‘ potassium cyanide at a temperature in the range of from 40°C to 80°C leads to the desired "

compounds of formula I wherein R® is CH,CN, i.e. nitriles of formula Ib.

Scheme 5
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formula 1'vVd using catalytic hydrogenation |ike e,

‘using platinumon charcoal as the cata- lyst in 1I93Wé?h2007

al cohol s, ethyl acetate or tetrahydrofurane as the

sol vent, or, by nmetals or 5 netal salts, like e.g.

WOZ‘%“F’H“?T’I )-chloride. The amino derivativesPSFERE¥AIN3E

I Vc can be ob- tained directly fromthe nitro

derivatives of fornula X¥?T or from the anino-ol efins

of formula IVd by, hydrogenation using §al|adiun1on

charcoal ags t ca?alyst in | owey alcp®fibls, ethyl
acetate o t{l‘jahydrofurane as fthe Solvent.

y,} conpounds of dej A can be reduced

Fmaalai_epco W g roula 111, This
be do by first sof t|n h acids of fornmula
‘F into theiy esters =i ohoI /H acj,d catal ysis)

foll owed by reduction with agents |ike sodi um
borohydride in solvents I e tetrahydrofurane at a
tenperature in the range of from20C to 65C. Activa-

tion of the al cohol ofHf®rmula |11 via nesylate or
triflate andr ACt | o wi th sodi umor potassium

cyani de at a ure in the range of from40C to
80C | &4 t)p th d%s red 15 conpounds of fornula |
wher g . nitriles of fornmula |b.
Sche 9 Mar'%h 200'? V\D 2004/ 026527

PCT/ 2003/ 010384 -15- COCH CH2OH R23 R23 R R,.

Com ude qf ﬁf%@[ﬁh&;&n %l&q A(ns? q?ﬁ;:ﬁ%@xfe?o \Fﬁ Slepea'&uoannﬂo antx-

podesxan bﬂiffebted vqcond@mgomsth@l@ kapwyyperapEitherat n@ﬁaalwstaé%ﬁf ﬂéﬂ %’5-

thesweé “;sgar% &?g%ouﬂ&g & F6 xR T1IRR% &rhdBoh RHR a@Bﬁtic’a]ly ac-

ected accordin rrethodsg veng Shl
tive a@ilIICﬁ'éfr a6t oraﬁa@ale; {)serdge -ahenrﬂ? yiopHoe QiHa el gaph 7l-

- ethyla?ﬁlﬁé' &ddrkepa%ﬁcﬁ o@m&%nﬁﬁc £k wﬁ@ctﬂdaamyysﬁms;twn, or by

or mat i anotlcall tive . a
denv;t@%tmét)@gﬁzm céllra](ap§(111agrsu stance Uﬁﬁ%%r @{(ng 22'!-)2 or g—?&%tb%anobr
(+)- dr()= ﬂpmpllaﬂﬁuél oré i ydr &) rétlas) And e@Aardioh ofthe Hiasteomeric
prod%lﬁ‘,s v C ro?n(:)artr(?ggé phy anéjtors cr)kf?{allfls%t?gr} and'§ sequéﬁ%t gelwlaéeso%ghe%%hd o
the chiral auxiliary substance; or, on the very last stage, by separation of the enantiomers

of formula I by chromatography on a chiral phase. Furthermore, compounds of formula I

- can also be obtained from enantiopure intermediates obtained by biotransformation, e.g.

by hydrolysis of esters of formula VIa by enzymes, such as e.g. cholesterase from Candida.
cylindracea. In order to determine the absolute configuration of the pyrrolidinone deriva-
tive obtained, the pure diastereomeric salts or derivatives can be analysed by conventional

spectroscopic methods, e.g. with X-ray spectroscopy on single crystals.

The Active Compounds are, as already mentioned above, monoamine oxidase B inhibitors:

‘and can be used for the treatment or prevention of diseases in which MAO-B inhibitors

might be beneficial. These include acute and chronic neurological disorders, cognitive

disorders and memory deficits. Treatable neurological disorders are for instance traumatic

--or chronic degenerative processes of the nervous system, such as Alzheimer’s disease, other

types of dementia, minimal cognitive impairment or Parkinson’s disease. Other indica-
tions include psychiatr'ic diseases such as depression, anxiety, panic attack, social phobia,
schizophrenia, eating and metabolic disorders such as obesity, as well as the prevention
and treafment of withdrawal syndromes induced by abuse of alcohol, nicotine and other
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rivati ion with hi r al xiliar n
de atisatio th ac al au ary substa Cedﬁ@%hzmﬁ

as, for exanple, (+)- or (-)-2-butanol, (+)- or
(-)-1-phenyl ethanol, or (+)- or (-)- ment hol ~ and
segaratlon of the diastereomeric product s b%@
HOWEH ogr aphy and/ or crystal | isation anBCHERSEHIEHS
cl eavage of the bond to_&g the chiral auxiliary
subst ance;. or, on the ve | ast stage, by separation

adéhct?ve dfwugr% (ﬁt‘ﬂgrq{‘eaggﬁ 'J:%drl%ah eng 1915}%14 ;?ér;h‘thM ng&rog{ffﬁ% Eﬁ%é’aﬁ%)éa:? n

rnore,

WO

cer chcmnthaﬂapb(vﬁ@ 96/@&&72)e@%r&ﬁtﬁem&yrdme(wmoéﬁﬁéa?)a@rébe

treatoRRl 8¢ xﬂrﬁglglt:’%’ AR (g/@(?/?gl@g B@%' 2 otier Qeuroﬂﬂﬁarﬁﬁﬁg{og’} YiSeages Of

esters of formul nzynmes, such as e.g.

chol est er ase fron1cand|da In ord?r to

yl i ndrace
- The Aglitedramnoandsige speill Mﬁéeﬁtlé‘?ﬁtﬁﬁiﬁ?"’a‘??‘ﬁ ﬁnngetf?Pém o

Alzheﬁﬂér'fs Qlsbagd HARGHHYEMYRIlS tive obtained, the pure
di astereoneric salts or derivatives can be analysed by
onve t|o al, trosco W y
The bl BRGSO P oeRo TS A phae Rl lndBt A
are, as already nentioned above nonoam ne OX|dase B
The cDiis bidoding humamheh (-Arand AQ €w drotransteeﬂr trezsfasted intg EBNA.

R

(1998Dle After tagsfgallon,dqe&omeh@rnogﬁogﬁ i mf@nQQf achodysroadrogiogepizer

in 20 pﬁif%ﬁ/a@ﬁﬁdﬁa gjﬁ 8.0, rcsaaamg% ﬂﬁMB&'HQé&ﬁi 5 ﬁ%Msg{ FhRiRARS

I nstance traunatic chronic generati ve

 sulforp Bewisis eell gembianep wespohingd by emtrlfslgﬁéwnaé‘lﬁe@oﬂﬁgaﬁéwa@f

' t QfrerdisyTe @tdoat idThdd SBIM CQTA| ke
e e

I Q
branes W@relfa@tw&wﬁqunﬂed igita &ﬁldaaél%%%t@@g %,0 i
use. anxi ety, panic attack, soci aI phobi a, schi zophreni a,
eating and netabolic di sorders such as obeS|ty as

MAO\s{\g :ﬂ{fﬁ @thg g?ﬁgﬁggaac{tltyﬁgg%sgaés%g i Pg lg]%ﬁtteﬁ 4] %,Pegtrgﬁ‘é\’a

photdlﬁé’tﬁf as aﬂ@lt&ﬂffrcﬁﬁ)ﬂﬁ mmmwsﬁmmlpmymmm

SRS Y8y 0519% 0 AP eAL BBl R LR3I BB

in 0. 1@Mmtsﬁmm plmsp]@lﬂbtﬁﬁt 331 B2, )r 30meinat H"@ efrtainmyalifferent con-
centrg‘thP'lg LEE . 9 axjtg.égen&( tl%r%ﬁ%yﬁﬁaﬁg ?éa@?ﬁﬂltw:%fstaméé byke

erosi s er neur ol nfl ammat ory

addititingd §ed440 sﬁhaeatAt}mmme Grgehetivigs] Hiral hospaedish PG}‘O}G@?@F ul
(Roal%a%m&h‘é&&@iﬁh% PPVI Rl gxgehlglr LY. %@%ﬁné{aﬂl@{)ﬁh 1 a

har maco
Molegtri Rrplyey). Bhe samples @ynﬂiscfww@pg ngbatedlor 2 pipedt ARG Gpa final

Ps7RG: A
e BT My g o
Spectuallargplatnreadsyr Qlelseier Lrvisey)i nskeronpddanp-seegilic) ahserbance was

deterfdthdd3h ﬁ{é??e@ex{c@!f 10484 BlRRkREYfod PrAD-A3r 1€ ﬂﬁ%ﬁépren@&f foer

transfection, cells re hgnogeni se
MAGRB} Ksrahves e daermingd from eonrﬁw‘fr—'?g‘% %efe UgiRERing lﬂgﬂ?ﬁ"r
conc&nt&uoﬁﬁﬂﬁﬁ?lféht@,gaﬁtﬁng Fléteﬁ@ Ef%@d}ﬂra%e&r boispib equation tiagee -
uor i

f onyl menbranes were obtai ned by
COMPUEHIIPFHPat i on at 45,000 x g and, after two rinsing

steps with 20 MM Tris HO buffer, pH 8.0, containing

. The ébnipouMistEiA.p r«mmmwtenﬁmeﬂe weexidic MédnBuslhibijors.lhe IGp efltks of

30

h L+i
prefeaggtfkcﬁ@% a3 W&% if theaals's%% Iﬁ%sag%d?go@tar%\égﬁéafégé f

1 pM or 186 typdally (1 aMe‘g less iandy 1cha11y;§)éﬁwvbor less.

The Active Compounds can be used as medicaments, e.g, in the form of pharmaceutical

preparations. The pharmaceutical preparations can be admiinistered orally, e.g. in the form
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* derivatines thergot, tglg, SEﬂ%TI‘F_@ %rrigﬁ%ts

* dosagedors) togethdr wsthlone onpgre

phot onetric assay adapted fromthe nethod descri
Zhou and Panchuk- Vol oshina [Analytical Bi ochem@sga)’}gyzow
253:169-174 (1997)]. Briefly, nenbrane aliquots were
i ncubated in 0.1 M potassium phosphate buffer, pH

WO 2604/8268%70r 30 min at 37C contai ni ng di f f er BEF/ERI§H3/010384
centrations of the corrpo#zds. After this period, the
enzymatic reaction was started by the 20 addition of

£ i t Ty :
o D RS B0 R b
suspegsidris Hiowedver, the pdminisimption sanpitrerbe xiecked aectallpiys- & o the fprm of

' suppo%%ér?e%?r%ﬁreﬂéﬁﬁg%%: in 6o %P*n?e%bio JoﬁltifOH%.t her i ncubat ed

n a Ina fina ume of 200 pl and
absor bance was then determ ned at a_wavel ength of 570
The Ariafeqmpuads capbepioswesd yitherhermassericaly B RUEHHC OT
organk@¥irfeSthr thBRRMGERMM phiiRAcsBes Efép@nhti@rhSKchﬁﬂ eErn\WeBchXy

determned 1n the presence qf pM.cl orgyl i ne f.or
20 the T BRrbe ek PSS e o
such Qi@ @ BBRts] doatal tablutSDidap @8 atd liave gelatint aipoeles. Ositably cairiees

[

ool BB S SRRl il RS -l s

polyol@np tHedike; deg diagon Tmacoaphiio dsivosubbthecemoeseiets are, how-

i nvention,are specifi.c MAO B i nhidi.t .
ever, e B B 27 6 sof Sl opb S B it 1B Moy
tion of soltitivens asdyyupd esclor Bethpidweter, aokpols, nudrbse, invergwges glacqsi

Ny i gal Ly i ) 0
o )5 BLAE g B 38 A b P

" be usevefdi smrmRtigection splutions hwattosalnblf salihefetivecampaunds, but as

ni-ster ora 9., orm 19 March 2007
hardepgl oibOuaen g2 erpdurdrzdagipelyelsand thylikef tabl et s,
"coated tablets, dragees, hard and soft gel atine
In ad GBS, Yh&sharRRkkickGReparfPab SinQBAtaR presSadRRSbIABSizers, stabi-
~ However, the admnistrati oq can al so be -ef{gect ed h
lizersyveetting aggnts, gmylsitiers, SHceteRH /9 a’ranf@;‘_safagﬁstsaﬁ gvargpg the
osmoBapRE S, Bhffeys, mBskéhg detnth Bieantiokidarf. They oot dlwrtosindthans.
The Acti.ve. Coppounds can be processed with
therapguic é’éﬂ%ﬂ%ﬁ&ﬁ%}“%ert, i norgani c or 5 organic |
carriers for the production of pharnmaceuti cal
As marteped atliepmsedichmedto santaiving an dttiveclompoundiand atheiapaically

a nﬂeggﬁrenrpo% 51@&&3912.33&'{1&? [:a;%!:]@xé @%%%dsftfﬂ'ges e SBALA NSt GRo0 e

- inert %}%}e?rl%g fafﬁ gfé‘.%l’ar? ?bdgctt g%&gfege%it guggl{tioint i%%r%?eg?@g *%:E)?o—l i ke

sut
ductibmbf setlsmedicateats whidhl comprised briggieg oz nivae dctije|Gompeand
i . ; L Ofenical
o, A S P 38 B Mg L0 i
theyapayticayy ingglcarrigréd t he | i ke;
depending on the nature of the active substance no
The dR1gk LAl ParAfifhin QR 11kt BN tvill, HBddaksk Yoe TR J tBelindividdae
case of soft gelatine capsul es. Suitabl 3 carriers fo
requireseeniyip garh Paicyar e Fogenerab s eg?f&‘f%@%ﬁs orgrgl orpgpenteral.
admiRsEERINSs baiRded 0.01120 Yk P daySwith H8Rage JTUQLT0 Bf@Pday being

preift (Rl o G s St bhe iy Pl ar v Ty AL e bAE

Weiglﬂﬁ% HERhctREingd§ HeMdtween ) FAUIPhg S ddy, pRéferablly between 7 and
wa

S er-sol uble . salts of Active Conpounds, but as a

700 pgper day-e not necessary. Suitable carriers for
suppositories are, for exanple, natural or 15 hardened

. The folldwing waxglks arfk atavided dori ilistgtidrdofahe invaption. They shsiuld noibe

the.llke.. | n addition; phar. WG el QRALAL thORS
conseied atipipn B 0L b 80 Nl AR R BR ERRE
of. The abbreviation ,RT“ means yroom temperature®, o
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lizers, wetting agents, enulsifiers, sweeteners,

colorants, fl a\%orgnt s, salts for varying the r%\@alr%b 2007

pressure, buffers, masking agents or anti oxi dants

They may al so contain other therapeutically val uable
Woz@ﬁfﬁ%ﬁlénces 20 As nentioned earlier, nedPg 13410334

contai ning an Active Corrrfgund and a therapeutically
. inert excipient are al so™an obj ect of t he present

enthen, A 13- Qb
el {1 8 LB o R R S b Ay Grerpfiticd B dc

Act i veciBongtipdargide and, i f desired, one or nore other

t herapeutically val uabl e substances into a gal eni cal

L3 er apeut| cally
??egg}?él eﬁhg%?ggc?w@'ﬁ%gage %ﬁ%@a&&‘ i.n wide
18.8 g|(94n+ ol ebepeylpxyapiingayg mixed Witk 1f2p213gé8¥ 4 pmaljgdtaconic acid.

The nhf;cgfee\rig fliléaaeh fo {008 'é’{:ftﬁﬁﬁf‘eﬁxglo&gnﬁﬁémno El@ﬁéllsﬁldlﬁds ”flﬁ&&ultlh
i v S

solid 1§ R oG e T S 20 2030 B o ApRAIe Ny He &
311 (Mt)sage of 0.1-10 ny/ kg/ day bel ng preferred for aII of
b) (Rckaf4 BT BERRGS RSP I 6 <RGoRUE SPARREM, S o6
7.46 gb{gti igggﬂl) (®S)1- lM&Zml?ﬁﬁh(%frﬂB?B oxprBielidinkp- ~daelfongliEracid m_adidd

r ,da 0 ng exa i, e
sotved i ey B e S fHigrorptaenR sud i Pl ety .5 Bl oS

sulfurtoiiliiseided ansdsthé remttdnnglxtulncehéd: opder offluk beer inight The evlyenbist

. evapog%%cfaé'%lltg re51 e&%ﬁur%& d Wil eﬁ% erfttg1 @Eﬂ 7, 2% (g_ih’@ ofNa/acﬁlgF]less

solid @861An tmemlvﬁﬂ:@aeﬁmtﬁafmaﬁma) 010384 -18- Exanpl e 1:
c) (Rfﬂ 35%4-1‘1%41‘%8"%; E{l‘lﬁj 8 rO?CD gﬁ%ﬂ{lﬁ{ y—)carggﬁﬁ% Ldia RicliPesRY ! 1 O I'i di

7.26 g((RS;‘ mmqUERS z(ﬁdbowlopmvhw )=550x%xprrpnfidingt3-earbraylic asik box
meth))'i étgr d?&l!ssgﬁ@dﬁm‘oﬂggnﬁee?raﬂym&% AeBSRZNbRYYARIth dg Maeﬁﬁﬁ

nmol ) J1taconi c aci

10% cm @bmp@ hyéroa@atl@us perforgpdat BF and normahpresspgecAiips B ﬁﬂeam

the catsEls iftbred Off hﬂi the ?o?venﬂﬁpér@ﬁ& kd ¥ild 6.08 gbf grubl®product (used
triturated with uy] acetateto yield 28.26 g (96 %
in thedlrmaﬁt@r‘@ghogtrfﬂstb‘rruwr fonty e = 311 (M¥). b)

d) (Ré)EiSpr-@ﬂlﬂoI%%mc@emeﬁ %Lamﬁyy@ﬁéﬁdzﬁyﬁt&wcﬁ{-ym&cﬁm@hyﬂ)ox

lic acid neth er 7.46 (24 mol )
e'Ster(RS) 1-(4- benzyl oxy- phenyl) - 5 oxo- pyrrol i di ne- 3-car box

- 6.04 gY(REF-1 48 hgldrosy gh@yl)Jsomqiyvxeﬂdmmaamoxﬂwaad@ﬁem estdr, 7.10 g

di th
(514 LR PR o 5 547 Ao e ORIt B o
250 nifiettiyli ethii detdne) THe feattitfnl mixtuowie heatédph ©0°Clioe5 hadryeneled and

poure@l‘ %a?%e%trg&d ; h 1336%}3‘35/% gtn(rgefggrr ; ed nétfsvgmgﬁ & &%écted '

to chfonsatalraphy (dileca gdxt—hsmapl akhyl hatate F-Lix Tlme gwgaﬂr 10rg ( ééﬁ’q) @ﬁi)

comr%%i bdl-lvfszﬂ—ﬁ/a?%x%/(M gﬂy” 5- oxo--pyrrolidi ne-3-car boxyl

e) (RS)cl-é@taiFhmtthehzmgphml | B-@6- mrn(o%m ~3rareopylic acid

methﬁl - (4- benzyl o) cy- phenyl ) - 5- oxo- pyrrolidine-3-carbo
aC|d nmet hyl ester is dlssolved in 200

300 mg@rsammolbfm-drﬂ (Afftuero-benaylexydmheryl] ?@xckrgm‘éhqm - G-

| moxyhé'g:% %@ﬂl&l@?ﬂéﬁ? ﬂissomég E@Qﬁlﬁéﬁﬂe 81 MNH@-HBH&Hﬁﬂ)rﬁEmHE aadgl18

ressure. hours, |
ml of & 33 % solution of methylamlne m ethanol The reaction vessel is tightly stopped and

hold at 120°C for 48 hours. Water is added and the product extracted with ethyl acetate.
Drying and evaporation yields 92 mg (31 %) of a slightly yellowmh product MS: m/e =
3433 (M + H)‘* |
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the catalyst is filtered off and the sol vent

evaporated to yield 6.04 g of crude product (usec?qurﬂmo"j7

the next step without further purification). 20 d)

RS) - 1- [ 4- ( 3- Fl uor o- benzyl oxy) - phenyl ] - 5- oxo- pyrrol i di
WOZ‘}(?émgfs%?ar boxylic acid methyl ~ester 6.04 BCT/EP2003/010384

(RS) - 1.- (4- hydr oxy- phenyl)11 5- oxo- pyrrolidi ne- 3-carboxyl

ic acid nmethyl ester % (51.4 mmol ) potassi um

E @@bo 3 Y,

m@ ﬂl Hd( ?1%4?1?6% deypﬁreéﬁﬁ@% 42‘“3’3% &ﬁﬁe grggx,{l on
mxturaéldllseth!dmléé at 900 for 5 hours cool ed and 25
poured into water. Extraction with ethyl acetate gives

a) (R 1c&r4unqﬁ1:asefw _plthyl3Ld0 ﬂy&oﬁa@m@%ﬁﬂ 1icQcghr omat ogr aphy

sy i B A S om0 s Cotond) 5

conic G4t aﬂel)rm;ted xﬁ)sohd form Under stirring with a metal s atula, the mixture was

Bl G PR S LD i B L

'60°C, ﬂ’m}io)NﬁEiS}a-rfbd EcAbetéiné hmng abElIOZMb‘lD(ﬂlbcc@Jﬁ@ Oydidt -al5d ¥ ol I

ternel) AL SR e Rt TP i it e o B lpetst

reactigyf start<gi3indlerdoiling nnd) while ti‘Ettd‘mﬂvﬁﬂuﬂeazde tetl fRGphe reddtivn .

mass GERAYHORUSIREILE Seb) SO L ARRS TR0 oKL B4 12PC

- hoursyFhelyredettli$)- bl exyoxybphenyly-5a0m0-paviabdine 81 carboyjlie lacid wa2

L T

(RpaTi4erpboer prodBa-oxe-gyrreliding bgarboxylic acid methyl ester
In a 1(§ Bﬁhecfkéd ﬁa@k é(ﬂnﬂf:le&' tha ?%¥h9&%3er,%QE&¥dolne§er,%g 2 ByeLhA: ! d

- 3- car hoxyl acid

cal Stn(thsﬂleer@a ﬁ-fg)dr@x@y m@ﬁ'eﬁlfvnyl)é -0gRwYPPliding-parhexydic edid bo
is diss¥iybd % a&ﬁlbcfglﬁéoéf S?nﬂgﬁ% FinleiGnBR P4 n@@ﬁcog?e)ﬂtrgt%d aggmﬁgé% gﬁn)ci .
| |
400 mée%g e BP3nf 2 ?qfﬁgﬁl&ﬁ?ﬁ reffwardﬂéwng@ iy Fardlee warkingap,
the redteiba bolstﬁxalltluieauce% I&ehatm offitel {rﬁufﬂaﬁy die@ila8balitheh theﬁﬁfeﬁgd Rifo &
Q] at e e e r
201 ve3 e Pt S0 iR e PG e 1 6 e

Crysh%sMarteﬁﬁmMa&BMﬁd; fheﬂé&p‘(ﬁﬁ&ldﬂna while apdalt fie cslRbiedibn

« e B el B YR BbL G DN Rer R B PSR o6

: begmmngibmwlntsh-lroaagaeemﬂes coloitles ﬁﬁtﬁmem&ﬁlp'@hﬁtre]]r peess@l 2916 @rd-dried

.0 rned t
produfeben el R0k QoBRRedobd B5bm o T R5 TR0k o
theory] 2 stepd) ofﬂlhs (RSTHe(*idIYddeoxy-phenyl) 5-oxo-pyrrolidine-3-carboxylic acid

me&,{g@}aga%ﬁg& Wﬁf?é( Eggm_l_ms oxo- pyrrol i di ne- 3-car bo

€ next step without
c) (Rsﬂﬂr[ﬂﬂéfﬁm-bénlﬂam) mhe@wl -Bloae-prrdidimat-cahoxyly acid methyl -
ester (RS) - 1- (4- Hydroxy-phenyl)-5-0xo-pyrrolidine-3-carboxyl
ic acid nmethyl ester In a 10 14-necked fl ask equi pped

In an gpajagons mermenbe thad dererigeskin Egarnple t diothe pliylatiomef the (RSH-A< A1 -

hydroiq%x‘f-%he 2'-5 Bﬁf’-pyrfdﬁﬁln@@%%o l1c acid methyl esterwl 4 ﬂuoro—
roxyoxy heny - 0X0- %rro | - car bo

benzylpyqrpide mreﬁenq@ H@té%m/@dvqnﬁteénaldsihqi )-&f 46@@90rﬁrbeawl~

- oxy)- liHéhﬁP—BQJxe p#ttolitlineds- c&@éﬁﬁ@i&@h@ﬁyﬁe’s‘ﬂef L l%hfi‘féﬂgw ﬁ&‘dder,
MS: m/e = 344 (M+ H)".
- d) (RS)-1-[4-(4-Fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid

methylamide _
In an analogous manner to that described in Example 1e), the aminolysis of the (RS)-1-[4-
(4-fluoro-benzyloxy)-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid methyl ester with -
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.~ obt aint

400 m of 2, 2-di met hoxypropane and stirred under
reflux during 2 h. For the working-up, the r eacfiMich 2007
solution is reduced to half of its volune by
distillation, then transferred into a 20 1 vessel.

WO 2004B%F27st i rring at 40C, a mixture of 2500PG¢H/ERF03/010334
water/ice (1:1) is added..20 Crystallisation started
i medi ately, and, thereupon, the fine white crystals

e
fluorgrbenzsioicn phiowdinhiostrpyuelidind cuherlic ufidueihgsamidnes a white

JREWES: /e = 1. weih+ pressed and pre-dried product from
powtﬁe T I% erb'f(unne:) is dried under reduced pressure to

yi el d 982 g (?4%01‘ theory, 2 steps) of the
The copappunds EREXHFEes X & X5 258 RBTAIFeY inpnaralogape psrpen tAdha- car bo
describéll hm&hﬂ 1&Par®Rd) NydrtiRSh e (RS)- B (4N dk SyPRdniyD-5-Mp- M e =
. .C

prerofifiay Syt il st s BpE R ARG PRI OIS i

2b), HyediFtation blakyptedoladid dubked it amiasly & ofie !Rrr:anal ogous

manner to that described in Exanple 1d), the

| atq f S) - 1-(4- - .
Bl Ty B Rt Skl et arone pamelinsaymheodt o
met hy| acibmethylwinide 4-f| uoro 30 benzyl bromi de in
presence of potassium carbonate yields the

SR R ke 6 sy o1 ¢
hydrerphepyl) Ssmemyreliding-p ghtboydiclagdmstubiester {BxyBpleis)|th@tithe
o e U e s I
(3-chipsobenzy sﬂ;@knﬁnﬂl-é@ﬁc@lamgdqwéw @cvhsaqi%mawbﬁﬁgr éfous

colorTFRI¥BRA ardDthkRd@por) B R HeRERItH MetbF@MRleSn Lfidnol -H°C during 18h

o nol ysis of the (RS)-1-[4- L L
to Yl@fﬂrﬁ? lofAfa ?55?9‘)ZY%W]S)rBhe]lYlk519%%"PW?1Fdéﬁ'%l1¢?T@9’9’-h& ariho
methitnide. Bel €673 RY bolegdsesolid 116: nd@ =Map i1+3007 WO

004/ 026827 PCT/ EP2003/ 010384 -20- nethylamne in a

Exanfpﬁegi:?g Sbj-?f[tﬁ&}(fg_g%uio?o-ggnhzy o%lr)-p lélrnirlﬁg-o%t?—p}rf]rrgliicﬁxllqu-caturlgg
f | uor oetytinayd mxthylaptiény! ] - 5- oxo- pyrrol i di ne- 3- car boxyl
ic acid nmethyl amde as a white powder; Ms: W = 343
+ c les 3.t Le .
s el o AUPOUOHS A MBSl B8 oo
hydréxypleosiindtaoipirobidide-8)carbokdictarid gnefhybester [Example 1c)] the title

compoim b2 SRR I 41 T b promidetp Slsinhe RSy
1-[4—f334-ﬂiﬂmwd>emm}-ehwﬁ—%oxomamﬁﬂiee-sz@)hoxﬂy agldiepethd iegser
asa cg?aﬁeﬂ F%]ﬂg_gﬁﬂ bt ﬁ@&y,sMg:srﬁﬁ%.ﬁ‘W B ‘?i)}’g'ﬂCE ﬂﬁ?eu&agﬁ, theatnfdnt

with pReylamigedo pigd b UL bbiréA-ilypropirergeny) shewd-gxarol | di
pyrrdlifim-CAHRNE 2L mA AR A 213,08 2 Loh&s AMdANS RRULE]
m%pner to that described in Exanple 1d) and e),
(M+&arting from (RS)-1-(4-
hydr oxyphenyl ) - 5- oxo- pyrrol i di ne-3-carboxylic acid
ExandBtd 51y | (R34 £44-[F6cDif o2o-benzylokfiepten§l|-6-0x6-pirolidifle-B Sarb-
prepared_by  al k’\gyf\t i.gn Wi th 3-chl orobenzyl chloride to
O’Eﬂhé??(‘%?f- Hyee SRR o S
(3-chl or o- benzyl oxy) - phenyl ] - 5- oxo- pyrrol i di ne- 3-carbo
In anépblogod ddnn@ tdiihat éstiredas Eamplold) ahds)sstating Goan(@S)-1-(4-

hYdI%tiﬁ'ﬁh ,f’%’ﬁ%ﬁ"d‘oMfg%%hgﬁ%%{%ﬁ&ﬂ%tdg%eﬁ% Bfer' (BRI Blicte

“compound is prepared by alkylation with 2,6-difluorob enzyl*brdmide to obtain the (RS)-

1-{4-(2,6-difluoro-benzyloxy)-phenyl] -5-oxo-pyrrolidine-3-carboxylic acid methyl ester




15 to yield the
(RS) - 1- [ 4- ( 3- chl or 0- benzyl oxy) - phenyl ] - 5- oxo- pyr1dfare 2007
ne- 3-carboxylic acid nethylamde. Yield : 73 % of a
colorless solid. Ms: me = 359 (M+ H)+. Exanple 4:

WO 2004838371 - [ 4- (3, 4- Di f | uor o- benzyl oxy) - phenPFTERISHBOBYr r
ol i di ne-3-carb- oxylic aci&d met hyl am de In an
anal ogous manner to that “described in Exanple Id) and

< Ay A s
tnmdﬂ/the 1~ -Be@rdpﬂuerq -byrzylotyg-phertylles- om)gmculrd@her%

‘ carboaﬁﬁraaa%ﬂgyanﬁhgm&iﬁ% Matm&}eés sdiid. M LObengy hvpigm de
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25

3

=2

[4-(2.3
97%h% @xchﬂ‘rdngdsph@l\&(mlpyﬁ?%ﬂ\rlﬁﬂt)% 3-carboxylic acid

obtain'the
4- - benz ) phenyl ] -5-oxo-pyrrolidin

4-di fl
Exanu@le% cgﬁi{*@b‘iﬁ’i"cu&c PP A Y S AR T LS SRR

[ 85% OfarBoR@RS Aid &thyldhfle= 362.2 (M++ H)] and,
t her eupon, treatnen¥ with nmethylamne to yleld t he

e E DBy i e A e s P OO AR B 7 o

pyrrofifiina-3aafborylie asid audthyllestdviithrl46- Eifld6rbbef b rohride giaddt €

(RS)-Biqag-ly - 5oy gl B PRI PP 858 pyr

methyllesteli wigeh3therenben, by yleatmeativith methjlyhaetyibisiie @S)-5-oxo-1-
%%ﬁ?&ﬂ HBRASY Rgsegﬁgg% fgcgﬁ BByl o AR B2 vRRC

nmet hyl ester [Exanple Ic)] the title conpound is

Examle%Par G4) ?bﬁti&g-?u PRItz flof) DhidiRhRRAMin Y. oM de

0 obtaihn
[ 4-(2, @rhmh%ﬁdnﬁbﬂzrwdsxy) phenyl ]

-5-o0xo0-pyrrolidine-3-carboxylic acid nethyl ester 19

The t%ﬁ@rﬁp(ﬂﬁa_{'s r%r&ﬂﬂ%lﬁgaggng ﬁgﬁﬁgg@%ﬂ%@@%ﬁyﬁ%lﬁm% a
PYrrOﬁ@f!ﬁ?T sﬁw@c prd &t L?ﬁer LR nq@rﬁme%* giying the
(RS)-bfogo-1-[4-(2,4,5- tr1ﬂuoro—benzyloxy) -pheny. 1 ~pyrrohd1ne-3 carboxylic acid

0- pyr
et bk A G bl bHRL, PSEY L PRS0 Y o
anuna)neidd_ the {1153—;51(_3ij1_ pe- (Mérzm;z_ofb—ﬁ?i}g@ﬁé ~phiriyl] py;ifeﬂi@geil (]fifb-
oo FRERTE Sl R A G e T ™

npound is prepared by al kylation of the
Examph@ | (RE%5163xer lo by (@t demitrifuofo-benoyloxy)-phenyl]-pyrrolidine-3-

pyrr ol acid nethyl ester wth
2,4, 6- dtairjdlo uor{c{)ib%nz@?%d%om de giving the
RS) - 5- oxo 1-[4-(2,4,6-trifluoro-benzyl oxy)-phenyl ] -py

| Thet dmpiiund ispreparesdualliiation ptthe CRSY-y(H-hydrasyphanylh: oxo-

Yrrohalﬁé 9—‘&%63{)(11@ XCLH EI?eﬂinFs'EHr with 2B, B0 BB e, ¥ nfileSvidd e

(RS)-b prg-3- 14 ot farerhs el peswy) ppmeliieg-dpgbraiic aride. 3. ¢
methyleeaY h light ?éllcﬂf S3B4 PZBI%'J‘&F tli’&)ry, Yiseh=379 %;ﬁf‘fb?f whiBE WeYe-as

t
cpon i etiog G S PR B4 s (O oA iy
oxy) plicaki] -@Yﬂi@hcﬁne $-2iboxHit héid aeitelanRieYie64 & JittBeoty 4slaSvhite

R R, ST o T

pyrrolidi ne-3-carboxylic acid mnet hyI ester with
Exampled; 5-(RS)-540x0r BEe{2Ayd-trifiuors-bidzgbii)phetyilepyrrolidine-3-
(RS) - X0- 1 rifluoro- benzyl oxy) - phenyl ] - py
ety a“%ﬂ“i‘bfiﬁ%é

rroli Sci d
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15

methyl ester as a white solid (83% of theory) [
t hereupon, by treatnment with nethyl- am ne vyi emgiﬁﬁ@zow

(RS)-5-0x0-1-[4-(2,4,5-trifluoro-benzyl oxy) - phenyl ] -py

rrolidine-3-carb- oxylic acid nmethylam de as a |ight
WO 2004PI68%7 sol i d; MS: nmf e=379 (MtH) +. 20 ExaRpl/EP2803/010384

(RS)-5-0x0-1-[4-(2, 3,6-tr. éfluoro benzyl oxy) - phenyl ] - py
rrolidine-3- carboxyllc id nethylam de The title

The g@%ﬁ g sshpygg 500 J%ﬂﬂ%ﬁbh}% gié) %49 yat B phenyl)-5-oxo-
pyrr0b§1m¢6+ca mdic 3cid axebhykgstqr with @i3-widubspbewsyt romidergiying the

l 1
oo T SRR I
methylexsér agh mitgsoli kgl ‘heorsioyHicy therpuippy| bydeseiapen
ammé’ﬁleltl%%lsa@k@“@ y[e7§%eq&{s §-5ee5)-[4B3 4[:@'@11&%90&((1%639}')"131&&:11}’1

el duotongic ey mtislatde i 5‘33% L HAA e

m/e=S7HMEmenyl | - pyrrolidi ne-3-carboxylic acid
methylam de. Yield : 64 %of theory as a white solid.

| Emm%’gép._ 5&&3%{:{0 15&’“ g%*giﬁ?ﬁ%@lgﬁg BhsgsRYTSS | - py

rroli maﬂﬁxsﬂicaaﬂmahﬁmwel c acid nethyl ami de 19 March
2007 WO 2004/ 026827 PCT/ EP2003/ 010384 -22- The title

The t}%l%%?l%ﬁtg]u(ng 1srR/r o%()cf;})r hﬂﬂ?ﬁ%{?g l(t}’nL, glg) qn(éolgydtr&?iphenyi) 5-0X0-
pyrropigine-Gtdarbiongic 8cid arehoyk goker (Wlt?aés‘lsﬁ -trifluhydbergyt omidetgiving the

(RS)- iﬁgg ‘15[%f4'5%BFQJH??‘%*YWPWS%%E*B@%%P@ﬁfy IR -py

methyliegpd ad i bitgsalid H9% 9f theorzwhich ﬂ@rwbnétsrtt@ﬂtr@@t witkyi

| am1n§ﬁ’1| elﬂﬁn&l%gf?ee}‘gqeﬁdg% ) wxsh [41@ Qrﬁﬂﬁﬂno-%ﬁdléﬁﬁbﬂﬁ&l]

amne In_eth Cyi
pyrrotlfhsy-ﬁsta&@asﬂlzﬂpdn(e@imdq Xieid &8 PookiBeaty PokyhiteRES S -
m/e=BY (Ml ne- 3-carboxylic acid nethylamde. Yield : 99
% of theory as a white solid; M5 me=379 (MH)+.

I 0: . 1
Exam@EE%;f? 55@1-6:licif-Elue?a-azr@-tlesﬂ-lbfws’w:ﬂ&ﬁﬁlhSaezfyypi}sfﬁhfﬁwf—?: py
rrol i déafisoxdlic el hakyhinileaci d methyl am de 10 The title
compound i s prepared by alkylatlon of the

 The i Ebigbod i BEbSEV BN 31 P s (s prgphigy oo

20 -

25

- 30

pyrrofdideB-darhiokylicarid etizy hstdywmhmogm—\'li-mqhﬂhﬂlzyl bromide giving
o B e e P LT Ao
acid raethyjlestéi00 dowbite scthidd V1P Oﬁﬁm@% M§: hdﬁeiﬁﬁdmﬂ‘b)y] W]nle]attmt
wpony pes R Yich 0 B o DR o ltngd ;{yﬁf{?g? pERS) e

(5- ﬂw-ﬂohqthbflﬁenza riferyll-boxapydolidntic méxc awl methyl
anudé‘)’(ﬁéld td%&rlf Y ihEsky ds P18 ResBlid Gs: Mpe = 38% B3 19 ( M*H) +.

Bampie S i TR R P O

conpoundd nsthRlagid@ ed by al kyl ati on of the
(RS) - 1- (4- hydr oxyphenyl ) - 5- oxo-

PRCHEIE £ e TR

hydroxyphenyl)-5-oxo-pyrrolidine-3-carboxylic acid methyl ester [Example 1c)] the title
compound is prepared by alkylation with 3-methoxybenzyl bromide to obtain the (RS)-1-
[4-(3-methoxy-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl esteras a

yellowish oil and, thereupon, treatment with methylamine in ethanol at 80 °C during 18




t he

(RS)-1-[4-(5-fluoro-2-nethyl -benzyl oxy) - phenyl ] -18
pyrrolidine-3-carboxylic acid nethyl ester as a white
solid7[71@60f theory, MS: nfe=358 (M+H)+] whi ch,

WO 2004836827 ypon, by treatment with met hyl ani BEVERROGH{OAGHRH|
at 60 Cduring 4 h yields the (RS)-1-][4-
(5-fl uoro-2-nethyl - benzy‘lzéiy) - phenyl ] -5-o0xo0-pyrrolidin

[ ' hyl 25 ide. Yield : Y of
o yieiehe ) L uie By BB loa et i aofutle-s i
acid nipthylphide. K2¢ld : 75 % of a colorless solid. MS: m/e = 355 (M+ H)".

- (RS)-1-[4-(3-Met hoxy-benzyl oxy) - phenyl ] - 5-oxo-pyrrolid

B2 OSBRI 50 scoeso

10

“ 15

20

25

st art i avifl metbytespide) - 1- (4- ,
hydr oxyphenyl ) - 5- oxo- pyrrol i di ne- 3- carboxylic acid
The tﬂiﬁwﬁﬁﬁo&ﬁtiseﬁreﬁiaﬁe@%h@ah@ﬁ br thBerg)L 1t {4chy pBaskol S
gr,epar ed b){‘ al kylation with 3- get tgoxy%enz,;cil or o$ czﬁ to
pyrroliging 3rraxhewylicpayl methyl ester with 2-methoxy! enzylbromide giving the (RS)-

1-[4-(24mEB oS A1y RERG Y] BX o= PhRESIMInk-35caebeiylRyacidahdtil Bterds C

..arhoxylic acid ne | e .yel.l owi sh.oil  ,and
o ligh P 6 Ghthear i s o (E R i TR B HEFERRE! 50
with geﬁ;ﬂééi;g% (1)112&11?16)1% A?ISYBGZZ elalds ﬂQZRSMg[Q—ODﬂ{eﬂﬁﬁﬁﬁéhzyloxy)-
-23- t el d.
phenyl ORGSOl ey b TSR BR: £7 % O BSOBA Aol | o
whiteisold. B4% avbos5d M+ Hici d methylamide. Yield : 75 % of a
colorless solid. Ms: mle = 355 (M+ H) +. Exanple 13:

e lf i L SRS kAR P i e ©

conpousdbasgligacaipaetbyladideal kyl ati on of the
(RS) - 1- (4- hydr oxyphenyl ) - 5- oxo-

i j DTED it n . t h L ¥ i - -
rhe R e R OELE AL on
pyrroliding-3¢cartioaylica¥id ynathesiar avidn)3-wiflaprpmethoxdenzib hrortfs #yiRg -
the (@g%ﬂ%y-@cﬁmﬁbx@n{zﬁ{oﬁ%e@ﬂoﬁg- nylBpyrk@iiney® tdroontyld |

% of th , N5 m e=355 wh . b
bt A St el RS
upon} I?ﬂréaﬁﬁém bvith lﬂq&@&a&ﬁﬁéﬁﬁkﬁah&l&% $0 @piddslBe ﬁf]&)ﬁy&ﬂo-l-[ll-(f’;-

v -2~ 0XO- rr I.Ql ne- o- calr DAX C Cl m ae..,. .
i RETeLpor) 40 TR 5 R e Y R s
59 % oMbeblyhs a Thigiriweled #S: m/e = 409 (M+ H)".

- (RS)-5-0x0-1-[4-(3-trifluoromethoxy-benzyl oxy) - phenyl ]

s 5P PR Y R b 4

(RS) - Ledréoylicaobdkmpthglamide- 5- 0xo 15

pyrrolidine-3-carboxylic acid nethyl ester with

Y RS BB it ot

hydrexyphangl)iSeineepysrob béy@ythouylicaeiidmaﬂﬁi pspar [Bpmpl ¥ the tifle
comﬁﬁ?%? %p?ﬂia{éegb@%ﬁ%ﬂh%n it 9—?%%uwﬁmﬁcg§y§§% ¥l ol obedah et

0
y ' treat nent t | am ne in et hanol

(RS)-5toxgel- 13-t taflueromsthyk-meyylexyyphemyllF pyrolidine-3-carboxyhc acid

methT dsfel &k%g@ﬁ&%&l%nd BT et ¥n, tRIGIKL Witk M‘feﬂglahﬁilélﬁ eirfidlhb

xylic dcid thylamde. "Yield : 20 % of theory as
B0°Chog (o frabbibe (N> e - o Tumror iy eseapsyepbpaT-

© 30

pyrrdiBe=Peaylic At th@hflirhide a@ Mt vk 2 bloitast ol )M T3

M+ yrolidine-3- carboxylic acid methylan de

" Example 16: (RS)—1-[4-(3-Cyan0-ben_zyloxy)-phenyl]~5—0}'{0—Py1'r01idine-3-carboxylic

- acid methylamide -

_M(?)E%l_ZDOT
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In an gpalegenpmynnen/R: thm

In an anal ogous manner to that described in EX&WBW%mhzmﬁ

id) and e), starting from (RS)-I-(4-

hydr oxyphenyl ) - 5- oxo- pyrrol i di ne- 3-carboxylic acid

net hyl -ester [Exanple Ic)] the title 25 conpound is
““’”ﬁﬁ@ﬁé?ed by al kylation with 3-(trifl uor JEYERHBHEES |

chloride to obtain the

(RS) - 5- oxo- 1-[ 4-( 3- trlfld%ronethyl benzyl oxy) - phenyl ] -

The ti#ié & Iﬂé\(}uqlﬁ [‘E?o ?Raﬁﬁf lﬂfodﬁﬂ%#aﬁe? gﬁﬂhg l%yd(faé){)rﬁlgen?]ﬁ -5%xo-

pyrro}%émﬁfcmbpﬁém iagid arcHyhester atith 381?@0@gmzy}igronﬁdergﬂtmg thie (RY-1-

© 438 - -
[4~( CE% b5en2y10xy) p enylg 5- -o%o- 1?yrrohdme -3- cax;}aox%lm a‘:1d]me’c})pslester(I asa

| uor onet enz

light yelloy snliddpqve o e%rvﬂ\iﬁmec354dwfﬂeltwwlame@@pomtmttﬁatmean
with ﬁﬁ:@ﬂaﬁm@m ahdrRB &t 890LiyRlds MR (RBY- £ [£(B8Rno- 3k My fPHenyl]-
5-oxep PRy LA A% -Serhoisisidgusthireids Viskhicik pf beeras pybitel i di n

powder. Biseardroxqol (ver Hici d net hyl am de 19 March 2007 WO
2004/ 026827 PCT/ EP2003/ 010384 -24- The title conmpound

' Exam%)%é?f i@?%f—ﬁ%—g&?ﬁgﬁ{?gﬁE%{;%@Q@%g%%tg}%—phenyl]-5—oxo—py1'ro]idine-3-

pyr r ol dathiomglicheidandthydyhide aci d nethyl ester with
3-cyanobenzyl brom de giving the (RS)-1-

® (R%Q%%?’H@‘@’@% i Cgﬁé@er S ol et e 7o [ b

s3ed {pNixknple vahﬂﬁhnnd-hﬁr@dpmactay

| d
with ﬁa[%&ﬁ% 5@@ 12 ?dﬁ;’&ng‘;g %,ll nzy}bog@ a@ ?gy BOheffiyi €l ds
phen®)-grewo- pxrrcrl@mecﬁ rrsb@yberdirb Ry light wa.is MA: arfe 9834 (el d
H)* whlcﬂ%m.{e usé&ﬁ%éﬁeﬁ@st&: white powder. MS: mfe = 350 (Mt

npl e
b) Rbg)rés {4- @Y#&W(%W&Pher@rﬁzw%madlwwwm%%wﬁ mpethyl gster-

In andl¥ t@tuedgtaeﬁcanmp@ersaﬂseuhﬂ Exaﬁ@ue%yr% SUTL( Gy ARy

nmet hy]. - phenyl ) - 5- oxo- Krro idine-3

3
mefhéld’ F‘H’bxéP’Fcb lidiers-cabon qa&&owaﬁ@ﬁ%ﬁh mpeghanebin presence
ofsulﬂleﬁ@ﬁd Beeld theERSIPY £ hpdibxy-FoitHyPher ggrse@;@i Trefolidpest ed

carbolqﬁlgéfa_dl_ ng)ﬁ%ggég@tk% 40C11g lﬂé r;l%e 255(1 (IUI+E—8+ yield the

<) (Rsphemu(a -Floaxbenpyloxy)isiwlithel Iﬂrex&&)’ -Doxy J\%@omm?,asrba;qaht ght

solid; M5 me = 23
aCldmr%l%{ B next step.. 15 b)

In an{l&z3)te the elkylriiatr dﬁ&gﬂlﬁd lllEE)h;ﬂpleplldéé,mb(d ()llS&lC()idﬂﬂmGLmdhyle 3
phenﬂf? Qc? ﬁﬂ' 1@.}1‘%‘# %g%&rp%aa e eg el sargafgg%@ﬁio ﬂuorgbenzyl

ch directly used

- brom{drg) prgse(mb-dﬁ polesiym Barbonate in DMEF at 80°C to yield the (RS)-1-[(4-(3-

fluord'in Q%'ﬂ))g? tﬁ%ﬁt‘a}%ﬁﬁ%??ﬂ& %grblme.’? gargéfypg %é m%th?lcésér éssa

reacC resence
light Brown gil;t\Ni% m/e = 375 (M+NH.)".

O (R4l ol st OB LR SR
acid myghyl pisl e 250 (M+H) +. 20 c)
In amﬁgg%)to alehﬁﬁmﬁ;%fs ’aleééﬁf)éﬁ 19%1&1}{{:19%%5 thétmh]hy(h (B! ffﬁeyd Beréyloxo

yrro car box

oxy)- %n%@ﬂw yh%l?t h@owmiémﬁérﬁad@wwuaaé@thl ESt%rﬂf)‘lI@tqdd?a

—-sealed tﬁBe &Bﬁhetllylﬁﬂuﬂﬂm BBl 3t 4Rt i heh to yleld the (RS) 1- [(4 (3-fluoro-

0 yrrolldln 3-carboxylic ac hI
benz&@@e? H}GQW} Bﬁ%’ﬁc‘? ~Qorpyrzeh naérca@@ﬁﬁmwdw%ﬂ 1gmi eﬁw Yalight
yellovpsoligaVis: en/0 = 39D{MsH)um carbonate in DVF at 80C to yield
the (RS)-1-[(4-(3
Example 18: (RS)-1-[4-(4-Fluoro-benzyloxy)-3- methyl-phenyl]-S 0X0- pyrrohdme -3-

' carboxyhc acid methylarmde
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fluoro-benzyl oxy) - 3- net hyl - phenyl ) - 5- oxo- pyrr ol i iMpeeh2007
-carboxylic acid nmethyl ester as a |ight brown oil;
M5: me = 375 (M:NH4) +.

WO 2HHPIR8Y7- 1- [ (4- (3- Fl uor o- benzyl oxy) - 3- met hfCT/BREMN1§38%- o
x0- pyrrolidine-3-carboxyl isc acid nethyl amde In
anal ogy to the ami nol ysi's2 descri bed in Exanple le),

e : preparedb ion 136 roxy-3-methyl-phenyl)-
The BBk prpkd G BERE M M pvdrowy-scmetiuledlepad
S-oxoypyrigligiae-iydarhosylicracidd Exanepde b"(b?]i withed-flsembentybrissidairt h

' Zr;zi_cﬁb@%% (2@( gi?}n?talglﬁg@j—1Q&-(@ﬁ&r@%&néﬁ&)’s—g—r}{étﬁyll%h&{}ﬂ-5-

iRy b SxYhie efig medrilestsn as adisksbsowy solisl [Refonétheorydvifox
m/e=3581 (M+3DT [Owiie, Mydrewpoh A tR8tnRnt Wl hleﬂ‘)frﬁh{iﬂé/‘{n%ﬂlaha;at 8,

: e = 357 ( + I 8:
i anlggo Bampld Lo el e Bony - trors-braerigh) griesiuhenbhs.
oxo-pyolidihd-sHenbodric 36d GRYRMNAH. CieRGi7d %T@fttﬁydrgﬁe A flPpidar ch
solid 07 ;/\%72@94 6827 PCT/ EP2003{ 010384 -25- The title
‘ 6eUn [ '|b pared by al kyl ation of the
(RS) - 1- (4- hydr oxy- 3- net hyl - phenyl ) -
Example éﬁo -(B&){-l«bi—i(fﬁ(lhbr@b my}brgpb%mahabplcéflﬂ@ﬁajmlﬁnbﬂﬁ%&&:
W t = romde, in analogy to Exanple
i d), gﬁoﬁgfc%?@%&tﬁaml e
_éRS) -1-[4-(4-fluoro-benzyl oxy&(—s& met hyl - phenyl ] - 5-
The tidg epmppppd isipaepaeeddyabiyletenyof the RS)-d- (detyldydapst methdphanyl)-
-oxoldvedhidibs- i .d. 1269 Y o VB = .
5o InREORE OB s e B ik MioBegicindh i
analogyde Fyample kb, giving thsdROH1-fA-(38ehlazy-bepsylamyaBoygthyl- ph&wl sl e
-phedlidinel 2EABotyeaci i il [479 :
OXO_P%% ) - 11 4- (_3?’% ot o ioulester as  light brown of {473 of thepoyy, MS:
m/e= @2&@ o7 Herespem by idtment vigt methemneiniediancl v €1°G, :
in analy ?:; ﬁﬂqﬁmbhel?, )ﬁleg:(% t}g!’(Rgf-f~'{4/l’(B-. Elﬂoro%@hﬁﬂcxﬂ@lm%ﬁ-‘pﬁe&ﬁ L.
oxo-plupeli e T sETp bt BebAAe B : 6L ealyorman e sldo-
MS: nppey+ B7H (MM HEE. 3- 10 carboxylic acid nethyl am de The
title conpound is prepared by al kylation of the

R e e S e T

wi t h 8arbhiydic etid neghiydandide i de, in anal ogy to Exanpl e
ld), giving the

_oxo-pyrroli car I'cacid nmethyl ester as
A mixiaye ¢HP.O1g{ 6% moigl) 2-ATetodif-nitrhplenyl, 1M6g (15 muelr pFdssinum
bodabdHidi 15,208 Afb [ ERb |
fm ° r?et hyl amg\%(ta [ nmet ﬁano ngten%%b%,&qg% n apléqwg%)?l T%m@%tﬂ%ﬁ e
is holg Qyroight @i §4<C.tTihg reaction mixture is diluted with water and extracted with

BT T 1 T ey Beanpontt /etaart ARs it sp BFFRY doigryy
Yeno“’éi‘@%m?"n%%ﬁ/l% Jan white solid. M me = 373 (M
b) 3-F1'dbﬂo-4-@¢ﬂﬁﬁ40%e%@ﬂoq)— hen?rlamine

) - 1-[.3-F] uoro-4- | uor o- benzyl oxy) - phenyl ] - 5- oxo-
12.68 é@?ﬁé‘i‘ff’wﬁ‘é‘l@m‘3'63"@3?@&@9?Yﬂ%héﬁﬂ§f?rbﬁwv%lﬁﬁ%ﬂ@hﬁ9‘ in 150
ml ethiljaE%t&taﬂCﬁ-7Jg-p(i%hié1hU5>%gJ§1Qgﬁk%Uil li%}d%edf“aﬂdithé ﬁg@&!&%ﬁﬂﬁrﬁﬁenal—' |
ixture of 10.0 g-£63. - fl-uoer-0-4-ni trophenol , —
ted at fh agd IE“fLHE??H%ﬁ i éﬂa(t“ass Shetp et ofan thegolngonyeva-
poratefl T@yi€ld Aird3 ¥ (B-%) ofardalieiiayh i@ mNistanfer: 3609 ().t hyl
) (RSST?-t [9—¥du01koqa-qggluoro-benzyloxy)—phenyl]-5-oxo-pyrrqlidine-3-carboxylic acid

.a) 24Fﬁ1§:§h£§-hé¢£§eﬁ§{k§§;}’.@- oé.%%n%(r}’e) - 3- net hyl - phenyl | - 5-
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is hold overnight at 80C. The reaction mxture
diluted with water and extracted with 25 et hyl
acetate. Crystallisation fromdiethyl ether / n-hexane
gives 12.68 g (75 % of a slightly vyellow solid. Ms:

WO 2(94/826827265., 1( w) b) PCT/EP2003/010384
3- Fl uor o- 4- (3-fl uoro- benzzyl oxy) - phenyl am ne 12.68 g
(47 8 mml)

uor o- or o--benzyl ox -ni t enzen

The t8 b i ekt R aRaaiilG Kt i) om 5 3508 6 v 5
benzyléxp)plodnglamoel anid a;taaﬁimtemdaﬁﬁ’ldt. Be%aDatculogleds SolhlyliﬁlSOig&ﬁﬂ
34613 d at RT and normal pressure for 6 hours. The

ata' st is filtered off and the solution eva- porated
d) (R§)ol-{3-Eluoroddt (B Buago{He8zybiyy)epheaylirardxotpyanotiding-§uiatboxiBacid
meth: de 235.1 (M+). c)

1-[ 3-Fl uoro-4-(3-fl uoro-benzyl oxy) - phenyl ] - 5- oxo-

500 rffﬂ)ﬂ ﬂ@mmlﬂﬁklﬂérﬂbom-(?cﬂwod:emwm ~phengl)GroxoM@rrolidine-

3- car@ﬁ%a@%@ﬁ dpep Redd lﬁm&ﬁ)&g&&‘ﬁaﬂﬁzé 5%;@ ?7 ﬁ hﬁﬁo‘ﬁ tﬁl%Hﬁo und

|nanaoy

- chlorige spdhiand thegerchiom mextius bridat &@wgmmhwﬁnﬁql@nm @vapora-

ted aﬂdttﬁé?@ﬁ&é)acﬁl“dhﬂyrldé’iseakﬂn dis&fvel3,05 nft acRloPSth&Rhe ST H (7 I
mmol?% 3™ f@fmn@%mtbﬂamnefln atreelieadded end the pimpibpateltox o-

40°C foy 6 hors. AV iter idaddRd bRtk bEodRed iflextiactd® itk AR L8ta® AhibBla-

tograi gy TGS rppathaot bmeiaraloi i AP msdgT gl sdidoxo-
MS: npye361.2 (M#néf)*.3- car boxylic acid is suspended in 5 ni
di chl oronet hane. 0.52 nil (7.2 nnDI) t hi onyl chloride

d h t t 40
Brampft 28088 PO 0o O ARl B Ol oo Winkctiog e
aci d c;hrhoxjrkst@aﬂsn@lgéanmddl ssolved in 5 ni
di chl oronethane. 0.76 m (7.2 1o mmol) of a 33%

a)2- Fﬁj&di&l(@lﬁu&fo gggg}tj(y,ly?@dp@? ngtlé;anol is added and the

m xt ure heat ours. Water is added and

The tifipyeomgrogad isprepsregsin m&,qg@@o Exanmlfélﬂhwoméeﬁlmr@‘i n@hophemol
1 1Bl . I et Y
and 3 ﬂQSfcﬁﬁHérl 61%&:&1&16%% 7&1% 1ooo;é oE DL RS %Esgsfgp&gﬁs A ér@? ?th 61 2

b) 2-Frygpo- gLD( ﬂug@abﬁﬂp}gorgi—pheny aﬁur?el "
The ﬁﬂ@nﬁbuﬁ@rs’ﬂr%ﬁfe@t&m(a%gﬁr ko0 E@@E)’ﬁy"?ﬁbﬂ} deh eI lok 2 Audre0-

. E) i ¢ acj rrethyl am de a)
(-5 bl 1 i a%n%é’wiclfﬁéx@yfq 9K RO BHECNS, e
2350 (Mt) e con'pound is prepared in anal ogy to Exanpl e 20a)
I -1l -4-n'tr henol __and 3-fl o0 benzyl
o) (RS hThero 4 e T beser b R et P B et b ecid

The tif6&ntpofud 1s)prepbbed in analogy to Example 20c) from 2-fluoro-4-(3-fluoro-

benzyior R hlinot i 1S andradie F6P% B B %Sgh%i‘sﬁmfg LS

- (M+EY hydrogenatl on of 2-fl uor o-

o G oI e B S S0 A o

methylargde 1- [ 2- F uoro 4 (3 fl uor o- benzyl oxy) phenyl ] - 5- oxo

The n@é@o&rgal uflh BB:elak §&%¥ng &Xﬁ&n@m %g bin! (RS PRI 4-

ﬂuorozl:\emln;wbp H5f¢1@omoﬁémbérmsﬂoamc)aqdmdwedrﬂmnaﬁﬁﬂd

399 dfaBEANth BRA.Ys: KUELS6i 2 20T @ purple solid. Meinle

Example 22: (RS)-1-[2,5-Difluoro-4-(3-fluoro-benzyloxy) -phenyl]-5-oxo-pyrrolidine-3-
carboxylic acid methylamide :

a) 1,4-Difluoro-2-(3-fluoro-benzyloxy)-5-nitro-benzene

13 March 2007
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(MrH) +. d)
(RS) - 1 [ 2- Fl uor o-4- (3-fl uoro-benzyl oxy) - phenyl ] 18 Msyeh 2007
pyrrolldl ne- 3-carboxylic acid nethylanmde The title
ound is prepared in analogy to Exanple 20d) from
wozqo g;%szf [2-fluoro-4-(3- 30 PCT/EP2003/010384

fl uoro-benzyl oxy) - phenyl] 5- oxo- pyrrolidi ne- 3-carboxyl
ic acid and net hyl am ne.” Nield 39 %of a brownish

Am”?gé)"gﬁgﬂé%‘f@& e ﬂﬂ‘*f%gm"?%lﬁ}aﬁ%?%ﬁ%ﬁ %Q])m’i&ﬂ]é H\EF’jsf?S

(2-mashayghery it jaedB-is ceatdipoytioravieainderyetring vith Hes Bl

o s b o o Sﬁe”%‘iﬂéﬁb&ﬁﬁﬁ%@%ﬁ%@ ﬂé\ht
heatingtq regehea imozeadisgeacti®n Gixtve) Thenhfts; 3.0 p Orcshennl) dRdshol
tnﬂu(ﬁ'ﬁﬁiitrgbéée& agiadaetg@%h‘)q ? ik oS thur be omes stolld and is

net h OX amne 1S reae nw se

heateigﬂ:?oﬂép "Gy hmﬁg rttlme morb@gglp(tbsxr@:tummtopiedfco Bt thersi5uni
water Q4@ PP éiﬁyl acdkdtd &rk Q@de’d%n@ Pcﬁﬁmtl@cf foil?(i]m:{“ Thi orcramc

s necess y nder sl n to reach a honmogeno
ayer 15 sepeafed Aodhiepgyqous lﬁﬁeé rweegffrﬂ@¢d t“@:eov@ etlyybagtapmibhy ccxmbmed
organ®; léyef afe warshédl WiE Witk hel BRZAWth A Ry &Qémlcdarcﬂpawa%ﬁa@he
ith agac/%é g m xture becorres solid and is heated 00C
with waer. Altq Gring overgpeneiwmialfate, thy.soition ifevapoxater wndegreduced
presswadheitg bepbhtiod, hﬁeﬁo@Eodﬁt, llﬂ@bl%tz 284 (3Hudto- E&ﬁgﬂ) Xy)=5-"
cetate are .St rr|n ontj nued. for

nitro- zene pég{:ﬂpl@tes q?%, Ryri c§t1%ré il gbfaing Jé < aHTl]gci;@
silica gebusing a AL trixtutcwil @ eheydre hn@&th |ace’iﬂ€ hﬂh@eluérd"! el"l{b&!'ﬂib ned

obtaif 930 oop b ie gt i ‘E%Wﬁ?f TRt SPn e
benzed*fgslangffmlmesdnighﬁsnmsaﬁ (vite, the solution is
b) 2,sAERG0AL A ORI Lo B FhlayRhiGESUT S BUr ng

A sol qslyp Pfﬁj@?cg (9B tfaing 106 1 24- difl i 2 (3- -fiuoumbenzglery)yd- mmyb}beﬁze;ne
in 25 Al (‘jifeﬁlypa%@t%ﬁ'%y%%%ﬁéé xﬁfﬂ?ﬁrlc gsa ) R 'Cffa{aﬁ%)tt rnor

materi alobtai'ne romat ographe
pressyie dugipgd hous. Eqyitle wierkingfupnthe e%tdhﬁé Wahﬁlteetdmler aEe:alattlaefeaas

and ﬂfe@@luﬁéﬂ@@ﬁma@ﬁ Eﬁ(fer ?Jdﬁced? ) qqile a§§o éfz/ %50% 9?%%@ y)

| uor o- uor o- enzy

 theors) afd SANE-id-BH o PO L PNy I A B RO RN 5 D)

m/e=233 5M§3| 'f['hélﬁﬁ f&&tfs'eﬂg’i ﬁ%ﬂ@ﬂég@%&ﬁ Witk vl 81 Pifftation..

<) ﬂ“ﬁﬁ% il fflg)r% W@na&hfvxlbﬁwowmph%e Brererlc
acid in 25 nl of et hyI acet ate is hydrogenated with Pt/C
ressure during 3

59 th d |
* Inan gediha it el o e D sy Boranks Lo od

benzylowgrphanyDimiak ihs lesyter widlitaagc acr@tcs,eéwmsm p\@&gﬁ@b@ 3
ﬂuoro nzy%ng?@ e@TSpres ureq. T ere . ane o 5%

~OX0-PYITO. fidine-3ca oxylic aci ( o of t%eory) as a
greysaﬂl,dSMertﬂeeaﬁ&J(M—H)B fl uor o- benzyl oxy) - phenyl amne as a

& RGBS ot v bl e e e Srerbarten

. acid n’@)hylarm e

Asoluggigbfﬁs%@g%{é&@ 1 s S A ek B e Hg _

- J-oxorprrakding-3rcorhexylig e@d:rsltb@tddwﬂh%ngl(bl toaal) of 1,1- carbonyl

35

diimidazole, dhd e HiBuft-if BealddWPEPC for 2 hours. Thereafter, the solution is.
cooled to RT and 47 mg (1.5 mmol) of methylamine (33% solution in ethanol) are added.
After 18 hours the reaction is not complete, so that another 47 mg (1.5 mmol) of methyl-

- amine (33% solution in ethanol) are added and stirring is continued for 24 hours at 50°C.
- Forthe Workmg-up, the reactmn mzxture is evaporated under reduced pressure. For pun-
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“phenyl-cihy

benzyl oxy) - phenyl am ne was reacted with itaconic [
to yield (RS)-1-[2, 5-difl uoro- 4- ( 3- to¥farch 2007
fl uor o- benzyl oxy) - phenyl | - 5- oxo- pyrrol i di ne- 3-car boxyl
ic acid (34.5%of theory) as a grey solid; M5

WO 2094/82683 (M H) +. d) PCT/EP2003/010384
(RS)-1-[2,5-Di fluoro-4-(3-fluoro-benzyl oxy) - phenyl | - 5-
oxo- pyrrolidine-3-car boiﬁfirc 30 acid nethyl am de A

feaichpl Wita el i by Bp B P ich e s ey prieor -

chlorgnethape pyd methah! neths elnantBheyd dreolstaingd, iafibr @ @talitkatidnt frond 78

o T T P g ]

phenyd| di-od-pinrdlidineco oireekylicaciatydantide agpn( dff-Ghivesali)l. M8: m/e

237ggﬁqm+'am' ne (33%solution in ethanol) are added. 35
fter 18 hours the reaction is not conplete, so that
not her 47 (1,5 nmol ). of nethyl- am ne (33%

Example P3¢ j(R9)-1-(-Benvalosy-pheny -Sa@@emraﬁdinsﬁ'rqarqugﬁq asid methyl-

conti pygg: for 24 hours at 50C. For the worKking-up,

the reaction m xture i s evaporated under reduced

.pressure, . For ri 19 March 2007 WO 2004/ 026827

The BN GH s PEPROA 4n 2390y 19 EE 04t KBS b8 ned

phenﬂ)f-ammml id e Bphaeibxglc as:iddl and ﬁlﬁﬂ@flalnﬂﬁé. 'Y%E]cﬁ: ﬁlf% &f MigﬁTﬂgr e
of .. di=.. chlo and net hanol as the el uent. ere
YenowasP]éCE%sf gp%ég,gggb?gmcryst allization from ether, 136
ng (36% of theory) of the
Examfled): - (R]-2[6{HFhormbazfloti3-phénytirbetiepgydlizke) 3-carboxylic
phenyl ].~5- - rolidi ne-3-carboxylic acid
met hylaéll%?nacm%&gg of f-white solid. M5: W 5 = 379

MtH) +.  Exanpl e 23:
a) (ng—ﬂgé)l-_( 3-Fluer@benzylosryphsndh§oxo-pyrondisliney3-caboxilinesid- car box
' ' i ampaund. ji.s;prena) ed
55 02 o) 13 0 i TR
oxylic afi Fpthyl estes Mixapple 1ol pigidispergrddmt bdwy bf 1% edleticarnd soditm
hydrofiBé, Byd RFhRRrofta8lifadded @ sUbHOdh eRtedl thA Y didhy sd1PHAHES StR¥¥ned.
The SO|It%. M5, mMe = 3_2112.4 (I\/H%—é)éh‘ExanFIe 24: o
TEURo: i€ FRacoR Py i sErd P18y Jurihd dy For the wadkingyym 8iei di n
cooledBoluticaishaxtel eth 12018 B)HEN B?’dr@éﬂl&& 2@l and THF evaporated under
or o- benzyl q

‘ RS)-1-[4-(3-Fl - [ ]-5- - I di
reducdiprigante b B PrOEiens Redre o ek Bnrivorctas Eliedie dred

under ¥adudm(t3 yleldbBogs (%2 tHeyty) ofReiintlsdlidDwggo s RiyddriR teGiette- 3-

rb- 15 oxylic acid nmethyl ester (Exanple 1d) are
Stepwgﬁ%'%gi’régﬂp‘i‘ GHo% 1 of a IN sol ution of sodium

b) (RShyt et iFtlmro-hertylogs ) texl]- Bows-prolilind(bRe)-cabsyt il et

B AT EN

pyrrolidire-3ncarkaxylic agp] int30en! of dichl @drngthant is orated withedtntld43i t h

D . ' ' d THE ted.
manolf doficitride B RIMBENIAN ol REVORC] i BEPLFRL SR s
evapoygted sngeriredused fHessursrio dmtss,ithenfthé tesideelis disgersed ie tblfe and

[ 2 % of s t.h . of
e TV e
which fsjugedhia thenext stepceithast furthpr purification, _
c -I5-Fiflodods ; L Ry 13l capp Q% Lidi
R S LR BHOR S

A solution of 2.49 g (7.2 mmol) of (RS)-1-[4-(3-flucro-benzyloxy)-phenyl]-5-0xo-pyrro-
lidine-(3RS)-carbonyl chloride in 42 ml of dichloromethane is prepared and cooled to 0°C.

| The solution of 0.73 g (6.0 mmol) of (R)-(+)-1-phenylethanol in a mixture of 10 ml of di-

-~ chloromethane and 0.48 ml pyridine is added dropwise. After complete addition, the reac- |




A dispersion of 2.37 g (7.2 mol ) of

(RS)-1-[4-(3-fluoro-benzyl oxy) - phenyl ] - 5- oxo-

pyrrolidine-3-carboxylic acid in 50 m of

di chl oronethane is treated with 3.1 m (43.2 25 mol)
WO 200¢/036f7ony| chl ori de at RT during 18 h. FoPCHER003/010384

wor ki ng-up, the reacti onégl xture i s evaporated under

reduced pressure to dryress, then the residue is

o SRR O TG, F0 EYBPRE 1 20, 00 S RSES, AR

reactly@mvﬁwemvspﬂratdd umder cldutes pusade amd 3.8y ofiell Skidisolid resi-

19 March 2007
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a$ fleomatographxysings mtner(t oR)-he@oe ;mraeqayhmauﬂepw néstaae ail
ethyl a?t@iaféta's H‘{é eﬂf(entz%l“f}&e gre(oétaﬁ'lemls /?] of thﬁry)Sof the mzx%/ure of the

uor o- benzyl 6x¥y)

two }aFtGﬁeﬁ@ﬂ’{SBRS)V higesoldiy$: mfh ¢4 +H0f' 42 m of

d) (?JIQ'—I‘:PJ(I Qtﬂﬁ&{)hﬁﬂgrld Y- &8@!56(9(0%PEQ?1IE %dca}b%xﬁg ac1d-fﬁ8

ol ut1 on of ?
PhenY?ﬁhyl(&ﬁser udfgehil&ihEnse bleWYh’Kﬁ)ryhﬁaVl&r5cffXOﬂIO’TII¢iIdIG¢-3GPIb—
oxyhc@blldquo)n@{eh nghydegder0. 48 nl pyridine is added dropw se.
Th Xef g@g@ﬁé’eeaddtlgl the reac 19 March 2007 WO
es?ﬁﬁ O trivismaers (Bxgmplegdckis Rarformed ap a
prepavasivaietital MPIRT calingin $¢3HIR’.PLIIF@K®QHU ipPd@fle: {1 9 bar? flowl 35 mifhin)
e i s _evaporated

wsing A3 oS Bt St bR o S e/ b Aol |

(42.4% e%eor@)xﬁ'tbﬂf fexstodhtthig i@cher B@Y- lqur(Bfﬂu@ﬂi b@ﬁr]oiq})%h&ﬁzl Jes-i al

oo RORES i S ATRORERBNE Lyt MES Bl B ot e,

860 mg {47.8% =f thrmybcﬁf the IHExantmgamheB (3Sh NyJ4-(adhioed- Beraﬁo

pheny B 68 oy IR AL A AR LB b S8 BT L

(M+Ed} ¢adhaﬂ\ﬁ*fh1tﬁlsehd= 434 (M+H) +. d)

e) (R) (13@(3'1?1&&}0(13% C@«ﬁ?%ﬂ:&ﬁ%ﬂ@%@% rfob%x@{C(gC‘er rolidi

Asoluexssyfigz[z@% 42 macd} o (B 1-Giyocpfvemyl gy Bplexpll-5yaxeol i di
yrrolﬂi:ne?r S?B&{yh@i‘dﬂ 1‘?%%9&@1 Et%ﬁ)estgﬂirly Pﬂ%ﬁﬁ%&an%%t t?eratengn’rihe
1.68 rr? opig agid |(%7°/?9é‘iﬂfl PRIEIETHS eat‘fﬁrt@éa‘iCaﬂlqrws 18 i Hoafhe

work- hiPltl‘:e @éﬂtl@ﬁ&ﬁt@ﬂl&% Fhled ilmﬁpredﬂ[:ﬁsp?%@re and tHe$ Eﬂogfshow :

resicu Py s BArurTi \@%u%thsﬁ et e TR HB S THersd gl the

- white {ofid d4%d efidet haatm)ito %Eldtsh@ % (739% oﬁihleﬁrﬁr)"’& thémﬂibd which is

- 25

30

e Ariethyinppine

- 35

used i e St P PR B P S B < PRIV Gy | - et hy!
f) (R)-at&B-Fludbo-bedgloxy)43dn i M tx@b}rr@[ﬂinelﬁcﬁﬁ&qﬂ@a&&%eﬁ% of

amidel heory) of the later eluting isoner
(3S)-1-[4-(3-fiuoro-benzyl oxy) -

A solupibenf(1.339%- (d).ﬂﬁ)nmyﬂ}aﬂ (5)di - ¢33 shenapl dxe)-plgdndl] -5-oxo- pyrro

lidine (3| c@bo Q)ﬁd 1r? ]sz%mh lﬁ\i Nec[lm[at[gqformamﬁe, c:oollled tS) M;Fé_qs tleateg ch
consec(uRyel)ﬂ_w{tlzn,O.QS:rﬂ:[hw'mmbB mﬁtyieth)y}y@mq{m 2.890 ¢ (1D3axeelpyf MBTT,di n

|
e
graetion ie %tplbmdyftttréo acn ehd thRprange cidured dminitloam er-
vapoialba it relloolPAKARTT “71 L3 el Dicurkielin By Beate
whi te@é FRAF 1*8643 ﬂlemftelt olveddp Kichlprometbaresad thesplution
washeﬁfﬂifééﬂrﬁeﬂvﬁthaﬁaﬁﬁoﬂﬁt&gmm%e if (ﬁﬁaﬁ‘?ﬁ& sBElﬁﬁ?Mf?teﬁH& the

| ow sh
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235

residue obtained is triturated with ethyl acetate at
-10C. The nmixture is filtered and the white sollPétarch2007
dri ed under vacuumto yield 344 ng (73% of theory) of
the (R -acid which is 25 used in the next step

WO 20/#/63680t further purification. MS: me = B2IERM3M)0884 )
(R)-1-[4-(3-Fluoro-benzyl oxy) - phenyl ] -5-oxo-pyrrolidin
e-3-carboxylic acid nethy”~ ami de A solution of 0.339

evapcigbyttls IS offsy 1ol 770,98 CMtThrrs) g MS:

- m/e = A MeID%; ¢alkd oxs.48° (&<h.ob4, GHAL)M  of

N, N- di rrethylforrram de, cooled to OC, is treated 30

1
B T P SR T Bk sling ool
(1.24 mﬁrhﬁth}dﬁmnkt hyl am ne hydrochl ori de, and 0. 15 m
(1.13 mol ) of triethylam ne. The reactl on is stopped

) 92 €3 SOy SO T Rk
Inan M%Ohfe@mwr tcrfh@ttdean'@eld mrfgcemply |24@icmrangfromt(e$) N\Hi-@e
ﬂuorcﬁ@éﬂ O)Qz')%le’rﬁﬁ ]-3-8xd-| ﬁ}&fdﬁQLS Lhes H:f&gﬁ‘f V\gﬂkgg&{yﬁ&gﬂ' %il Bs

onet ane an the solutio ree
( alwlt?r# ¥ asidic hydeolpsispfihecestonthses is @Jtﬂfl¢éeﬁ§)'é\,{éf(3-§9@houm

benzyﬁiétkrr)‘ %ﬁeﬁgl!)—tséitgcﬂ oﬁ@ﬁ@@ 2B ytic U 3@%&@@25@13@ hich i is used in

h 84 - 30- evaporate under reduce

the next ey ‘eﬂ"HlﬁéétP“nﬁ{ (865% 48 MBdry) of a white

b) (S)sio[4-G-Fidvo-beAtyR M8tddodpyrioRdl (c=
)(th)? [3@3 onZ) KEX ?rlq IyrioBfa83- carbo%ﬁtc‘!i&d
mEtpagiCs _ 1 4- (3- Fl uor o- benzyl oxy) phenyl ] - 5- oxo- pyrrol i din
In an enabogoay ek tocthatatebotibedintPyh@ple df) 5>yQ))ndensmg (S)-1-[4-(3-

+ tuore Rt b Rl o BB ey i

HBTWadbe ¢dmdehsamm£agemmhae R 4blained (9 1- [mg” ﬂm@mbé&@)oxﬁ) ~fihényiB-

oy BB R e D RIS 23

(M+I-I%E“|[d]ss§=ht;12(8r1@‘r&S|O$3nfCH2ﬁ‘b) ester there i s obtai ned
(S)-1-[4-(3-fluoro-

o A S R

wi t hounethylmbider purification. MS: rﬂe = 328 (MH+. b)
(S)-1-[4- (3 FI uor o- benzyl oxy) - phenyl ] - 5- oxo- pyrrolidin

a) (RSY-134%h h@n b %xo-gglgclﬂ l?&%(—gﬁb%ngrl gﬂ al 09 ous

manner to escr|
Inan @@}Rg@ﬁ%lp?fgle{ 159) that desgripgl in Example 24b), starting from (RS) 1-(4-

benzylokitBh&yr gt;ema%l %aalda@ %teétﬂoxgm%ﬂ (ﬁ%arn&gér{jd by aeﬁmgafvﬁaxy'

am ne u

 hionqHATEIs s BADRGEAL RS HeHcbeale EhemalS.oxo-pyrroidine-3-

carborkyPthldrideds 6 Fellowikdrsoh DRIREY Is ¥y Fﬂt@&ﬂ}i ke next steg without

0X rrolldlnescarboxyllc acid neth m de as a
fartheG RS 4. NS me = 343 (MtH) + [a] 589 —+28. 17 (c=
b) (3R)-18@Iben&itbdeiphknyl F5 %H@Jpﬁtraﬁime 3-carboxylic acid (1R)-phenyl-ethyl

¢ ) - 1- (4- Benzyl oxy- phenyl ) - 5- oxo- pyrrol i di né- 3- car boxy
eI acid nethyl amide 20 a)

(35)- 1t @Dendyl¢-Beng ) b-oxy- pmh@t&xte)aéaredzqaleyaa PﬂR)iiihthd Sthglaktepn

oo e tob s il e R A g fu fening o s

(4 benzyloxy -phenyl)-5-oxo0-pyrrolidine-3-carbonyl chloride by reaction with (R)-(+)-1-
phenylethanol there is obtained the mixture of the two isomers (3RS)-1~(4-benzyl-oxy-

.phenyl)-5-oxo-pyrrolidine-3-carboxylic acid (1R)-phenyl-ethyl ester which is separated on

a preparative chiral HLPC column (conditions see Example 24d) to yield the first eluting

o (3R)—1-(4ebenzyloxyuphenyl)-5~oxo-pyrrolidine—3~carboxy1ic acid (1R)-phenyl-ethyl ester
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30

-

benzyl oxy- phenyl ) - 5- oxo- pyrrol i di ne- 3- carboxyllc
(Exanple la) by treatment with thionylchlori det! ﬁi/faéc%zow

i s obtai ned
1- (4- benzyl oxy- phenyl) - 5- oxo-pyrrolidi ne- 3-
w02 P%ﬁé‘?’?yl chloride as a yellowish solid wRf¥EEP3083/016384
directly used | n t he next31st ep W thout 25 further
purification.

IMsS: sﬁ& 4ﬂs ggi d;tés/) bff?%lz%lmaf HERypeLdal LyfioNgma 3 Gafhbox
oxtha@sl)(ﬂi)-phmmle westxg/ﬁ\ﬁa@ﬁw)él@@érﬂd)“ﬂmar@mmo}i@e@hcar box

9 (391)L1 4 E&izﬂoﬁ,l FllenPh S0 ﬁ&ﬁﬂhlnggtcsfboﬁlﬂ aaa anal ogous

t'hat describ npl e and 24o(l)
In angpﬁ@gquﬁ@apm@ﬁq thRg)lesgnbeggl Example 24e), startmg ﬁ:om (3R)-1-(4-

benzﬂcﬁcy% C?rj -So6¥o-phesldine- St @?uru acﬁ@tmqh ﬁﬁn&e?@{ RN acidic

or.i y. reaction enyl é ano

hYdI‘iﬁﬁéroéth%S%‘HP%FFﬁéé’ %f'élvxﬁ%&&% ew Oﬂhghwﬁ 5 SRR lidine-

3- carﬁé’xm a'ci'd: ds4-veve 201l d-vohddtr is used in the next ste]p without further purifica-
pyrrolidine-3-carboxylic acid

tion. RT %ﬁvgfgvhyl ester which is separated on a

d) (Rp1 QMEﬂiyldt?) plh‘anylaB Moa@rmﬁﬂmma casboRylictatid msetis@enifx anpl e

lnanaiheo} b o YeEag BB AT eRs0. wyppdreine B4 po

- benzpdxiy e plaaiyl)-5 &R) pywivdidite-3etarydxylestcdrwitOnéthylahin2 @6idg HROU -

s thezc%%n%%g%genﬁ’ﬁre’rﬁ%ﬁ’&%&’ E03R - dbjiodyY Bhedll)s Bxst bt M

lidine B Eyrboxylidadiemzthlylamydenis e whits sofid MB-pie =306 (MBS 3 ke b -
R) - phenyl -ethyl ester [Ms: rrie = 416
'275%F§§?£%Pgﬁ&hl te solid each. c)

(3R) - 1- (4- Benzyl oxy- phenyl ) - 5- oxo- pyrrol i di ne- 3- car box
Examplq?d a)-d-(HrBearyiawyaphoulis-omerppmelidine-3-barboxidis evid bsthyl-n

Exanpl g.44e), starting from (3R -1-(4 5

benzyl oxy-phenyl ) - 5- oxo- pyrrol i di ne- 3- carboxylic acid

1R) - Ehenyl et hyl ester b}/ acidic hydrolysis of the
a) (Rys1-64-Bengelowr-pheng t529%9apyrrolidine-3- carbonyl chloride

In an@RfRgols bnkens mapaeécma wtﬁanéieome), OFR o (85)-1-(4-

car bo>i)yl i c aci d \NE thé rals used in
benzylp-nhex H)-SoEpy PWi’-’P ’Bﬁ 31° YPOH, fa GEXMHB la} bydreatrigst Wfﬁle
thion c@@ﬂd&ﬁér@ls"bbtﬂﬂe d (RS)- 1 (4- benzyloxy—phenyl) -5~ oxo—p rrolidine-3-
carb

BRI e e e

furthédpatific@ar | bed in Exanpl e 240 by condensing (R)-1-(4-

b R PR AR ERD U PP R 2= nB e s h s on it

ester Bib(38)-1-44-bhizglore ghenyl)-5-oxo-pyrrolidine-3-carboxylic acid (1R)-phenyl-

eth 1FEFt{ -1- (4- benzyl oxy) - phenyl ) - 5- oxo- pyrro
Edi ne- 3-carboxylic add nethyl am de as a white solid.
In anNBalogdue nanB@%o (M&asmbeﬁiaﬂ EX8tple 242 IndBid, garting §68) (RS)-1-

(4-136%5? c%’%%iﬁn)é)z oy IShCﬁIZé 3- csxrb%u é )céhgonde ny rFacgorﬁ *évit aﬁ% Sy
phenylethargd thereie pblyined a-mmietuae) of the two isomers (3RS)-1- (4—benzyloxy

I
Sl BRI ARSI i it Soacyon
a prepayativg ghigl S LPApplungn @HLR%éPM(%ﬁ:D( RSsuue: (74bar, flow : 35 ml/min)

""usmgbaefiqlzﬁﬁh)@ﬂ‘ﬁé opﬂ-?xb Bythe éldq rc‘b\ﬁf:él?.k th@'eﬂ@n t&flél@ gi@ﬂrét‘éluﬁﬁb d

treatment w [ on)é chlori
(3R)+¢ r{ért@nmow 5+0xo-pyrrolidine-3- carboxyhc acid (1R)- phenyl—ethyl ester

[MS: iFSk416 (M* kpem; YhPpE) @n%xxwoﬁy gmwnysr 5:@ ﬁwnané_s carb-.

-oxyhaaquﬁ@ﬁf sphéabatptoten Sl ~ T BPRRY ot whtke ol e

¢) (8)-1- (4-Benzylo:v_cy phenyl)-5-oxo-pyrrolidine-3- carboxylic acid .
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further purification. b)
(3R) - 1- (4- benzyl oxy- phenyl ) - 5- oxo- pyrrol i di ne- 3-183"@6%‘)?007
ylic acid (1R)-phenyl-ethyl ester and
(3S) - 1- (4- benzyl oxy- phenyl ) - 5- oxo- pyrrol i di ne- 3- car box
WO 20040268%ci d (1R) - phenyl - 25 ethyl ester | nPGHERAG0&3US
manner to that described3n Exarrpl e 24c and 24d,
starting from(RS)-1-
In an gutpldgeny ey 1pthengesyribsd imdcampler2dt:istiitireg: fBora aﬁﬁb@f{9+benzyl-

OXy- pgﬂ'lgpe ﬁ% g%r{(;lmge dj Qeﬁ %ﬁ&c‘d?)mf ﬁlerﬁl eﬁ’lple g&ﬁﬁpl

al ne

hydrolygiref the es(cet tbgn mb@u}ed (35)-1-(4- benzyloxy—phenyl) 5 -oxo-pyrrolidine-3-
[
carbo%hﬁ Qé’ih% %feglgtls‘;drs iﬁl‘?eﬁcgﬁéﬁé Jgigfrf%t.?gﬁ er purlﬁcatlon

Ms: npfﬁeéé l%b chl raI HLPC coI um (CHI RALPAK(r) AD
d) ( S)pf-@ﬁﬁéi{zﬁoxﬁY HRAT])-51dk6) ml%érélcma hc acﬂﬁieﬂﬂrlaﬁudje 1

re’ on-heptane and’ i sop roPano he e] uent%
Inan ?xpa(lggguq fjangqar ,t%ﬂlabqlqgeqbﬁ@m Example 24f, by condensmg (5)-1-(4 enzyl

oxy) é&ﬁ}lgacgé &in@-)scdérlﬁﬁﬁi&ﬁh)i ﬁ@%ﬁhﬁyyﬁm@ hikidi ABTB-a6BHebO

‘con eeamp_pn pgant ae is obtamegl] %/Sl) le(t4q)3t/3nzy‘foxy) henyNBS oxo—pyrrohﬁme- 3
- carbokydohcill iefryRRRAY A WhiRREIHY MS: 270X S2:PMA-F1ah ﬁﬂ Jﬂge-—' «33?@9 =

xylic aci'd (1R)-phenyl-ethyl ester [Ms
1037,(@\%2@)‘ as a white solid each. 35 c)

(S)-1- (4 Benzyl oxy- phenyl ) - 5- oxo- pyrrol i di ne- 3- car boxy

Examble 08:2 (WerEdo B loxYIRIRAPARE QB 84 rolidine-3-carboxylic
CT/ Egg Oé[/a 10384 -32- |In an gﬁgl ogous manner to}q; hat

descr i a5kyme Y]Eﬁ‘é#pl e 24e, starting from
a) (R)c BE-H}diody-BRABI)L5- oxo-pyrrohdme-3 carboxyhc ac1d methyl ester

OXY.- 0XO0 e 3- ca | C aci
A susgopmigh BEEH 4 (Dol bt (B e dg et phapil brse P diine
carboggit atid nfeeliybedtd 10 b0 al difqﬂosphate buffer c(KHzPO4) 0.05 mol/1}, 25 ml

ofsod SR B SRR {0 DA RS rpﬁooﬁ&ﬁ?@?f%g%”é@ Tomhofe

tert-boightietsilaierds ddpmstnd t6 pHig0e Unghetrmddecaé stivring, 59.3 M of nffidester-

e i Pabeid indsaces (Roshe Aoafed Srigics. IBduspiel eodustiy PHRS 3. ca

Projedig $arldhofeaBirdl IGED 168 (N ahmbéim, Germaangy] odeus. iGAAEG6103) are

' addecf().g?lgl(ldd%izﬁ d g dalulcd?na@é %fr[pétgt S%étfem, pES ﬂ%ﬂ 2t at 6.0 by

25

30

35

b RyEIH- Elagrarhengrlo

additiox y§ sopihlanlysrcbreﬁd@sobltpy (DO Fre.Bmokil] K. The progiess afitha
reacu{;ﬁfé ?(Miom Bg {l-gélstﬁxg%mm%gﬁj ops%dﬁlﬁ?hydg&ﬂﬁj@s%ﬁﬁfoh Ok 4" Mdition '

e1s o

of 5.2{ g ofief(sadinmrivyyraxide)solptem fherestion t-stoppedby aidition 3t t o

 dichl RN N @fghzflc Fgéégyégﬁdif}gg@ @v?asm t%@ee%%&_g]gg@f e

thereaftern dyie gg:r sod.tum sulfate, and finally evaporated The crude ester is a slightly

rose 0&13\)}11&1 thér lfrﬂux,F tidPie %Eé'ﬁ-h éth&ré?mrlu} obRaife s R Whitebdudi n

The p(mi}mt%? %ﬂﬁ%@%@f grfewl Y %@@ﬁgsd?W@euuaﬂﬁéu@Véaweb%ﬁT
1.11 g%@ﬁ*!)ﬁ%fﬂi’ébﬁry bf (?ﬁt16(4-1&@06\@%1&%0%9&13%0&1@3-%6éﬁhéaad

droxy 51(0heny| 9;5,0x0-pyrrol i di ne-3
methldafiteom 182.8%; @p m;egners 763% e85 bod” o= -8%-2 ferd S pHeAtls ml-
CHClguffer [c(KH2PO4) = 0.05 nol /1], 25 mM of sodium
I-fate solutlonx’é ‘Na2S04) —4rmI/I —45 m of
el - Frpxypyrrelidine- M%TPP%FFM@FM

esterls adj usted to pH 6.0. Under noderate stirring, 51 3

of. _cholester- ase from cyl | ndr cea 0
ASDI%WOF & mg [4hmeol) ofdfiverg- la?nzaglsgw @ﬂemz% )o
phen)%ﬂhiﬁﬁﬁém 7&@!&1"?&1?3& drSfukane ls]a@detﬂhﬁﬁﬁﬁé aMGQ@@kdIﬂhon of

r 101 6
1.11 g (47 Tmel) OP(R(}GI (4% d.roxy—p eny4) ~OX ~pyrrg11dme—3 -carboxylic acid
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added in solid form By an automatic pH Stat - Sy%
the pHis kept constant at 6.0 by addition of sO
hydr oxi de solution [c(NaOH) = 1.0 nol/1] at RT. The
progress of the reactionisfollovved by the :

WO 2064/P26BaTpt i on of sodi um hydr oxi de sol ut i onPCTAER2805/014384
addition of 5.21 nml of o$3sodi um hydroxi de sol ution,
the reaction is stopped by addition of 25

metbérl ester anbhl fdemmph of diisgpiopr] ediearboxglatedp Abakof etrabyrsn-

furabeShedixhiie f8eft loREm 't R’b aﬂ\!%tﬁ'fmg islORRAN ERM8 hek, %r eer
sulfate, and fi evapor at ed., The crude

ch 2007

_ sodi u
worklng-i, 2 n}tgr agdibiop gf? g 9f sﬂ&%s% ﬂ‘tﬁ rFaC%ﬂP BHixtgreigvaported wader s

ducet lprdsﬁfr& -TRu buHARLBY, i hRériabbifhed & cﬂPin%lt Qph@& oftsihige’

st 4 i P &t PR AP T i Sl a?fFﬁtt%:S theplucat. 1
Therlal(e%taﬁ%dgf%tgr(%% Wﬂﬁ&f ry) of (Ié) -1-[4- (4—ﬂuoro begzyloxy -phenyl]-5- |
ro e 0X rr o] j.dine r
ovo- bl e T HAS R e 53 I3 R
¢) (Rj1t[@gdiHyoro-DénI e -sheayl]- B]o2@-@yr—rohc35e-2 cﬁﬁbeil;yhl i@/ 100m
sl ity 0 a7 mme 8 A Py Pl v Yl
dine-8-@rhoaylivexidmethy esteat iEx hldf dieaheis trhatsdvith 860 mbbf 1deh-ng
( f.4-1l. b hol 12 4,

chloréﬁél%fﬁ) (%Bt)rrhfg _mu%gge 6%1%%%:1 ﬁi%g% ﬁqrr}g%llﬁ a %?ﬁ% f%fk- Eorgchcg wori—
ing-upethe adlydorois avapnatadsindetdedhcelt pressusao ateldibe trodsaciidsat | on
yello {%; O}dlﬂ'or u dlﬁcaz.l) HTEEL gru {ac is trxturatc%dra(’g | ':'iv"glm 10 %f £t %)Xyl i
acetage. Bld 39 1d ls.collectedon-a ﬁ-lter funnel 49d tlhn dhedzmﬁiiér higivaccum to yleld
o N S TR R
carbgugiic asfd %Setmy*d#deMSfmkaﬁ@ &Hﬁym xture is left to warm
d) (RY Q- [gifcmsbrelb@ﬁmoap) %‘%m}?})gto'x@ ;ﬂ;‘;ﬁoﬁ&aﬁ? %%afb WIR mgﬁ{eﬁzeyhe

i ng-up, after’a lon o i ca ge
amid Feactl on mxture is evaporated under re- duced

In an%ﬁﬁgws%anﬁerm sk bdst@nll hrpﬁmﬁﬂwzmtb?rcb@&engﬁé ik gm@fh &
matorapiﬁﬂon silica usi

(4 -ﬂvar SR7flogy)-RheaH]-a-oxo-pyme ;éues‘ré cebo%sﬁcaﬁ @thmﬂmaﬁwe

usmngma@thaaoﬁdaﬁsaaw@gaﬁt the (ﬂ)eir 1A -ﬁu&BIbeh )1 8 1ps(o9éﬁ

pyoeefigearihy B st e op i s B gpL LM p“ﬁgga'g

(R-1-[4- (4- Fl uor o- benzyl oxy) - phenyl ] - 5- 0XO0- pyrrol i din

Branfle o5 [EF I %@%@%@Wﬁwﬂ&%ﬂyﬂﬁgmwe%&% yheore

| 0 di neci@methyhardd (cf Eamiple 2Ht hy| ester in 77 n1 of

) RELHSFieko hPhBet R Sodiretieo ee Y dpalis i min ¢

ester cl osed fl ask. For the vvork i ng-up, the solution is

e feﬁ&sgwfgz' ghigefgpits

hydrq:qyt}rlten)d):ﬁﬂxovgmohdlm Staboxytic addomethyll@teni Exafple2By)] with

AR LU o 5 R

d1ne—@{cath§)dl|cy§1d@mthyl ester as a white solid. MS: mle 344 (M-+-H)*,

(M+MJfite solid; MS: me=344 (MrH)+. c¢)

o R bR SR Spticgs o) 00

In an analegons H@}mer to that described in Example 28c), the acidic hydrolysis of the

( n | r n
(R)-1 @(3-]%1.{;3? E?‘xzfl%kﬁg Cﬁg glﬁfﬁﬁoﬁ?ﬁ@y edbaryR¥ Qad iyl dsli
yields the (16 4~(3-fluoro-benzyloxy) -phenyl] -5-oxo0-pyrrolidine-3-carboxylic acid as a

* white solid. MS: m/e = 328 (M+H)*. .
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20

25

am de I n an anal ogous manner to that descri bed i1gMarch2007
Exanple 24 f), by condensing the (R -1-[4- 20
(4-fl uoro-benzyl oxy) - phenyl ] - 5- oxo- pyrrol i di ne-3-carbo
xylic acid with methylam ne using HBTU as the

WO 29d/P48¥isat i on agent the PCT/EP2003/010384
(R -1-[4-(4-fluoro- benzylsgxy) - phenyl ] - 5- oxo-
pyrrolidine-3-car boxyl icacid methylam de is obtained

c) (R?—E-) !? P’\’Fiz[ltox(easbc’ I %Een = -ox %rol\gime}—_?-far g{gicpyIra?[oYll di
amidge- 3- car boxyl | c 25 aci d met hyl am de (cf. Exanple 24)

In an%}lgl oug' n{aé ﬂayﬂs&ggﬁ ﬂiz%!aﬁ?ﬂ/e)ﬁﬁf‘ %[Eyclohdéseﬁffnﬁ onﬁf r(ﬁj i d

I he-o-car oxy I C acCl ester I n an anal gous

[4- 3rfbwwbernzﬂoxmfp&w@@s%px%ey:rqladlrsx%ﬁagb@mwd wntm@ethylamme
usm%'lm @éth@&n@gnsta@& dBrviedsthe (R)-1-[4-(3- ﬂuoro-benz?floxy) g rgrl

dr Qxy- p enyl) 0X0 tByrrol i di ne-3-carb
5- oxquyfrfﬁ}qdm@ @Fbc[x@(caqﬁg rpetbyargide ag¢ white sghid.MS: m/e 343 (M )"
3-fl uorobenzyl al cohol vyields the

ExandpR)301 - (R=1¢ 3= (Blcmsx@ Hlﬁaﬂdﬁyp Syl s gyrivlide-3purior}lic

|ne30 rb aci ester as a white solid.
VB e yhmide, !

h) (R) - 1-[ 4- ( 3- Fl uor o- benzyl oxy) - phenyl ] - 5- oxo-pyrrolid
a) (R)-hd4 33—Cblobm}k9ﬂzylox)aqﬂﬂn}ﬂhS-amo@mblﬂgmﬂs-carhmqht adidmethglt
descri bed in Exanple 28c), the acidic hydrolysis of
t he

In an(aR)logouf tap@erftd thet destribad jil Ixplediib) yhelallglatirw oftiie (RIHI-th-n
hyd“?‘ei%h‘i‘“f”b? P plirAitie SR R Sy Sag‘%@é‘%%l’%?r Pl
3-chleroBengglelseho) vields thei(B)-brf4-63- CMMOH@HS}&IJHY phevl]-Spexo=pyzcedi

dine-6! WMLJE%B %%1 gggeélsge? %3431 W 4 CRPHL2082450 (M+H)",

b) (R@-ﬂZ)[HHqﬂO(TB"bPMXW - phendl B oxgpypakdipe-p-cabexdicpgid r ol i di n
In an@naogods RRAXNrit& tHACAd{RY M}farr%)[(@ 2@@) R a@iﬂm@l?@ﬂo%@ Hfthe

(R)- ]g@;n(gghgxtag bt@ﬂ;%fgf(}j ?pﬁélrtql(lh?-oio pyrrohdme-3 carboxyllc acid methyl ester
vield{ the (= f[tﬂ-‘&%!ﬂ&@%ﬂiyﬁi@y)) HRAANS do pyRsRARY-8LibbRlie ecid aca

c ,aci Jret hyI am ne 5 using HBTU as the
Whltec?Bﬁ%éﬁéS’t’?ﬁﬁg%é\c@'hﬁ)yl el ds the
c) (RI R) [4-13-CAlot 3bérlzylok) -phem lyb-0xy-pyblaiiyd-3 -carboxylic acid

dg pyrrolidi ne-3-carboxylic acid nmethylam de as a
solid.Ms: mle = 343 (M+H) +. Exanpl e 30:

In an(aﬁ?éle douls ﬁ}aﬁﬁerﬂilﬂﬁt dmtr&md W Exayipladnthe eridensadopyftho(H)di-n
(-3 S henftp OSBRI AR ke 14 ishmetyPrs o
using HIBF3 acthe boxdyhsaGornagent yisbdshiyd (R) ﬂ@[de@tcélorb—hemyloaﬂqﬂmgﬂhs
5- ox rpcﬁ{du{e% Ea@g‘ f? c‘?di I&?ﬁﬁ}%&T?e %Q&Rte sol?‘§ MS‘ m/ ehe359 (M+H)".

1 on

ester

r ox phen 5- oxo0- pyrrol idine-3-carboxylic acid
Exarrm{qfiiyl %/@ é[@ﬁ}mptcebezgyl@y]) -phknyll-5-oxo-pyrrolidine-3-carboxylic.
3-chl ogq hol yiel ds the
(R) 1- [4(IP ﬂ%kﬁ%(?eg benzyl oxy) - phenyl ] - 5- oxo-pyrroli -
3-carboxylic acid nethyl ester as a white soli dh
-a) (RM;[‘LTEZ é Diflugro-benawvlgpon)-phesyli-5-0xo-pyrrolidine-3-carboxylic acid met yl
ester D) (R) - 1- [4- (3- Chl or o- benzyl oxy) - phenyl | - 5- oxo-pyrrolid

e 1 ne--3-carboxylic o aci
30

In an analogous manner to that descrﬂ)ed in Example 28b), the alkylatlon of the (R)-1-(4-" o
hydroxy-phenyl)-5-oxo-pyrrolidine-3-carboxylic acid methyl ester [Example 28a)] with
2,6-difluorobenzylalcohol yields the (R)-1-[4-(2,6-difluoro-benzyloxy)-phenyl]-5-oxo-
pyrrolidine-3-carboxylic acid methyl ester as a white solid. MS: m/e = 362 (M+H)".

- b)(R)-1- [4~(2,6-Diﬂuoro-benzyloxy)-phenyl]-5_-0xo—pyrrolidi_ne-3-rcar_b_oxylic acid




In an anal ogous manner to that described in Exanpl
28c), the acidic hydrolysis of the "B March 2007
(R)-1-[4-(3-chl oro-benzyl oxy) - phenyl ] - 5- oxo-pyrrolidin
e- 3-carboxylic acid nmethyl ester vyields

WO 2Q04B68Y7- 1- [ 4- (3- chl or o- benzyl oxy) - pheny| | PGLEBRBINRD| |
di ne- 3-carboxylic acid as;sa white solid. Ms: nme =
344 (MrH) +. 20

In an@hdl Guln{aﬂnér?to @m s QiRe Wﬂa%l@%?hﬂﬁibhacﬁg% sRYf ROl 1 d

rboxy acid et ous
@117 e ke &&k?heaﬂb%q%omn%@eéﬁ@rboxﬂ@ acid methyl
ester gicldsibe $RY-1-04. (DE- difhh@rcﬁﬁ)nzﬂo }-pheny: g -5-0X0- pyrrohdme-s carboxylic

J nz phenyl] oxo-pyrrolidine-3-ca
mda{’ﬁ&é‘élef%‘d%dmgﬁ %’l g@%{h -am ne using HBTU as the
5 c) (Rebiinsdifwno-bgemoxy)itledd] -5bgo-pyrrolidine-3-carboxylic acid

|- [4-(3-chl oro-benzyl oxy) - phenyl ] 25
meth{alg%)go pyrrolidi ne-3-carboxylic acid nethylam de as a

In anwhdlogous mlankr Mbthatdesczibab i Kdvtple24f), thx &Sﬂﬂeﬁsaﬁdn of the (R)-1-

e S5l DS SRS ST L5 B

aming tﬂ}na HBT ¢9thg c@idehaativroagoatryigidsabe/JR) AR [eln@l,@dmu@rm d)emyt -r ol

4 Iy
i e C L
351(Mﬁ5)al kyl ation of the (R)-1-(4-
hydr oxy- phenyl ) - 5- oxo- pyrrol i di ne- 3-car boxylic acid

| I t ; nvrrolidine-3-
Ean RS (7 0L I 1 RER e eyt
(R -1- c[aﬁ:oecghc@%i sthdsrmideenzyl oxy) - phenyl ] - 5- oxo-

pyrrolidine-3-carboxylic acid nethyl ester as a white

a) (R)sBOicdl1- 2,408~ Briffi:o36-Berfzbky) phenyl] -pyrrolidine-3-carboxylic acid
methg?aﬁ(tfg) 1-14-(2,6-D fluoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr
T i ne-3-carboxylic acid 19 March 2007 WO

- In an 20000268 er RORATRR2BI0] ﬁm&aﬁle 285; the Bﬂ@@n@ﬂﬁ'ﬂ@a@
hydro%ﬁﬂ%yl t0 OJE f-l);r ‘ﬁ e cta)l oxyhc aE)é rg%fly? esterc[)Exampqg ZS%ﬁlv%{hC
2,4,6- ’(ri:ﬂ).lotob[emﬂakpﬁel(ylleidsﬁ&r R)—bem?:}[@xyﬂﬁpdnﬂnyio}t?éizﬂm)quﬂ-oI
| et e e
B SRR TR e L iy
b} (R &0me-13 4d314kﬁ0'£1yﬂ1uc¢o-baayh}gdgnhanﬂhpﬁrmlﬁlﬁiel—&kaﬂhﬁyhdﬁ@d:

- Inan %iﬁ;i)g() ner g) !%%. qescnbed lBe X2l y 18 ;’2(%/ 5) thﬁ ac:dic hydrolysis of the
(R)-5-0m0-3 <(4= (g,g:ﬁrf@][ﬂu@nori:@nzadm}“ﬂ@xlyﬂ] -|p¢rrahdmie 3fcenbhy)ﬂla atid methyl
- ester ﬁélﬁs&lg‘;g{n gﬁg‘%{% f‘fg% 6- Er&l&o%lﬁiun%ﬁﬁﬂ') 'pkﬁgﬁiyl Byrmlfca?ﬁo
= OthC[aﬂ!ﬁ@?aHh’é‘? ﬁfolhddﬂ%—%/éﬁ?ﬁ B4y phenyl ] - 5- oxo- pyrrol i di ne-
¢) (R)F-0R6 DAY b G- Be Rrddbd -{f)!ﬁl:nyl [P RGatR NG RN 28 the

densation agent yie
meﬂlYEaR}I 4-[4-(2,6-difluoro- benzyl 10 oxy) - phenyl]

In an araldps@s RYHeptd HhtHRsBbERR @9&%94 B%Q caﬁeméh@:%ﬁﬁe as8-R

l,i d
0Xo0- ﬂ’&)ég 6% I“‘im[ H%@w Bhwlffmahdéueoéﬁﬁryp@shy)mIéw@hW}hYbyr
arrundl.mimgd-IB’IEU S-th€amdensytidnG éﬁ ldgﬁ{e 1314 -@fﬂ)ﬂﬁl-ﬂ (2, 4 6 Trlﬂuoro-

benzyﬂog%) é:e(@?gyrgglf%éé@ inr %zcdaa ?ﬁ?ﬁze%lég%(v esohg IR/YS /e 2 24

379 (M+H)* .

o

w

o

T

(=]

Example 33: (RS)-1-[4-(3,4—Diﬂuoro-benzyloxy)—phenyl]-5-oxo-pyrrolidin-3-yl}-

acetonifrile

- a) (RS)-1-[4-(3,4-Difluoro-benzyloxy)-phenyl]-4-hydroxymethyl-pyrrolidin-2-one
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In an anal ogous manner to that described in Exanpl
28b), the alkylation of the (R)-1-(4- B hdarch 2007
hydr oxy- phenyl ) - 5- oxo- pyrrol i di ne- 3-carboxylic acid
met hyl ester [Exanple 28a)] wth

WO 2084/826827 1 j f | uor obenzyl al cohol yi el ds t he PCT/EP2003/010384
(R)-5-o0x0-1-[4-(2, 4, 6-trigfl uoro-benzyl oxy) - phen-
yl']-pyrrolidine-3-carboxylic acid nethyl ester as a

20¢g %@hﬁn%z’ tRS%t1[.-gﬁﬂvéﬁbﬁu&oﬁgzyﬂ%ﬁ%génﬁ%—g%(o);gy_rﬁo%igiﬁe—lfp]-c_a.g:i;r

o- 4. 6-Trifl'uorfo-

. - 9- L4 le, 4,
oxthSa;)dipaq_tWé sgerdaisolpt nG0 i TELE- 15 &2 7ahamsy o sodivem heto- t o

" hydriddidddde s6d iHe@ehciith EXAFPbAled 8n&dr refli&o S bufs. WAL Rla¥isS

f ot . . .

and tprodieipsxacta it cbace e HGHG- SOy b5 il py
MS: nt/eki3di.a€M3-IEEr boxyl ic acid nmethyl ester yieldsthe

5,.0xQ:rL- [ 4 ( 2,4, 6-1 11 f1.uor o- benzyl oxy) - phenyl | -
b) RSBk By b S a i S Y R, o
300 mg (BB mr@m—(—]}?s}-.l-[ZE(SQZDiﬂqur_o-_bfexllzyloxy) -phenyl] Ié-hydroxymethyll- YITO-
. -5 X0 - [ A- - Trif | uoro-benzyl.oxy) - 1- pyr
idin-Ghe 8P o (s By ekl it R R B ok P
methaae shdbgwled todi(hé55 mp (i 33anmae sethaneahifony! Bxlauidd ieadddd fke -
mixtld16 oG AU DESHh A0 b RO R B o sy it
water,dM bydroellosigadid 10biselive hydrmganioptbonatviané sanshtedsddBi - as
chlorx%%%}l%f_?)%(d%}_}ﬁdil_ﬁ@wéa’%grx?igf_n#glff{ﬁ :tgezcrr%@«grgesylate, which is dissolved in 2
ml N, §bggrpapdn iflojmg_)()l 2P 81l srelitgn cyanisissiyddided adithie reac-
tion mFRhIRYS RETH _gﬁlO@QC for Wb duss. BIPErolysiBnd HtBicfon witidethyYiidhate

sives e oo cehieh ippubioaiod i BEpmypEphY (sHisrer Ficklomrmethaper o

- methahblli Yield; 30 $o-of dBRIwRN kalidl BISah/e = 343.1 (M+ H)".

(RS)-1-[4-(3,4-D fluoro-benzyl oxy) - phenyl ] - 4- hydr oxymne

t,hyl - ljdin;2-one 19 rch 2007 WO 2004/ (026827
el Egé%g‘f&@g‘é%f&*g%]”?fg%e éf—éztmﬁﬁm In -yl aceto

(RS) - hifrle (3, 4- D f| uor o- benzyl oxy) - phenyl ] - 5- oxo- pyrro

l'idine-3-carb- oxylic acid nethyl ester is dissolved

o) ()02t ok Bedtedm e e PR B B a0 eed. under

The tlf_ﬂfedbm@uﬁ@ is pzqaa!mdljm maldgﬁtoeﬁxainglea&dd)emom amg-ltl- [ug(spﬂlmdagcl: g

benr ) ARSI LoiShel b hnll S 8

hydride 38yl 1 82 % qf 3 calordest salidrNS: e =31 6B MpHEny| | - 5- ox0- pyrro .
i ol ) htril e 1) .

) “‘?3Jé%3[ﬂ%°*fr‘%?%°§?%?%?’ﬁ?-%ééﬂb;ﬁb%%%ﬁ%a&%nﬁa—%ﬂ‘y’ac%fer&trﬁeydr oxyme

The tilqgpmpoypd &-prepagidin wbmetoeﬁxan@leﬁﬁé from (RS)36 [ 4xtdellyoro-

e denal . 15 oL LR 2 e Hefo R RI

. an ol | . .
sodiurp ﬁ}’aarqu‘éldids' 23 ot @ colyigss spid MK impies 325.2dMrHEd at 0C for
30 mn then at RT for 3 hours, then washed

Examplei5: e XRENE 01k floxy WhE:S1)- 5-bxVb iy sli RSBl ML ropmie.  10%

sodi um hydr ogen car bonat'e and saturated sodi um

) (ng_?{;%éieﬁ%@q?,%%%ﬁasg%% ﬂﬁ?’{; g H(;V OJEZ ?&1{2 on mg i ves the

The tith, disrgiomed Isypréparedamidbgy thlFkamgle(332)XBoARS)) 1 - Soiskngivdxy-

L Or TR

82 % od e laglorless ealisk MS15/ e 2088 (MheNEr ude nitrile, which is
b) (RSEYRLERL Ak Gl PHRRIRRE AR - 2ildiE 9. 1R

_' - 740 mg (2.49 mmol) (RS)-1-(4-benzyloxy-phenyl)-4-hydroxymethyl-pyrrolidin-2-one is
. dissolved in 20 ml toluene, 1.08 ml (14.9 mmol) thionyl chloride is added and the mixture -




10

methanol ). Yield : 20 % of a brownish solid. Ms:
343.1 (Mr H)+ Exanple 34: 19 Wefenzo07
(RS)-{1-[4-(3-Fl uoro-benzyl oxy) - phenyl ] - 5- oxo- pyrrolid
in-3-yl}-aceto- nitrile

WO 2083/038897- 1- [ 4- ( 3- Fl uor o- benzyl oxy) - phenyl ]Pmmmgﬁﬁ‘éth
yl-pyrrolidin-2-one 20. Fhe title conpound is
prepared in anal ogy to Exanple 33a) from

reﬂm&eﬁa@r etidufs. §@s ua'ti&? £4d chromato F%}ry (al.hca egeé n-hex ne / elihpd acetate

benzyl oxy 0XO0 car acid
11)}?1%4 ﬁn&&@ )aﬁfu rgwmslmmnbesird MﬁyuteumfelSZ\(MeDd : 82 % of

c) (R®- [qo(idl%eln%ﬂ‘zgﬂf Nr@hcﬁn Il'éb +.
yl oxy) eny 5- oxo pyrrolid
123 “? 01%1 nd‘lthem}’éﬁ’x‘fpéewl)r m&ugh@ Jin-ereae i5d
dissolved @rnad 0N, N-GinfeaIBinfand 30 A tler matidﬁs)fzé algdo. ssgmﬁdo%%@mm

crenifighis 9% {3 4 ERY 09 dam igfiies RIS is gl abl 2056 o 35 o,
DilutivatvWithnesetlahd Bxtractiddl with eteylabdate Fields mngggmgﬂ?f @H?Y%@AI%
. +.

solid. ég(s #%{?f 3§%gMH)-ESS solid. M5 me =

-[ 1- (4- Benzyl oxy- phenyl ) - 5- oxo- pyrrolidin-3-yl]-ac

_ Examgle@m t (RS)-€E)-bf4-[2-(3-Fluoro-phenyl)-vinyl]-phenyl}-5- -0xo-pyrrolidine-3-

(RS) - 1a$ﬁX§@ﬂ%%h8éXlBﬁﬁle) 4- hydr oxymet hyl - pyrroli.din

-2-one € COo ound is prepared in analogy to
from (RS)-1-(4-benzyl oxy- 30

Exanp
| a)ﬂﬂhbﬁ?@rféi%& nitroph¢nyh etberiylireengne ar boxyl i ¢ aci d net hyl

15

20

25

30

.35

A soluﬁ@p@f ati 4

A susﬁe‘htsi%h o@@ﬁ'xﬁ@&k‘ sHHhQ%@H#?(‘SE‘%% Xllgfao%;% )81@ lg b1 N=di-

rless soljd
meth)gf?ﬂgraml Aresepleq oG- Thieeanp oy, SA1 EH PGS omimfl gty tohitrgi n-
benzyﬂﬁﬂéh‘?hgﬁa@e ﬁﬂa&cﬁd AEOHIEARAsS, The reactmn mlxture 1sl 0 warm to{ll din

4- be heny r oxy net yrro
and stirse r"éﬂmra n@@ é%dgif ﬁwﬁerem COPéId toriC an%ass iop 9fl.9g
(12.1 foed]) o%hﬂm&denfeﬂﬂe deG€5 kil Wdﬁlﬂetﬁ ﬂ)rﬁﬁﬁudylﬁ(at E@dr]aBWlse

SR TAT I L M

. acetaté $|aﬂdﬁﬁog‘ﬁ r;ead&ﬂii] abane. TheQiré’a)ﬁhc lafee !s@é[.%ratéé ddiedVdvel flggnt23

sium J(E%ﬁt)% and f@aporate% under redu%gd gr%eg]ug’a tc|) Iy%ld d}I/S crugg crysta]lglle%rgduct

whch(aﬁ@) };efﬂyst@llisaﬁem rgineyixpinesfdler ondkeptay bived 4.4 (8% i ] - ac
theor3 oL bt R AT epeenemar Rl YR ai n-

m/e=2430ME . i s 5 dissolved in 2.5 m N, N-dinethyl formani de.

b) 2Ll ela B Rinftl o Blhydeanl T The e e o
g@@mﬁdﬂ (B)5L- Biaro-3- [2 (4urtifrophewil)dthengli benzanein 25

il of R s Sete STt rifh ot 136 2h g rel SRt TRE Ha e’ ©

pheriqegsurepyring 4 hoyrpusimg (34 grod plstinwm IO)lcwnbny I(q%hh &reydatalyst. ox

_ For th(@xévl%ﬂhﬁ%hb Cih@&m?yst 1§—§ltéi@c{@s%l‘ idafit 9' sétgh&?ls%);a

| uor o-3 4-ni.tropheny nzene A

porat ervefleged B;fessgpeyT ogfl n@&yqa{gﬁtqu}xp gg;st i@ dfghspRiiron
ofethe:rranalhleﬁtamomm 32%2(5%%&theofvgbmﬁ)f o2 E"(?fﬂél‘é @Keﬁyl‘ipo' ed

Ther éupon

VmYI]'(PZ’eW?TqJ’(‘j‘e a%aé‘rffwg)?ﬁﬂ@s%ﬁo’i‘? 228 é’I)added porti onw se.

) (RSTHE)-1-§a¢2-( DRIuBIoSHen)-siyl] §henyl}05- W8 - Bk Qidie-3-carboxylic

acid

A mixture of 600 mg (2.8 mmol) of (E)-4—{2-(3—ﬂuoro-phen?l)~vinyl]-phenylamine and
366 mg (2.8 mmol) of itaconic acid is heated to 130 °C, After 1 hour, the molten material is
cooled to RT and thereafter, the resulting solid is triturated with ethyl acetate to y1e1d 568...




15 and stirred for 1.5 hours. Thereafter, the m r
is cooled to -10C and a solution of 1.5 g (12. féhﬁﬁfﬁ%zow
of 3-fluorobenzal dehyde in 5 nml N, N-di net hyl f or mam de
is added dropwise. Stirring is continued for 30 mn

WO 2084/026827 t hen at RT. For the working-up, iRE/ERPIEI0EA
acetate is added to the_ggaction m xture. The organic
| ayer is separated, dried over nagne- siumsulfate and

mg (6?%aﬁﬂ[eiali'ﬁ6f m}feg) Iedweﬂﬂwreﬁmﬁ;@-hﬁylypﬁénsﬂt}Islbtleco ytbh@
| r.oau Stalll satl on
dine-3gaihg "ghﬁﬁc b dingy Wt?@?’d?v;\{%ghfé&a éﬂe&g 2.41 g (82%

" d) (RSM(E)- l-l{I-e—t{J:I - Fh'xf)ro phenyl)-vinyl]-phenyl}-5-oxo- Ey‘rrohdme—?--carboxylic

Iuoro 3-[2-(4-nitrophenyl)ethenyl]-benzene as a
acid ("@V Solid: M5 mie=243(M+. b)

A susp(eEQiexﬂefI?:BG (- (EJQP.Imnml}):kféE)fl -4-Yd- (Wﬂﬂlorpipém)gﬂ)avﬁl)ﬂbpﬁknyl}

 j 41.9.
°X°'P?'§If‘”.5%6??-a%§’%>5’§€ feiinls it R Reromethane gl MBS BRAS
mmol? thigByloilorpde aatl hydtedsio éﬁ"aﬁ for i &hdurs Thewatter,the rmacgion mend,
ture is e ?ﬁé& t% J%qufn &%@c@@a@gsugﬂgﬁg%&@et JgﬁfschloP H? {)ﬁtﬁined is -

Sin I num on

ssure hour s
 dissoled il plsiny dz;hlgometmahmt 058 lKbSIpricliega gt

10

.

20

25

of methAb AR ethendl (3368 eafhd@a/e{d sﬁmfg eoh é&fsqm&lﬁsr%rtﬂa@g

solution i s eva- orate under re uced pressure

workingpp, thapgecion amxtemlatrw&sl with watgrand dichlosemethang Ereprganisr e
layer 1Q§ep§rﬁi)”é& rdri[%ﬂ dvdienlatfimt ﬁllfd!e%hg eﬂaggl%teg ﬁc@%uﬁﬁ’@aﬁgn}tﬁ@ ory)

crude azﬁ)dgfté 'réo%@)q%graéllne%%;%\yga g%?%ﬁ S\Qnrllxture O?dlchloroinrgdlr}aie as

and methai¥dhs fhErudnt Aﬁé;r%q(stanﬂtmerfwnpbembﬂenyalembﬂonﬁt}eayﬁ&d 5-
ether, g'foeadp el Iag#d} mg (66% o?gnegry of (R%S: (]% 1- {4”}2 utliueorg ];;hgn?r g
vinyl]{phnyd-$ —Bxc(-ﬁylrr;rblmfﬁ{e%-pdﬂww acid %Wh}la;ﬁhﬁ Iﬁyda bdht bowandlid; 366
of itaconic acid is heated to 130 C
M3 ngtéfg@vx%ﬁ the nolten material is 35 cooled to RT
and, thereafter, the resulting solid is triturated
Example 8T dRBW(E) <l eidt] 24 Methoxy-phenyheanyl Bphduyl 15- 20 G7rroliine-3-
2004/ Q&%gﬂcggg%%%%/ 010384 -38- ny (62 % of theory)

RS) - (E) - 4-12-(3-fluoro-phenyl)-vinyl]-phenyl}-5-o0x
a) (E)t(i -Mgthexi- ‘HZ- ~n7£§r03h¢m¥)¢ibwllrhﬁnmﬁd as a fine yellow

Inan RE.W% sszﬁer a s%‘lbefd%@ca"in IQ%tSa) thereact of diethr 1(}4-
uor o- V|n phen
nitrobgozy Ph%ph%awem %aae@ewgbleml b@edl Lr@réhmﬁ

1 l N
? uopﬁbﬁﬂﬁﬁﬁéﬂgﬂ’]ﬂb&&eﬁqgﬁﬁg&r@ﬂéﬂiﬁ%ﬁ?ﬁﬁ—n;QES] pT}I_(Ie)nyI} 5-

b (E)&(EE} é#f-‘fbpmphﬁey pvigdgssplangngcid in 5 nl  of

Amucﬁﬁr@bﬁmrlc%}ab Rans) mEH ee%giy\qmmt(45ﬂt90ﬁmnﬁ)%ﬂﬁny1]rﬂaiz}neof

- rosglpelineldnd 190t e Bprinad ol heered ppiaParion

30

35

wise, ﬂi@ﬂfﬁﬁ%rdﬂdd&i arldeeiGRds &hﬁﬁ&é&ﬂrf@r 4.3 h@u§ iUl CABdrdhe work-
ing-uyistashonBRHite crland atimibed g stbndisetihor ) of a
hydroside. (i efix tde mhaﬁmrkmlt@ﬁrhdperat ginfavHerdiBi8 Wtraced adidied

n t I hue
dichlof toesBine T i Tisb B hare ey ﬁ%foges iodiPLldf =ng TROGE er

- ted. Thﬂd&dimeah brivnapadtih ether. andjthereafga nheremahyeysolidis seleated brd, -

s G R AR G R L B 00

vinyl] sthemx}.amgehs ajssaﬂmgc:ast%m m/et 22@(MFHY. chl or onret hane

) (RS)~(E}-1-{4-[2-(4-Methoxy-phenyl)-vinyl] -phenyl}-5-oxo-pyrrolidine-3-carboxylic

acid
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and nethanol as the eluent. After crystallizati
a m xture of dichloronethane and 15 et her, therggg{aéc%@m?
obt ai ned 207 ng (66% of theory) of
(RS)-(E)-1-{4-[2-(3-fluoro-phenyl) -

WO 24p#/WpB77- phenyl } - 5- oxo- pyrrol i di ne- 3- car boRGT/ER208511¢534
met hyl am de as alight braogn solid; M mfe = 339
(MtH) +. Exanpl e 37:

Inan ﬁlﬁﬁgoﬁgh'aﬂﬁér% {hgf &eﬂtr%%& mnﬂﬁ%ﬂ )tﬁé’feﬂ:\t'llo]l op@"? % O[b}@ - 0

carboxylic acid

I
meth?%p%fgﬁyﬁgﬂvﬁ@y!ap%qwﬁ {t%ceﬁﬁéﬁj&lme&s Iﬁl@ﬂ’{ﬁﬁ] (Eﬂeln{ile[l%e(‘ii n

' meth@y-;aneaﬂpmﬂq»pﬁaﬁ efr-o;too?)trmunfé%@irb@@ﬁk dcH &4 BPRkF50RER) |

en of diethy n|trobenzyl)phosphonate
MS: ’%ef Fﬁgﬁe%)hoxybenzal dehyde yi el ds the
d} (RS)E{E)-] {@Qk{@émetﬂm@%:h(erﬂﬁ)-ﬁhﬂl-@ﬁéiﬁl}yﬂ bﬁi—@&fﬁlﬁim@%ﬁﬁﬁﬁmﬁs

amdﬂtegy? stow solid; Ms: nife=

TZ (4- Met hoxy- phenyl) VI nyI] phenyl amne 25 A
A solutiortofi7@0 mg ZLDmilnoQ oé? {R}S)Ffﬁb[l) 442-(4-methoxy- phenyl) vmyl -phenyl}-

ookt RR e iy L ARS Rk RoEEL o HangE
treated wBbgl drep hfealfer@t 2 584 eteTHOLor 20haes. Fdfthgwoﬂ\ntgup,
the soff P AR A SHIALE AN A AN LRl B e ST 1L

re ac ron mxX
acetat@él"élb? etBanisdayaeis @qpanatedsiileda ow: magsediun ﬁrdfat&m‘nd$mj>|otmd
underh‘&ﬂfc@d(bx\%%ure-rﬂﬁer%%taﬁfﬁtﬁ)n' t'?ong E‘?‘V.Qﬁf‘%ﬁg c‘f'vgdeteg et 5§4e:8 @E/D(l;fy

e 1t I's extracte drorre ane.

theorr) RS B i Esmeiints by Reieh]-phet SomerpySoiinns.
carboslik hal ﬁleﬁ{}'ljes?e\z‘ %Q%bﬁmeﬁ §6a lighh Srd’vﬁxsdoﬁ&l%fk ?11/&1355 aaEgd in

r eaf the remaining s I'S

© (RSGE b £t s ehont-phirsh Waithmheny Hacare-mireli e dicadnic 15

acid ngtHy&@def theory) of (E)-4-[2-(4-mnmethoxy- phenyl)
h [ t al
Asolu}{\%%;pop eﬂy rnmo fﬁfs) ?E}/? {4~ ([)éN (f—grl%?ho?cy %henl\y/ﬁ -vinyl]: phenyl}-

- 5- oxo(lﬁﬁ'))hdlﬁ):-al-ca{b%c{rlﬂaéléMyhéﬁ%tmh@'ﬁrﬂlo)’aéﬁhﬁib'n]ofﬂié ghéh‘l}meano

echand] G5 Rl oG Ho5I503 1 e LI e oRoEa B gRed

solutioreis reated with water Weseipitardhé pro@xarfHesoBbmaterialidw@iected on

 afilted ﬁ?ﬁetl vpa@hﬁ%lfw 1'1El§'ater hgﬁlér ‘ﬁ’ﬁléhiﬂt% After crystallization of the crnde

amideyfyoph @ISlDtIhE of NSY—d(rE@th}dfO{rﬂaxflﬂe @dd methanol, 98 mg (25% of theory)

| of ( RSE‘?EﬁF)&Y '[ngg% b]ge\éklbmv&gg%g}zyl? "\5/%)3(:8 roﬁ@g%g %%:yl;c 5

acid m¢thylamide are obtamed as a light brown solid; MS: m/e = 351 (M+H)".
(RS)-(E)-1-{4-[2-(4- Met hoxy-phenyl ) -vinyl]-phenyl}-5-0

solutlon
(RS) - (CE5 Ty C@ﬂfizﬂ &n’@'ﬁhoxy phenyl ) -vi nyl } - phenyl } -
5- oxo-pyrrolidine-3-carboxylic acid in 7 m of

a) (E)dLMbdh@kpﬂqM@ﬁﬁm@H&ygetﬁem -ghyqRt hanol is treated

rop uric acid and heated at 40 r 20
In 3 iglpge s gy %%]F%Flhiji inpemple o), Gerepelinn qf gt &
n1trobelV@Dp]ﬁc&bB@hathhﬂf Rakihg beﬁiﬁﬁiehﬁﬁ Fﬁ’eﬂtﬂh theS(Ei)-leﬁ&tE&qr\lg (4~
e

nitcoptigyelEed] o Gpeg g@P‘”ﬁ&g‘L kT imwreart AEtkng ZiZLoL e

Exampl@38Y 1(RS)- O@llﬂg O[§ (%ﬁ lﬁ%ﬂl)aﬁ*xﬁ 1 PRLLs- 63 S dAdine-3-

- b) (E) #nRefn- Memuﬁyeplhem@—&ﬁll}m@hepﬁﬂdrﬁhecrySt allization from ..

Inan ﬁaﬁ%gusomanner toct{ryc%escngedein ’Examp e gyb)s t%e red%ctlon of (E)- 1'm5ﬂ1
0xy-3-[2-(4-nitrophenyl)ethenyl] -benzene using tin yields the (E)-4-[2-(3-methoxy-
phenyl)-vinyl]-phenylamine as 2 brown oil; MS: m/e= 226 (M+H)*,




t heory) of
(RS)-(E)-1-{4-[2-(4- et hoxy-phenyl)-vinyl]- phenﬂp}3§meﬂ
x0-pyrrolidine-3- carboxylic acid nethyl ester are

-~ oObtained as a light brown solid; Ms: me=352 (MtH) +.

WO 2004/036$27 PCT/EP2003/010384
(RS)-(B)-1-{4-[2-(4- Methgyy- phenyl)-vinyl]-phenyl}-5-0
X0-pyrrolidine-3-carboxylic acid nethylan de A

c) (R@QE}J-U{@-"EZ-@g Nﬁ%}cﬂgh&lﬁl)-’l\nﬁ?ﬂ]‘)ﬁﬂenﬂf} 5(&)}3}&@1&1&&—% -carboxylic

4-1 2- (4- met hoxy enyl) -vinyl ]
acid 5_oyo- pyrroI|d|ne 3-carboxylic aC|d nethyl ester in

" Inan ﬂnadog&hs @hnifer fahattde@nbed mrmtuh ¥leadst)) Eieﬁeacﬁ&d"@ﬂwj—ll( 2399

5

I

o

1

v

20

2

wn
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 Inana

for 1 e E
meth SR OB hvpOTeating cé%ﬁé‘ﬁwﬁldf% ﬁ@a@ao?m?ﬂs
methamgiphenytpvipylpehaivl -3t exot gyerolitiaddcdarbokyli: asidlab dbiminablid!

ed on a filter funnel, washed with water,
MS: n#l? ﬁ@’?mth hept ane. After crystalllzatlon of the

&) (ROF(ENE-{2ePi( Wdhoamphenﬁ)xﬁanpbényNS%ﬂdkpmtoh&lhé&fcﬁﬂmcﬂh

acid j.hanol , 98 ng (25% of theory)
E§ %§ (E) - 1-{4-[ 2- (4- met hoxy- phenyl ) - vi nyl ] - phenyl } -5
Inana pymewrier th thad-dgscobedio Brhinple 33 d), therestetifjdation o RE}-6E)-

1—{4~[g-g§ %llx&ﬁﬂiygﬁe@d)l VLng}h]t plpe%%—é&l ﬁﬂrohhge 3rcgl'b%xy?l Jaa(i%@s

the (RERE))- gjiaﬁ{metp@wéwm}-mxwp%ﬂw prorpyrydlidinetfesnybgylic o

acid rﬁ%%yﬂ)yﬁér%hgx‘o% sﬁld A hadshenaghd methyl ami de a)
(4-nitrop ) et henyl

t n benzene In
) (ngﬂ hha{mﬁ e%ﬁh@bewlé-wqyﬂrphseﬂﬁﬁquferwrrﬁh@gﬁrmréogéa)
acid niefigldn@aet i on of diethyl (4- nltrobenzyl)phosphonate
met hoxy zal dehyde yields t
Inan i“@joﬂﬂ?“%’@?ﬁﬁ&&? siephed WGP aD e iy Rpchisingf (RS)-(B)-L1-
{4-f2- {@ﬁﬁﬂﬁﬁﬁ—gﬁéﬁyﬁ-ﬁtﬁl lehya b oo -piRolidTh €3 c&Boxyli Midid thethid - 4

m 1. hen |a n_an analo
ester it Bt O T e EPBee P Bl ey o oxa ghdme-
3-carboggliccicidanetivfiantifd as hlighd yaHow solid; MS: m/e= 351 (M+H)™.
oxy-3-[2-(4-nitrophenyl)ethenyl]-benzene using tin

: Lehd -4+ 3- et haxy- en -vinyl ] 5.
el 84 RSP SR DR G PIERA 5o Birblidine 4
Mar ch 2d0xylicwed aedywlaiés27 PCT/ EP2003/ 010384 -40- c¢)
(RS)-(B)-1-{4-[2-(3-Methoxy-phenyl)-vinyl]-phenyl}-5-0
Qg | id In an anal ogous
o) () L oA borclE D) 28 e}t ne
‘Inan q:r@gqup@ﬁaxmer {orthat deseribgdgn Example 36 a), the reaction of diethyl (4-

nitrob@RABNpROBIA I ﬂ%@gﬁeﬂ@p@ﬁxg&wm Al R6ApG4aci d

el ds he (RS)
_ nltropﬁgql benpene 292 y@lpypﬁﬁ@ﬂyﬂml@a MSomfssr 2481(Mii-ne- 3- car

RS B)-1-{4-]2- h ']-ph I 5
OM’P%} FH’i{th"é[dSSCE‘a‘?ddBﬁﬁmEl aglnghe) A %fs(g);fn uﬁ;Oan

3-[2- (mm@uﬂ)emﬁﬂpbenh@etmmmﬁﬁaaﬁhb@fg 4-- (a&xmiw& Bhednd) ,

vinyl] ?h{ﬂlaﬁ%ntzl%%lgg %ﬂ E{? %@(%W%yl] phenyl } - 5- oxo- pyrrol

¢) (RS)}-ENBA{B{T-M- BIQKMLP}@n}a)ShdyIYJpﬁEﬂﬁ -5-bk@pyrrolidine-3-carboxylic -
acid (RS)-(E)-1-{4-[2-(3-net hoxy-phenyl)-vinyl]-phenyl}-5-0
X0-pyrrolidine-3-carboxylic acid nethyl ester as a

b e d; M5 nmle= 336 (MHt.
)(E)bl):’g 4 Flué‘:‘?allﬂl 23)-Anf gﬂﬁy libd (M H)

--—In an fratogousmbrins tolviiit dascbed3h Exgrvplelps c), the reaction of (E)-4-[2-(4= - |

fluoro-phenyl)-vinyl]-phenylamine with itaconic acid yields the (RS)-(E)-1-{4-[2-(4~
fluoro-phenyl)-vinyl}-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid which was directly
engaged in the next step without further purification and characterisation.
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e)

(RS) - (E) - 1- { 4- [ 2- ( 3- Met hoxy- phenyl ) - vi nyl ] - pheny P J4eENg007
x0-pyrrolidine-3-carboxylic acid nethylam de 15 In an
anal ogous manner to that described in Exanple 37 e),

WO 24082683 nol ysis of (RS)-(E)- 1- PCT/EP2003/010384
{4-[2- (3-net ho) cy-phenyl )y vinyl ] - phenyl } - 5- oxo- pyrrol i
di ne- 3-carboxylic acid nethyl ester yields the

Q) (Rsi Eﬁ)r-( Pz (1; I{lvforﬁ%héx%flﬁﬁhﬂ!l?ﬁeﬁf}@M!o)pﬁfdﬁ)iin)a phgsilc 5-0

yrrolidi ne- "3-carboxylic acid nmethylam de as a
ac1dm|‘3’i teYel | ow solid; MS: mfe= 351 (MtH)+. Exanple 39:

" Inan a&zﬁi@kol{s Eaanﬁer{téﬂ{at?de(sénﬂ%ldti@ﬁﬁnqimwd )&Vbdﬁétiﬂca@hﬂﬂk&)v—@)ox |

rrol 0 carboxyl t hyl ami.de
(o RS A e o POy BTy i BT PiDs
(RS)-(BP1404l-0pdusophandrvih ] -phailyl} deaor pybetidine-3Eeetrgyle: 23k
thﬁ% the reaction of diethyl (4-
methylgstef-obenzyl ) phosphonate with 4-f I uor obenzal dehyde
e) (RSY{BHa&t-P2h{d-Ruoye-phédylloviayl pphadyl} S-oxo-pyrrolidine-3-carboxylic

enyl ) et henyl ] - benzene as a yell ow crystalline
aCIdm‘aﬂ’l”fa‘E&‘p‘{]|\/5 m e= 243 (M +. 25 b)

Inan a@a@ogw[@noet t@ﬂuod@cmagmyisyanwlm d)-thhanipolysis a&(RSh (Rnl-
{4-[2- @nml Slobey r{egl gaogpg)gﬁsmlﬁgg L chBoERuRkE teddl Rier

|on

- yields '@16K@S)(@)ﬂt{éﬂbﬁw&n%o)ﬁlehﬁhwﬂ}’u'lﬁ’bﬁwﬂr%ow-lﬁﬁr‘thdﬁley@ ehrs

oxylic E&ﬁﬁ{e Iaﬂ‘uc{e%s 4 é?hftn]: éb‘i’iﬁ%?hﬁ)&éé'a%g (l\;!-\-ﬁ)"1 ] - phenyl am ne as

Brame B KB i 4 e S TE R S

nanner;;arb@xyyl@ﬁqdﬁg Leh&d in Exanple 36 c); the
reactlon of (E)-4-[2-(4-

2) (E)-)}I- - -ﬁiﬂyﬁ)ﬁﬁfﬁ %h%%ﬁ%@%ﬁ{% ne with itaconic add

Inan zfﬂald)@mﬁ-mﬂihﬁémb Yhav desydifedih Exmpnhgle 16 2)xthe myctionl dfdiettgd @-car b

i Y S S T R L

nitropbérgh)abtet]itsatdnem am;&armrcqmameyohdmsaﬁ@#/ TEOEBROT.

b)4 fggﬁﬁl? Oa%/?ig%‘%(pk FUor0- phenyl ) - vi nyl ] - phenyIE 5- 0X

anajpgouschingente st descbisdyih Exampe3ah)ntbe hydrogspaten ofi

chloro? giggt HBp AT gﬁ bgaﬂﬁggﬁfgzatm SRR BY a§a1ed)

catalysl b{1f4w1[&2a feartiph (iserfdf days pnd simpltancprraaguction obibs dpyhls o| |
bond ﬂé bglh @gﬁ%&ﬂogﬁmﬁﬁ gth%l'] glhilgﬁ' atnﬂﬁe as3 dark brown oil; MS: m/ =
-

phenyl ) -vinyl | - phenyl}
232 (MH' rolidi ne-3-carboxylic acid nethyl ester. e)

<) (RS§-RSh- ﬁ-@-’dﬂ‘&&pﬁ%ﬂ)%ﬂﬁ’ﬂ RAyIPBRY I pyrr¥lidine-b- CB}b%ﬂ))lic}amE 0X

_ yrrolidine ar hoxyl i c cid t hyl am
| Inm%&%@%ﬂ@nﬁﬁﬁ desgrib PEH%%@?%@ Fwa%%ﬁeljzg(?

chiorcﬁﬂﬁn meﬂl"?i Yhéry) la%n&ﬁﬁ)ltﬁcﬁhrcjmdlﬁllds the (RS)-1-{4-[2-(3- chl()ro

Phenvi?eet%v rahestslw%ﬁg PQUPE‘YH%? @@fé?lg %F%PE@% goltd i

m/e= $BSIMGE)- | - {4-[ 2- (4-fl uoro-phenyl)-vinyl]-phenyl}-5-0x

d) (Rﬁ?{hf%(% %Lﬁ‘&l‘]orol\é‘ ﬁ; gﬂlyg lerltyih z;o-pyrrolwneg':mcargong;ﬁc fia

- .methyl ester -

. 35

In an analogous manner to that described in Example 37 d), the esterxﬁcatlon of (RS)-1-
{4-[2-(3-chloro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid yields the
(RS)- 1-{4-[2-(3-chloro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid

~ methyl ester as a white solid; MS: m/e=358 (M+H)".




Exanpl e 40:
(RS) - 1-{ 4-[ 2- (3- Chl or o- phenyl ) - et hyl ] - pheny! } - 5-"8XGIHY
rrolidi ne-3- carboxylic acid nethylamde 15 a)

E)-1-Chl oro-3-[2-(4-nitrophenyl)ethenyl]-benzene In
Wozém) [2-( phenyl) yl']

0%8%H| ogous manner to that described i nPEKEPAINDIEE
a), the reaction of dietgyl (4-
ni t r obenzyl ) phosphonate w t h 3-chl orobenzal dehyde
e) (RSYA( B 04 {20@ -l rolplehyipsiyP-phemf}45-oxd-pyresidaiyd-tabhghy | ]
e{%ze e as an orange crystalline solid; Ms: nfe= 259
aadm(‘e 4-[2-(3-Chl oro-phenyl)-ethyl]- phenyl am ne 20

" In an dmalogbusatainecio ulat desatibed ih Bxdrylé 370k sthe bibddlyisia oERSHPI-B- 36
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»

(-6 sy SHT SRR n@fﬁ%@ws ARy

yields fedRE) l]rtﬂdzl-(t-ahlbmqpl(eﬁ% ethyl] phenyljeBbzd pmoltohne—watrhomhc

aadmﬁ%faﬁdé eaagalhgﬁty %HQ. ?.}%@Dg (Mifaneous reduction

4-[2-(3-cbl oro- phenyl) et hyl ] - phenyl ami ne as a dark
Example an (BB} 1-{4@-(4@1@01‘0 -pieayl]-gthid]-phemyB- L pxo-pyrrolidine-3-
(RS) - 3 %@a&ﬁ J@Jngaphenyl) et hyl ] - phenyl } - 5- oxo- py
rroI| I ne-3-carboxylic acid In an anal ogous manner to
at described in Exanp 36 c), the reaction of
a) (E)éi @@91(034(6 Wr %‘FISPM?MRX tbﬁwe}le phenyl anine with
Inan é.ﬂaﬁfg@dﬂ# hardet © NitSesdsbddia Eediple 36 )4k Bea(:@oﬂﬁﬂdwﬂﬁ;d (4=

s e T S A

mtropﬂ):nyl)ethenyl -benzene as an yeﬂow crystalline solid; MS: m/e= 259 (M)".

L R T e

In an aﬁhigomu&mnhﬁt dtesmbifahh Edﬁapie bl thehy&ogerptien SfAEML;

Chlorcfg?% gf %roé%%n%ﬁgthoné%ﬁn%ne %‘l ﬁrﬁ ﬁ’latﬁ)lhu nyﬁ1 fargo%g?coiﬁ )pyr rolidi
catalysidbuBwitiaz tractioini 1n:met0f 18 hpusladd sitdulaneous reduction of the double
s RO SIS I,
m/e=3% (M+HMS: nl e= 358 (MtH)t. 19 March 2007 WO

c) (RS? qgé) 9(%%%%{01"5 ﬁ%@ﬁ% Pﬂegg@ 3 h X0 jagﬁ%?hﬁf/ -3- caxboéyr%mla}udS o
Inan mlqsywmmm todbhd deseribeddp | Erempla 36 €. Wéf?‘i*ﬂ“ahﬁ’fge (ﬁ

chlorda anH@ ﬂ?ﬁ@ﬁ‘}%mﬁ@ with ﬁ&coﬁﬁ%@iﬂ'ytéﬁﬁ. thd (RSXa8! [Ea(@-ZhIS])Or

phenypzeﬂeﬁl phsre o qséqeenmo F'ﬁ;FF‘]]DQEWé Agity2s 80 8Fltg otk M ne-

e_gg:aut;@ytyl ic acid nethyl hest er 5 KI IeI ds the
4- 3- t
& (RS bt HeOWorp oyl henl- i?chyy Mréee&ga%ow igd

meth)&egtérow solid; Ms: nmle= 357 (M+H) +. mpl e 41:

oo bt P SR BISRA AT ﬁﬂ%@%ﬁﬁmﬁ of (8% PY

{4- [zl(zﬁkmam%eﬁﬂpeﬂmn Dhédylins-bropfreshinees-bebosylic obhpddetht o

- (RS)- é;ﬁa[?-l,qg nag?cﬁ?egﬁlggpnygvp&%}r E at dyrro I Degl cargox%c MRye 36

methyl edi¢rab e whitt Jolilddfhnieatsy (d)t.h 4 chl or obenzal dehyde
e) (R% (Eﬂ ?5{4 ??4—Elgl)oro~pﬁeny -meﬁ ;Lhen)(lfls oxo—pyrrolldme -3- carboxyhc

--acid methylamide = “

In an analogous manner to that described in Example 37 ¢), the ammolysm of (RS)- 1- {4
[2-(4-chloro-phenyl)-ethyl}-phenyl}-5-oxo-pysrolidine-3-carboxylic acid methyl ester
yields the (RS)- 1-{¢-[2-(4-chloro-phenyl)-ethyl] ~pheny1}-5-ox0'-pyrrolidine-_3-carbowlic

" acid methylamide as a white solid; MS: m/e= 357 (M+H)™.




ni trophenyl ) et henyl ] -benzene as an yellow crystalljn

solid; Ms: me= 259 (M+. b) %Marc%zow

4-[ 2- (4 Chl or o- phenyl ) -et hyl ] - phenyl am ne In an

anal ogous manner to that described in Exanple 36 b),
wo ZQDH@GWdr ogenation of (E)-1- 15 PCT/EP2003/010384

chl oro-4-[2-(4-nitropheny.)ethenyl]-benzene using

plati numon carbon (5% as the catalyst but with a

Examp'lee@.Ct (IEH) 1L IIE-(@Flulago {iﬁ’éﬁyﬁ eamlj -Stiefl b8P rolididuet i on

ou bond y

4 [2 634 EH 6?%1‘5‘!?1@549111)‘ eet hyI ] phenyl amine as a |light
yell ow solid; Ms: nfe= 232 (MtH)+. c)

a)4- [zGﬁﬂ)luo}o{pﬁer[yB-e(ﬂﬁd]QﬂhaﬁylamﬂhenyI ) - et hyl ] - phenyl } - 5- oxo- py
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1 di Lig.agid | |
R s e e N
fluoro4-224{mtrophhbybrethepiipherizpreclERarhple piahydingpatiediwinton carbon

(10%) a%@xc in}sl%st?i 'd? h% ﬁ53 fl%xh%] é %%{12) ﬁ?é"ﬁ ;Ihg }ﬁ&mi%lg énsoar ellow

I'ne-"3- car oxyllc
solid; M&:lrdieaﬁlbﬂM ff V\,hlte solid; M5 me= 342 (MH+. d)

DB A A ook oo
In an analapog cronerdn et dqsc;nheam Expowple 30sedhe Wa@oaméﬂv& - flegro-
phenyl? I@ﬂw[yg%h@ﬁ)}lz{xﬁﬁ@{vitﬂﬁaé ntnc(aEﬁ))nei&s the (RS) 1-{4-[2- (3 ﬂuoro phenyl)-

| oro- nyl}-5- pyrroli di
ethyl] -ﬁbergl}C%@J@d;@qohémg-érqgr@m@}cdgldt aﬁ@ hght brown sohd MsF e 326
(M_H)(*RS) 1 {4- [2 (4-chl or o- phenyl) - et hyI] phenyl } - 5- oxo py
carb xyllc cid r as

o) ( RS); r1d{4 &53 Fllﬁcgo.-g qny Wq.y -ply x)(/) pyrroil ine-3- cal%oxy ic
acid mefRPhmide) - | - { 4- [2 (4- Chl oro- phenyl) vi nyl ] - phenyl } - 5- ox

I 50 3pla b ARSI At SO SR EARORRS 150Eor AT B

{4-[2-Ghfucrdrphaly Stis] ]| fhehfRSp -oko{pfrrolidine-3-carboxylic acid and reaction

scoe iRl BARRI L S g e

phenyll—e{lﬂrl Elﬂleﬁyl}-ﬁ-bk@p]zrfqﬂhhmy.’o -yarbodyli¢ dciduinethylainids-apx Beh yelloot |

ic 35 acid nethylam de as a white
solid; F15/1E Il e M (MiH) +. 19 March 2007 WO

2004/ 026827 PCT/ EP2003/ 010384 -43- Exanple 42:
ExamplRg - (R4 {4512 (8-Fiuonepbeqyhestyilly pleniisyoxpipanglifingSox o- py

rrolidipe=8z.8 aci d nethyl anmi de a)
4-1 2- ?%;B%P’ﬁoro@ﬁﬁwﬂﬁ &et hyl ] - phenyl am ne I'n an
anal ogous manner_to that described in Exanple 36 b),

a) 4-[2- HeFlpgrarnbgumaethdhpkmmylepyne - 5 1| uor o- 3

| Inan e[n%l &s%inh&ﬁh%ﬂﬁas@ﬁﬁbﬁ%’ E}am F&ihﬁ)n?tﬁ’ (B)-)-

n, carbon I t
ﬂuoroy% La %smfrﬁ@eml e Bllw%FrezsﬁwoLEﬁsmPi @rﬁ% aﬁpﬁyg ?fﬁl,a ﬁ];ﬂ%aﬁﬂbﬁé
(10%)a@$ th ¢ z:gétﬁ}i&lds &Qhﬂ- - (4NMRordpRenyB-kthyl(} Mitenylihine as a light red

2 -F uoro phenyl) ethyl] phenyl } - 5- oxo- py
solid; MFSQO%‘ (i éu‘% rboxyl ic acid In an anal ogous manner to

b) (RSY41a44- [QQMIUohﬁﬁhdnﬁl)E&ﬁﬂFﬁlﬁnﬁFlS@){o pyfrelidigas ichbaxylit acid

Inan ?IF%’@B Srggnlggﬁoté%t ngalgbﬁ'?Hé B{amp%e ?é/ C);l the Peagtﬂ}{jl O%EI‘ 9?4 \ffuoro- :
pheny)) R8)yl)ipHedylfiRine Srth litaconte qotdeiatds)the (RS)-1-{4-[2-(4-fluoro-phenyl)-

ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid as a white solid; MS ml e=326 (M-

H)*.
c) (RS)- 1-{4—[2~(4-F1uoro—pheny1)-ethyl]—phenyl} -5-oxo-pyrrolidine-3- carboxyhc acid
methyl ester

' In an analogous manner to that described in Example 37 d), the estenﬁcat;on of (RS)-1-

{4-[_2 ~(4-fluoro-phenyl)-ethyl] -phenyl}-5-oxo-pyrrolidine-3-carboxylic acid yields the
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30

et hyI] phenyl } - 5- oxo- pyrrol i di ne- 3-carboxylic a%‘ﬂqarcizow

a light brown solid; Ms: nle= 326 (MH+ c)
(RS)-(E)-1-{4-[2-(3-Fluoro-phenyl)-vinyl]-phenyl }-5-o0x
o-pyrrolidine-3-carboxylic acid nmethylam de 15 In an
WO 2@#B3688Jous manner to that described i n ExRCRERZCBE1¢I54
the esterification of (Rp-1-
{4-[2-(3-fluoro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidi
(RS)- w @ @aﬂm é:hérﬁrl)a&hﬂ ?E%Fli}ga&cblﬁﬁoh&lﬁe Bn:‘é‘rﬂoﬂﬂﬁraﬂi@d' ate
l.ari am npe yields th
methy] @@)‘ asla }Hte[sghd( M pries7 322 (M

d) (RSMEPW{& fﬁ@hmhbm@lﬁﬁw }/H@]%éhy{}yﬁ bRJ-btdlRind=L ok yd ic
hyl am de as a light yellow 'solid; Ms:

acid “@ﬁ‘i’ (";‘E +. 20 Exanple 43:
In an 4dopeuk-madmpido (bt Besatibeatip Beayply 374) ik }tmﬁibﬁzﬁij b} (R8y-ax{@- py

(Rl - %Wéﬁ@re)ﬂ%é e B SR A o RS gous

yields ﬂRrﬁR&‘)F 146 -hﬁﬂuaii‘esrdlenﬁ)aethylhp]feml’}fﬂ -exoyrivlidintfecarboxylic
acid n{%}'n‘}fa&%%} 9% E@? IE @)lg%ﬁ Ne t3 ?11 WTI]I)+b enzene [ Exanpl e

usi ng aI | adi um on car bon 25 (10% as the
Exammlafé‘m ;&1&&) 1y{4e ZdéMeﬁ@xy phenyl)-ethyl}-phenyl}-5-oxo-pyrrolidine-3-
4-[ 2- thyl ] - phenyl am ne as a |i ght
fod  SAPPyeRRe RepRlmgE! Ll 270}
(RS)-1-{4-]2-(4-Fl uqgro-phenyl)-ethyl]-phenyl}-5-o0xo-py
a) 4 %&F@Pﬁfeﬂﬁm&l&ﬁ%ﬂ;ﬂh&%ﬂ%’m I n an anal ogous manner to
Inan :hﬁﬁ o3 eSanEMe that BedeiBdlinh %xé’h@pl@és b)t e h{rc&agénbﬁ’éh éiff (E)-1-

(4-fl uoro- W th

ﬂuoroI 4(" &c@:rﬂzgo]g}gpﬂ)e)d}eng—ge%qqge ample gS a)ﬁ1 usmg p alladitim on carbon

- (10%)(akBecdtalfst ylelds (H-4F [2UG@HB ARG PHeny!)- 2Byl ] -phenylamine as a light-

redsoﬁ&@% %@2&@)’@} Iﬁbox?ﬂ gxrggl(sl ((jll\/[]eH?f?; boxylic acid as
b) (RS RE-[2(§-Befioad phshyl)oethryl ppmyl}5-eohpshiotigtine sydafboaylimecidpy

Inan e eL R Ry S bRl Bt Rk ﬁe%%%&rﬁk 2yt

oxy-phéngl)-ethyphbnybmtinowitb fitadoRB)acitl-yieBS the (RS)-1-{4-[2-(3-methoxy-

s AR AN IS A

338 (M@@ﬁ/ 026827 PCT/ EP2003/ 010354 -44- (RS)-

) R BRSNS H BN AN cko-pyplidine 3-caboxlic eid

me Yb@teér as a vvhlte solid; Ms: mle= 342 (MtH) +. d)
Inan e(r%ko&sgﬁlanﬁel{téﬂﬂa% aksd fédl‘l{‘? ,rEQarR;;l@gW&) th¥ 'eﬁé’rliﬂca%;}?mkk)'ﬁ 0X

pyrr aci d hyl am In an

i di ne- car
- {4-[2-Graetbgrhendinadyl] T mben-oneaprolisins- ?r FArboegliprcid geidethe

(RS)- U}ﬂ{@@ ﬁ@dhbb%} ﬁheﬁifl)—@@x?) =phie )]4}' -5-0%0-~ p?'rrohdlneﬁ -carboxylic acid

oxo- pyrrolidine-

h
meﬂwgeseeaﬁwd;eg 0‘38 dwﬁﬁ'{lﬁtyl%éé@ﬁpyl el ds the
d) (Rso-%@;lz-é.s {43 Rrethéxf-b iD= datyﬁrpﬂeﬁyl}aslmxbipyﬂbmwé B-c&bemc py

ne- 3-carboxylic acid nethylamde as a |ight

*acid msfiigr lid; MS: me= 341 (MtH)+. Exanpl e 44:

Inan z(rBBgods-nﬁanEﬂ:o (thvidedaabad-ip meayhly 372¢) hthk hmpiodri b} (R8)-0x - py
[2-(3- {nreﬁ)lloxy-phen.yﬁ3 -ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid methyl ester.

— _yields the (RS)-1-{4-[2-(3-methoxy-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carb-
oxylic acid methylamide as é white solid; MS: m/e= 353 (M+H)".

Example45: (RS)-1-{6-(4- Fluoro—benzyloxy) pyndm— -yl] -5-0X0 pyrrohdme -3-
' carboxyhc acid methylamide




10 carboxylic acid nmethyl anmi de a) '
4-[ 2- ( 3- Met hoxy- phenyl ) -ethyl ] -phenylam ne In a
anal ogous manner to that described in Exanple 36 b),
t he hydrogenation of (E)-1-

WO 260#06823- 4- [ 2- (4- ni trophenyl ) et henyl ] - benz BABER2B9341§3R4e
38 a)] using palladium og carbon (10% as the
catal yst yields the

a) 2~ (4431{1&3(5&%@;15;@@@??&&5 et hyl ] - phenyl amne as a |ight

red solid

Inan a@%ggouf IERREr3o (ﬁsﬂt I@ESFHW Eﬁ’éﬁ%ﬂ’@ QIEWI 3P2BERY A28 Bk o0- p

" reactioni4-filorébengyiadcdhol iaewad dfberagzlmdohol withn-chlab-GgtitispymdmRer
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it RS 5 B BATBAE Sy b T

b) 6-(4- Flam@meﬁz;&mygi-pynah&sylidmﬂ RS) - 1- {4-[ 2- ( 3- net hoxy-

B 80 RS POETY o BB S 255y

- mmol) d&8pa pofrderfi2 3§ /bl wrdenand .2 mibf acetihadid is mh:ec@/dlr}dem&wcfopy

e 5 A SO s ORI P Pl g
water grideethybacgtaiet thgmaft@:nﬁltgﬂ'ed(qszg) algyer of Dicalit. The orgamc layer is sepa-
rated, ﬁﬁed[o%el(sgagi?ﬁ Q8ikaRf @ﬂ}f!)r)afeghﬂd@rlﬂedﬁlagd‘}we}sué Phere RY 68Ol i d

tained DBy, (439 ooy o Acki ey eNigm)-Perip 1 vIsminegt § eeio- p
solid v%'idh% én%hg'éﬁ 1§t&@1‘é§c@i&¥ hitGo@Ginther ﬂﬁﬁﬂéﬁltmﬁSt er as a |ight

<) fRSi/h@ LBy Ebuﬂna Pwzrlexx)?ﬂﬁmﬁoﬂbsﬁﬁ%mh@ﬂﬁ?ﬁrrbﬁﬁ@ﬁ9?1? 5-0
Inan a?ﬁ@ro mink el 10 @ha? deRFRAY Bkanp 1@55 9, tﬁsiémk@imdewﬂno@n

benzylp:ﬁr - X%ﬁ%ﬁo?l gg nner &zg’ﬁtgé]n?éacd S ee gruldg ngeini%-i ﬂ":’mro
benzylb:%r)(p?namanfw - o esyyolidiat-Byhbomtie astd hs Herexsohy (yicdd 479 ne

fth ci{%—goar boxylic acid nmethyl ester vyields the
OLEQIRS) - 1- {4- [ 2- ( 3- met hoxy- phenyl ) - et hyl ] - phenyl } - 5- oxo- p
d) (Rsyﬂr[GJ(éd?iumGe-s‘Bema}oby)~wﬁwﬂ—£y@6iaiormfxbﬁﬂ?mm3darm1‘a anhli t e
meth d; M5: nie= 353 (MtH) +. Exanpl e 45:

Y%ﬁg 1-[ 6- (4- Fl uoro- benzyl oxy) - pyri di n- 3-yl ] - 5- oxo- pyr
A solution ofi0B exgd0.3 aembid 0f/(RSY-1 4644 lnebibehzyioxd-ppodivardihs-208 7

| pyrro%e?oj%%%ﬁ ?d Bgﬁl%ﬁoagﬁeggﬂ?o%gﬁmﬁe 55 tf@gtfd W1th 58 mg (0.35

enz

mmolbnfél,ﬁgr@t@nvﬂahn@daao&, mdahe mixbue. 1Sl§’ed6q1 At RIL fom/é%lm Fﬂhqrre—

s A B30y eSO

aminezregdfest 4ftsr Hf mingfhe solvinhis evesppv@pedg.mﬂprere uced pressure and the
resxdugm Qﬁg&ﬂa&%@ébb@@ ?K ylil?{?é]) us§1 Biok:5 ‘i’mﬂbﬁ'i'é & Jiﬁ:lﬁ%m@th)lﬁé alnﬁW
or o- Benz 1_y pyrid g/ trin
methaﬁq)l)gf theslugnt. Ghergaxg obirgd A 58(15 of theory) of (RS) 1-[6-(4- uoro~
benzyldx)4 03-0 Beny dine:3 1t Ll Ghefiy 1A 2 g oil
= s:;()éry(- mol ) . of i r%}ﬁﬁ IUDB)%IEX : f'lﬂﬁ%(vvat e? ;%geeo O7
Whmhﬁ?hdéﬁesﬁﬁé‘iap‘é‘nﬁmsdnﬁ’% %2&’%5 under refl ux for 4 hours.
For the working-up, the reaction mxture is treated

Examploger Tubgerous stirring with water and ethyl acetate,
thereafter, filtered over a |ayer of Dicalit. The

Téblets, bR jfoﬁowm% COIIIIPOSlt%OeIP are produced in a conventional manner:

mngablet -
Active ingredient ‘ 100
Powdered lactose 95
_ ‘White corn starch 35

Polyvinylpyrrolidone " - 8

HQ March 2007
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- Example Dt  Injection solution -

30

to rated, dried over sodiumsulfate and evapor at g%ﬁ h 2007
under reduced pressure. There are ob- tained 0.2 re
(45% of theory) of
6- (4-fl uoro-benzyl oxy)-pyridin-3-ylam ne as a greenish

WO 2004076827hi ch is engaged in the next step RFTERR1$3/010384
further purification. c)ys.

(RS)-1-[6-(4-Fl uoro- benzy? oxy) - pyridi n-3-yl]-5-o0xo- pyr

Na cafb8kjrfitRAstace ar boxylijpc acid In an anal ogous manner to
that described in Exanple 36 c), the reaction of

Magnesiymn steargfgr o- 15 berfzyl oxy) - pyri di n-3-yl anine with

Tableiweg@ni ¢ acid yiel gspthe crude (RS)-1-[6-(4-fluoro
benzyl oxy) - pyri di n- 3-yl ] - 5- oxo- pyrrolidi ne-3-car boxyl i

ci a green solid (yield 47% of theory). d)

Em%:lﬁtg) - %%%ES( 4- Fl uor o- benzyl oxy) - pyri di n- 3-yl | - 5- oxo- pyr
rolidine-3-carboxylic acid mnethylam de 20 A sol ution

Tablets bf the ollvgyingGoB1pasitien) argproduced in a conventional manner:
(RS)-1-[6-(4-fluoro-benzyl oxy)-pyridin-3-yll-5-o0xo-
pyrrolidine-3-car bq?/ﬂb@etaci dinb5mn

N Ndinethylformamide is treated with 58 ng (0.35
Activeipgiedief N, N- car borf® - di i mi dazol e, and the mixture is
PowdStd Iakgsk at RT for -Zpgmn. There- after, 26 ng (0.38

. mol ) of nethylam ne hydrochl oride and 50 p1(0.35
WhiteeoH} dtargh ¢ ri et hyl - 6grri ne are added. After 30 min, the
Polyv&ﬁbyﬁaidoins evapor atijegd under reduced pressure and the

S5 resjdque js chromatographed on silica gel using a
_Namé’@?{@-l?fbﬁftiﬁc% of di gﬁl oronet hane and nethanol as the

Magnesdivie fearaither e are @bt ai ned 15 ng (15% of theory) of
Table RS),-1-[6-(4-11 uor%go
Y | oxy) - pyri di n-"3-yl | - 5- oxo- pyrrolidi ne-3-carboxyl i
c acid nethylam de as a green oil which solidifies on
Example &ndi Gepstl®: m e= 344 (MrH) +. Exanple A Tablets 30
Tablets of the foll ow ng conposi.tion are produced in a
| o et Active ingredient 100
Caps%%%g{étef%ﬁﬁg% 0s Bg%ma\fwg?{ogaggrn starch 35 35
Pol yvi nyl pyrrolidone 8 19 March 2007 WD 2004/ 026827
PCT/ EP2003/ 010384 -B#%%2n%8car boxymet hyl st arch 10
ActivdiBge@ishium stearate 5§ Tabl et wei ght 250 Exanple B:
ablets 5 Tablets of the foll owi ng conposition are
CrYStE’;[]I“E?d%FE%SB in a convettional manner: ny/ Tablet Active
Micrdchygtatiigle edltilod®0 Powdar ed | act ose 100

Talc _ 5
Magnesium stearate 1
Capsule fill weight - 150

The active ingredient having a suitable particle size, the crystalline lactose and the micro-
crystalline cellulose are homogeneously mixed with one another, sieved and thereafter talc
and magnesium stearate are admixed, The final mixture is filled into hard gelatine capsules

of suitable size.

An injection solution may have the following composition and is manufactured in usual

manner:

Active suBstance . | 1.0mg




White corn starch 64 to Polyvinylpyrrolidone 1
car boxynet hyl starch 20 Magnesi um stearate 4 Tﬁgwga{chzoo?
wei ght 400 Exanple C. Capsul es 15 Capsul es of the
foll ow ng conposition are produced: ng/Capsule
WO 2004026828 | ngr edi ent 50 Crystalline | act oseP@UEP2003/010384
Mcrocrystalline cellulgse 34 20 Talc 5 Magnesi um
stearate 1 Capsule fill weight 150 The active
j ngredi ent havi ng "puitable particle size, the
INHCi:ryst alline | act os%g'og?ld the mcro- crystalline
acetic agi@l | ul ose are homgengously m xed with one another, -
sieved and thereafgdgr.talc 25 and magnesium stearate
NaCl are admixed. The finaf mxture is filled into hard
phenolgel ati ne capsul es 108mBui t abl e size. Exanple D
jection solutio hi¥jsection sol ution may have the
1NNa¢)g | ow ng conposi ﬁggﬁﬁglﬁds i s manufactured in usual
. H,0 manner: 30 Active GubtiBhce 1.0 ng 19 March 2007 WO
2004/ 026827 PCT/ EP2003/ 010384 -47- 1NHCI 20.0l acetic
acid 0.5 ng Nad 8.0 ng phenol 10.0 ng 5 1 N NaCH
~g.s. ad pH5 HzZOg.s. ad 1 m 19 March 2007 WO
2004/ 026827 PCT/ EP2003/ 010384 -48- Clains 1. A
conmpound of the formula I R3
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RR3 NJ Ral (I) Rzi XXY\ | R- O ,.2 wherein i
=N- or =C(R24) X-Y is -CH2-CH2-, -CH=CH or -cré-g&(g;mhszow
R, R-'" and R'2 independently fromeach other are

sel ected fromthe group consisting of hydrogen,
WO 2004P%68En, (C -C6)-al kyl, hal ogen- (C - C6) - BEKER2003¢N &R,
(Cl-C6) - al koxy or hal oggp- (Cl-C6)-al koxy; 10 R21,
R22 and R23 i ndependently from each other are selected
Claim§ rom t he group consisting of hydrogen and hal ogen;
R24 is hydrogen, halogen or nethyl; R3 is-C(O N(H) CH3
and, R4 is hydrogen; 15 as well as

_ or CI—|2§§I1
1. A-cquupaund gf the for S, racenm c or non-racemic m xtures

thereof. 2. The conmpound according to claim1 wherein

Qis =C(R24)-, wherein R24 isg hydrogen, hal ogen or

met hyl . 3. The conpoumd rding to claim1l wherein

-X-Y- is -CH-0O. 4.0 N gund according to claim1

wherein R1, R{ 1 gnd R ] 2 #ndependently from each) 20
gz ~r

other are sgl gfe group consisting of
hydr ogen, hal, , metflyl , hal ogenmet hyl , cyano,
met hoxy or Hal ogen-nethoxy. 5. The conpound accordi ng
h fo claiml wherein R21, R22 and R23 are hydrogen; 6.
WheT®Hhe conpound according to claim| wherein R3 is

Q is=BLOrNCHHB. 7. The conpound according to claim1
. i,h the ( ou s (R) -configuration. 25 8.
X'Yls\%ﬁg'%dgﬁf(f%&gﬂﬁ o claim1 wherein the compound
R, RM endsRf* émdepehdeniynfrom each other are selected from the group consisting of
RS) - L- [ 4- ( 3f |-uor I nyJ.] = 5~0%0- idi
b el T CISY REIREk O R o (PR B B )
h@R4/(0C268PAKPET/ EP2003/ 010384 - 49-
1 R Ppl-{4-(A4- - -5- - i d
R, R L RP hndcfadin 48 BecR O o Yoo I e o yen g
hydrsgen and halpgeng hi or o- benzyl oxy) - phenyl ] - 5- oxo- pyrrol i di
R™ isﬁ?d:%g&ﬁh&l@@,‘éﬁ'dr%eﬁﬁd;d net hyl - am de,
R’ is—C(O)N(H)CH; or -CH,CN; and
R* is hydrogen;

as well as individual isomers, racemic or non-racemic mixtures thereof.

2. The compound according to claim 1 wherein Q is =C(R*)-, wherein R* is hydrogen,

A halogen or methyl.

3. The compound according to claim 1 wherein —X-Y- is ~CH,-O-.

4. The compound according to claim 1 wherein R!, R™ and R*? independently from each
other are selected from the group consisting of hydrogen, halogen, methyl, halogenmethyl,
cyano, methoxy or halogen-methoxy.

5. The compound according to claim 1 wherein R, R” and R? are hydrogen:

6. The compound according to claim I wherein R? is ~C{O)N(H)CHs.

~ 7.The compound according to claim I wherein the compound has (R)-configuration.

25

8. The compound according to claim 1 wherein the compound is selected from

(RS)-1-[4-(3-luoro-benzyloxy) -phenyl]'-5-oxo-pyrrolidine-3-carbo;cylic acid methyl-
~ amide, : ; ' S
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- (RS)-5: wrlr 64 (%t Prii

S
(RS)-[1-[4-(3,4-difluoro-benzyl oxy) - phenyl ] - 5- 0)28%2007
ol i di ne-3-carboxylic acid methyl- am de,
(RS)-[1-[4-(2, 6-difluoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr
WO 209#02¢BX7e- 3- car boxyl i ¢ aci d net hyl - am de, PCI/EP2003/010384
(RS)-5-0x0-1-[4-(2, 4,6-1kg f| uoro-benzyl oxy) - phenyl ]
-pyrrolidine-3-carboxylic acid 10 nethyl am de,
(RS)-[ (-'?@)(4—@1199@013&]&2}[1&:}({ BhdhyB- Stéﬁoféﬂ)ﬂﬂﬂlﬁnﬁ%né’a%dii‘lyc)acﬂhﬁﬁwﬂ Py
|'i di ne-3-carboxylic aci met hyl am de
3(“?—‘? -5-0x0-1-[4-(2,3,6-trifl.uoro-benzyl oxy) - phenyl ] - py
(RS)- 1k [40(3i-shildr6-b3nARipptiehyl b 5-agbSyrrohidihbplcalboditic adib methyl-
al(‘(?Rg% 5-oxo0-1-[4-(2,3,4-trifluoro-benzyl oxy) - phenyl ] - py
i di ne-3-carboxylic acid nethylam de,
(RS)-[ (4RB)(3,8-difkord-béryl6;) hbmyl Jr-5- bkm*pmehhmy-lcnhmhpktahmhﬂhyby
rrgl i di ne-3-carboxylic acid nethylam de,
1-[4-(5-fl uoro-2-nethyl - benzyl oxy) - phenyl ] - 5- oxo-
(RS)- wm@xmdﬂﬁlume -Berzplpk0whknit] - rokal pyi2Qlidietdrgdrhorytieacid methyl-
§g-1 [ 4- (3- met hoxy- benzyl oxy) - phenyl ] - 5- oxo- pyrrolid
I ne-"3- carboxylic acid nmethyl- am de,
(RS)-5¢ ey L-14-{ 24, Q-mﬁmmbs«wlbvaaﬁmﬂ}ﬁmwﬁ cabayylirasid r ol i d
1§m§&gr boxylic acid nethyl- am de, 25
lJ? -5-0X0- 1- é;m (3-trifluoronethoxy- benzyl ony) phenyl]
EubaraRoT Pharillpyrreidingt Saparbraylic acid
,{l@hlﬁld@xo 1- [4-(3-trifluoronethyl - benzyl oxy) - phenyl ]

- di ne car boxylic_acid thyl am de,
(RS)-5ly - {24 g bg Y LB a pHERFE SRR RAD | i n
Igetﬁ 1@@[daoxyl ic acid nmethyl- 30 am de,

905 i BRI R BB i o

rﬁ&ﬁ)laﬂuc[e4 (4-f1 uoro- benzyl oxy) 3 met hyI phenyl ] - 5- oxo-

(rs)-Spiley PP R P s o B R A oo

rpgthyle)ﬁudi; ne- 3- car boxyl ic acid nethylamde, - -

(RS)-1=[4~ @6@%7%%%5%@%y Elen}\rff) 5 Zogcgéi)/y%% %‘Z—S-carboxyhc acid
10&%8ylarbide3- f | uor o- 4- (3- f | uor o- benzyl oxy) - phenyl | - 5- oxo-

_ (RS)-lp[ﬁ[(r.’:%jet%ﬂr@ﬁe%iﬁ%p%w}%—%i-ﬂrrrolidine-s-carboxylic acid methyl-

amide,
(RS)-1-[4-(2-methoxy-benzyloxy)-phenyl]~5-oxo-pyrrolidine-3-carboxylic acid methyl-
amide, '
(RS)-5-0x0-1-[4-(3-trifluoromethoxy-benzyloxy)-phenyl} -pyrrolidine-3-carboxylic acid
methylamide,

(RS)-5-0x0-1-[4- (3~tr1ﬂuoromethy1-benzyloxy)-phenyl] -pyrrolidine-3-carboxylic ac1d

methylamide,
(RS)-1-[4-(3-cyano-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl-
_ amide,
(RS)-1-[4-(3-fluoro-benzyloxy)-3-methyl-phenyl] -5-oxo-pyrrolidine-3-carboxylic acid
7777777 methylamide,
(RS) 1-[4- (4—ﬂuoro—5enzyloxy) 3- methyl-phenyl} 5- oxo-pyrrohdme-?: carboxyhc ac1d '
methylamide,
(RS) 1-[4~(3-chloro-benzyloxy)-3-methyl-phenyl]-5- oxo-pyrrohdme -3- carboxyhc acid

methylam1de, _
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20

met hyl am de,

(RS)-1-[2-fluoro-4-(3-fl uor o- benzyl oxy) - phenyl ] 18 Mzgch 2007

pyrrolidine-3-carboxylic acid nethylamde, 5

(RS)-1-[2, 5-difluoro-4-(3-fluoro-benzyl oxy) - phenyl ] - 5-
WO 20948268371 r ol i di ne- 3-carboxylic acid net hyPGHERE03/010384

(RS) - 1- (4- benzyl oxy- phenyd ) - 5- oxo- pyrrol i di ne- 3- car box
ylic acid nethylam de,

(RS)- 1C@ﬂu’or£ él (é %u&ﬂo%ﬁ’;ﬂ&@ﬂ?ﬁéﬁ%}ﬁ oRNERYIHmR-06RbEyhE id di n

'itc acid
Tg?l}?im[d&»(S fluoro- benzyl oXY) - phenyl] 5-o0xo0-pyrrolidin

(RS)- 1eg3ﬂmiathb@ -eebfdoypipRy 3-8 -pkEblidine-3-carboxylic acid
% benzyl oxy- phenyl) 5- oxo- pyrrolidi ne- 3-car boxy
P Yé@ild& met hyl ani de,

(RS)-1c @5—&1ﬂ(161r0bﬁ(‘-’vzﬂvﬂo@c)%gmbﬂw-@heﬁyli}xQx@-g:ﬁrfr@llldmh—ﬁrearﬁomém bady

acid methyl am de
I(flﬁéﬁYimf- 2 (4-fl uoro- benzyl oxy) - phenyl ] - 5- oxo-pyrrolidin
(RS)-18(43b@yl oy >phenit) ﬁ-@kcd-pmb]ﬁtyhamcﬁiépxyhc acid methylamide,

(R)-1 if %3 été({,rs &&gﬂyfo%%%}eaﬁﬁ'sz °p§¥90gc%*d§ Q}Qau]bbéy"li%)égﬁ Wertl{}/l)ajrﬁlgé n
(8)-1- [4R()3-ﬂm:[xd-—bér&ylok}#)@duen)bbﬁrpybm))hcbhehwr])Gié’llox@d pehybiids n
(R)-14 &Q% r%%fg}p%(% %‘?88"% ngg% fl@e‘%?y a%)?%légﬁgrw ﬂ]Ylamono pyrr ol
(5)-1-(cberaySrephehk oke- paebliing? fgsboxdinpad methylamide,

(R)-1 i&z;-ﬁu&)ég) ﬂzg{oéy) xp;’f,eﬂ;él? xg B Eaﬁa@ chxllbeiéph)c 2B SYAfIgs "
(R)- 11[4:e§) ﬂqorpdae@leoxy)onhenﬂbﬁmmw%m? cmb@ﬁxhqaclé msilylanids o
(R)-1- 4— zyﬁﬁ(ff-ﬁﬁh' 1]15|—§)ﬁo 1Q>11dlne 3-carboxyhc acid methylamxlde,d
(R)- 1-] 6-91@.10@01@31@{191@7}%}1@31' -5- oxo pyrrohdme-3y CarbO?CYl?CXaOCIdO 1¥1et|i]ol !

5,@3)3 [1 (4 benzyl oxy- phenyl ) -5-oxo-pyrrolidin-3-yl]-ac
et oni

(R)-5-Cp).: ie@&f ‘yiflaqro-beagriopryhsphenphiamPidins Frgpporiic agit el
gmjdgs rol i di ne- 3- carb:)éyl iC aCIhg netCyI am de, oyl }-5-0
) ARl s BT R s HE P e

(RS)- {Gﬁﬁ)(ﬁ(tﬁbrolbehﬂa%’@) @Beﬂﬁtfhﬂwpﬁl’tﬂﬂw thaﬂétbliﬁrﬂheny' }-5-0

GRS R AR e A T
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30

35

(RS)- Eheyn}3 Huoroepheyyl)-einylliphen3}-s-ardopydlidmeak catboxylic acid

net,h Ia de, 30
- [2-(3-chloro- phenylz}éthyl] henyl } - 5- oxo- py
(RS)- Q’Ejdl-ﬂemi‘(émm-lphmwﬂ)l—nnﬂbph{eny - vl Ry éme 3-carboxylic acid

in Iaémied' [ 2- (4-chl oro- phenyl ) -ethyl] - phenyl} 5- oxo0- py
né- 3-carboxylic acid nethylam de,
(RS)- @&Mﬂ%(&q{x@hc(xg phenybrgaphehsyl- Seoxwmrrqbﬁ@ﬁ;ﬂ qarbpeglicacisl
-3-carboxylic acid 35 nethyl am de,

2- (4-f1 uoro-pheny] thyI] henyl } - 5- 0xQ- py
(RS)-tB)dll- {4dﬁ2r{é t{ynmmxlwmllaéneay wmah -3-rarbpiic Ao

. %%%larmde,

(RS)-1-{4-[2-(3-chloro-phenyl)-ethyl] -phenyl}-5-oxo-pyrrolidine- 3—carboxyhc acid
methylamide,
methylam1de,

(RS)-1-{4-[2-(3-fluoro-phenyl)-ethyl]-phenyl}-5-0x0-pyrrolidine-3-carboxylic acid
methylamide,

(RS) 1-{4-[2-(4-fluoro- phenyl) ethyl] phenyl} -5- oxo—pyrrohdme -3~ carboxyhc ac1d

methylam1de, =




WD 2004/ 026827 PCT/ EP2003/ 010384 -51-
(RS)-1-{4-[2-(3-nethoxy-phenyl)-ethyl]-phenyl}- 519”\’Iamhp2007
yrrolidine-3-carboxylic acid nethylam de,
(RS)-i-[6-(4-fluoro-benzyl oxy)-pyridin-3-yl]-5-o0xo-pyr

ne- 3-carboxylic acid nethylam de,

Wom‘{d&g}sg‘}l [4-(2-fluoro-benzyl oxy) - phenyl ] - ‘g‘%zg’ﬁ’#’%“é‘ﬁ di

-carboxylic acid methyl - amde. 9. A process for
the preparation of conmpounds of formula | according to

(R P-h  g d SRRE ad, |
mpthylemige 1 R22, R23, R, -X-Y- and Q have the neani ngs

" (RS)- 1?@(4@{1@:@%@%@ ?’h‘iﬂlﬁ -3 ﬁngoEc’é prolii£l-9Q98MoRYlic acid

10

15

20

wi th an am ne of fornmula H2N- R5,
has the neaning as defined in claiml,

(RS)- 1Qb1(aﬂn¢nﬁg:eﬁ@m@p Benyl)f5-600-prt didineviieiredliRid Sethyl-
O N(H) CH3; or (b) reducing a conpound of fornula Il
af“bacon'pound of formula Il CH20H Rzs N i 15 X, ]
o (llIl) R R2 wherein R, R'2, R21, Rz2, Rz3,
9. A precéssYor theprearitioueofichmpnaadsion @:smah Idefordiegltd deiql laiom- 1,

s und with a cyani de salt,
Pnsmg?%gmqgﬁaﬁér‘?gdpggﬁ%gﬁtﬁcfg&g?lo formul al where- in R3 is CH2CN.

20 10. A conpound of formula I accordl ng to claiml,
when nmanuf actured by g, prog according to claim?9.

11. A conpound of the“fo a, I* ] 19 March 2007
21

Soae

.‘Wherein RLRM RY R¥ RE, R%E, R -X-Y- and Q have the meanings as defined in claim 1
and R* is hydrogen or {Cy~Cg)-alkyl

(a) with an amine of formula H;N-R, wherein R® has the meaning as defined in claim 1,
obtaining co:’npéunds of formula I wherein R? is ~C{O)N(H)CHa; or

(b} reducing a compound of formula II to a compound of formula I1I

R* /} |
AN Rt '
11 Q ] (1ID)

wherein R', R, %, R*, R, R®, R%, -X-Y- and Q have the meanings as defined in claim
. 13 .
and reacting this compound with a cyanide salt, obtaining compounds of formula I where-

- in R?is CH,CN.

10. A compound of formula I according to claim 1, when manufactured by a 'process :

according to claim 9. 0

11. A compound of the formula I*




10

WD 2004/ 026827 PCT/ EP2003/ 010384 -52 RO 23 R2
Rzt wherein R is hal ogen, hal ogen-(Cl -(C6)-al k?l%’,l\%"ﬂch02007
- WO 200426827 (CI - 0B) - al koxy or hal ogen- (O - C6) - BEWEB)03/01¢384
0, RY3 and 1(24 independegily fromeach other are
sel ected fromthe group consisting. 5 of hydrogen and
hal ogen; R3 is-CONHIts, -CH2CNgfor-CN; R4 is hydrogen;
R5 is nethyl; and n isgel, 3; 10 as well as
i ndi vi.-dual isoners, rfacgm glon-racem ¢ m xtur
t hereof. 12. A pharnmac I cak conposition containing a
conpound acgg{ﬁ/ﬁw _mﬁ’f or. 11 and -
phar maceut i cal'l ccept 8bl e exci pients. 13. The
phar maceuti cal conposition according to claim12 for
wherdis€ i n the treatnent and prevention of diseases which
-y .are nedi ated by popoani ne oxi dase B inhi bit{)rs %rﬁl‘ ]
R istalogen dplessne(fuiGraalkelo A8 (C1-6n) - dkexgranalge e Gt #ikesr
R, RPOR? UsER ihdePéndehiBal 618 Bichfkr BFeQ¥BREd #BmQhe group consisting
hei mer' s di sease and senile denentia. 15. A .
0 éﬁ?ﬁ%ﬂn‘g@?ﬁeﬁi ng toclaiml or 11 as well as'its
R® isplooNmReLCHLON d-Gagcept abl e salts for use in the
¢ .treatment or prevention of diseases. 16. The use of a
R is Bdhd according to claim1 or 11 as well as-its
R’ ispivtliybmadut i cal 'y zo acceptable salts for the

s éf ag.ture of medi canents for the treatnent and
n 18@?@ &hti on of diseases which are nmediated by

" as welln® halividwrdisombgaseentic bndinbiatanis midtdres fineeofuse accor di ng

to claim 16, wherein the disease is Al zheiner's

12.A Iﬂ%‘?rg acﬁg%%eofglepg’g 'gp f'gneetgu?lﬂltgia%bmpoﬁd acgnid‘fné V60 1 9P Bshd

. pharmaceutically acceptable excipients.

20

13. The pharmaceutical composition according to claim 12 for use in the treatment and prevention of

diseases which are mediated by monoamine oxidase B inhibitors.

14. The pharmaceutical composition according to claim 12 for use in the treatment and prevention of

Alzheimer’s disease and senile dementia.

15. A compound according to claim 1 or 11 as well as its pharmaceutically acceptable salts for use in

the treatment or prevention of diseases.

16. The use of a compound according to claim 1 or 11 as well asits pharmaceutically
dcceptable salts for the manufacture of medicaments for the treatment and prevention of
‘diseases which are mediated by monoamine oxidase B inhibitors.

" 17. The use according to claim 16, wherein the disease is Alzheimer’s disease or senile

dementia.

18. The invention as hereinbefore described.,




