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WO 2004/ 037818 PCT/ EP2003/ 011813 1- ACYL- PYRROLI DI NE

DERI VATI VES FOR THE TREATMENT OF VI RAL | NFECTI ONS
WO-R@EWO3BE8 THE | NVENTI ON The present inventi on PEI/EPHS3/011813

to novel acyl pyrrolidine derivatives useful as

anti-Ag¥Ir-avRRAE IRDEN DERIVEPECES FORITHE , TREAEMENTESEMIRAL INFECTIONS

i nvention involves novel HCV inhibitors. BACKGROUND OF

THE | NVENTI ON | keda et al, (1997) Journal of the

Chemi cal Society, HEEKDOFTHRINVENGION1: Organic and
TheBFFés%Qﬁﬂbﬁn Faited Ity el 8388 DyRdidinaidrivatives Qlsefill as anti-viral

agetargieelas T Meserd Byt Eaga ey ey e ot 603,
Het erocycl es 37(1): 245-248 disclose

4' | 5" -unsubst i t BAGKGROUND/OF FHEINMENTIONounds usef ul
e{ glagss;t?? Jblﬂnélhcﬁ thé %'eﬁﬁ?a'l 86¢iblyePENIH MRfsactidhs 1: Organic and

Sl 8 Ay 2 I ot P e e e
SodiaticRerkin BATSACIOS). 1@0@(@@@ Seip 7 al. {8994 igtaragycles 37(1)
2452047 a@ikclose £15-ahsubsiiR&R) acybpyrrvtitiine fcomPogiads asefill asireagepts in the

reggéyfétwedﬁgfhﬁgg &Bﬁ%@ :M%kyéli‘é C%anéhndi 18 HRediEAUSBGAs disclosed

ﬁ% O disclose 4',5 -unsubstituted
cyLRYmoBHinG FAEPR ounds useful as reagents in the

synthesis of tricyclic nitrogen-containing
lkedi&iteﬁép((]/@%é)ﬁ-!etmwmﬁ 42(h): use-168sardi Sohfawed dtal, (1088) Journal of

Ord¥ L) ‘ri %2@89%%@% MAHIhE B bl {976§ FaRracol edr 88l 31(11):

?‘ 'ﬁa\”' 20 4 3 3-440
rosrop Ggtoen d A0t FULST PR | SEITBE ARRu A s S BRs n te
syndfesis ofdtrigyolie nitiogenisentaipiiohealerecysiesh 61e-pes @@'d@e was dlsclosed for
thefacpr wa@mne tempomnzrs ANgay anu(sggsz) Jogrnaesfi Memcmaecnmstry 35(23):

43&# 244 Je a 4L uﬁ s’uEnYerdr Amgl P rﬂﬁ‘dﬁ\% nd URENPaEh reagent

ourna SocCl| % |

in el esm 807 PRPIA (HGeehseceolor SMagy I, BF (Ipdi use was

diselesdd fpytheaicyidiyrrelidoerpanpeindsef ul as a reagent in the
synthesis of azonethine ylides; no nedical use was

Pa@ﬁsgl éﬁsg‘égﬁggo&{?ﬁ d;)% ;Né jééh' Cﬁ%rﬂu@ |°%§>‘PWW4( ): 593-601 discloses
a @ﬁeqﬁsgpq;tyutgg (agyl ing Z:pg\ngr&da gsefylas & reaggnt IE\ fge/-gynthess of
azahmathinel ylidés;t e n@ldéoal ciae vBisc figelpsedParkthasacyt aselisineo fempound.

cmiaertsloh et2eﬁ 18080 R fourkhl o MesiRirdl Chemishy\83%8) RRT®A2ZEaMhd Crooks et
al, §¥ﬁ€ﬁ jo rl%el éfofmo&ﬂgrﬁlcgﬁ%]:)Hlletyﬁ%errﬁﬂgefrr%ﬁsdcﬁoﬁshq 39. 2719-2726

ests of 7
dlsgaqsqcft ﬁnW?t'tEtedpﬁ‘Plf'oPerﬂ' g EQJH«B‘EHHS’&S useful Ascf§agenty; in the
syntitesiee dofc a-spimamives quisadbres eahd ospitofindarey.2'-pyrralidingli ¢penpounds
resﬁgm@&nﬁé med\‘i@l&%%ék@&ﬁose&%@ﬁ@ 8dyl QyReIirfe Ao Rde.
di scl 0se 4',5' -unsubstituted acyl pyrrolldlne
conpounds useful as internediates_ in the syn

WG20B/44168 5 ONRROMAT TN And HkBRISREERY AiSEi9Sa s UnRpstituted acy
perahamylcomp@nndmusejulcbsdetermedlateem thessyethesisalf yndofesarboxamide, N-

Hichcid Shide\asd ﬂl‘j&d -Q38find Qéld td?g\éagi;a?&% rﬁb@&tlﬂ)ely? hBnedical use
IS our na
wa%é%E'Pa%% IR igine 2@?‘&?””"?023 1027 di scl oses 3
pyrrolidinedi carboxylic acid derivatives useful as
DeiGHprarieel alf @989)Uduneal 8§ HeteaydicdCherdiftry 26(4): 1023-1027 discloses 3
yrﬂWdf ghi‘abr:boﬂl@ ?68% R3S uSEHIP AN HRernieRlidi®Lii dthe Usfhthesis of

or t rrolidinedicarboxylic,a
ny\é@?m e adasapse, ey RESs eCr TRt P Es e, CititEd for the
pwmﬂgEkgmamwxﬂk§@kb#§§a@&@azaheterocyclyI derivati ves,
especi al |y pi perazi none conpounds, having Factor Xa
inhibitory activity. These derivatives nmay include
certain
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acyl pyrrolidine derivatives. There is no nention of

HCV pol ynerase inhibitory activity for the discl osed
w@eoposTsds. 5 Infection with HCV is a maj or caPGPEPR{003/011813

human |iver disease throughout the world. In the US,

pmated 4.5 mlljon Anericans. chroni eal |y :

woRRZ3b4 3 dirdar o Soer RO v oruBiEsy S8 Ypiperazinone
compeuads.i kavingak acten X inbyRiencactiyie atTbesq Agivadkes Byay include certain
acyi pyrefiting deridativieslu Iherede ne Inogntidd of HCYrpatymerese indiibitaty activity for

[ | tment costs for HCV infection have been
the e oA e b 111 on for the US in 1007

Wor | dwi de over 200 million people are estimted to be

infected chronically. HCV infection is responsible for
Infedflorb @Rt fC\alsl a efajoprcacsd ofvieimali ibhea disease thr@@ftoof thelworld. In the
Us, ¥ S%tpﬁég?@ag Alfich ARBHEHRS Gré N ohRERCInt b AVROMENE AltRbugh only

0 A - .l

30% p{ astite AYfestbns AP HEHesterpp e h of ERREpaPfals develop
chrenigitrarsistept infecient REeatmenttepsisdor WAM infactipprapyg been estimated at
$5.48 6ilRATer the LBS i) 08I 7y eorlbyide fewey 200 nIBdrO pedple atenestineated to be

infegilﬁgihcl'ﬁjﬁr%ﬁlg.x ﬁg)t\/\e’iﬂféeicﬁ&i |sﬁpé&i%@?r¥4§@%§f‘%{l FhFonic I{iﬂve& disease
and it L A IV SRR, ST ot CY HieRaT acsoREBaay B9 atall cimhoss,
endeftage Evet clissese| and\ligercianeen in thed. fredhe LG eimates that the number

of deathiskileyto HEPRAminitrally Bcirasé & B8800WyearrbydioaTpearai0i on
with 20 ribavirin) has been widely used since its

approyal for treat t.of chronic HCV.infection. . .
Dug SibE bith deies SSATRIY i e PRI SEcs Gridsp P Rat e ot muple via
genatyplest and demenstrated spedificity jat dmmipitptthasdevelonmepksh a,successful
vactine GRDPE Yie2p &oiude isdapiikelsi alphbrintarfénoheafopeosr, inasormisihation with

riba&@ini?%%@en St?é%dlbéfrl e it%z;%ﬂé{r \%y&r'tﬁb%iﬁﬁé!nt dﬁ-cbg)n(c]ﬁé\%infection.
U o e T e e
syntifvmg.clrokgpesial thrombedytaBniao depressier fom7pksfefonaps s anemia
indiidtde By irdagirih N(Linasa ,gv.a.l erERd) Mupatlicyy eONpagpedi)t 31S-77S). This
el S o URES Pl o SR ol HE SRALYRES: (i
congtulgn o LpBY Tieclis e gevelanst ekels) Fomepg o infections
causiel biritfe dtbered sagondHC\hgenodipies ainfrtupately, vely ~8AB0ffesf the patients
respdYl t@fnis NRSEMERte@ic@urealOby AQ%ddat@is i BeruRi MY RNK Isvels and

o . | j t e
oz F b Pt B o G5 30-75 bl it & ontrs o
cesgatiprsefdreatment: r 6%5 yltpé@%g\trﬁgﬁlop%pggg@ed interferon, both initial
andssiEtdined respbbyse mited yrhinpeived substantiatiy rendafombitedion Migatment of

PedMENWith RBXVifid Borfshittds the! 61 stdMaftPiof thekayd HolveleF, the side effects

th.e py... However | f. i '
asspBRIsERMN S E{Iondbd 8ng 200 B RBENEL 3PN 17 L8Rt Wit genotype
1 prasenteerpertynitios (9 irrrgysment ingthe aneoempet af iis diseadse or

i nprovenent in the managenent of this disease. 35
Fir§iiégitﬁégfﬁ9tﬁiglg%arb&1?rgﬁ% g&gb@q g%@éw'gﬂg dt'bl é(?&?.ai)t(éé’é?ﬁi MRe 244:359-
3620, PPt THS (V) 5 Y ok SRpnios 25 e TRk Coingp, gausative
agend 0 apstteanstugiont nasf A.prtB hepatis UAANIBH dKua, Grebral §1989) Science
2441862864)i S DUBADBLY) géiime sGuettireabnd k8§S9ncBechanaegy, this virus was
eS8 oA oerlE i g FRATRATTORIY. TR RicBfioP RURRAE of he
Flay@ags. RHED i8S TRMAYSER(F 9. VAP oYyt Aed DREGHBPILIS Jypes,14) and
pestigiries\(e @i bo\ineevirat digrrhea virysabprder disease(\érug, angbglassig swine fever
virds§ (Ehoo,i QULSetadid 18%¥9) Sifence r2481: 3598 Millerd R.idndnd R.H. Purcell (1990)

pestiviruses (e.g. bovine viral diarrhea virus, border

di sease virus, and classic 2w ne fever virus) (Choo,

QL et al (1989) Science 244:359-3; MIller, RH and

R H Purcell (1990) 2 WO 2004/037818

PCT/ EP2003/ 011813
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Proc. Natl. Acad. Sci. USA 87:2057-2061), HCV is an

envel oped virus containing a single strand RNA
wordoaosises of positive polarity. The HCV genonePCEEP2003/011813

apprOX| mately 9.6 Kkilobases (kb) with a long, highly

9278 | at ed NTR). of .

Prog 'ﬂ?'ﬂé\/ t 8! OU%%%[} b&ézéo%ﬁ %W%,??} ?eralﬁ pgg (\)/E“é F?ﬂt%plﬁgla single
strand bBNﬁWO@ﬂU"W of jositiye LYty WaFke @YW ganodle ispappamately 9.6
kilopasasdRENWith b Jordy) hRdEyesh@led; tridncappieal 5 ebar@mlated rdgion (NTR) of

appL .%%féf}) 3dd %9 %icﬁwﬁ’ﬂﬁ&%n§ gé @n wﬂ&fr‘ﬁaﬁ%é@%ﬁ% e'?\trg/ ke (IRES) (Wang

O Bt AR Pl b Ao Ga Ay LR eri o gl rocsome

enttyudite) locared witbinghe hepatdisf@ Mrwlémwog\mg gegiom Rili-cA Publication of
the RN @R 8iedy. 3i(5)0b26-5879199peL.). eaﬁisrwerﬁéranefcm@w&a by a region which

enc%egé)g'sngleaioﬁgoﬁgﬁﬁédd% fparme @rgb gtr'% ofV '|~3r0£|0 amino
acids e ind b USHTUEHER 91 RES AT {?fﬂsof the
cell, this RNAis directly transl ated into a

U di?ﬂéhtﬂﬁﬁtd tflg cyteplasi therdBINhiARNASs @RPERIyitRinBigtedaihtd 4 pelypeptide
of %be%HM c@??orﬁ Mﬁlt\ H{eagtru%{t{rg\lanern%!@fr rall-r\}'?t'aiS roteins. This
ar s bs Eh

'argenoqqmpea%ﬁ & Sr SUDSHBEN Y CPTORRSIER i o YR nstGtusal and
norrstmttummmjamsfbyh@wmmtlm p&hbgﬂ @t gigdly-gpcodes peeteinases (Rice,
C M F(lhgg’e) ul@ L\ meé 1996Knibe aBd . MFHeWRS, (e85 )Witstdgye2  Bdition, p931-

qS)Fon 9 qgéftegm ﬁghtc!o@&] ap&:élendggfothe Iong ORF,

ven ah

thegqqlé ae%d\l'[ﬁ wr}»@ qogg@ly@qpslstst rge; rgglgn% a”NTﬂQS §% ﬁeglon Wthh is
poarigwghseyverbarsbsy warisius ghnalgpase giveriable iamgth mdy(baselypysigidine tract,

anddirGdhly SonsRARid! 98 BARSEEMEHE AB® REIlatANe0BS XISNQKERREaloR A. et al
(19#&?5Ir a*%@(l?ﬁgg?@ gaé’:gggﬁu)*f‘é?%dp)i“&‘ ?f Do) %éct}%n‘?"ﬁi Ghys. Res.

Cormual 151 (4T 4%ranala. Taet gk (19p6)2b \relpgy 0330(13337 ormada, N. et
al (10983%itcldd 223 2a5rak), The BINER if pesigteBito ddremaBitalpl ysecondary
strLBﬁfre wg%“glékgglgtga'ﬁ forddeV %Mﬂaﬁ‘%ﬁlﬁ‘npes;ranogfs t?ﬂ{g\(geéi?t%efhnétlon in the
'n't@h Qgp%ggl%gorbgfw%g%ﬁA rﬁ'ﬂgggoa” NTR is predicted to form

a stable secondary structure which is essential for
TheHIS58 pettih (591 aminoeidangb kBa)aed IHGA (Behrenst Sikc et aln(1996) EMBO J.
15: 'iilQZ) I dhchded hﬁ@m@eéﬁﬂ@hﬁhmnp&ilm!ids@'(RBN&) actlwty and contains

caqgﬁg II %S{ #Ws(eggwr%ﬁgr'ﬁiggﬁal yé'per %% j)ro glh iS ?alrly well
conggrvggbgm intrarhyriery (296-B8A aripe ReiEreaR n%la;fiﬁaéﬁ dibdsolates) and
intef-BabRp)ly #€85% iabyidenity betweern genotg@en daiacd|1brivdlates). pTies esdentiality

of tpé‘ I—Qf\hﬁgsﬁh"&% L@itP Qrﬂ@??ﬁ@aﬁron@%f%@s BFSYeRl irlbfis has been

formallyasdvat i < Coa'?mﬁgé% bl 841 B &f ha| BT Vaichy. 74(4),

P.20411-205 1y pTrwt inhikitiogsof, M 5B Mn agtlvmﬁimbléwog@ﬁ&%éemlaatlon) is
prediatedtd cua@V afgctionhe essentiality of the HCV NS5B
RdRp activity for the generation of infectious progeny

ma] a b st SHTR BT ek o6 Help K514 o iogia
cormar{unyls for@ezoamhtmambnbnt ifiGYs, inhibition of NS5B RdRp
activity (inhibition of RNA replication) is predicted

to cure HCV infecki Ay ofPRfE nWEKRDN ©F egoi ng,
there exists a, si
The, presiet dyeation "B’&%é@%‘s pws?"dm?ep?mawnqst S‘F)éf“éel“ﬁﬂ 'B‘F’F'”bebw

phar@ece ECHUMARYD aSHioM$HECIMPNAINT S@K ctinpthuedp aod ene of theegampounds in

treatiny Arx86fedtor, eedaly HOVAfeesOUNds represent ed
her ei nbel ow,

3
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and use of the conpounds in treating viral infection,
wegpeosraid y HCV i nfection. 3 WO 2004/ 037818  PCT/EP2003/011813

PCT/ EP2003/ 011813 DETAI LED DESCRI PTI ON OF THE

I NVENTI ON The present invention provi des conpounds of

Formula (1) . __G A NE QO 5 0D wherein: A

represents h8 D BESORIRTION QF JHE INVENHOM oar v/ ;
Thé preSentdpyvergien psovided rcogwopnd@lofGairkyla, (ar yl , het er oar yl

or heterocyclyl; G represents hydrogen or Cl_6al kyl

optional ly substituted by one ofg nore substituents

sel ected from hal o, OR 17 C(O NR2R3, CO2H, C(O R4,

CO2R4, NR2R3, NHC(O R4J, 15 NHCO2R4, , NHC( O) NR5R6,

SO02NR5R6, S02R4, ni tAey cyRHO, gryl,(l)heteroaryl and

heterocyclyl; Rl repregentg hydrogen, Cl_6al kyl,

aryl al kyl, or heteroaryl a l; 20 R2 and R3 are

i ndependent |y sel ected fPom Bydrogen, Cl_6al kyl, aryl
whéla .heteroaryl; or R2 and R3 together with the

nitrogen atomto which they are attached forma 5 or 6
Ar ﬁﬁ%&%ay‘gﬁ’%rat ed cyclic group; R4 is selected from

t he group consisting of Cl_6al kyl, aryl, heteroaryl,
D raprebalti ¥y ofslerodfyihet eroaryl al kyl ; RS and R6 are

i ndependently selected fromthe group consisting of

hydr ogen, Cl-6al kyl, aryl, heteroaryl, arylalkyl, and
E rg) P%?’%%PXHFSQ%IQ%@JW'»F@JV'a\h/%FeN@M' sgeta@CcYdllt h t he

nitrogen atom to which they are attached forma 5 or

G f F&Fﬂ@rl%rig'ﬁnuglaCQ Ilﬁy‘@&éﬂfl Qédllﬁ'satit@t@ﬁ tg&porqe 'of Rhére EdtbStituents
Sel%e%@f']éar hfﬂgl Eﬁ{ G%ﬁ'd&gaéi § !?a'sgﬁy%’t é@ )ﬁidhgélt?‘ér'ngRa' NHC(O)R?,
NHCRsReofN ?{pé'b'ﬁd%d BRaNRiRenSRR's  sitfoer F¥aned anyl, f betgroaryl and
hete@Ryclylhere R is selected from strai ght or branched

chai n al kyl, aral kyl, aryloxyal kyl, or aryl, 35 then

1Ris other than.tert-butyl: for use in medical
R fel%ersgB{f VEWB"Q%@SE"%?Q&%"V#& ?’ W?@X‘iam There is

provi ded as a further aspect of the present invention
R? and Birpauindemdndeotiyrselectéd jromaiydeogehy 6| &2ilkgfiaealany heteroaryl; or R?
and® RO REARLE wih! the ﬁi%dﬂie St t6 SWiEn Hh&F & afttQErPéglffo)ﬂnPﬁ 5 or 6

human or veterinary " I cal therapy,” particu
meFﬁS' rsé‘&t'?}sﬂt"yﬂ'.‘: gﬁ¥‘i§’phyl axis of viral infection,

particul arly
R* is selected from the group consisting of Ciealkyl, aryl, heteroaryl, arylalkyl, and

heteroarylalkyl;

—

R® and R® are independently selected from the group consisting of hydrogen, C;salkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl; or R® and R® together with the nitrogen atom
to which they are attached form a 5 or 6 membered saturated cyclic group; and

J represents C,salkyl, heterocyclylalkyl, arylalkyl or heteroarylalkyl;

and salts, solvates and esters thereof; provided that when A is esterified to form -OR
where R is selected from straight or branched chain alkyl, aralkyl, aryloxyalkyl, or aryl,
then R is other than ferf-butyl;

for use in medical therapy.
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HCV infection. 51t will be appreciated that reference

herein to therapy and/or treatnent includes, but is
wooewo4/0878m8 t ed t o prevention, retardation, prophgi/aR283/011813

therapy and cure of the disease. It will further be

appreci ated that, referen herein to. tr r
el B oy Bk s ariottedy 4R ECT e, BeERA nlidhubh B8y Formuia ()
or goptyfsielagically aetepkible sadtk selvaledr edles diperof &cifed’ hymnga or veterinary
medit&irtasrapy, paticutdrlyrihdise reatrreinh epptopbylbkisilofiviralanfectimmgarticularly
HC@%@Ethnf‘g to anot her aspect of the invention, there is

provi ded the use of a conpound of Fornmula (1) or a

physi ol ogi cal | y acceptable salt, solvate or ester )
It willher apprediated that fefaignae hefein todherapyraad/eniresienbinciuges, but is not
limitgdet prenéntidi d fersrdption) lprophyiaiso ftherapyaland rduec bf te, disease. It will

furtf?\ﬁ'r td %ﬁr@&éﬁéd Y refdrankBd R&IOR: trdafinéntior pkdiy1aRis of HCV infection
_alter H}v aspect there IS provide nmet hod faor lthef'b .
includes, fied erEf”a P8 ??"Soci? Eﬁu"fﬁ?ﬁ% ?e‘@?eﬁet RUGH Py fver fibrosis,
cirrhosieand bepatqeelulaceareindmaHCV i nf ecti on, which net hod
conprises admnistering to said human or ani nal
Acc%%h ft} av?t{f eq'fdcsﬁ@ct'%\f%@mé‘rmon,o{hle?e YPFBRsEItHRf use?ft a compound of
or a o[ a S1 0 I C cceptabl e salt
robGlal & aheChebly N e ShordvalS GERTEE PR rine mapptacture
of a meditaiment for ¢ Taatmend Anger piaPhYlaxiy of visal islectiens rhagiculayly HCV
infecsgrual (1'): G J ANE (I') OO D 25 wherein: A
represents hydroxy; D represents aryl or heteroaryl;
30 E represents hydrggen, C -ealkyl, aryl, heteroa
In it & HEyENYE 2585k e senrpudet risndt t e Fefrpnt & a human
or aypmabsubjecy with yisali infecten, partisalarly HGbingectiab.swhich ayethpd comprises
adrfiflls@fihg tof JaiThMBe .or QRimalSRibjecEER) fdeRE afoGhRE a compound of

Q : ;
Forg et P el bopi bR Cone R TR 25w
represents hydrogen, Cl-6al kyl, arylal kyl, or
In bret asmet \of dhek ptesenGinVentRO0 400DBTSKS FFATUrERIE0 (0 B/a08 1@resented by
Foriaf(t§ R3 are independently selected from hydrogen,
Cl _6alkyl, aryl and heteroaryl ,Gor R2 and R3 together
with the nitrogen atomt fch they are attached form

O W
a5 or 6 nenbered sa cyclic r oup; 5 R4 is
CUNISi StE ng cgf Cl1_6al kyl,

sel ected fromthe grotp aryl,
heteroaryl, arylal kyl,gand} heteroarylal kyl; R5 and R6
are i ndependently sel ect romthe group consisting

of hydrogen, Cl_6al kyl,
wherein:
A represents hydroxy;
D represents aryl or heteroaryl,
E represents hydrogen, C,.salkyi, aryl, heteroaryl or heterocyclyl;
G represents hydrogen or Cysalkyl optionally substituted by one or more substituents
selected from halo, OR’, SR', C(O)NR?R?, C(O)R*, CO,R*, NR?R®, NHC(O)R*, NHCO,R",
NHC(O)NR®R®, SO;NR°R®, SO,R*, nitro, cyano and heterocyclyl;

R’ represents hydrogen, C,alkyl, arylalkyl, or heteroarylalkyl;
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aryl, heteroaryl, arylalkyl, and heteroarylal kyl; or
R5 and R6 together with the nitrogen atom 10 to which

W bany/03ases at t ached forma 5 or 6 nmenbered sat uPEI/BP2003/011813
cyclic group; and J represents Cl_6al kyl,

U STl o 2l ¥y gl € Y B oy o
andaR dopelber Win e T PUTAIORR O WGh Sy RS Stediedolosd @ 5 or 6

mermbered shtunatgl tydic goownched chain al kyl, aral kyl ,
aryl oxyal kyl, or aryl, then Ris other than

4tert but?% e e
w ESHPEE o THE DB gk SR pBRRIS Sy, o
hetgreamialieyli(la) : G ANE (Ia) OO0 20D vvhereln A
represents hydroxy; D represents aryl or heteroaryl;

R® 4md Ee ra?@ﬂ?o‘“‘e%@ﬁ@e g}s&%&% fr&ﬁ.tﬁ@'gKS{Jp, cétsiting f@ehs?aregéryl Cisalkyl,

aryl E‘%@E&?ﬁf‘f aﬁ//lg ké %tgp %aquﬂ %dz{gggg%g{)h%ffw%gxtrogen atom
to wéhighetbe aref attﬂeh%ioan ac’mr mRINbergdgatitates cyesgrourRs@ERfRs,
CO2R4, NR2R3, NHC(O R4, 30 NHCO2R4, NHC(C»NRSRG,
2 c paryl and
! feﬁﬁ%gf‘%?% P hsroR gl gl ?‘L“g@é%@@“*%a i,
yl al k or heteroarylal kyl; 35 R2 and
and sfd@p éﬁg@ﬁfﬂsl apdsestersttberept Ovidas BigemheniA %Pﬁser'f'edafwform -OR
whetB R heteectad Yfilom straifit orardnédt crepirt hilixyl, araikyl t drgloxyalkyl, or aryl,
[ ich they are attached forma 5 or 6
thenh%%ggggﬂ%@?gﬁgggghcycl|c group; 6 WO 2004/037818
PCT/ EP2003/ 011813 R4 is selected fromthe grou
The: presest invention fathes Areyjdes aeve com@@ler}déaefﬁorma\ay ')a|f%gfﬁsented by
Foraiuth (If)et eroaryl al kyl; 5 R5 and R6 are independently
sel ected fromthe group consi sG ng of hydrogen, Cl
al kyl, aryl, heteroanyl I al kyl , and .
het er oaryl al kyl ; or Ré toget{1§)r with the
nitrogen atom to wA y aee attached forma 5 or
6 membered saturat ed ch[ﬁngroup; and J represents
Cl_6al kyl, heterocyclyl aryl al kyl or
heteroarylalkyl; 10 pr i d&d t hat i) E and G are not
whéreinh hydrogen; and ii) the conmpound is other than
4- 2-ni trobenzoyl) -2, 2- pyrrolidi nedi car boxyl
Ar?mS%%ﬁQMy thyl ester
1-(2- an1nobenzoyl)-4-(1-hydroxyethy|)-2,2-pyrro|idined
D reprasdrdx giyl or lzetérdarytii et hyl ester;

E represents hydrogen, C,salkyl, aryl, heteroaryl or heterocyclyl;

G represents hydrogen or Cicalkyl optionally substituted by one or more substituents
selected from halo, OR', SR', C(O)NR?R®, CO,H, C(O)R*, CO;R*, NR’R®, NHC(O)R®,
NHCO,R?, NHC(O)NR’R®, SO,NR°R®, SO,R% nitro, cyano, aryl, heteroaryl and
heterocyclyl;

R' represents hydrogen, C,.¢alkyl, arylalkyl, or heteroarylalkyl;
R? and R? are independently selected from hydrogen, Cysalkyl, aryl and heteroaryl; or R

and R® together with the nitrogen atom to which they are attached form a 5 or 6
membered saturated cyclic group;
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15
4- (1- hydroxyet hyl )-1-(2-nitrobenzoyl)-2, 2-pyrrolidined
w0 canbosreys i c acid, diethyl ester; and salts, sSPCT/EPES3/011813
and esters thereof; provided that when Ais esterified
to form-OR where Ris selected fromstraight or
branched chain al kyl, aral kyl, aryloxyal kyl, or aryl,
R* ishepleRepsiromhibe 9104R qoBBistingof | Crealsyl 2ryinBete ¢ abyialkyl, and
hetérbaryiigsent i nventi on, conpounds of Fornula (la) are
represented by Forrrula (la') : G ANE (la") O0"%

R® Ary cf g?c?é? |2dsepﬁn1rjegrgl es%@e% esd ﬁ dr@%:( TOLB oq'%fﬁ?ﬁg% %g@(e&en oémalkyl
arylp e@terqaarlyaw@WYh ape he@y@rx}qﬂ es%}h?fswlﬂyt@péggqgen atom

to whichGhep atekattachpd foomad $ gr 6 resibered m‘lufajedmyeha)groumrald
substituents selected from hal o, , SR, C(O NR2RS,

) regtsSkisi A P Y's'kﬂ%qk@%%%swe&y% 75 R

represents hydrogen, Cl_6al kyl, arylal kyl, or
proheéd?th@ar))ﬂ ahd@lare 7 tmttdhmomahmdependent ly sel ected
i) t 8? frhnbal kyl, aryl and heteroaryl; or R2
-1- -n|

7818 [ EP2003/.01 d .R3 together

4-effjep ffP'P ﬁgg f%nﬁﬂﬁrﬁ ﬁ‘é g‘r%%}y ed form
1- (Zaarsur@beezoyﬁéﬁelw@wamv-&t?eayrtqhémieé'cg'lbewc ary, digthyl ester,
4-(BRYE@EXyRthyI ¥ B(R-hilrebgzoyp 2 Rapsidtitinadjcarboxylic Beitikgiethykesydr,;

het eroaryl , aryl al kyI and 5 heteroaryl al kyl; R5 and

R6 are ndepe tly.s cted f e ax oup
and 5aiy SobAlESGIh s LE b raured, Bt whgnrA % Boterifed g form -OR
whereyR a8 Bglectearfrpnhétrelgbbwbrankmd chain iy @ﬁalm w@éﬁieﬂ or aryl,
theMiRt iB otHee thiri fegdREyl.at om to which they are attached

forma 5 or 6 rrenbered sat ur at ed cycl iC group, and 10

J represe ts Cl 6 heteroc yl al
In o518 RERACE b BIERSAH. Magiiat: (ruepauiids of ot {P:aed asigpented by
Forbwih(l&ydr ogen; and ii) the conggund is other than 15

4- et henyl - 1- (2- ni tr obenzoyl ) pyrrolidi nedi car boxyl

ic acid, diethyl estey;

1- (2- am nobenzoyl ) - 4- ( drex %et hy(l3'} 2, 2- pyrrol i di ned

i carboxylic acid, diethyl "este
4-(1-hydroxyethy|)-1-62-Qy£%fbenzoyl) 2, 2-pyrrolidined

i carboxylic acid, diethy er; and sal ts, solvates
and esters thereof; provided that when Ais esterified
whéreinf orm - OR 20 where R is selected from straight or

Ar@grggg}ﬂ@qyd}ag};n al kyl, aral kyl, aryl oxyal kyl, or aryl,

D represents aryl or heteroaryl,

E represents hydrogen, C,salkyl, aryl, heteroaryl or heterocyclyl;

G represents hydrogen or Cqsalkyl optionally substituted by one or more substituents
selected from halo, OR', SR', C(O)NR?R?, C(O)R*, CO,R*, NR?R®, NHC(O)R*, NHCO.R",
NHC(O)NR®R®, SO,NR°R®, SO,R*, nitro, cyano and heterocyclyl;

R represents hydrogen, C,.salkyl, arylalkyl, or heteroarylalky!,

R? and R® are independently selected from hydrogen, C,salkyl, aryl and heteroaryl; or R?
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then Ris other than tert-butyl. It wll be
appreci ated that the conpounds of the present
WO pye/8i8e$r may contain one or nore asynmetri CPCHERPZNG/011813
atons and may exist in racenic, diastereoisoneric, and
opLi cal | 2 ctive forns. Al of these racen
and Berigarie, YERafE: BlfBeeT AR P atbiEh dBPC TR Atagr form a 5 or 6
menbartedaaturated cydicaowlt:t hi n t he scope of the present
invention. In a preferred aspect, the relative
4 epj St 6 u F I
R 3 SPESRACE be Jloub FERELEng SETCUARY, Hur SR
hetefogivlalkylic G -00 J’n J ANE -~ (1Q Orelative
stereochem stry A ON E relative stereochemstry 30 0
R’ Bh®RP abardipandenthy, selactdd fol the ajréupasordtdftinges hybigen, C,salkyl,

aryl, el ) ol nfelaryp Ry o e SR oGE e e htrogen atom
to whigh{e% arq F9achRg /g Phémep"zqeésf selliated el 9raHP A
Formul ae (lpp) or (1qqg): 8 WO 2004/037818
J répredeR2003(01L h8tbrocy EyIBkK, ad/lalidd orhd¥&olrdilyl;(1 qq) O N E
absol ute stereochenm stry 0 absolute stereochenm stry O
DODwerein A D E_ Gand J are as defined above
proyiged that i anq $)2re potgeth hyd?’ﬂ%er\‘; 8N owi ng substi t uent
ii) tye carppoundds pthef thhaned, where applicable, in respect of
4-e§)ﬁ§ﬁ?‘l-‘0(2@1iﬁo%fzﬁ%')—é@-éyrgiiainecéi_@arbb>,ajlic ta@id,B d%ifthg ﬁé‘gﬂd I qq:
Gl LB S8 R iy e
a-(Fydrmeietaint(3-pilipaenzoul gacymaiginga EaTap g apk. i
para-tert-butyl phenyl optionally further substituted,
and581{s ls8Rhies PR e sibRSthiteof: Gstoviddd it QvhehlA 3alel)erifiéd to form -OR

Wh%ﬁ% g%( gt;gl)é&‘ed ef?‘og\‘? é#rgi:g é%?nk; Bl%ﬁ?%edl&ﬁﬁ la%f? ’aréTF)}I ,hé'JyloQ{/alkyl, or aryl,

alkyl, and
or

HoSt pr

thepd ig offier ptegbullt er t - but yI phenyl ( 3-

met hoxy-4-tert-butyl phenyl). Preferably, E is selected
It vﬁﬁ ?E‘ép'b?edli’dt@dlﬁ’néi%‘@ 'céﬁ’\bﬁﬂwc{%fof(}ﬁe%ééﬁllt invahtidn A8 colntain one or

eteroaryl: _mnnre r A repr - .

mogt SOl & 6o e S1osBy 1 A efalys s i3 ARLOAERE, ek optically
actiye rfpliﬂfilq".]y Al of fgeig,faggmpgmpw&,zgm%ntlom%s apg g,ﬂste’remsomers are
corgerpplaiedl tb e writhinethe ecoper &f they priedemt-ieption.

5-net hyl pyridi n-2-yl, pyrazin-2-yl, 1,3-thiazol-2-yl,

In %p%&ﬂ%@%ﬁh%‘é zi‘e% {v%zﬁﬁ%{%%?h_eaw_ii}p of racemic compounds of Formula (1),
andlordtarawls: (12)3s tepreseptedormplagdiphesia)t, 3-t hi azol - 5-yI |
1, 3-thi az@l -4-yl, 5-methylisoxazol-3- G or
yhifen-2-yl; nost preferred is 1y3rthiazol-2-yl. 20 In
Aaq ?\E .,,péef(qj)red aspect, E IE‘—E ec d’.E];r the group
Clonsisti n vk QQJEE%H : | “afd et eoa ; [ .
T([gef rably E&?epr esen senrl%ée{ er oaQyl ;\pr ef er & ﬂye'g?ergochemlstry
t hi Ilil , pyridinyl and pyrazi %Y ﬁspeci ally
preferted are pyridin-2-yl, pyrazin-2=yl,
whére+A,D,dz.63 and ¥ lare &5 dafinkg labavesfor Foimaua (1) or-(d),
2-chloro-1, 3-thiazol-5-yl, 2-nethoxy-1, 3-thiazol-5-yl
In ®mofe BrefdtteZapedt, e at¥BRite stereochemistry of chiral compounds of Formula
(1) and/or Formula (la) is represented by Formulae (Ipp) or (lqq):
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preferred is 1,3-thiazol-2-yl. 25 Preferably, G
represents Cl-6al kyl optionally substituted by hal o,
WORD4/08RIS SO02R4 and cyano; nore preferably GCT/EP2003/011813
represents Cl_6al kyl optionally substituted by OR1;
especial | g pr referably, G represents ngghyl optionally
sub ted by OR1. 30 Preferagl represents
Cl 3a| kyl; nore pr rably, Rl represents

dreger ethyl pr pr'qp- #aehyl ,
igp al I y rwswlue Stﬂre@:hhlyﬂstryP %er bl y, Réabsaptesteredchemistry
kyl; nore preferably, R4 sents nethyl,
eth®(,‘mr propyl, especially nmethylpor ethyl. 35
r - | or
LRk S B B GloRAl Kbl H 5
prop-2-enyl, benzyl or pyridylnethyl, especially
The Salbwingl SUbSIWNPOUP IRB PETPET, WPRGDapUitale3in faspesteof each of

FordRIRREL ' 9B, |bhlg Rbe§ 8Ad Idgaventi on, when D is phenyl
substituted by at |east two substltuents

i ndependently sel ected from hydrox
Prefergbliy D r@Prqsrsutéertlooa'fyssuwur%’gerrerivy} mresur%f@rrtﬁofi%bﬂtylpheny'
optiopal§lfubériepbstituted nedpecmiaprgferrddds pameestibutytphenyl optionally further
sud%ﬁfuﬁaroo b(#ér)ﬁbly neethsubStitlted, sy HHItdQL SAIRAGr ChdikdxiyCespecially bromo,

{
enle i o VRSP oY Pilodbl SRER By et ey -
metioxyr4teit-eriyiaMdss ot hervvr se specr fied, "alkyl" refers
to an optionally substituted 10 hydrocarbon group.

PreTé‘rﬁb@' EYd sdAE@EBMDAB U6 LEbnIRYInd 6f €l RSN, arﬁfaﬁhﬂq{wé}oékm more

pre%a?l%%ﬁpzﬁste% atogfflon%ﬂ% %@ﬁ&ﬁfﬁ é‘th%gerp%(x)g é)‘?efgrbg) eya rt%o CYI pyridinyl,
pyreiayl, EmaZalylFNd higoyb eRpIRAN PTeSPITes AIRrRYFHINGE BhE- Ry RIdin-2-y,

pyraziopyl, W\3ethiazolHzylalSkylethyly,8ribiezoti2en, §rroetpoxysnethyl-1,3-thiazol-2-yl,
2-cHIBRAY léftﬁ‘rE%LS yrlt 2%éthoﬂﬁ1 Qﬂﬁ'ﬁﬁcﬁlﬂoﬂd 1tPRlazbibe e BMnb{hyh’é%)xazol 3-

n the group and t hat
v, %’rtE]EB %Eﬁ}iy“ii% p’?fSFe%i?aﬂ%rﬂ?éazniﬁ I kenyl or al kynyl 15
group. Preferably, the group is saturated. Preferred
In adther prafeeéd aspett, € Slsdadtdd/fromrtioe groupraehsistiy of Cqealkyl, aryl and

hetgjoaﬁﬁll #%re r%r@ﬁlﬁ If’trESrre‘éérﬁg h%tté?'B&QI’ gp@reia®RAthiazolyl, pyridinyl and

PRy BRSPS/ Sty YREEIRY. TEEE, Smetnyi1.3
thigmplca RA-chlowpic rm@Ré vl Dok 1, 30ERa)-5-Hi o d,3-ipgald-yl; most
prefefiad iand-thiakeirogycl yl . 20 As used herein, "al koxy"

(vvhen used as a group or as part of a group) refers to

et her re " VI \
PrefeipPitel ratoan sy bePtoasy RuytdiE hEbdlo. LR SO.R" and
cyanncmmd%prqiﬁ@tablar@ rﬂo’esentm%eelkyld)ptlﬁ@albro%bstltétqciomy OR'; especially

preférﬁtbl?F@Yépredenwmgm¥worﬁrbdalty|”§abktitkted by®R'used herein,
"aryl" refers to an optionally substituted aromatic

roup wth at one 25 rin avi nj
PraSb ok feBie o6y aaiooBB br G T REEIERBYe By S atacts bycrogen,
mefhyk ethyt, iprapyl eywop-2snyl, Asmclallvmﬁtmrdesefoalr bocyclic aryl
and blaryl groups all of which nmay be optionally

Preiépgélke Fjeig eé(lgyr]p%&ﬁn&gféﬂbéyt %P&Hrgﬁnts’ﬁ\ethyl ethyl, or propyl,

err3
espesis|yate "Mr?"e?i Y'ronosubst i t ut ed, di subst ituted or
trisubstituted phenyl. Pr eferred "aryl" substituents

Preférablyel) 86hrederits @NAIRRA, SR o hetevbariiaikgl nfoke Grbedbly isobutyl,
prop- -gnyl,(ggnZyl hyl, especially isobutyl.

9
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30 C(OR4, C2H, CO 204, NR2R3, NHC(O) R4, NHCO2R4,

NHC( O) NR5R6, S02NR5R6, SO02R4, nitro, cyano, o0xo,
whedoeosmsys| yl, CF3, and NO2. As used herein, PCT/EP2003/011813

"heteroaryl” refers to an optionally substituted, 5 or

6 menbered, aromatic group conprisi ng one to four

heteroatorrs selected fromN, 0 and th at le
In @fife appasy of 388 IRERSER NYCRURR el '§|phémécﬁt+béwut§¢s?séﬁf least two
substitataisnndepengertlp selecteddrin hadresy, aikaxys€D-H, RGOY's peflearo; G is

f €, f hehi hetErsatsdriHetdregyclyl.

hychS%%fn:Jur%ts?lk ﬂtéergjm@g sﬂg@t}ﬂl fe utEgg a%‘; trisubstitute d

pyridyl and thiazolyl. Preferred "heteroaryl"
It l%lﬁ%sha undarsteod that the|REesasy IRveRiion 1FeVeSs Rl Cerphigptiqnsngf suitable,
con@éni€at Sl frgferreth gltoups @BScribel GeidR2R3, C(O) R4, CO2H,

CO2R4, NR2R3, NHC(O R4, NHCO2R4, NHC(O NR5R6

As %%éc’i\| %ﬁﬁﬂh Mggsggbtngrlg}dsreg 3P%¥ tﬁ f Ig]lo roféersc |t‘|b ;ea%eéﬁtg%%lly Isubstltuted
hydrérareoroggaepy | The efket hydroaarbemarespamay %B@Qart bfanghed; or cyclic,
sat@atdd ol Unéd@lurAiedt/ OB/RF3AS tIRCHIKP2YaRcahba1Groupeisbeydid, it will be
unc%?%t%ﬂh%gth%)’eﬂvillCbe@’ﬁ'ﬁr@rﬁ%b&@ ﬁr%ipa@ﬁ@tﬁlr{é' dg@t | 8. Whefe the alkyl

hydégpa}%ﬁérogﬁ |ss%fagg?tﬁ2? %’.}ﬁ‘ ﬁ]e will bet ] trﬁ:‘}glmum of 2
carben efopisripithe group e that tb@tgrqmanax/b@ J@%@X&mml@o?wlk@% or alkynyl
gro@p. tM@fe@ébhg&he gtaupsis satiraetier Prefbredmngliol misetels drerCashikyl, more

pre Ablﬁz’ i3 1! UnFeE?o%%@ Gtahdd BpfidriaNs@shtuehts@réiGde E1.2Myl, halo,
OR e|S 2s ng) @gbt PO LUK N NRR ¢ NHCRIRY) IHCOR"

NHE@QINRR® &@M RetS'rQ/dR BRifre, yap®,j Qxg ofnd heterocyclyl.
2-yl)pyrrolidine-2- carboxyllc aci d;

Aslu éd ggé}}n“’%lﬁ%& éﬂﬂ&g@&i or as n%a of a grou ) refers to an alkyl
eths"% radica), h\f"%é’&!" e ;}1%%3% %éh lsd 280 a?(’g"?%f’c%da Roy as used

hereipl in¢lads;, HRY aR)nthmijt plethpxy, @mmwhromgnmxx diproneyy pno e like.
zoyl ) -4-fluoronet hyl -5-(1, 3-thi azol -

As %s%,(éi bg% %Jailgg ré}grs%o%\r%qqr%éﬂycsé@gﬁtgﬁd aror%thc group w with att) least one
rlngzg@\fu)g gf_cpf@pg@;gd Bi- E(cht@nt §t§%| orztalmng upy to two conjugaL{e or Fused ring
sysgemay tArl indludes 2arbacysix atyl ancibiadd grosips, all of which may be optionally
sub%tlﬂtéd/ |for1'e((é’>mﬁé%'ﬁénﬂl trapbhthpubly bbemsrgl | )Premrreal ‘adiineoikties are
UnSil%r oge)ér I"ior?%' tltuted 4d?ubs%|tu ed or |subst|t ﬁ( Iophen)él[I Preferred “aryl’
subs@megg,x%;p,qg quofrom the group consugtlng of & atkyf Rq "CONRR,
C(OMR’; COSHAGOFR) NRZRS MHEW)RL-NHCER h B @NRIRE, 5OsNRIRENSO:R®,
mtréoé@}aho“b)@’ ﬂét‘é?@é{@ﬂ h&‘% and NG3:
hiazol - 2-yI') pyrrolidi ne- 2- carboxyllc aci d;
reI (2S,4S,5R) - 2-1 sobut yl - 1- ( 3- met hoxy-4-tert- bu%g

As Hpgd ;lerguhm%'gwle(qfﬂs tgap ppgorzqijy substituted, 5 or 6 membéred, aromatlc
grobbloamphsuﬂg wheé m/founheteriontonts- sedadbankfpdr &N, &cardt S, with at least one ring

tet Pi- e?édtr%ﬁ by et 3606?91% et tho tcdhfugBiedYdrbBed ring

sys? 320I F%e Y rE%%h yllé rgzwmgg?so 0d %nsubstc}uted monosubstituted,
dnsul@stuqtg@nmsg uteq Bysisiit §nd thigzgly W&fsﬁdm?f@rqarﬁ usypstiwgnts are
seléétgll )frofin meagmhpmnatmw o5C( B34, halo, OR', C(O)NR?R?, C(O)R*, CO-H,

Cd ﬁ“ ﬁi Lg\z%?é@)/ﬁ‘ %y ( Wb@l@ﬂiﬁe' Je:! FHR@’R6 20,R*, mktJro cyano,

1-(3-net hoxy -tert-butyl
OXQES?F‘a ogyc -5-(1, 3-

t hi azol - 2- yl)pyrrolldlne 2-carboxylic acid;
As lekd hfir ShétBocyelit’s afdithelterdey(cBA refeh tox n épticraily substitited) 5 or 6
zoyl ) - 4- et hoxynet hyl -5- (1, 3-t hi azol -
10
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2-yl)pyrrolid ine-2-carboxylic acid; re/-(2S,4S,

5R) - 2-1 sobutyl -1 -(3-nmet hoxy-4-tert-butyl benzoyl)-4-iso
wW@e@pesnsis 5- (1, 3-t hi azol -2- 30 PCT/EP2003/011813

yI)pyrrolldlne 2- carboxyllc aci d;

meg% [ Eé}ug%t ? (% 10 @%E qnhgrég% éta%)wg otrezr F\etg}'ga\@np selected

frorp| Wﬂ@r@ﬁllyéppﬁéuge@gy Wyger@, Cadlllyl, CEBRA,SO:R?, aryl or heteroaryl; O;

andSR)e;ﬂnohslq,baubyintutbd(tfyametdnMcye;@geeratermnyI benzoyl ) - 4- net
hoxynet hyl - 5- (1, 3- th| azol -

Prefez{edl%y o %lnlgg :og Eg n?lw E l|J|I u(w: tr?ecbr%Serﬁ invention are selected from the

group Songistingaf- 4- t ert - but yl benzoyl ) - 4- et hoxynet hyl -5- (1, 3
rel- ?éwee% Qasowt9|nyo3trﬁéth6*yn¢-fe% B@YBexyi)&-athbmetRAB54$,3-thiazol-

2yl ‘EWO@F'GFH? gpr%@?yllc Beify| benzoyl ) - 4- et hoxynet hyl - 5- (1,
rel-823, 4R BR)2-12etyltyl-1-(Bymetbbxydd-fert- Butglbe frmy 4 methokydnetiyl- 540, 3-

thi &fé Bﬁﬁg'{‘ggﬁé%)ﬁééﬁégistegtzsbutdrsl benzoyl ) - 4- et ho

rel-a5eRI9R) %s@Quty;-1t(}3rragtbpx324~9er§-butylbenzoy -ﬂuoromet yl-5-(1,3-thiazol-
2- y?ééfrfd%lhglz‘j@érgo)&ﬁé Qéléf,y l'ic acid; - but V] |
re-{2R @M&%@?w}rl 15(3(%et§o>%$ iEbubenzoyhaimetyYa-PER A -
y)pytrbiifié-QldachorglicZaciar boxyl i ¢ acid; 5

A A PRIty S sk b beno
2-BehzyAe(3-12oyby-fextraubiitetizow)-pyrediding@ytarboxyli¢ agid;

rel- ﬁaé%ﬂg é&{l% (]@%ét%xylA Qe"rr BfﬁMBQﬁ%yﬁ AL RfdkoRHeHyRENT.3-

th'a)é ?)/DWFQ“G'PPG’rQ?éb%HCa?%xyI i c aC| d;
rel-{(28 4§ 2R) éﬁs@d@tyla Bsadtbbyl4- M&ﬁﬂ@émw AdydexlymtHy) b pe,6-

L e

rel-(28, 4R BR)4Rs @Ry - (350kthoxy-4-Tor{ Batyibermoyl)-44allylexymithylys-ted:

th.a%&‘l%-} é; p.ﬂg&wﬁ l.c %C.é pyrazin-

rel(28, 4&@@3)123@1@')@? - (ﬁsm@mt»?mx et tyiberexty Aapromyemstiyl Sk -
thna%@bdz D%ﬁ&h@&yﬁsw&%ﬁl& SngEchzl rboxylic CI d

ror s 45 B3 S sarmi s BB B e e e BSp s oa
thiazol2-yb ;_élyrfwtilhmmbdi(yllc &cid;5- net hyl - .

o Sl By BB
2-yhpyriodlidinerdecaioxyieadigil - 5- ( 2- chI or o-

re/-g-zsf?‘aieqh")‘ég&%b'igw '1)(@% %)&ydd F@f&tﬁ@é%i‘lﬂt'l&pﬁ‘&d&’yl 5-(1,3-thiazol-2-

2- |S
yDryralidieg-Brrihoxylicadd: butyl benzoyl) 4- et hoxymet hyl - 5- ( 2-

rel-&85, 48 5RY2Ysdbudyl i B adgthoyg=4-teribityIBérizdl N a-isoprcpype XY 13l thiazol-2-

| aci FI 5 licacid:

yDRygplidinas2araoxylicacds o ¢ yi - 1- (3- met hoxy- 4- tert - but yl ben

(25745, bIR)-A-1§ b h3y( B-infreit ko) yet-teyf Butylbenz o8 }-4-methoxymethyl-5-(1,3-thiazol-
i az.ol - 2 dlneZCarboxyllcac:ld

2-yb&r?o?|§| eﬁ%wgé ?és!%but - met hoxy- 4-tert-butyl ben

(25245, 6R)- z-lic(nqryd méa@mmqw&teﬁ n)zoyl) -4~ ethoxymethyl -5-(1,3-thiazol-2-

yI)p@rrBﬂdu:f’e btl‘a?c?o‘k liczac;) pyr rolidi ne-2-carboxylic acid; 25
4-tert- butsyl ben

| h
(2Sz‘b§»f5§1 -4- 'f(@uayl aT(%bmcbétt?{Wyty%e@@b Wethoxymethyl-5-(1, 3 thiazol-2-yl)-
pyridiidingd-catboty)iPy¢idol i d i ne- 2- carboxylic acid;
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rel-(2S, 4R 5R)-2-1sobutyl -1-(3-net hoxy-4-tert-butyl ben
zoyl ) -4-(1-hydroxy-1-nethyl ethyl)-

WG2(01038thi azol - 2-yl ) pyrrol i di ne-2-carboxyl i ¢ BCI/@P2003/011813
rel - (2R, 4S, 5R) - 2- Benzyl - 1- ( 3- met hoxy- 4-t ent - but yl benzo

h
(28 4# B33P OM 1&;%@9 é(tﬁréggtyggpmyﬁ -sthoxymefhyl-5-(1,3-thiazol-2-yI)-
yrrwﬂméﬁéﬁo%aadBenzyl 1- (3-met hoxy-4-tert-butyl benzo
(23}2’@9?%)%%0?) 5L Ahesnyatenty btyPy:IbgeznglgyflHé;t-ethoxymethyl-5-(1,3-thiazol-2-
yl)WGDHQIQSZitarWhCZathobut yl - 1- (3- net hoxy-4-tert-butyl ben
rel- %2?:1/ hik ng'ﬁé}‘%blm?é méltﬁo'iy-ﬁptléf‘t'b@iy’gne%zosyl) -4-methoxymethyl-5-(1,3-

g) 1 dine-2-car boxy i C aci
th|a(zg ABrPyIgliding-26BPEYYIICACIE3- net hoxy- 4-t ert - but yl benzoyl

rel- 2%4R5ﬂ)§2®@&yr ﬂ.(srﬁfehwxﬁmwh-)ou@ibenzoyl) 4-ethoxymethyl-5-(1,3-thiazol-
Ikrl Zgﬁﬁ) rolidi ne-2-carboxylic acid,
g"ﬁ 'EER? b cﬁ 1- (3- met hoxy- 4-t er t - but yl benzoyl
rel- 12&‘44$ 5Rbr?dsmbuhé{1 HBtetboxyt4-Brt-nitglberzoyR-4ibethORM & BY St @yrazin-
yl)pyrrolidi ne-2-carboxylic acid;
zyﬁéj( gég%géaglg@%é?ggbutyl }@43 nmet hox -4-tert-butyl ben
rel-g3s3,4 R SKR)-2tl bt @ymetgoxyr4 mtﬂggpzoy -4-methoxymethyl-5-(pyrazin-
2-yH w}a.@Mérzo&armmcac.@ar boxylic aci d,

rel g%f§ %E} é%@?@ﬁn‘é %H %Il At %rébut <tanhz(c))§ -4- me [))t(yrrtuJ l#\ I-5- (% -methyl-

1 3tthnazrzl<ﬁ-ylﬁ>y5rbl)qnw -2-@hibdbkylie-e2idcar boxyl i ¢ aci d;

rel- 4 %ﬁ)é y'I% (55@%”{»}94 #f‘@tﬂ?%&%é% A‘E&ﬂ};’%ypyér{bﬁl b@ﬂnethyl-

1 3rtW€Z(2-2¢)d)PNUQ§;1mQ: -&@tb@xyhc acid;
re {2 4$ ?,ﬁ) é%&b?n}yiﬂ (BS‘HQHB)%M ?em(&nﬂsé&ew A4nbtRbkynisthystehioro-

3-t hi azol
1 32“'??%' §y¥')rp§TrP'H1"'|‘?ez'§a@8F§J'G>a9| dc acid; 10
rel- (MQSR5®IS®UEM k(Btryéthdxy(@téﬁEﬁdmﬁ%zéyl‘)-ﬂtmethdiyjﬂiéﬁmquzl

tthYS(‘]SﬁtFéfglog(}él') "nEé)P%{gfca ﬁ(géhczacédar boxylic acid;

rel{28, 4%28)-2%@)}42 (Baodthoxy-4- ner(mtwbenmeA((memyummew@rs-m,3-
thlaégyiﬂkl)é/rr%w\ 5tia('ﬂox2 %M‘ZO' 2- yl)pyrrol

reH28,4R 58) Eﬁémwﬁ - (enshenr4-eratyfaenzexty 44 (methanasuifonberethy)-
5-(% 9¥hidzok- 20 meawsmtmérbﬁxﬁ.waud 2- 15

rel ﬂg%@@éﬂ@i Ldhng r(é(%%[ubox larfoibStizoyl)-a-(1,1-difluoroethyl)-5-(1,3-

thiaz6l32- mmmmgmd—zmruoxpm a}dndyenz oyl)-4-(1

rel- ﬁiﬁgﬁygtl%&ﬁr( Jmegh Oy-4tertbutylbenzoy)-4-(1-hydroxy-1-methylethyl)-
5(‘(@@'@'-@&))9%@'@6&2 garboxyig agidt hoxy 4- tert butyl benzoyl

rel- 22R44§§h519296nﬁﬁt1h¢d-m5th6%¥5,1t9’t Butgrbenzogl) -4-methoxymethyl-5-(1,3-
rrolidine-2-carboxylic acid

th'qze';f('?ByW@dg’R)?- -9arPQBHEEGIAL 1- (3- net hoxy- 4-tert - but yl ben
rel-RwR/43, SR) QIBBMMHBWE:H%X)( B-tert-butylbenzoyt)-4-ethoxymethyl-5-(1,3-thiazol-

th l'idine-2- b li d;

2R AL 1 5%, Lo S e
rel-29/49,5R)- dewm(s-imﬁth@ey(tﬁteﬂ-butylbenzoyl)-4-_methoxymethyl-5-(pyridin-2-
yl)pgﬁ‘&m'geyf%g%kﬂi% a%l'dt hi azol - 2-yl ) pyrrolidi ne-2-carboxyl i
(25748, 5RR b2 spBUty RS (3-medfapyytertutyihenge iy 1-hydrexy-1matiylesbyl)-5-
(1,ZPdzbr- ZLyIr)ﬁIém&MéI@tJéYﬁox Stid &eidkS r e ac

I I Q, .
<2S'% S 214k %%ﬁ%@%%t%ﬂ% Bty hvdro@iniis (tiazol

zoyl ) - 4- met hoxynet hyl - 5- (t hi en- 2-
12
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yl)pyrrolid ine-2-carboxylic acid; and salts, solvates

and esters, and individual enantioners thereof where
wappuoptsiat e. 30 Preferred conpounds of For nupar/gpzp3/011813

are selected fromthe group consisting of:

re/-(2S, 4R 5R) - 2- 1 sobut yl - 1- ( 3- net hoxy-4-tert-butyl ben
2-y)pY/T9'idinest sRIRPAEE RFIA. 5- (1, 3-t hi azol -
relZE?ly,HﬂEg)-QqEbsﬁﬂtﬁel-—(l&mgﬂhtbﬁ,lxy-l{ér?g@‘ﬁ?lbtdﬁﬁzoyl)-4A-retthox3;megh){l-5l-( g ,3-thiazol-

- (.. - 2- butyl - 1- (3- met hoxy-4-tert-butyl ben

4'3’;)@9? §"5w9?£?%§®ﬁ%?§§1 _5-(1, 3-
reH{28,43 5R)-2-lyouty - @Hmetthaxy-2-tertblitplkghiayl) dealtyjox@methyl-5-(1,3-

; / - -1-(3-nmethoxy-4-tert-butyl ben
thidZ8f ?gﬁ@fﬁﬁﬂé@b gark(?/)f}hé‘& i 1- ( y y

Z0 or onet -5-(1, 3-t hi azol -
rel-p23, 9 SR otk - B-reeathevkdritert buylpenzoyl)-4-propyloxymethyl-5-(1,3-
umﬁgﬁ?@g r&ﬁ?ﬁg%;&nb?ggy?ﬁb;1-(3-nethoxy-4-tert-buty|ben
- 4- - 5- -t hi azol - 2- ,
ror S 5 R Pl 3 G PRBR LTk uberzs Y dspame b - tiazok
2-yPRyr dHENRA6 3¢ HUDF IS acid;

, -2- tyh-d- 34 t- I
(2%%%@-%4{@@@%%@%@@%%e{t?béftﬁﬁéﬁbl?l%y(1$y&r%§<y-1?rHétKlet%E}l)-s-
(1.3-RiagebP-ypyrolignerZo¢araexyéc acidar boxyl i ¢ aci d;
rel{28 4R BR)4FsEtRkyl A= (35 AOMbY-2-lerl-ButPiBERRYY-4dethPLs- (13l BRE.

2ﬁ¥g§-{ég%8¥§g§net_yl75-(1,3- . .
YRy <5+ r3Y)i di ne- 2-carboxylic acid; 5
rel-(ZS,4IR,B§,)4:FB'|$&RXyI-Z-(Benétlhbxg—?-ierg&tméﬁn@yyﬂmémbkyrﬁemwd;@prid-z
w”ﬁﬁ%@?ﬁW?gf§ﬁ#%9¥%o(¥éine-Z-EarboxyIic aci d;
rel(@8/4R,3F5; 2 RoB Ry - D{3-getheny4-tedbBtythenkop4-41- trethoxpethyl)-He h 3-
thigBL2 U dyriRliGRY RQAYIBY YaGig: (1. 3- thiazol -2-yl)pyrrolid

I ne-2-carboxylic acid;
(2%%3:5&%,'94@}15(&3 (Fmedhmyrdyfertutviengpybyetbexyrmeth Sy (ryein-2-
yI)p&ﬂ;&lidiné%&ﬁtW&:@tc{ﬂy' -5-(1,3- 10 . g

< 2- rrglidine-2-car i c.acid;
ror|} 3358 2o Fenh O £ PRy F b mmetn 51 Ben
methglidoxazbl-Stypyyotistiney2-carbogylis acidi a;o! -
rok {243 B SR RO G b lorfufibdhzoyy 4 metonmeth Sy
methgyymethyli s ianekaplpyrqliding-2-earpoxylic acid;
rel-{29,#3, bRD1ISHHUE -2 (S MR L4-ferBsiitfbentByl)-4-methoxymethyl-5-(5-

&F -138243,53&:2-[@pb¥téb:1-,3-nethoxy-4-tert-buty|ben
me éSLW§-"3:- NBYTrYigine-gcarpon/lic aeiy of - 2-
rel-mS,W,BRpgIsﬁmafl-ﬂ-(Baneflm)fgyt4étert&:u'rt])tbenzzylg-4-rrt1etEO)Eyrr;ettJhyl-S-(tqien-Z-

: 42 tyl-1-(3-methoxy-4-tert-bu enzo

y"i@@'?‘&?’é&@%%g( L 3 thiazol s d y
an %)Wqﬂ angi rg,_qurlﬁgngpql@na@pmers thereof where appropriate.

(2S, 4S, 5R) - 2- I sobut yl - 1- (3- met hoxy-4-tert-butyl benzoyl
Pre)elrfé'dﬁ,‘é)mgé%ﬁﬁ g}#o:réglég(loa)}z'afﬁé’?é&éacioa f#om 4k group consisting of:
ror {5 SRS Ry SRR SRR (s op Siabernzoul-t-<thmy ety fhiazol
2-yl4pw¢dww_zm‘ah>2dxylﬁsa€dd;3-_t hi azol - 2-yl) -

ne-2: carhoxylic acid:
ro PSR SRE RIS N SSRGS oy melRysIE S
thiazal-2y)pyryplidiné@icatbogdiicacichi azol - 2- y1 ) -
rel-?gsﬁfg,gkg-%ﬁ%ﬁ)ﬁbﬁfy&gfég@%ﬁ?&-@@%utﬁgbnzoyl)-4-f|uoromethyl-5-( 1,3-thiazol-
2-yl F{Ysrloﬁ‘i‘if‘?@fca!p@%'iqaqﬁ%t yl benzoyl ) - 4- et hoxynet hyl - 5- (1, 3-
rel-{23, 477 6R)-24sobulyP Y 1( 8- Phetiebxiy et ek rsereb 1 £4-Afdtil1-5-(1,3-thiazol-2-
yhpyrrolidine-2-carboxylic acid;
13
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rel - (2R, 4R 5R) - 2- Benzyl - 1- ( 3- met hoxy-4-tert-butyl benzo
yl) - 4- met hoxynet hyl -5- (1, 3-

WO kioad#is1®- yl ) - pyrrol i di ne-2-carboxylic acid; PCI/EP2003/011813
re/ - (2R, 4R 5R) 2 Benzyl - 1- ( 3- net hoxy-4-tert-butyl benzo

rel- észAF} 5§§,Eﬁ§9 éy%tgq)go&iﬂ,{ tz}ﬁ)gl&?r&.o;cl)l)-4-hydroxymethyl-5-(1 3
thnalZ@ILz {nﬁ@rréfﬁjuﬁé?)z-cartioswmuqd 1 (3-met hoxy-4-tert-butyl ben

+% é} ?Etgﬂ’géfy Wé m/ét cg(g ggtli_ed}zoyl)-4-hydroxymethyl-5-(1 ,3-

’he-2-car
th|arzelf2 yleymndumycamommm 1 (3 met hoxy- 4-tert-butyl ben

rel- ?éwfﬁ {, KA Wéfﬂﬂéth&y{@)@'rﬂﬂtﬂbenzogg4 -allyloxymethyl-5-(1,3-

| ne-2-carboxylic acid
th'alz@ 2Y' "@B"BER =carhoxyiAGH: - 1- ( 3- met hoxy- 4-tert - but yl ben
JIR S5R)- Eﬂédmmehbﬁth&cy@ﬁtdnﬁLhMbenzoyl )-4-propyloxymethyl-5-(1,3-

.- 2; yI rrolidine-2-carboxylic acid;
th'aFe'r2 'g@"&?@d tf)o&llﬂﬁ ﬁg 1- (3- met hoxy- 4-ter t - but yI ben
rel- (223143 5R+ﬁasdwwym’é3mwth®ey(ﬂétamuwbemylv&m@qumb%@ (13-

th'a%gg Eﬁ%’gzo‘é 9%%%%&0 IICo Clldl ne car boxylic ac

rel-{45,43 SR} A5 obRL 24 PRy - @rtc@twm;ex@r‘tzﬁtwwew §i(behiazol-
qﬁ&%}&nd|ﬂe%ah@5qli'ﬂ?édw| ol5| <(12 ghl oror boxyli.c ac
vl 8874 i VB Rbh B B BB A o ) o2

yl)pglﬂ‘yslldme@-mfatbbmyﬂyrmtdhyl 5-(2- 5

rel{33, Jg%?ég % |§'Q£QW| e ,sgég@f y)tp tﬂ.ltyl%érﬁ%yl?49?6pk?&3w 61§ 3-thiazol-2-

yhpy(ralidies- ﬁ@ﬂsbolym@@?tdw but yl benzoyl ) - 4- ((met hyl t hi o) net hyl
29, 4§5ki212 ?sobw R hrethoky PRI IENZBR)-ATRARBGIEtHyT-54¢ 13cthiazol-

ZYBN)" d'F%‘@b?ﬁr'iHXy'icﬁ%d 'met hoxy-4-tert-butyl benzoyl )-4-((m
(24 ER)E%lVéd’bQWyh X 3reridttydxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-thiazol-2-

zol )pyrrolidine-2-carboxylic acid; 10
y')‘:’ryérg’fl TSEZFﬁ%@ I'CZ?'C?GSobutyl 1- ( 3- met hoxy- 4-tert - but yl ben
(25748, BR)—Z-Hoib,utyl—dH(IB-bLQan)étthylty@e(\aOYB =4-ethoxymethyl-5-(1,3-thiazol-2-yl)-

olid ine-2-carboxylic acid; re/- (28 4
pyrgib % %bcy% &Fal (3-nmet hoxy-4-tert-butyl benzo I3) 8
(2Sl4$;§ }&@pbytyhﬁ%hl@qu%ter’ buty%enzoyl) 4-ethoxymethyl-5- ( thiazol-2- -yl)-
py rﬁjl:ﬁ%e&éﬂb@%%a@d ylI')pyrrolidine-2-carboxylic acid,

(2%,11§ 5&?%@% ﬁ&ﬂmﬁ?hy?' tfﬁtg(;?i@geﬁtzg‘ VY atholrhbh A, DERZR2-

yl)gylotiding-22aydokyligyacidy| i di ne- 2- car boxyl i ¢ aci d;

rel ﬁlﬁ 4&%‘%) R ﬁ(ﬁ%ﬁ%&fy % I?t'bm?‘t%%ﬂﬁé(y'l)‘h-ﬁ%‘iﬁdx?MEWyp@-'@?,@-

thnezzoy2)/l)1@yrr¢>ltﬂlﬂecﬁ ﬁ@"bQX)d'Qra%*xyl ic acid;

rel! gﬂ# 4&%&)%&5%‘2 (3-FrabHkyl4- tért!batym%h%y;)\m dthlogyrhethyits{ B hiazol-
met hoxynet hyl - 5- (pyridin-2

2- Yi)rF)YHWqJ"Eﬁ PeRmReXYIc@sidhoxyl i ¢ acid; 20
re/!(2§4éBRf)E)lseoutﬁat(atméthdxw&tmbmwugnz@ynapmetbuxwmmﬁe@yrazm

Y. hyl ethyl) -5-
2%@” léwpag%qrﬁ(%(ybcf $997 r ol i di ne- 2- car boxyl i ¢ aci d;
rel-((ZSS4RF&R§R}Is<2but)ddb(@tryetths( @-tertebwtyihgnzoyt)drmetbvewmiéyizﬁogpvrazn

j{éhﬁmgyéj{é?ﬁ%ﬁh@%a 5-(1, 3-thiazol -
rel«(

b I
45582 BarRlop -t araeiox) A4 BRI S ety
1, 3Ztﬂhé|z)>| Ay ispyhenimeblest |(clacﬁrt hi azol - 25

{23 b B Fsaignls: Caiihe 16%%%?%8%\} BRI gt

zoyl ) -4-all yl oxynet hyl -
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t hi azol - 2-yl ) pyrrolidi ne-2-carboxylic acid;
rel/-(2S, 4S, 5R)-2-1sobutyl -1-(3-nmethoxy-4-tert-butyl ben
waQ o3 B1pr opyl oxynet hyl -5- (1, 3- PCT/EP2003/011813
t hi azol - 2- yl)pyrrolldlne 2- carboxyllc acid; 30
2-1s (3-net hoxy-4-tert-butyl ben

re/ S, 4S, 5R). - | -
1,398 R RSN 355, apol
rel-R2Y 43 BR)2dbotlitylel-(3- mahbx;qu-lte/t;btaszlbdnzoyl)A -methoxymethyl-5-(2-chloro-

13(@% 4|% ﬂ%n%hd r?%?%%qughc( (fet hoxy- 4-t ert - but yl benzoyl

rel- (2...IS 4 ﬁﬁ)ﬁzlwb%dyﬂl-(ﬁﬁwt kY- Mmébmylbammb)yﬂ methgyyrgethyl-5-(2-
meﬂﬁ/xy-@ Zasth‘?al%oﬁﬂ/m?ynloﬁ& RetoVdar rt;oxyllc aCId

rel-é§4R§§))2|-l§sW)td%|rQBdFﬁth)g/ @éqrbét*tylppr&zog&@((met(hyfthlo)methyl) 5-(1,3-
thidze!l-2-4/BSyriRdibB2-carhe@liciagid;- 1- ( 3- met hoxy-4-tert-butyl ben

rer A% R b RO el Bk Btbenzoy)-4ygsms hnpsom ety
B- (P@Thnﬁmaﬁa)’p@mjm -2-carboxylic acid;
rel- gﬁl ﬂ}R??»lé&)% =1 Orﬂé'trﬂ?*y; éﬁg&?ﬁb@%rﬁ - ebinttb¥thP$E8Z 1 3-

oxyet

th'etzﬁl BPW@J'?'P?';?W&\'@W&?%" 2- carboxylic acid;
rel- m%%@@)ls&dtﬂqt{@trﬁéthéxy( B1erebiRts¥nzbyty ey t1- r@utwaeméwlethyl)

5| 3R o e Zr Rl fatitl o s

rel-{2R 48 BR) 2BSRY- R3-methoky-i-tart-bBtyloehrmtyd-metreymbtiyy5-bE 8-
th|a§8yﬁ—gg éyﬁélmﬁ(ﬁy% I| a(:ﬁ met hyl|

rro i ne-2-carboxylic acid;
rel-{2R%,46 28) ZSBQSR)'I (&@@B@Wﬂ -tart-batylenFRkyt-athpwrmethyltsy (i thiazol-
2- yﬁ%yrbndinélﬁiﬁﬁ%yﬁﬁtamﬁ' 5-(5- I
rel- Q%@é’ é¥{ tI bu 32%1&3%)9/24 fzég%tbuhﬁ rnrz(j)?yl -%I rﬂeethgxy%?ertr?ﬁ 5= (pyr|d|n 2-
yl)pytrolidimg- E&a;bo&yltc@rctdﬂ but yl benzoyl ) - 4- met hoxynet hyl - 5- (5

(@574l SRR it P Bl rpé%’ﬁis%?ﬁ%%%'%%-?Bﬁ?‘:‘bﬁ%@x'*&
(1. &tbyasz«2=yhmrmwﬁé‘e¢wb0>@hq adidien- 2-
(29&11:) Bbéf E%db@iﬂ‘? égnﬁégfﬁv' dua QoAb Shzo g(?%k&l%xye?mggﬁ§-thlazol-

ters, enantlo rs thereof
2YB®6PQH§'PP'&’1’@""%"Q@P'% preferred aspect, the present

rel- ézrs/wsmn BE2130) dqs mmw@t ity 5eHZE1A)-a- dtﬁdxy&n@d‘(yﬂﬁ -(1,3-thiazol-

ay se ecte Lromt e group consisting of Exanples 1

Wr@gd'ﬂ&ze‘ﬁ‘i%‘?xty ¢34 i ned, and salts, solvates and
rel-£23,48,SR)-ansbbuhydrl e(3a1mjhm)1yr4 Mutylbﬂmymaallylemmthyk‘@(nss-
thuatzgleﬁ ﬁl?éyrrohcﬂnélzf cﬂgﬁc ady.eferred aspect, the present

1"on ounds of Formula (I) sel ected
rel- f&%ﬁ SRire- l@ﬂ%ltvdﬂdéﬂmt@twﬁgtedfb@l%ﬁn;pﬁkﬁvr@wl%methyl -5-(1,3-
th|a|%8ﬁ$yl5‘;§3frﬁoﬁ<ﬂ|né’-§fdaﬂ%iyllcaét§’c! salts, solvates and 20

ro RSB BT A OB B A B iz
2- yl)pswmamam qarsoxylitescig;onpounds of Fornula (1) sel ected

sydsy SRk aToBb ShE RO PR R LT sbvdbe bt =

(1, QathlﬂaZOlf\Mf)m/r@}b@naﬁmam@(yllq aaid,vi dual enantioners
rel—é &ﬁ%ﬁ 23§obﬁ‘ty?9 B'Fﬁéth‘&i{gﬁ et 6Wbﬁzﬁgfﬂtetﬂyﬁ%qq‘_ﬁ' LA %

At vaesar T ey i e sa
yhpyrreliding- 21°ﬁRP@H¥'iC<_%‘?' al so covers the physiologically

rel- @cs:msﬂl;ﬂzeséb@kwa (gfméthkﬁ( PP IAISenZOYI) ﬁQﬁéTHé)@n{e'tﬁyl 5-(pyrid-2-
Sui t@ﬁ}ﬁe] ph%gs%qg 1 cally acceptable salts of
YDy PyRllRRE Caro {92 (1) include acid salts, for
exanpl e sodi um potassium calcium magnesi um and
15
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tetraal kyl ammoni um and the |ike, or nono- or di- basic
salts with the appropriate acid for 30 exanple organic

wa@aobo3xis c aci ds such as acetic, lactic, tartBCT/€P2003/011813
mal i c, isethionic, Iactobionic and succinic acids;

S U TR e U R
thiaaol- Zig)ByndlidineRgmmaxyhcadd such as hydrochl oric, !

[
S S e RTRSN B IR AL ARl a2
yhpytrelidimerpoarbdsylisfacior nul a (1), for exanpl e hydrates.
re/-%%@ ‘Sﬁg?ri§oHu'EWqr{@n@élhé&lﬁ@térﬁéﬁl@&z@?ﬂt@ﬁmﬁw LEUINY

cce e esters ounds of Fornula (1) and

me(hy@oxazpq},ﬁ @?&Hﬁ'!d@ec%\?ﬁ@ﬁ?whp@%’m d esters -COOR in
re/—(lds £35R)- 21&60@1-2QG%&B&)&MSte%HdtﬁE’é’r%%mﬁh&haxyrﬁethyl 5-(5-

el aar B s S e L eRao e Rl " o o
rel-(88, 41 5R Bt $ppufyl- 1e(Bahé¢yd>xy(4btayt m&wuwzpyl)—drryetb&waw -5-(5-

h I t [
melGptcif SSDR BRI LartBily 268 0 PMEYY ) Koy Cor
rol- {26 4B 5R)-Brisabuiy!-1 B RRIP Y topicttylp@rFoydymethRma Bt (hien-2-
|)p9frg§cﬁﬁg_2Jcarbwgl¢a%ﬁ; ers preferably contains 1 to 18 5
andc?aarltlgo?n%\%tt?@nd B34k S Rl drfinforfiéts Mlledithe af¥priate.

réesent in
conprises a phenyl group Preferably, the present

ind ﬁ%@kF?ﬁpé@ thta@ﬁesieﬂ: mo&r{mu rw@/fide‘s dgmlsptwhaT l()fl Borﬁitmda (O1amd/or (1a)
an a SOl Vv es ere . W u

seléilea B e S1Pin BN of R 495 45 pHfEnpretdipes. 8% sais,

solvateseand estersayandxwhere appropliidté eindimidualaenantionets therepg . In a further

pre@fr# o RBEA RSBt ?r%hﬁaﬂ%ragggs E&nB@urgls fﬁarmmﬁép%e@%t)ed from

ptesent 1 nventi o
theagfaure |cavsl$twgm Bremples 1H9d%ia9rerfﬁ9tebéeweé1p@n€oﬁaﬂ$ o¥filvates and

estér@”’léﬁél‘%é?é a‘B@FdﬂS‘ﬁb@a (hdividdal eﬁ\aNn&nér‘s'%ere@f O/lh-a E?thh@r preferred
Ais t ect ed hydrox

aspapl ik, reBEN Sy RSP Bioveer Lgindht ol SRR Tra the group
corislsting Of Efanjsigb )t i 14/ heejnafieodelinedndndDsalts, sGhvates ahdaesters, and

fin I (1) or (la), by
wh%ég?)g{ogggﬁéoﬁ_g&é&a[%nggég?étt@% |8t(rjlg groups can be found,
but are not restricted to, those found in T WG eene
Alsariaclirie@ iM théi tpseseRt mvemlionvmecphawpeceuhlcﬁuygmeptable salt complexes.

TheS}SFétsBﬁSh\ientlon %Is@ c%%l(s]tﬂ@%hysndoMéél@yac%BQtaﬁérﬁlts lPthe compounds

of fggmggf(ﬁ ne djelgBIS ;i §I§| icall n%cfoc)éxta Fé)ngaltg of'%he rﬁgg.gﬁ]ds‘%{f%rmula ()]
inclagde appiflopaltat éoracﬁ)@’mﬁ"br S%t‘ﬂﬁpl F??t??ﬁ“fm ucﬁaéf%!llt’@t i agpesiym  and
tetrSalkylaihpniunhend fe likeaot inomo-i & di-arasiceshlts withi the appropriate acid for
exa?r‘i’dlé/ e8thanié OfarbX@TP! Kiddl %Uérpré%”%&%n%ct% etEﬁérﬁb' |?{1allc,t h|§eth|on|c
| gnB er at re LsLn t he %ang uﬁ°n|500 nor e, ﬁ]ﬁ ag%sulfomc
aciBIoN; BHE. SHEFNIG, ARY ¢ OHREIS AUIYHeFINT U7
ethanegyforic.ranzeresylienia apd Rreengsyifonig @ﬁ@p @ngpr)orgamc acids such as
hydrochloric, sulfuric, phosphoric and sulfamic acids and the like.

The present invention also relates to solvates of the compounds of Formula (I), for
example hydrates.

The present invention also relates to pharmaceutically acceptable esters of the
compounds of Formula (1) and (la), for example carboxylic acid esters -COOR, in which R
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by hydrogenolysis in the presence of a suitable
catal yst for exanpl e palladi umon-carbon. Suitably,

WO b@40smes i on is carried out in a solvent, forPEREPINE011813
et hanol. Preferably, the 30 tenperature is in the

s spRBRS g Sraighy on SPinsRed BRpiS akcRy BroeB B 5-o88f piRowyaiky
(e-a: rreetheremethyl}, raralkyuietcabpeneydadniiopyalkyl de.gepagpeymethyl), aryl (e.g.
pheinglt bafidnaly rsupstitaned pho saltigen) Caldliadi armCQ)alkcapdoraamino).  Unless
oth&MWideP R RifBE OLANaRPUNGiBLy preber BRI ePBRNYRrhE) @ontht8 1 to 18

reaction 1S carried out In sujtabl e solvent, for
carbh Ao, BPRRTb P HaTRIooR aRes, “ARAART SR Rsent R such esters
preferalyrearnigrisesial pfiepxhgrothd D, E, G and J are as defined
above for Fornula (1), by treatnent with a suitable

Preﬁré'tﬂx?,!tﬂg p?éaﬁé‘h? fvEMonSrefidd & éo%ﬂc%hlﬂé % RBFRA Smaggl(lea) and salts

ot'i de. The reaction Is carried out in a s
andﬁﬂllj‘@éerﬁt,ﬁe'i‘e - exanpl e tetrahydrofuran. 17 WO

2004/ 037818 PCT/ EP2003/ 011813 Conpounds of Fornmul a
it wllll flurtieetthe( dppredidtetMitiat lkeAaih Tolpdumdsyofane @rd%rea$ iAvdraidn fntaynexist in
. . o) r. .
bS5 SR s A oo @by e scove of o
Preg@téWeMIonE G and J are as defined above for Fornul a

(I); with a suitable acylating 5 agent, for exanple
Co;%g&(r@)s-(ﬁfai:orm}éﬂ(lﬁ}iahdh@é) inswhichaA as alyaroxy phay eeaplepared from a

, and D is as defined above for
€0 oru%?gpérpwé)gﬁeferabl y the regction is carried out in

a suitable solvent, for 'e di chl oronethane, in

the presence of a sui tagl e b se, fcm exanpl e

triethylamne and t gnoVi b any protecting

group. Suitable protecpin groups can be found, but

are not restricted to, t found in T WG eene and P

GM 10 Wits "Protective Gr(RJps in Organic Synthesis',
in which A 4 pRASted BydhbkyeyroapfoSexempl&aniaikoxg sberzylbry orisigloxy, for
exaflple ﬁ’i_[(tc(l L I)'éﬂlp(/f@?& ghu, Eﬁ@b?ﬁ,e@ta%dgp rb Y& efiMed above for Formula

S titpte a}y ) e _prepare yafgr r{ate .
() Gl PrsRcton Suitas rplcetbe Spaas PR by o Byt greyipf restricted
to, thogeNfoENDIrOT W Caeene aud B16 M Wutshwteptiye &rouns inleganic Synthesis’,
3 B PLR YWy drid Sdrfs. . 4al kyl ) -silyl oxy group, D, E and
For‘]exa%% \ﬁﬁerpl f Wb@c%‘f %\Rﬁﬁ é:%y %"M 9 a@é Ls d@ﬁr‘i’edﬁaté?ve for Formula

epresents or T erein et||c_), esent s, ogen

(). by ‘wzpiegant WiranBRFPELe 200 85 GAmPIS: TRTRRRSIC GEIG,  PHitably, the
reagtitincls Garriegpradeint 8 $opdnbxfipal dxpmpten didhiorompetbpae.edPteferably, the
tempBrINGE iDiN thd range OB BUrT, rdre pRstarably 201 tb&p°Ccn which L
Forre‘?(Qﬁlﬁ%We% %ﬁng{llo%{,ogn%%o Eaa%nx.j 38 rag%‘apﬁeﬁ% g}yo@[e ?&q'-'hrmula (n,

or alkyl, 'using a surtablé te UC|ng agen ,_1or exanpl e
by hydragenalysisy iB RIPTEaRNCce<s @isyiiatie Fatalyat Paexanpie paladium-on-carbon.
Suitablyatret magtiar sheatriedlout boa obedi, et exdmplelethamel. Preferably, the
terpeARireXs iAfthé }%Bglgm,gbe@ ni um hydride, or suitable
Forceg(gpm'p%%ﬁé)nnﬁ ig WI(%&f and B, %, Equa‘p Eree as defined above for Formula (l),
by treatment with a suitable catalyst for example tetrakis(triphenylphosphine)palladium(0)
and a suitable proton source, for example phenylsilane. The reaction is carried out in a
suitable solvent, for example dichloromethane.
For example when A is triimethyl)silyloxy, and D, E, G and J are as defined above for
Formula (1), by treatment with a suitable fluoride source for example tetrabutylammonium
fluoride. The reaction is carried out in a suitable solvent, for example tetrahydrofuran.
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solvent or m xture thereof for exanple tetrahydrofuran
or methanol. For exanple, a conpound of formula (I11)

WO poowiodTsIns G r epr esent s hydr oxyal kyl may al so beCT/ERB2003/011813
prepared by reaction of a conpound of formula (Ila) in

whi ch I S Y ofr.
Cowga%dg o PSR R e (D et 0y of ABHGRGR) form thereot may
alsp ba geapared by reasiangf @ Coﬁ‘tPPHWﬁia i dor oni de or

methyl lithium in a suitable™olvent, for exanple
tetrahydrofuran. For gxanple] a conpound of formula

(1'l) in which Greprese | uor oglilkyl may be 30
prepared by reactig ompbund of fornula (1la) in
which L represents CO and.,Y represents alkyl, with a
suitabl e fluorinating @gent, for exanpl e

in \ﬂhl@rﬁ Ay g, iUl ke as idefidddigsdvderor IFBrrauls i)t with & suntable acylating

agech? %?@%ﬁ{)lg D- %?@ngﬁéle @m Rélq tl'?él %tonllz oﬂérseﬁ%gp cﬁloroaor bromo,
aanQy'Sbe fefigd ragve 69f ? @QH%'%

SFlesati oL i G fut in a
suifableagolvemt ot ehampleeqjcmgr@meﬁwane)wam pesemteegfeatsitallle base, for

éﬁ@l@m iRd GnBEHérBRRA0RAILRG lahy ;fmtébﬁk@gﬂ@rogb 8likable protecting
groH% Qgr?b r{%h%ﬂ HFQ ﬁ&' rtesttnE;I Pttgx@‘h J?Ej W'dr‘gene andPG M
s

s suc honi u
Wt BFRt%'VGr%WRﬂ P g SYRHES B S A £ 1SS o TSy o0
nethoxynethyltrlphenylphosphonlun1bron1de or

mﬁblh}%ymdﬁ%blbr(l)ﬂﬂqn)’|nﬂbﬁi§lﬁ’@l‘éﬂdé§enﬁshbmfohd@ subatifube’ alkyl, may

be Eeg?zf S{e%%%yq%glgfesrﬁ?nlé@éncﬁ?( o?‘rhddukg g'f‘m)rmul flla)

solvent, for exanple tet ofuran In a further
aspect, a conpound of JEormula (11) may be prepared by
appropriate manipul ati ot hef!'®onpound of
Formula (11). For ek l e, a conmpound of Formula (I1)
in which Grepresents diydgexyal kyl may be converted
into a conpound of FormuPa @ 1) 10 in which G

in mgﬁ S€ B}ﬁr&w gﬂ%hdoxy %&é&lbw&ﬁﬁh-@&dkyl) iQlox@X%As0 ®, E and J

Y.
are; BRaAIAE GPOKS IR, P AR 1 1Ak Lofepts Pl Goahi g COY wherein Y
repmseowyldrqglen@aylkwe prepared by al kyl ation of a
Forc exgrapiéelda @bmbouimdi bB Foinhyla i() inhwiibh @ repressren thydroxyalkyl may be

%B%X%L%Bn oty bé\ﬂ ?JrﬁlucfftF% &a l?ﬂ‘a°‘ﬁn cvﬂfchq_xéﬁwsﬁnﬁ @B NBr coY
§

N T R R O AT i
bonobmrmie sediem Hyprehydride. Laodivgn é’tﬂﬁ?\OXYbQﬁ@h)@é'de Pb@ﬁ@é?/d'me}hw sulfide

corhplex g ditthir NaluMindmn Myefde usr smtaalesblcbmabbt&)nsOﬂhé&mf inf @rsuitable

solié?ﬁ”gpl'n%(t @tﬁ@a&we{aﬁwg R anfehbrufarAh %conpound of

Forpapie %ﬁm&ngmﬂf%@wm 1P Wi, Ssawa 3R TRl Fray also be
preparegitiyoieagionef mesosmnosind E@fdﬁmdiadidy)alnkvymcm bireereaents CO;_Y or COY
an$ ¥l fepRisentd Hya@gea tor AkyRgethta su@blee%r@ﬁ'ﬁd)rﬁetbu‘d [r@AQEME LBy éxample
meffiyim q%eg%m/%rr&ﬁﬂe oPtr‘Be{th%ﬁ’i{mt ! 5 u i S%Wefvff'f‘b%o? example

y Ry

tetqapyqrp{g{ﬁr] de, in a suitable soI vent for exanpl e

Fodexdrhple oaetohgoand e rforexsaniil)ein whlcbrﬁ)crep:esmts Rtiffuerdatkyl may be
prephted by redaficinofG E:SMbSWbﬁfoﬁﬁ@BQﬂB)t iAYWhiBRY. fepresents COY and Y

req?ﬁ%@%r %ﬁﬁyp yw%hi}ﬁt gﬂ%ol%rfgt%m a?;rerétl:%mgn@nﬁ)u )dlétlggﬂ%q'unosulfur

triflupride, ifoR Wa'iﬁ’é’@m fQS'rﬁxé‘mB ¢rgeeth2Al- subsequent | y

Fot emqiplenga tdmepqund adfi édrmmiat ¢hl) & wiich ébmp_résentsf Fkergk anaplbe ppepared

by F¥RABoSRESMBLNA dtSorriid @RY INWRBRRREpHESents COY and Y represents
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cyani de. A conpound of Formula (I1) in which G

represents C, Aal kylthionmethyl can simlarly be
wo@r@pasmsas usi ng Cl1 al kyl thi ol ate as the nucl eop&ii/ER2003/011813

For exanple, a conpound of Formula (I1) in which G

hy i? dﬁ%ﬁ Cfth Lalg:!h%%ﬁc}ﬁl dInQEXLE%F Q%(em IF g@;yho\%ﬁmphs %ﬁts such
as rﬁ?@%’é’m’@n%ohos@ﬁwvmt hiPERRIERy | me}g %‘?Wp@iﬁm'@‘ chloride,
methozyrhethglripheeylglispheium, bromide sai tragthexwedtidinpherdytrhosphonium
chlé‘rwm ﬁue%reélér%mttkh%eefor EREMBRANRLS, bigtriestRAsINamide, and in a
SUI%B{& sgllvga 6 exaﬂw Ma&!ah gréfg,glhesents al kyl “may be

BN 0f a compound of formula
(1) in Whl ch G represents hydr oxyal kyl . The 35
In defuxthgerzapédn ai sorspourablol/ Foanuiae(ll) omay i e @repared ttypappropriate

maRbAEESH of %d%r%mp@hr@cpéf Forfhufe? OFBﬂe)@mﬁl@rﬂd duhbi)of Formula
(II){rthﬁﬁhg:gFe%e?gB{ée@%ﬁ&ﬁaln%’l%%{(%a ﬁ\)em%é ln(E(? N %Fntp?) nd Bf Porfhula (1

in whichr & seprasents oqptlggg{wppgbsztl_tqteqjoellgﬂ,héqupxample alkyl, haloalkyl or
alkdlyiatkgbchl orof ormate. Preferably the reaction is

Forcéf rrﬁg QLBon‘\pfbuﬁd i R ﬁthQMﬁuch @ repredeait®latkoxyalkyl may be
preegrte |t3yséjlﬁetborn chaa rpéou&dp{{efgrmqu (IB in %/h?éﬁ' éa}gbr%sgﬁg' (T’lydroxya!kyl

using\a Uit Pase @ﬁpmm speiuRehyddde gpd a)suitplle alkylating agent such as
an talikdyD iafici, ion axamble anethyletiig Lising rhetayit iedided drhethylating using ethyl

iodiH! tlf”rgl'e‘?atfl;?dﬂwﬁa}eabmﬁ gt Qfrried Wut emaBPIsBitMBENoN2RE for example
roton source, such as

d‘"léﬁ?yif’{’?? Bhyl sil yI%S| |l ane, in a suitable solvent, for
Foregx@rpple. @ exapoundr eff Epamly (1) fre whidh fpreryeesnis 7@ioglkyl may be
prePErEdEBZ ORBOGENEBArB oft @ npem@pdunde of Formulahdl)r angéid0 G aepresents

hydé&%iklylz%ln??%'ta%ie faled MHB%%& Fer 'é’%éﬁml@' I‘n))drd»@’n’\@ﬂ'ﬁﬁ tnay be

S an aturate f or e>t<

I'e
coq/eﬁggh Bt ﬁ'@ﬂ&?fne 2 B8 h Gy Y l?ylﬂ'oﬁlﬂ inge b er edexample
dnethytamaosw@mtpﬂmm@eom aF%MﬁbﬂlBéOb/ﬁm) far examp W'C@'qf@ﬁ?’@éeﬁht s
Fordexethplée 2& @dmpbliyd of) Fommla f(y inewhiop| G répresants oparionathyl may be
pre?u{e?a %{I*%Z combop ngﬁﬁﬁle Qi fn £iBS P FERERNS Rfdréxymethyl

Wit fr; R PIRSFRERORHIONF GPV WA, 6L NGl e By eating the

productpitie,a auceepitian forosxaruiend ayqulde) splh sWpf ¢Is tetrabutylammonium
cydn®id. e€ BbSpalie By Foyah KY) idwhichuBstdpretedtd C,ialkylthiomethyl can

Slﬂﬁghs‘ﬁu%( g%}é JﬂYJInqﬁ&aﬁﬁgﬁaé‘t\é%rsttﬁé’nbaé Conpound of

resen ony
For pxaTRe. 2 Gamapy Bxbarmila (Y w@mé onisears G biys Honyimetny
maprtes ereparegf by oxidisingi @ aq@moua@ & rormulao(ll) dérx auisiheG represents Ci.
IRhioAEtIT @ding d8rbekampd &-¢Hlorapsréhaid acigolny anduitabler solvent, for

For exanpl e, allylox al kyl or

exagnurggmcﬁlorcﬁﬁ&ﬁﬁr‘?é ? al k np be cgnve?/t edyl nt
FoRPERRAIe:A EMRRN O EUBA H)TENNERGh APSFAIAY MRy be prepared by
deexygepdtieon of acoppourd of foFpulaUllih il Whichi @ rehfeskntE hydroxyalkyl. The
ded§BERRRRS siftably! AFfdlou mt w7z Qkp proxkss iM@hidke converted
Stef(lgw %'%R%%P gg{J FRLIN@CFK fs]r% llegewg'hgyrogxe{liﬁﬂse&%%ﬁed into a
thlcmca@@néteb% geatmgnt é’%ﬁrﬁals!é't ﬁﬁqfﬂrmamqaeexaaw!f 4-fluoropheny!
thisnochipkdfernsatelr cRrefeiratdy kio irelactiof ds caxrdatpbet in a suitable solvent, for

roﬂ‘xe%ah@' RZ@k- p"_reé(éncg%f @@uﬁbﬁ)%&dcﬁélyﬁg for example 4-

A o
N &%‘Hvﬁn&m@w % SBeel 112 Bopo R 59 e dE Tioda win a
suitepltr ddienl intiaieny fop XMl BN ¢ ran’n% %ﬁ%@f@toaf source, such as
trisitemettyailyljsilae, i in \shisaitatle rsybreas e furs ex2@@pie WHiexam. nPreferably, the
represents al kyl. For exanple, a conpound of Fornula
(11a) in which L represents 19CO2Me may be converted
into a conpound of Fornmula (lla) in which L represents
CO2H
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by hydrolysis, for exanple base catal ysed hydrol ysis

using a suitable base such as sodium nethoxide in a
wa@ioakises sol vent such as net hanol. 25 A conpoR@EP003/011813

Forrmula (Ila) in which L represents CO2Y or COY

LA t rogen or al kyl may be

temﬁ’?%[%‘%?@sdm#ﬁ%"mé@%gtgéﬁn ' [0 8 CLLLB L 1L s aiy
ForRmple. SCRMPRUNg L AOTM 2 e BoHPIEn SaePrarenioen AsPLAEd alky
grotp,r Eprecemie hyeihyigtiengr oal kgethoxyethenyl,Emay3be egverted into a
confdRind Sof Fedrimaed (1Iphe wWhidhoG fepreBehis 4 Ishturatet halleyl Yroupalidreexample

iso;ﬁéwl%&izﬂge%%ﬁthyl,f@{ hﬁfﬁgg?'g?wlaﬁ ||P|n ﬁ)ﬁ(eoq@rré?"ce dmeélﬁtiaﬂle,rlf"dtalyst, for

a hal 0 ato ref er.a .chl or rono,, and D is

exagleiaalPHRI-ORBFEN: I SRS PYentpiob PRl P g

Forr ecrtpl@nai soropaundeef Bermuilan (W) guinhidhl & siresents, atkgpyloxyalkyl or
subSiitafEal AxsHyfoxy k@ My seneonveRed o BIRERBORD of Fermsid (i which G
o5 BT S IPly Sogyh[Foe e
suitplgrcatalyit Sorexample PHlladiuiyPRSarIOS. AYINGY Eiahig Sqieent, for example
ethanatp aferdexampe.t allyloxyalge qoravibetitstetir allylaxyaripoan de gfonverted into
prop 6Pl & dudbtitiedWhogiioxdalk@pr esent s C2Y and Y

o Bt SRS ET ) b AR [ ot a5
may Bg opNYRAHID N ACOMRY 00b GOUTES AN vosth EDRDURSPOIPIE P41 3
thiazyleS-gigenheating mith|a $uitable dasedonkrampe sodiumbilydraxisiguanchg suitable
souREER alkdxie, oF&BMBle d-mbihioky B-HEZBILSIN mEY 86 bRPardd using sodium

odi u r ride. In a second step, the resultant
hy weo%%fb'g]l?g’%glr s oxidised wth a suitable oxidising

agent which may be sel ected from conventi onal
A comipdirsd ofgFormaueg@ial i Whichwia répresdnds 80LY whereire Xarplegentis hydrogen
magﬁigrﬁﬁ&%ré@e ﬁ'gm %F%So@fdld;mhghlaquéﬂhivﬂﬁchdgiré’ﬂ?éé'éﬂts IC@zY wherein
Y IR A 5 SN B (S reposens
COcMemAYRE 69nvertad intp & omMpeund AT fifineia Alla)dn which) Y eppgesents CO-H
by Ihedlkisx Yoroexanply | imey aatalygedbhydsolgsisarsthghadsuitable base such as
sodﬂfrﬂh‘?eﬁﬁd% ih%csliiilﬂ'aﬂé @8ivertisith 8§ méthahofompound of

For mul a a) which A is an al koxy, 10 benzyl oxy or

si |yl oxy ?roup, may be converted to a conpound of
A cooeund of Fpanula flalidn which L fepreaeatso&{P20¢r SOImWReTEin Y represents
hydiegemnadrediyl gy tbe phepanetfiom Sudotmpolind pf Bbretda (itp)gr oups

can be found, but are not restricted to, those found

in T WGeene and P G M "Protective Goups in

Organic Synthesis', 3r 1999), d,é/)\i’l ey and Sons.

15 A conpound of Fornufa WN71I may \be prepared by

reacti on of a conpound| of "_Forrrula (I1V) EH N,,(COA

(rv) 3J o)
in which L represents CO,Y or COY wherein Y represents hydrogen or alkyl, and A, E,
and J are as defined above for Formula (I); with a suitable acylating agent, for example D-
C(O)-hal, wherein hal is a halo atom, preferably chloro or bromo, and D is as defined
above for Formula (). Preferably the reaction is carried out in a suitable solvent, for

example dichloromethane, in the presence of a suitable base, for example triethylamine.

In a further aspect, a compound of Formula (lla) in which L represents COY and Y
represents hydrogen may be prepared in a two-stage process from a compound of
Formula (lla) in which L represents CO,Y and Y represents hydrogen or alkyl. In a first
step, the compound of Formula (lla) in which L represents CO.Y and Y represents
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in which E and J are as defined above for Formula (I)

and A is as defined above for Fornmula (Il) with a
wa@eovposmsds of Formula (V) L ri V 20 wherei n L PCT/EP2003/011813

represents CO2Y or COY wherein Y represents hydrogen

hydéo%elr}l qr ézgjyégérgaveézﬁ ||tt¥? gtrrrtatep)fearre%ﬁg nq.%éentsfo? @&%rjnﬁlg IﬂHiPm' Aluminium
hydgige o6 Redlibig barehydride. pFWe%é?R%’déﬁepa theslpeultan |hddf8§f giqyetis oxidised
witts UC Buiteblé i dxliddiging mgent ddbichr mey | heersefectadafrom aomlveational oxidising
rea é‘r?t@ knSWS h Re drfl FRteRdnIl difappropriate mixture of oxalyl chioride, dimethyl

sulp Idgrﬁgéabltﬁ%cl 0[ 5, 4, 0] undec-7-ene (DBU) or

idine. Alternatively, the reaction is
carried out in a suitable solvent, for exanple THE 25
A cempaomd onFéririulze(lia)) in whieh @ isSwday, ahayhe @onwkrtesiiola @snpound of

"i‘r‘r'\nﬁnchoA id BR IRAG! b&ﬂzy o?%llyl&g Qr‘o@ Udtakdard hydroxy
pro f‘i’%Fﬂi (@

n@U e%mrlarﬁyogocrgguy ap pﬁrrén émﬁevﬂweétw\ is hn alkoxy,
benzyloxar sitylaxg group; n@yzab@s@n&eﬂeﬁ toza @‘HP%FPWtOf Fopmya (izidn which A

is hgtirokp bynetandéndl deprotactingitedhniguesp Sesalié prodeadting gedupy can be found,
but SO Fbi Je%féféd% Kihbs& N8BS TIN GreemabSS PkU I\ﬁWUtsP [HrbBERe Groups

in CFSF%'E @'Et SnE% dﬁ@ﬁ%ﬁ%&%ﬁ%l Syr rol |a?j| ﬁ]et ?rr ng

wth a swtable N-protecting group, for exanple
A compaimdafyrombrNIIa) (apbe mepdredby magtian bitngdrmpdemd of Formula (1V)
exanpl e, a conpound of E ornula (1) in which G
represents hydroxyal kyl be prepared by reduction
of a conpound of Formul (I(BtDA) in which L represents
CQ2Y and Y represents al kvg usi n| a suitable 35
reduci ng agent, for exanpleée,l |th| Pn bor ohydri de or
sodi um bor ohydride, in a sur table solvent for exanple
in whichr Rlapd dafrel aadeﬁr[e@mbot/efmF@rmlda (1 ped Riseddefingd above for
Forh R with f padune of Foraead 0§ i n the conpound of
Fornula (I'11). For exanplle, when the N-protecting
group is 21 WO 2004/037818 PCT/ EP2003/011813 CBZ,
deprotecti on nmay be achileved by talytic
hydr ogenol ysis. For exanple, when’‘the N-protecting
whe@reuIp répsesentsiCOXY ca CiddnyheretheYs represdnto hydregerber alkyl. Preferably,

the%gétﬁr%ic&ye& Bﬁﬁh%ta%ts'alv@nt ?dr”etxaﬁr'p% B4 dr aéd¥bnitrile, optionally

i e e LR AL %ﬁ[{.ﬁ“‘*e G IR0 i, and o
bagep ravgh saq trithylamine o hfodiagabisyclptSrhfiuadeq-rene (DBWherc fptrgmethyl
gudridifi SARéraativety; they@bétidn isnalrietheufNnat suitable sopveot, értexdmple THF
or rﬁf? GOV bedehddt & éh 59 %daéJEcé'tFéréBr’d 3or(thé |réadtr8n may be

t t t
canfe op & bR ComPuafon oawuimxwt Y syrafh sovent.
foriexample deleenes dyleme pr @ﬁeéwtrllsrrn #te abisence eftaorat@ystst andar d
procedur es results in the new 10 conpound of Fornula

Cofrpblidds gp in WRICAY Bedrk nt&%trg%ll rLB&teEd Rikyl may be
i S et e bR P

theaNaatami of dle dyfrolidine aibpvwith ¢r sHitabiel Nrp(ateqting 1goup.t fer sgexample
befARgstBori (EBZ)BH tdulox{ddbonyl.t Rér @lapsne) eecampaund of Formula (11)
in VQ(IH fraglrgpg@?ﬁs t{ygfoggéﬁﬁ\ﬂ% Iefdr&'.ié@éé%m r%@ ctloh & a compound of
Formula (ilta) in which L represents and represents g\l%yl using a suitable
reducing agent, for example lithium borohydride or sodium borohydride, in a suitable
solvent for example tetrahydrofuran. Deprotection of the N-atom by standard procedures
results in the compound of Formula (lil). For example, when the N-protecting group is
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Compounds of Fornmula (VI) and E-CHO are known in the

art or may be prepared by standard literature
woraaedsies. 20 Conmpounds of Fornula (1) in whPCHVEAG03/011813

an ester may be prepared by esterification of a

onmpound. of Formula (1), in .ch Ais hydro h

CBZ, dhriclPetion ey he aF@eE%%% FetPBliE PudhobenghbiY T¥. Smmple. sinen the

N-proteeting| groep ispgbutxyearsenyt. Hispraiesion urrisbe aciRyad pyatrgatyent with a

suitabi@)acid( fdrlexarhpleaifluotddck)ic acid/ or (I11ia) which exist as
di astereoi soners may optionally be separated by
techni ques wel nown i he .art.. for example by

in 2 SV TERRe e bt Sesgoed abdla ineletigh i SEERPRAGS,SFprmute (D, 2

connpraindt ofe Fpmadarlll)i iy eviigho® perreperds hydredalky ppgd theyeN-atom s

pro}’é&téd%hﬁyfﬁé{@;ﬁérﬁzl’izfo gf((ﬁ)n@qphg ijdnfnul% am)rmowmgg)é)d:\é represents

optiBfh pbstiuic aik, for eicholo YD et EERERRI gh e Riatom is
profaipd) BpROEEtony &F (S ARV LK SIENOBdrgrapeppies Rsple i the new

corapcaunp loé Foineula Bl1). (2S, 4S, 5R)-di astereoi soner of a
conpound of formula (lIla) and/or (Ilia) nmay be

: . ] Y .

Coff i pirtis (V7 fiel B crérned e e2Blon & A AARTA Fhimula (v1)
of a conpound of 35 foh 4\?/ Ila) and/or (Ilia) may be
converted into the rel-(2R\ 4R 9HR) -di ast er eoi soner
where appropriate. Such epiterisation of these

in WigeH § &Sas 88redi BVE FRFEHMRS B) aritt A i$ B defridr vene Fgmula (11)

rel-(4 -4l i b
ek 5L B3 AL E QUG SR E o o Bkl B, B orami
triethylamine. i 8 guitablg selvant.dopaxagple gickigpomst ce of a

suitable solvent. For exanple the conversion of the

ComBburlddSof PSRl AAS 8hE B-SAEAreOknarC TRUAH of tnif be prepared by
s\ L represents CO2Me into the

For a.lla
StaP‘gﬁrﬁ{f@t&@F@g’%‘? é‘g"t ereoi somer is 22 WO 2004/ 037818
PCT/ EP2003/ 011813 acconplished by treatnent of the
Compbur(déSof FoRhuidi (it evhinhi Adsten ester Imay [sruptepbied thasgerification of a
corfiptiilhd @GF&%HJU? R Aeis Hylrdxyeny5@naareciiteiatite procedures for
sul table solvent, such as nmethanol”. It will be
eStSﬁW@%ﬁ'at ed that racenic conpounds of Formula (1),
(ta), (1), (tra), (rrr) and/or 5 (llia) may be
It wiipbe apyarbtigted eisat| coagboumdsooft Foemulai (h)d{1a), dijalllagn#htandfoe(ia) which
exi§t’é"sr‘%i5§§@o%h\%?§ mMERYopti6RAlly ! éﬁﬁa{ré’te&é%y&é@ﬁ&i{eb%ﬂ«%}hn in the
andar e art. For exanple, a
art foresaote %@’ﬂﬁ"ﬁ@%‘?%?@?(l), (1a), (I1), (Ila),
(1) and/or (llia) may be resolved by chiral
It willeplao abé vappFiRliated Ahate theatpreseiny  inventiend provides currdethed for the
intdrédrivetsior( b) .C(4)-épimefs! b a €drhgdund 6fL foknurndizpror( {illd)ain which L

rep\é\él;gceﬁgaéarv §I‘l (?82’% | %ﬁ%gfe'g%s nl@%&ﬂi'o%eﬂ for Q?c%l %n? g‘?lEPﬁgd J are as
defied, 03P JAGSPUER U 5P dRle dhe JPEGRe b SRi s credisdmer of a
corhpoundt plofermuiat tlad aphior flllahauey de exnvarteddnferthe rel-(2S, 4R, SR)-
diaét@ﬁdbﬁﬁb_i‘rhé!@gy!_, aﬁniﬁgap,rmprriegm, @Gﬁ)t@ﬂméojmsalaobav&irﬂpound of
forfafalal e (Ma & -cohfrte@* AP tHe: ref (JFRCAR] SR)-diastereoisomer
et by, BB RS L Al e
corsespoRying rel-(4R1 'SR)jasteregisgmers may d:ieyqacqqgmh@;ga@nby treatment of a
compashaftfermulan(lia) and/babllz) with ¥ enitabld baseg iratimel peesence of a suitable
solilérQPrF%g@QQanle lﬁ? ténvetdion 8f $e r@ﬁ(4SPBRPGia§feﬂ=i%i§oh¢Er of a compound

ind n i C ; . .
i e o oo

by general nethods of asymetric synthesis using,
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where appropriate, chiral auxiliaries or chiral
catal ytic reagents and additionally performng any
wainsabises f uncti onal group i nterconversi on st epCHEP2003/011813
her ei nbef ore descri bed, including 20 the addition or
renpval, .of. an chi i ] | A :
acchiEBitie Graliphiy helt i, fldolaniRetaale prso. suo
as gdium methaxidey tidhe piasenss fr?oiu'tﬁa'gﬁf’[\'&%au%?s Rbeno
described in "Asymmetric Synthesis,"” Academ c Press,
It wiPBé appichited B Fatlerflisdrnpauride sof Redmbiag@nda), (i) (lla), (1) and/or

SIS Bl iy Wk B btk Sih gt o
conxenigptly ke gﬁﬁ‘ﬂ“a@h m/ %qnadng T-eg}?é’ﬁ noMiR R oﬁe:a aghi F%rl example, a

race/viezedmraundrdsTosmela @s (23 AL .bedlak i 1bxendiri ¢l -maw ke rgsolved by
chirdt pepaIatipy HPX 62 Aliethiativ@ly oraeemiar coniipouatis ahforesils (I; laag(ll), (1la),
(mny 'n%mﬁr(rﬁﬁm}éh%hféﬁ'n M afpr@ﬁﬂiél@'a%rdﬁ‘&%’dsﬁ:té}éﬁ‘&!such as a carboxylic
oo CH Qo STl 1) s8OS g BBtk it ormaton
with\a rrbirahhasg s @eidjeagent respectively as appropriate. Such techniques are well
estaihlishgd ir2thelarpy Fookkathplgl d racqumio gampound of Formula (llla) where L is
cog%%ir RONME Awdy8Y reboiled bl tigztrhént! withcy ¢hiedl Z2acltl dudh-as (R)-(-)-1,1™-
oind IR 2 B nuoasp RcaRate .2 ae sglans o pyamel fopiganel
e, chinchoni ne, 30 chinchonidi ne, sparteine,
It willyals@ beiiappreciated toatiindividyal enactiinmeric eonmeuedd i aigwie @), (1a), (1),
(Nagyah aA8 (116 nfaglbelire frs@ a9 ldenenal (rAYds|of asyrdimettiatsynthesis using,
wh Sraip\éﬁ#'rigés chi%%ﬂﬁ%&%ﬁ?ra’i E%Fl?{i@%%pgﬁs 3hd %g&‘iﬁérﬂlly performing
sal_ ) or exarrp e ere S St lver cO 3 t,. . .
any, syjtable fungianahBravRgREEIONNETSIP Step ARG dirEeiRbefafgdsecfiged, including
the lealditide of femnovakefrgulyesuchn Cirdl @exitiary b Sorh geperabivethade of asymmetric
syntridsid AaNRAGPOAR & tHe-art BhdIMRRIEY] HLARMé Aot restricted to, those described
0 P ST AR o 1 CRRLA Gl ang L
in ATEBRES SYEEBE AVisNs 499% o F OB RXAPIE. BHABIEHGANEAT bralagipelaries
inclafle ichiesd @lcobbls isath asiriehtredt oret-pbenyidthargl; ahireladxpzolglinones such as
4-béﬁﬂ@&%&§lid@f¥-§-toﬂ€| br dﬁﬁ@ﬂsﬂobﬁdxézandiﬁe-cﬂfet, -orl Ichisit @tinese such as
Xa S 0O e I | Ir . r n :
oEE b, e BB B letind ™ Sl Rl DB cataic
reag@ts Ancleda eifal ibasie et and shiraldigands,puciy @s Abmethviepbedyine, 1-
phényl-24 hpgreolideyhiidreparioh  Ang@ydimetngtamina)t1, 7, Edrimethgbogglo[2.2.1]-
hegtan-244.36: 3 h&id @Bﬁé’ﬁmbs‘:w% h bhyliRiroh@id; 4Bhinchonine,
chiT : rn%ﬂ{%%é%%éir%%rdﬁg&%%oénaui%éﬁe rO %I&Ea&i%ﬂﬁ%@%%@@és such as
chig Bis(axazaline 2 (N0 BPRIS 2Rt Hetyasivers optianally in fhe presence of a metal
salfpafor | exaingple agpPGcivhere dhiis asilveyr cabaltdi zire, ctiterpioon) dme@nesium, or
maﬁ@éﬁgék?ar(c} X §dNaiiéé [rbPexantpid\chorlde orftbromideyaicétitd: trifluoroacetate, p-
represents, CO2Y o Y1 ereln Y represent dr ogen
tolgpbgipprte. yiiprgmBly ifarale deriorapioEPlals SF hiralp 3heea . are
1 oni2d agd aptionady inethe mseseaBe wé afbase Fior grample|tjethdamine. Al of these
chiféf akieariesnoe Bieirl icatantic crbagentdiara wetl edésedberiaim the art.  lllustrative
odFREGER AL BTl OB, ShnRRE P Ao crva
auqliagPS (of ENFRI PG TGRRGINS includs Pukali ot mite g thass dpscribed in
AngevauGhem2Ynt. Vifsar 0A2)y' 41 ef238s ehetrahedreni Aaymax{(2004). y12: 1977;
TefibokdIe  Ayhine! (200R), orsaldogocar Awi Thelt Saal)y(2002)y €281 03400 and
chSh. RB%.Yd10bBj, 8s.a3Y by standard
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10 nmet hods for renoval of chiral auxiliaries. Such

chiral ester CO2Y' nmy be derived froma chiral
w@b@ehsis18" OH, for exanpl e nmenthol, by standarPCT/EP2003/011813

esterification techniques. Preferably, the reaction

i ool Sooe = P B itufle sotbolha O GrFRRT MG Vent

for exanple THE or acetonitri Le, optionally in the
presence of a Lew s Aci al yst, such as lithium
brom de or silver ace nRd a bas(ﬁ 15 such as
triethylamne, 1, 8-di ycip[ 5, 4, Fﬂndec- 7-ene
(DBU) or tetranet uanidine. Alternatively, the
reaction is carried t il a suitable solvent, for
exanple THE or acetonitrile, in the presence of an
in wehichl L' eptesasts aGetY oraePg' wherelte Yr eepcesents hugrogen or alkyl, Y’
repre8éits @dchirabibulilary) et A)E, epaRoaredss @finEe abtVefdr IFgmaadl), and *
denbt¥é®)arl EhhtidEhrcRBY {nips! LR carﬁ BE ﬁﬁé(;?df‘&]j B¥ bR ¥f a compound of
xmgeg\g or acer&?opl tél e.n the a senced_p a cet al yst.
Forftia (bfeB% PEENBR8: msowﬁqe copPayn YgSmeuiadVehose of
Forrmula (I11b) and (Va) i$ described in Tetrahedron:
Asymm , (1995), 6: 247 Optiqsy;aa,l ly, the major chiral
di ast er eoi soner of For |a (1'11Db)
. asymretric reaction nmay be further enantioenri ched.b}/ o
in wh HEPTGRBNtS Burhirel *sigri heuPr EONNVERIED Yveeprasapis ¢hiral auxiliary
andt thereafter, optionatix aampyieg loyt ahy comtedsjiom@iiy\GODT iftp CO,Y by standard
metlé?@sc{o'r Pél h%i va?_%g Qf{ibrégth%l(i)ﬂdri?%t Fﬁgh fcﬁigéé t%%%’f' g:i@ﬂ{{emay be derived from a
chlrelr fzc[ogp{ |Y§|§H ofg]?r o?xagnpg%l Wentgf:l, t %\é %Ta;agd C?ﬁt?%flcatlon techniques.
Prefgrahiy. dhe mrastioneef a peppeundraliFermue (M) dvitheh Feppelendsef|Rormula (Va)
is calriedhgnatr inchlsoitalile sobvaht, faf examplapiHm dr cicefonitriia) aptionally in the
preddnbL B} a i?@E@rcgﬁ%ﬁ@um 2t i@finh BEbrAdE BFRRIER G cObte, and a base,

! hﬁf&%gpﬁg&é%ﬁﬁrﬁﬂ%t—%@ﬁg&Sehli)golﬁétlradrﬁethﬂ g%anidine.

arising fromsuch an

For nul a N
suct g {igtidaraine, bdazepievells ety
Altematively.athey reansion daceardasd out dne iseitpbiritsolyenta for example THF or
acetonitile/ itk presandensf anaielie sudas acetid Gcid36r R tréautiah may be carried
out rbg%‘éﬂh b @sr@r' F@rjf-Hfﬁial Q@f ¥nd r(Ogﬂ A Q%\%&bli %EQOQM? Porlexample

represents . to. artor a rijlnr I C . f d
"°'U?'é% PYERR LA ”i'es'”r“éeai*?ﬁei?c%i?fc% FtpEh heRreRaralipLef gompounds
analpgpn® i thessy of Egmmga dllib) @atntvad isvideRcribedyidr detatiedron: Asymm.,
(199®a@e7ssuch as sodi um hydroxi de or an al koxide such

OptRhaf? thd Mafet O QisdRr F5EFEBrmine @by UakgR %rom such an
i et by ke NG i g
techniiiueal welbrkpowndn the aiD ROKa0BRE DS EHEIMERR OB D b &3 fractional

crystdllida@6muAFaldurable cfystahisstionGne®pd @swatifactiotd exxedliisdtion of a salt
o o ofral APledinat ol LIRS iR RoclSte Sl b pronorie
Sa'ttoﬁé cPmReUne ARG orguiA (D) i"?ﬂyé?ecwﬁgéfﬁgibdﬁf eging A £ORPaURH EngofmU'a
(1b) miitb anhydus hydoger chloptie i acwitpblarsdiveht, For exdnaplé ididtin) ether.

Prefeﬂatti/ﬂh@heéétioh%?éé?ﬁ&f‘élﬁ_a@%p&_ﬁ@n%@ théra?@edgpitmd"c. t
OnPAS gl 4% Pt e a8l B EHELI BV aor
a groyp i whichy l repleshpisCOxYe s gAY Fcamptishedp?y si@Rdarg methods, for
examipler éatoempeithca bydréigticrrdage(t sudh) asraydibe inahmede edan alkoxide
such 8§ §oé1uﬁlhhétﬁbxi§é3§§39w}9pl>ria@% ifr8's0itle §dibant sOchd MBtHanol

represents hydroxyal kyl, by first acylating the

pyrrolidine 10 nitrogen atom as described above for
OptioRally: pahépbsamaqups obfornula fblRay be crayarigddntold ehipl compound

into a conpound of Fornula (lIla) and then subsequently

by treatment with suitabl e 24 eagents for acconpli shing

the functional group interconversion of the group L'

into group G For exanple a conmpound of Fornmul a

(I'1'I'b) in which L' represents CO2Y' and Y1 is as
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defi ned above may be treated with a suitable reducing
agent, for exanple lithium 15 alum nium hydride, in a

wanimabises sol vent, for exanpl e tetrahydrof ur anPCT/EPMWI05/H11813
be appreci ated that, with suitable additional

onv as de ed ve

f EPMUE (R WG rtaseris hychaoMak o Ay & 208 Hi s SR Do above
for Eerpaa r(Bé)YdfeatrF%thrWﬂhaS%tﬁW? rgageq#a ﬁoy acczmnh@hmp |ﬂne B@ctlonal group
intexpgrivessiat eftthe pdupaldlyintongratip Gat Bst exakple 8 gbsipbtindoft Farmyla (11b)
in J%‘icr? QnY%j;l]'é&?\té @bS’YBands"?‘t % &Sined 'pbye Hﬂgtdet #EMd R¥h a suitable

tion
redii agpal Tor APl Uy RS PTG St folvent, for example
tetrphyslrpean. any ot her susceptabl e substituents are first
protected and subsequently deprotected. 25 Wth

e‘ﬂgn? #aq CHH‘P% f*t Fd rrﬁu%r@hbg "4 l:&gleﬂgd H a chiral compound
of EB ?gt: CrE %%6 t%?%ﬁ%@yg 3&’08% P%Eg%aﬂ@g thg pyrrolidine

mtrometoab@s/ de%m@e@ ébO\tehf@s éwedqurmetuon af @ kempound of Formula (lila)
intd24apesrhpautdabf Femhul@rlla)Sdhd akdre spbsﬁq@léhﬁl)ngy QfsHHPENCANh suitable

rea Qggg%m%cgﬁgﬁ%\ r%@emctl{)ﬁ%y |ﬁt:3\r/égﬂ erstﬂ%?ltrfe p LNinfo group
SXPOPIG A ERDRT X§oime ( b@gyh'dh qup el Songnd Y' is as
defmmwmys mammrtmiqt with a suitable reducing agent, for example lithium

aluirildn hiddel i azaitab- s0Ivent, ior exampintietiahydfofarinhy | pent ano
ic acid, tert-butyl ester H r s N\ N 35 Astirred

It @E%%Bgﬁ%;%pcﬁ,n%rw@es@fﬂ?%d@ .38%6‘%%'\/%2%%'@@%% aoskbed above,
chirg) gomhpunds| &f- orewlabibxanddeHjalengyp b prepargp frae ehival yorapelinds of
Forhfdla?(lbl&(im ne (3.10 nL, 22.3 nmmol) in dichloronethane

(60 nL) was heated under reflux 25 WO 2004/037818

PCT/ EP2003/ 011813 wunder. nitrogen for. 19 hours. The
It vylléggt ?Qﬂ{eﬂ?tﬁqu@t ﬂ%“ﬁ?ﬁ%’ﬁﬂ&ﬁ’ 8 ylcﬂ,&stlgusntr BEh be converted into a
saturetngalaylml.@stlmaewe)d reduictian, \fort Bxaraplerby kidregenatier over a suitable

A0t SEdEhadd pANRIRGA-Bh-28rbbR, Biovided Ry tdthéresuse@aager%bgﬁuems are

- °&?leffr’(aam%%% §%°f°‘?at§d46 M 186l 74 (m 5

1.64-1.52 (m 1 H), 148(s 9H) 0.96 (d, 3H)
Wltarmbpfhpﬁﬁte( chanhiation anderpmielmt@heofzny chemical functionality, synthesis of

comhgdundd Bf #rraify u?mi SQBHpYdtred-tylmsthbad aﬁabg&s%)tmsreréﬂok/@ and to
thoigﬁg%ﬂ%'e 'lncﬁgkfs{g% rﬁ‘]gntgpée%tlor? §u‘la‘t5tt.>le pp&tec\,/tmgegsr&?prs can be found, but
are not restncted to, those found in T W Greene and P G M Wauts ‘Protective Groups in
Organic Synthesis’, 3 Ed (1999), J Wiley and Sons.

EXAMPLES
Intermediate 1
2-[N-(1,3-Thiazol-2-ylmethylene)amino]-4-methylpentanoic acid, tert-butyl ester

pp

A stirred mixture of 2-amino-4-methyl-pentanoic acid tert-butyl ester, hydrochioride salt
(5.00 g, 22.34 mmol), 1,3-thiazole-2-carboxaldehyde (2.53 g, 22.34 mmol) and
triethylamine (3.10 mL, 22.3 mmol) in dichloromethane (60 mL) was heated under reflux

25
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~O-" N\N- Racemic; p H Relative stereochem stry shown
10 To a cooled (0C) stirred solution of Internediate 1

W@ 0003837318 1. 88 mmol ) in anhydrous THE (3 nli) P@TEP2003/011813
nitrogen, was added nethyl acrylate (254 uL, 2.83

unJgFDJn iroée l lf@rv‘ﬁg hBMrs u%aé@ﬁ@”ﬁ*&ﬁ: wg? aqlbwgd8 @Hal 0 room

it
&g g@g reacti on
temmgatuv@t YVP? e wﬁehgirﬁatqm NR-SO e evaneralaiq Gite the title
corapduingrats aneaiiper at ur e over ni ght. Agqueous 15 amoni um
'H N’MF@((‘:@@ISX $%8.48 (9, 10AS7 8448 BN duhe, 1AW .67 wtusm 74 (m,

ZHggsar %éaﬁ ﬁ_g W4?r[§| ?1—!}3’6 96?&%@55" 6?%?)}1@1_(/\%'4@ and brine

then dried (MgSO4). The sol vent was evaporated in
Interaaddatt@ gi ve the title conpound as a solid. M cal cd

relg/? 4é@k§ﬂ&§88&k€'ﬁs -1 thElazgﬁﬂ-yl)B?rerdlf\QWdlcarboxyl|c acid, 2-tert-

ros ternediate 3
§§ Tg{hﬂ? s"f |SOblé)t yl - 1- (3- met hoxy- 4-tert - butyl ben

zoyl) 5- (1, 3-thi | -2yl)- pyrrolidi
ne- 2, 4-di car boxy% 002 tert-butyl ester, 4-nethyl
eI ative stereocheni stry

ester o s
shown p 25 Fo tlﬁre ol uu’iﬁ%{is@xgo s gy

3- met hoxy- 4- ter yl benzoyl ori . g,
To ﬁmp'f«‘dKQfC) éﬁﬁ?@ﬁ@U@W@ﬁﬂ%ﬁ%ﬁ@?ﬁa&ﬁé%%d $ﬁ g el aahwé@ys THF
(3 mb} @ideeditragen, vasdadded 2eetigiratry)ate (294 uly 28Bhyinal)fallewed by lithium

bro eZZO 3@- §§0 Rbi) anahhéthﬂb%?n‘ér oA, §t82r rrn?rﬂ)l)f o'|°h<=,6react|on was
nltrogen and

st N2t RaldOnR A TR B ﬁ"\ﬁgpﬁ Jerhieiuls bibmight. Aqueous
ampieaisen gtierided 18 mld wvag agdest pna the resulting m@ﬂe.was\ﬁa@ra@ted with ethyl
aceldte (e@ldueTivaextmots iveesd chryibioey sindl washetliwith Wwatemand brine then

dridlf @5{%%3”&%%@9%%&&%@ fnhvéi‘bsttgﬂlveeﬁﬁeﬁtlet &)mgound as a

de'the title conpound as a solid calc
solifc30H42N206S + H) +: 559 MS found (el ectrospray)
MS(qetiod)for( OsgbsN26S W )P0388 037818 PCT/ EP2003/ 011813  Ref .

MS(féind @setrbgshpedfH)0E689.net hoxy- 4-tert - butyl benzoi c
acid (J.Og.Chem, 26, 1961, 1732-1737). Internedi ate

4 an Iréterrredl ate 4da 5 Internediate 4
Interme R, 5R) - 2- I sobut yl - 1- ( 3- net hoxy-4-tert-butyl ben
rel-iﬁf,lw,ﬂl)-ﬁylaomnyhﬂmetﬁoxm-gert-butylbenzoyl)-5-(1 ,3-thiazol-2-yl)-
pyrr&lidineR;42dichobdoxyli© atidi, aerd-butylReieyr| 4-tnathylcestérer t - but yl

ester OH \(A_}ﬁ\\o/
S

7y

Racemic;
Relative stereochemistry shown

0

To a stirred solution of 3-methoxy-4-tert-butylbenzoyl chloride' (3.36 g, 37 mmol) in
anhydrous dichloromethane (50 mL) was added Intermediate 2 (4 g, 24 mmol,) and
triethylamine (2.27 mL, 37 mmol). This mixture was stirred for 6 hours under nitrogen and
was then diluted with dichloromethane and washed with water. The organic phase was
dried (MgSO,) and evaporated in vacuo. The residue was purified by crystallisation from
dichloromethane and washing with diethyl ether to provide the title compound as a solid.
MS calcd for (CaoH42N206S + H)': 559

MS found (electrospray): (M+H)" = 559.
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Os "~ NRacemc; O Relative stereochem stry showmn O
O 10 Internedi ate 4a

WO 2004(028181S, 5R) - 2- | sobut yl - 1- ( 3- met hoxy- 4-t er t POT/ERL00® 011813
zoyl)-4 hydroxynethyl 5-(1, 3-

Reite 2{)2% heS|¥6d) f% 5 étgwy%i éfﬁ.g}plgelﬁgl t\}j Qr ] Eﬁetm b % yJ 961,

173@'3}?@30hem stry shown o 1 /0 To a sti rred sol ution of
Internmediate 3 (2.3 g, 4.12 mmmol ) in anhydrous THE (23

|ntmecﬁ£te41§15mﬁmr4§ture under nitrogen, was added

sofution o I thi um borohydride in THE (2.93 ni,
5 85 nmol ). This solution was stirred at room
"‘_tﬂéﬂqﬁiﬂﬁtﬂjre overni ght and was then quenched with 1M

rel 2SR 5R)l 2:Isobuty(-148-méthpxg-dctesstiutgiberzbylj-4-hydtdxymethyl-5-(1,3-
thiasi2d1fp .Jo%méli-caﬁtf&gnégcm—)e by esgbi ned organic

phases were drie evaporated in vacuo.
The resulting gum u?*ifl ed by chromat ography on

silica gel cyc) Fhexane- et hyl acetate (7:3
v/v) as elueitTgkﬂgl e I@L/rnndﬁﬂte 4a,

rel - ( 2S, 4S, 5R) 2_ Relative stereochemistry shown

| sobutyl -1-(3- nethoxy- but yl benzoyl ) - 4- hydr oxyne
thyl -5-(1, 3-thiazol -2-y ol i di ne- 2-carboxylic
acid, tert butyl ester/PoIIomed by Internediate 4,

ec‘n 4R 5R) - 2-1sobutyl -
ben | )-4-hydroxypeth
rel-igw“gzsaé ié?"?’zsywtyb & %Fm—i—t%q%w 2Oy By oy methyi5-(1,3-
thiazal 2-yl\pyytolidines2-carbpxylie acidirtati- lautyl qstms cal cd for
(C29HA2N205S + 531, M5 found (el ectrospray):
(MtH) + = 531. 30I di ate 4a Ms cal cd for
(C29H42N205S V\D 2004/ 037818

PCT/ EP2003/ 011 130 d ( BIERcospb@y dnow MHH) +=

531 Internediate 50
rel-(2S, 4R 5R)-2-1sob (3-nmet hoxy-4-tert-butyl ben

zoyl ) - 4- et hoxynet hyl - 5- (1, 8-° 5
t hi azol - 2-yl ) pyrrol i di fie- 2 carboxylic acid, tert-butyl
To asttiened Golutiort 6f Intermediate 3 (2.3 g, 4.12 mmol) in anhydrous THF (23 mL) at

room temperature under nitrogen, was added a 2M solution of lithium borohydride in THF
(2.93 mL, 5.85 mmol). This solution was stirred at room temperature overnight and was
then quenched with 1M K,CO; solution (100 mL) and extracted with ethyl acetate (100
mL, then 50 mL). The combined organic phases were dried (MgSO,) and evaporated in
vacuo. The resulting gum was purified by chromatography on silica gel using
cyclohexane-ethyl acetate (7:3 v/v) as eluent to give Intermediate 4a, rel-(2S,4S,5R)-2-
Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-(1,3-thiazol-2-yl)pyrrolidine-
2-carboxylic acid, tert butyl ester followed by Intermediate 4, rel-(2S,4R,5R)-2-Isobutyl-1-
(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-(1,3-thiazol-2-yl)pyrrolidine-2-
carboxylic acid, tert-butyl ester.

nt

Intermediate 4
MS calcd for (C29H42N2058 + H)+I 531
MS found (electrospray): (M+H)" = 531.

Intermediate 4a
MS calcd for (C29H42N2053 + H)+: 531
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Os Raive ~I( ND Relative stereochem stry showmmn 0 To

a solution of Internediate 4 (0.14 g) in anhydrous DWF
w@ 200a037818vas added sodi um hydri de (60% di sperBCDEP1003/011813

m neral oil, 16 ng). Wen gas evolution had subsi ded

e hane 4 ) was added. The m xture was

Msi?tl"}df@% z[:{ Spa{ﬁ%?i @ﬂ% e%erature under an at nosphere of

nitrogen for 18 h. Further quantities of sodium
Intdnymdiate 5di spersion (17 ng) and i odoethane (0.084 m -)

el- @R%ﬁ‘#&ﬁsaﬁdﬂh‘ 3 Meth&xyRaMes-butyIbéRsbyl)d-ethdxy hieigyl-5-(1,3-
o SR LA S e 1S o

rem)ved and the
resi due was di ssolved in ethyl acetate (15 nL), washed
with water (15 15 ),—afd then dried (MySO4). Renoval
of solvent gave the ude product which was purified
by silica gel cbkr&ttg; y @hdiidng With 5:1 (v/v)
/ t 0O Reftieateredgi@mistytshogn conpound
C31H46N205S + H)+: 559 MsS
found (el ectrospray): = 559 20 Internediate 6
rel -(2S, 4R 5R) - 2-1 sobut (3-nmet hoxy-4-tert-butyl ben
zoyl ) - 4- met hoxynet hyl -5¥( 1, 3- th

To 'aastzo%tmé & I)\%Yrgﬁﬂgfedi ’I %ﬂﬁ}’drb&s WFd twi%:%d’ded sodium

hyd# g (@O% gsggrsweﬁlt Vwer]eéa C(a ve st@;eoc agvn subsided

iodoethanen®dedtrel vasaddedi Fhe mlxtnmm sttrr@dlaﬁtaémm texpreratgre under
an Mnaspher@ dradi trdg@BGbHﬂii\lBO'fF&rthed‘l);dantitiMEf sddiurh dyaide dispersion (17

mg) i 4( dreadadd and thd Mb&Ir sasthﬁre for further 24h.
T e e el
renfegad BPA A0S fa3idug Meas dlssolved in ethyl acetate (15 mL), washed with water (15
mL} Bh@ i dried \MySO9! | Hemeval- c:agob/@wba@e 8l Brudé @rbdudtitwHich was

pun%gﬁr B)églhc Fpon r’g%éfapl%pﬁ}/ lﬂé'tvgfﬁ 4§2 85/?ngrh?<§ﬂe§£ﬁé//etﬂmoéﬁ‘fétate to
givey M&P—%P%%%t hane (3 nmL) at OC was

MS calcd for (C31 H46N2058 + H)+ : 559
MS found (electrospray): (M+H)* = 559

cycl ohexane/ Ma
as an oil. M cal%@

Intermediate 6
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-(1,3-

thiazol-2-yl)pyrrolidine-2-carboxylic acid , tert-butyl ester
/

(0]
O\KC( /N Racemic;
YD

X \ﬂ Relative stereochemistry shown

o

O

The title compound was prepared from Intermediate 4 in a similar manner to Intermediate
5.

MS calcd for (CaoHasN20sS + H)' : 545

MS found (electrospray): (M+H)" = 545

Intermediate 7
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-fluoromethyl-5-(1,3-
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added di ethylam no sulfur trifluoride (0.073 nL). The
cooling bath was renoved and the 5 m xture was

waeimnesiaat anbi ent tenperature for 3h. The n RCTER2005611813
cooled to OC and poured into pre-cool ed saturated

thlasz%? b;{)g")[pg 0;% idfe2 e tﬁ&pﬁé Sﬁzig el (b%‘ﬁgg(e%g ,m_) a?ﬁet hen

extracts were co , vvashed with br| ne and dried
(MyS04) . Sol venp d amndnéhe residue was
purified by siTi r omBedygrsaptremsivstovmg wi t h
3:1 (v/v) cycl ohe% | acetate to give the title
compound 10 as a gum cd for (C29H41 FN204S +
H)+: 533 Ms found (el egtr ray): (M-H)+ = 533
Internediate 8 15 O

To 5 %l) %oﬂlﬁte?&d%fel Aﬁg)bythyé) irf aﬁﬁ&d’?@&%é%on%n{eﬂ{atne%m) BEB-c was

add@gr%‘%}HX}PWn%{lng, rﬁ)lugrlctel%é]/@ma)z olhexcqqling pajhywas removed and the
mixtute rveas 2sticred bad apihient deingeraitire éort3rbuTlye migteewas cpoledtaN0°C and

pouréd /b Bre-cdoldd Saturdi] 8ddive hytiRigen TarIBnate 30iidV0 ri0land then
exh%c%d \9 thW.c@oéﬂ%éiﬁén%” 22)]: 26 F‘%‘P %‘ @&r%cé \X/(Qrg c]ogg%nédn washed with
P

bring. %n%@&ﬁﬁl&%% oSS ‘B%t ogighs Wes pufigduesiica gel
chraayatbgdiping ehifing with Sply (vhd |cmlohe(xane/ettgp acefate to givalthd title compound
as $8Umi i on was stored at anbient tenperature for 2 days,

Msdcla‘clétf rd(IC,I q’f“é@vﬁd‘% +9g)t mégécm or omet hane and washed

uccess portions of 0.5 M
Sﬁ?‘éﬁ%@lﬂCHF’?Rfan M+HWGt33 and saturated brine, and then
dried (MgS04). Solvent was renoved and the residue
Inté¥asediateigf 1 ed by silica gel chromatography eluting with

AR RSN SLS-lerE ro Alukeonc
carpremSIS (bl AT 2 ol 30655 B orbu

rel - (2S, 4R 5R) - 2- | sobut ylI - L={3< et hoxy- 4-tert-butyl ben
zoyl ) - 4-met hyl - 5- (1, 3-thi a 2- 29 WD 2004/ 037818

PCT/ EP2003/ 011 yior ol'T di ne- 2-carboxylic acid ,
tert-butyl este Nn. sD RacegniG. Relative
ster EOCherTi}}/lpy‘” '/J Relative stereochemistry shown
o)
_0

To a solution of Intermediate 4 (0.31 g) in anhydrous dichloromethane (5 mL) was added
4-fluorophenyl thionochloroformate (0.125 mL) followed by 4-dimethylaminopyridine
(214 mg). The resulting solution was stored at ambient temperature for 2 days, diluted to
50 mL with dichloromethane and washed successively with 25 mL portions of 0.5 M
hydrochloric acid, water and saturated brine, and then dried (MgSO,). Solvent was
removed and the residue was purified by silica gel chromatography eluting with 3:1 v/v
cyclohexane/ethyl acetate to give the title compound as a foam.

MS calcd for (CasHasN206S, + H)' - 685

MS found (electrospray): (M + H)" = 685

Intermediate 9

rel-(2S,4R,5R)-2-1sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methyl-5-(1,3-thiazol-2-
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O To a solution of Internediate 8 (0.30g) in dioxan (4
m-) was added 2, 2'-azobis- isobutyronitrile (AlBN)
WQ 301)4,1@7)818 ol lowed by tris(trinmethylsilyl)silaneCt/@r2838011813
The 5 mxture was heated under reflux for 30 mn
. tenperature
yl)pg{;gorlﬁdﬁré%?-ca%?? ﬁ F%ggd {e?te rmv%rd and the residue was
purified by sili chrorratography eluting with
6:1 (v/v) cycl eh

I acetateto give the title
conpound a SPl i coRefanre: ( C2OHA2N204S + H) +
: 515 10 M5 foufid,

r OS prlg?jve st?rwr;h_ﬁml's_loyiho 515
| ntermedi ate 10

rel -(2S, 4R 5R) - 2-1 sobut acetyl -5-(1, 3-thi azol - 2-yl
)pyrrolidi ne- 2- carboxw c acid, tert-butyl ester " s

%ok“qﬁaé‘fem’(&rpeg%g ? i 'chﬁ['aﬁt %h@g& Sidd¥éd 2,2"-azobis-
ed s
'sotwwremtfé%.(éiwlﬁv ”0"1 fm?t V'a' FinguQ-¥EmL).  The
mix{k& wes-Neatatderden retﬂueig@fn30 masaraums@smtthyeloowtbrwhbimtt@meerature
oveldight, Mvolhfled WER JrefRléd v e rdebidbe uwabr pivifda 6} difica gel

chr a%&ra;ohmrt]%g \%}g 6; v%p%ﬁéllgfnq@éﬁ%/%ﬁyf% te t}tﬁgl? ﬁﬂ@% ‘compound

as @8Qlid-and then at anbient tenperature overnight. The 20
MSraadoeitfor(@ e :0:8 *Wd) :&itbut ed with ethyl acetate (80
Msffbur)d @E@t@@dfw )aived rymeEEum chl ori de  sol ution (40
he two phases were separated and the aqueous

phase was re- extracted wth ethyl acetate (80 niL).
Intermediate AQ:t s were conbi ned and washed with brine then
rel{28,4R,5R\A2964butyFaaacetilbe( 13-thiazob2 ohpyerplidiner2-oarbosylico  acid,
terfbVt§1 éter Crude product. This was purified by

chr omat ogr aphy on siliga gel using a cycl ohexane- et hyl

acetate 25 gradi 5 v/ivto 9:1 v/v) as eluent

to prowdethetl I ound as an oil. M calcd for
(C18H28N2038 £ JVE found (el ectrospray):
(NH'H) += 353. r nedi a‘t 1R:@Ce stereochemistry shown

To r? gegio gﬁé? %d gol iorégft Iﬁeg’g%c? §§ qe(%rb%xg}/ 16 6I %Hol)%%%y%%hs THF
(25ym )oh}ndebmtr@g% ‘Qa%%‘i’qﬁS’xWPﬁh&' vyl fetope({ oﬂﬁk'yﬂ 8tneq) fotlowed by
lithid@® BOMHe03 781 20CTMmERRCDRY thdth@a@ined@2Q mE, No.Rawraok).c Théy@action
wadElifdd H& &IRhEBSREST $6 Min. BRE@MRen & adnbient temperature overnight. The
reaction mixture was diluted with ethyl acetate (80 mL) and saturated ammonium chloride
solution (40 mL). The two phases were separated and the aqueous phase was re-
extracted with ethyl acetate (80 mL). The extracts were combined and washed with brine
then dried (MgSO,). The solvent was evaporated in vacuo to give the crude product.
This was purified by chromatography on silica gel using a cyclohexane-ethyl acetate
gradient (95:5 v/v to 9:1 v/v) as eluent to provide the title compound as an oil.

MS caled for (C1gH25N203S + H)*: 353.

MS found (electrospray): (M+H)" = 353.

Intermediate 11
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-acetyl-5-(1,3-thiazol-2-
yl)pyrrolidine-2-carboxylic acid, tert-butyl ester
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/O To a stirred solution of

3-net hoxy-4-tert-butyl benzoyl chloride (0.32g, 1.41
wonwk)p3isms anhydrous di chl oronmet hane (5 m-) aPCDEPWAF011813

added Internediate 10 (0.45g, 1.28 mml) and

triethylamne (196 p.1Q 1.41 mmol). This m xture was

stirred for 16 ho was 5 then diluted with

di chl or onet hane ( -) @and washed with water (40

m). The orgap{C yphase” @ dried.(MySH) and

evaporated in vacdao. NTesi cel@ivesBociisinfsh@el by

chromat ogr aphy on &1 hbel using a cycl ohexane- et hyl

acetate gradi ent (95:5™ o 85:15 v/v) as eluent to

provide the title conpognd las a solid. M calcd for

(C30H42N205S + + 543. 10 MS found (el ectrospray):
To(astijred =sofuign of| haxalidated-butylbenzoyl chloride (0.32g, 1.41 mmol) in
ankyirods2dicHi&omB)hade |(5 atl) tay Dol wasS atdeddintermédiaey 10 (U454, 18 mmol)

and ‘PrYét%yl T anQ%@PE{WJg_’I St l).3ThL§1mi>1ture was, %tirred for 18 hours and was
theb?cﬁlg],e_dd&i,h %igmgr)g?neihal‘q%% @ﬁl%éng)&yqﬁbﬁg?ﬁ{r)evvattere {4t0ml'21)t y he organic
phaseemas clriedi 1G04 harkh evapargted oinavanyepe T olgsige was purified by
chridRidfograpHypbre B fues pBpgi & roybibkeKadie-efi) 28btag: giadiéht (95:5 viv to
85 18R} é%l eﬂﬂ{a i thd e ¢ mg%r{_l SQ%IHnd.er ni trogen,

wa ﬁfggs Yy, 2 on o [ithium
'V'Sb??i? O HeegNSsS\ A SanPd: in THE (0.83 ni, 0.83 mol).
MSTrieend (sleatiosprawa éMsil) =r&@. at 0C for 15 min. before

addition of Internediate 11 (0.32 g, 0.59 mmol ) as a
Intethédib@yZ N 20 anhydrous THE (4 ni). The reaction was

0C for hour and s.then left.to warm.t

relHBS 4SS AOWE e Py dcded g PaRo s eaRe -3
thiazolt21yl}pyrendiding-2carbarylin acidhtert-hutybastem chl ori de

solution (40 m - nd ¥t hyl acetate (40 nL). The

organi ¢ phase wa shed with water (40 m-) and

brine (40 nL), gri‘s V ) and the sol vent

evapor at ed i r{>|//ac\ni‘o. N'Th klr/ Si datemvas purified by

chromat ogr aphy' on© sz~ gel HGeitirpgterpaghemistry shown

cycl ohexane- et hyl acet (95:5 v/v) as eluent to

provide the title compoyndyas a foam MS calcd for

(C31H44N204S + H)+: 5410 M5 found (el ectrospray):

r nedi

+ = . : .

To g ng@%%féﬁgméﬁ'ﬁmw%%P%%n'ﬁ@t RS25- P26 B &A% EToD in
anbysiyoys THF dpnbp gt 0% under nifragems gvaspagded, slowly, a 1.0M solution of
lithRivi big|tifieth@lsiBA)amidzoiayTH R (Ce83 ehL, O.SBtmrbun).y rl'heSstcNtioBlNéAQtirred at
0°Cé?f’4‘{fp %T@%%fo?&ygﬁﬁg%?/n%%%k%te M1Qis8 N 0366 RIG) ad a solution in
anhye rgt}sl ¥I€IF % (rer'lrL?.o hgrpegétlro% m?asosv%'lfr]redoat J0°C for 1 hour and was then left to
warm to room temperature and stirred overnight. The reaction mixture was diluted with
sat. ammonium chloride solution (40 mL) and ethyl acetate (40 mL). The organic phase
was then washed with water (40 mL) and brine (40 mL), dried (MgSO,) and the solvent
evaporated in vacuo. The residue was purified by chromatography on silica gel using
cyclohexane-ethyl acetate (95:5 v/v) as eluent to provide the title compound as a foam.
MS calcd for (CaiH4aN2O4S + H)": 541.

MS found (electrospray): (M+H)" = 541.

Intermediate 13
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-isopropyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid, tert-butyl ester
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| -'"~" Olnternediate 12 (0.164g, 0.3 mml) in ethanol
(15 m -) was hydrogenated over 10% pall adi um on

w@200b0878(88 ny) for 6 hours. The catal yst was PCT/ER20031011813
off and the filtrate was evaporated in vacuo to give

the title conmpound as \ foam 5 M calcd for
(C31H46N204S + . 548~ MS found (el ectrospray):
(MtH) += 543. I nt i atee 14

t

rel-(2S, 4R 5 Aes ' JL- (3:L hoxy- 4-tert-butyl ben

zoyl )-4-all yl oky 1, 3Relahil stereochemistry shown

t hi azol - 2-yl ) pyrr ol d|2- carboxylic acid,

2-tert-butyl ester O K~Rdcemic; 0 Relative

st ereochem stry shown To a sol uti on of Internediate 4

(0.200 g) in anhydrous” DMF &rp m-) was added sodi um
lnteﬂm@diateeme(@%%gsgér BNl inethenelr G|5 o) wasshyggogengiggnover 10%
pal@aiRiney® tarbbe (B8 mg) Brbsioded FHd gdtalystadisditte(ed. dfB8ndihe filtrate was
eva}ﬁafat@cgﬁﬁgcug tbe%vé HHeURIE ¢ o§r§df1 4 §fba. anmbi ent

ug_f 2225? |_a|5 at nosphere of nitrogen for 23

MSfFa Prhé% 48 added and the m xture was
MSdound (etectrosprap): (i+H) ¥d48ti | es were renpved and the

resi due was dissolved in ethyl acetate (15 nli),

Int 4th water (15 nL), then brine (15 m-) and
re:.&'eg %E%ﬁl§§ﬁ/g 2 &'P‘?RﬁP’éHQﬁ rtsqlﬁ%vem RIS RSty 18- (1,3-
thiazel-2rdipygrodigine Z,rlcalthqxghwaclld tqrt{osdm)ester

cycl ohexane/ et hyl acet ad{_jo give the title conpound

20 as a gum cal cd (C32H46N205S + H)+ : 571 MS
found (el ectrc%{—él\/ﬁl—b+ = 571. Internediate 15
reI (2S, 4R, 5%/2?“3 but
zoyl ) -4- propyloxy

(1, 3-thi azol -2-yl) pyr e-2-carboxylic acid ,
2-tert-butyl ester 32 4/ 037818 PCT/ EP2003/ 011813
OON. Racemc; N Rebative stereochen stry shown O S

To @ HIRhWfi DRerfediaty 210Rd0 @) ¢ adhydbUsDNIIF (Bmietwignaddeddsodium
hyc{nﬁé (é@‘% g&‘?gorti th ﬁ]%ﬁaélll @g'ngS‘ O\glheﬁ@'agcg\‘/o&gor%ﬁag)su@%d allyl

|od1q§dpdagﬁnlf)d(yas4aq51edh Thg rpixture, was &H%’\?ﬂ At Wgﬁn&t@gapera?ure under an
atmmabherei ofmitiogerafob @3 1f.0.Methanol (e relddeas added had hemixtere was

ster&ISfO|51(§3H|r{ I gflatilBs WBredfcfsvBE ahe iRl rédiide agRMidselved in ethyl acetate
(15" WIS NGhsHed Qitn Qo8 YA MBS eRmBH&E (B bl SRR dried (MgSO.).
Removal of solvent gave the crude product which was purified by silica gel
chromatography eluting with 5:1 (v/v) cyclohexane/ethyl acetate to give the title compound
as a gum.

MS calced for (Cs2HagN20sS + H)' : 571

MS found (electrospray): (M+H)" = 571.

[1- (g but yl ben

Rela |ve ereo¥hem|stry g\ vgn

Intermediate 15
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-propyloxymethyl-5-
(1,3-thiazol-2-yl)pyrrolidine-2-carboxylic acid , 2-tert-butyl ester
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and washed with ethanol. The filtrate and washi ngs
wer e conbi ned and evaporated to dryness to give the
W paok@3msospound as a gum M cal cd for (C32HASM2ODBRR003/011813

H+) : 573 Ms found (el ectrospray): (MH+ = 573. 10

I nternedi ate 16

rel -(2S,4S, 5R) - 2- Isobutyl/‘l/(S met hoxy-4-tert-butyl ben

zoyl ) - 4- met hoxyne (1 3-

thiazol -2-yl)pyrq dlne car xylic acid, tert-butyl

ester 4-0 O <N gﬁ r\%siaectc&tnlscwehown

stereochem stry sfaq 15 To a stirred solution of

i nternedi ate 4a (10 nmol ) i n anhydrous DV

(5rTL) was added sodi umihydw de (60%in mneral oil, 8
ng, 0.2 mmol) under nitPogen and at -15C. The slurry

d t 3
A spftsh o e aie i 0358 S hd) 5 i Wi deg G0 Pajaoium on
carpgn £19 g)eanqatpe _rq%lqum?(@w@%ﬁtﬂrwlg anegmpsphese of hydrogen for 4.5
h. Weuitiesy@juatitd off 0% patisdiard dectacion (0108 g) evstaddad and ther mixture was

stlr%d' ihfaf %trﬁ@é here Bf lﬂ/dro-ﬁléﬁ f&‘H Mﬁﬁér ‘V@I‘? CQQ%VWEQ F@ﬁﬁ@d%@lltratlon

[ 0
and, SasEd W ﬁéh%tﬁsmodahihsr*ﬁfaé@spw RES G ore PmBRaand sygporated to
dryaegspiardivedhe tite §oROUNd\as|q @¢4noi | . The oil was purified
MSalcdcibr (BiEH sSHON5E3 | i ca gel usi ng
MSSRGhPRERBS ) PR eigise (2:3 v/v) as eluent to

provide the title conmpound as a solid. M calcd for
(C30H44N205S + H)+: 545. 25 MS found (el ectrospray):

Int¢nmediated6545 | nt er nedi ate 17

reli(2$,48 5R) 29 sobityl-1}(3 aethgky-4-tert-butylbenzoyl)-4- methoxymethyl-5-(1 ,3-
thmﬂ?@f%dﬂ\é—f&h%ﬁé BefZ oty sy et hyl - 5- (1, 3

- thi pyrro 2-carboxylic acid,
tert-butyl est er;ﬁé—\%}‘Z@OM 037818 PCT/ EP2003/ 011813

~OON Nf [/ m\c; O s Relative stereochem stry
shown O 15, e\n‘i"t Ne “onpourdewas prepared in a
similar manner 't ool phergEdi at Be2Y\E sEpogRPisy HP®r medi at e
4a. Ms calcd for ((93 205S + H)+: 559 5 MS Found
(el ectrospray): (MtH)+ 5%9. Internedi ate 18

~
To a stirred solution of intermediate 4a (100 mg, 0.2 mmol) in anhydrous DMF (5mL) was
added sodium hydride (60% in mineral oil, 8 mg, 0.2 mmol) under nitrogen and at —15°C.
The slurry is stirred at =15°C. over 30 min, then methyl iodide (0.25 mL, 0.4 mmol, 2 eq)
was added and the reaction is stirrer at —15°C to room temp over 18 hours.
Methanol (10 mL) was added and the reaction mixture stirred for 15 min. The solvent was
evaporated and the residue partitioned between water and ethyl acetate. The organic
layer was dried with NaSO, and evaporated to give a yellow oil. The oil was purified by
chromatography on silica gel using cyclohexane-ethyl acetate (2:3 v/v) as eluent to
provide the title compound as a solid.
MS calcd for (CagH44N20sS + H)": 545,
MS found (electrospray): (M+H)* = 545

Intermediate 17
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid, tert-butyl ester
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(2S, 4S, 5R) - 2- 1 sobut yl -5- (1, 3-thi azol - 2-yl ) pyrrolidine-

2,4-dicarboxylic acid, 2-tert- butyl ester, 4-nethyl
we2e0e038B@8 (Enanti omer A derived from PCT/EP2003/011813

rel -(2S, 4S, 5R) - 2-1sobutyl -5-(1, 3-thiazol -2-yl)pyrrolid

I ne- 2,4-dicarboxylic acifes 2-tert-butyl ester,

4-met hyl ester] o 0_s Chiral, Enantioner A H"f

Absol ute stereogh SAry.) hown | Stereochem stry

det erm ned by f\ﬂérece( | nReemiredi ate 19 0 Stage A

To a stirred sol u®i_ok Retative stereochemlstryshown

rel/-(2S, 4S,5R)-2-isob -5-(1, 3-thiazol-2-yl)pyrrolid

i ne- 2,4-dicarboxylic agi h<2-tert-butyl ester,

4- mathyl ester (Interrr,edia e 2; 4.13 g, 11.21 15

o ) B SR SHeA% T s . e Sl o
Int&gmedlateZE mol ) |n 2 propanol (217 m-) at 90C. After
Msl%ltd&br(dswﬁmzbgspelﬁ)ﬁwgs the crystals were collected

MquoufnP (élé%&isg%’y 2t Vm%éh 2-propanol (10 m-) and

to give a solid. Stage B: This
mat er i aI was partitioned between ethyl acetate and
Intermediate d8 aqueous 20 sodi um bi carbonate and then the
(25,48, SR)SZ Wtilké {163-exslazollmyljpywrliding D dsdicaboxglpar adidd, 2-tert-
bu Lb?tgr pd evaporated to give EnantionmerA of

AR Ry TN ST A—
2 4(dwa+|pexydlc339d m—yutyé gster,-methyliesterby

rel-(2S, 4S, 5R) \g__l/sobutyl 5-(1, 3-thiazol-2-yl)pyrrolid

i ne-2, 4- d| carboxylic acid, 2-tert-butyl ester,

4- et hyl | pser nﬁurﬁleﬁn?;ﬂoz ;Agljtn st%;'v' ral cel OD H
SUDpor%/an\q SiNGt 1tg] wi EEIERETR A D e oansnesdioned
two peaks reteﬁtlontlms57 and 6.9 mnutes. The

Statget)\e TeU BfHEs ol fRitANGT RPNRE 45 SRP@IS@BQMS-K1)3-Qlﬁléidw%b¢rrohdme-

24tf%q;€o&ghce%8%”% t%lg]&btu{t;ﬂ%s‘?é?aﬂtdwél estéﬁhg %ﬁﬁé’ IH%SZ 413 g, 1121

mmabF &y deepang! ( 5|mk>9w¢§oadgég 3 olutigp ePfritli 'af &'a@%thy' 2,2-diyl-

hydraéén%hdé@iaté (B 90yt 1221mn3H ri Rhposandt {297t mbuatydA3enAfter 19h at
@ra?ur%hh@é Etal% Were to%té@y@%(&&%%ﬁed with 2-propanol (10 mL)

ancgga/él}z]fin%ngg/ g eSP'V‘Q% | di ne- 2, 4-di car boxylic aC| d,

hyI ester | Enanti oner
Stagel By 2@Iaswa3¢gal asseastiiaped hefweane etk geeiate eand. %ﬂwﬁte&e?ﬂueous
sodiwyilb)cafbondteBand then the layers were filtered. The organic phase was separated,
dné ZS@ )Béln)j eW;‘ScSrQie'd% @@e%nénﬁd:ﬁé)*/b@?‘tﬁé |€Fe und as an oil.
cﬁ{} ; ﬁ%\gr 3&659 ester] iral

P ? ZAN 419| st er eocheni st ry shovvn
MS found (electrospray): (M+H)" = 369
Analytical chiral HPLC of reI—(2S,4S,5R)—2—isobuty|—5-(1,3-thiazol-2-y|)pyrrolidine-2,4-
dicarboxylic acid, 2-tert-butyl ester, 4-methyl ester (Intermediate 2) on Chiralcel OD-H
support and eluting with 5% ethanol in heptane showed two peaks of retention time 5.7
and 6.9 minutes. The title compound, Enantiomer A, was shown to correspond to the
second eluting enantiomer.
The absolute stereochemistry of this compound was determined by reference to
Intermediate 19.

Intermediate 19
(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-5-(1,3-thiazol-2-yl)-
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N O O Stereochem stry determ ned by reference to
Intermediate 20 /O 5 To a stirred solution of

wap@anssner A of PCT/EP2003/011813
rel/-(2S,4S, 5R) - 2-i sobutyl -5- (1 3-thiazol -

py#&ﬂé}}% szl d%{;\[}bd)&hé agloczrtgtq Ides ég éh Ie%gfelbm yl

Eqspbopier 3 of eSS SRl L oG et tor e REhin 51,5

thiazal-2:Hypymolining2,8dicathoxylic @gidy@eeit-butyl ester, 4-methyl ester]
3- net hoxy- 4 tePt butylbenzoyl chloride (1.39 g, 6.14

mol ). Thi was allowed to stand at room

t enper at %r ”a/%and was then diluted with 10

di chl o e "and théﬁ"a{/\fa’@‘ successively with
sat ur at d a oo Serggg&sm,aidey@@dnwhd IREImdgiste 30
and wat er. n| c phase was dried (Na2SO4) and
evapor at ed to a @hi ch was crystallised from1:3

et hyl acet at e/ C}L| ohexane to give EnantiomerA of the

title conpound as a crystalline cal cd f
To (&agipdNSelgEon: 19+ £ EngafigmersA\el 116k @&1%{5%/5? E2 1S90y {1,3-thiazol-2-

yl)F(YMBH)lﬁe 2455t§iarbd'>tyhc atid 02-terieb iyl @stenchanethyt estenfintetmegliate 18; 1.91

g9, 5 VERAHAIinvERhy 8RS dithiesmétianhe (B mnpﬁaé @ddémtretm.ﬁé €0.91 mL,
6. 6?3@7@2&%&%tﬁ&§/ 3? rf@%yl?eopz m\él (}hlorlde 6 14 mmt))g Thls1 mixture
wag _ allong \At - oy temperature fo and was then d|luted with
duclnlbroamrhanb yein)ipymemlwajahaé guarassively | thh asatdratedc raqueaty | sodium
bic&dbR4te [ Sohadhi rard Qfater. The organic phase was dried (Na,SO,) and

afggﬂtédz fp 4%u§r@~ hl\ﬁé)sb 8|Iy¥ afh&ec‘ ﬁomei BO&NyI %c&%‘ié/cﬁ%h\ékgr?ento give

Engpfigntsk ¢k the titlescomposnd gs g £p1staling1S0i¢ r ol i di ne- 2- car box
MSydailar! faiciOd NS 1558st er] SOH O ~S /1 ~~ N\ )

qughﬁcp(ebcgagd}gyo HA=055, Absol ute stereochem st ry
i R TR T L
Intermediaten?).q) in dry THE (50 nL) was stirred under

nitrogen at -78C. 1.OMIithium al um nium hydri de
Int&thddidte20l N THE (1.8 nl-) was added dropwi se. The

(29 4R Rk 5 Tl 4l Emifi 4. terERudlerdoy SUS e iy 01,5
thlﬁiﬂ'ﬂsﬁé)nyfﬁobdmﬁo?r&@@%!'%Fﬁ'énte(fZB"tNi estepnd extract ed
|EIWDWO hvA afetrel-2S,49 5R)-20solutyl-=(3-metioxywk tert-hatylisshzoyl)-4-
5.(1 tm%zkéi-b%ﬁﬂghdfnbf%dcirww aElaDYérs. bgfyl ester]

0 gave the crude product. This was di ssol ved
in THE ( S 7%%tool ed under nitrogen to -78C and
treatesp d (gs th stirring with 1 Msolution of
[ithi JM 35hiPdl‘ltBna2r®@élr/A037818 PCT/ EP2003/ 011813
hydri de Prb .0 @23&ﬁ§§GMW%femmnlemm@zzta@d 02

warmto -20C The m xture was quenched with
1M pot assi um cdrb te solution and extracted with
et hyl acet at e°(2 x 50 nL) Extracts were washed with

A s%ilsn of IhiifReBbie® (ié}r!ﬁ) @ T(I-LIQ(%@%L) wﬁ%’fﬁ\ééhg&ér nitrogen at

-78 6}\(1 dlﬂ'\av Eﬁ%ﬁ@b@%‘j @e,_ﬁolutloggmlfHFe(f 8 rFPB was agde dropwise.
The resultmg mlxture was stirred and allowed to warm to -40°C over 2h. The mixture was
quenched with 1M potassium carbonate solution (25 mL) and extracted with ethyl acetate
(2 x50 mL). Extracts were washed with water, then brine and dried (MgSO,). Removal of
solvent gave the crude product. This was dissolved in THF (30 mL), cooled under
nitrogen to —78°C and treated dropwise with stirring with 1M solution of lithium aluminium
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M5 found (el ectrospray): (MtH) += 531 The absol ute
stereochem stry of this conpound was determ ned by

woedognaTsee to Internmediates 22 and 92. Thi s cpapaRzd3/011813
was spectroscopically identical to that described as

D T Y ST i o .

B2%3A yuqnqli\gfiw(j pRIPSSHIN cam onate solution and extracted with ethyl
acetdteg20i 5@-mll)) p@o«tnaoﬂslmraeuaihedr\mwwhec then drine @nd-dsiet (MgSO,).

Reﬁé@ﬁrof E60aM lgaPE Bhartionter A of the title compound.
MS c% %ﬁé g@os 4 §f! &1 gpPPaf Y1 (3- fﬁ‘oxy 4-tert-butyl ben

Msrfﬁ%' WPPBIPY)S('\(’TLH)S =t®ilazol - 2-yl ) pyrrol i di ne- 2- car box
They| absolute dstereechentisttyy lof ethitse chmpoesnd\ was _detddimined| by reference to

lnté?ﬁ@ﬂ?a'té&”@? AndP 3. AbRpd Udo?ncfﬁuﬁa eRsdedFesirb3topiBaNN identical to that

str termned by reference to
deﬁcﬁg%‘f Er\? A solution of Internediate 20 (400

ng) in dry d| rrethylforrrarri de (15 m-) was stirred at
Interbigdiate®Ir ni trogen. Sodi um hydri de (60% di spersion in

(2sm§1§kﬁh-|&sdut I312(3"-'H|)at -41?8}519 szn ﬁgﬁ%@%fyl-s (1,3-

Sy e u¢ i P RIGH G (0 20 1 )
[Engntiotesn A etofe oigl-(25545.8R) —1@@%&-1 -tamthoxwl frtfrbutylbenzoyl)-4-
metHgxyneethylefieics-thidzdl{2eyljpyxtalidinesdcadtioxylied acid, ¥értihutyl. ester]

The m xtu s.~gvaporated to give a yel |l ow gum whi ch
was puri f:\% silica gel chromatography eluti ng
acetate m xtures (6:1 to 3:1)

wth c e/
to giv E?antl lyg= @EA] oﬁ{)"s gfﬁ%ﬁtwsﬁo@ﬂpound as a
crystalline &0 @ BmE1e) Ghi@inl by ki KA DESdiste 2]) +:
545. M5 found teke ospray) (MtH) + = 545 1H NWMR
(CDCI3): b 7.49 (114X, d), 7.19 (11-1, d), 7.10 (11-1,

d), 6.62 (11-1, -dd), 6.32 (11-1, s), 5.46 (1 H d),
A sdlulién 6BIhtersipdiate. 207408 hig) #) dry irféth{ifordamide, (18 N wat stikred at
15d§Lndgr rgt? eh, ";‘Socﬂ% hy%r%ez(% % éQp Sibh lmmzegad_léo?l é%i;}a?/gs added
an ﬁml re w 6st1rrqg7a —31,q C g?ﬂ"ﬁ an 5 mlL) was added and
thesueeulé@@:h@nﬁusq Mgaso-ﬂlmeﬁu rmmge@ betwegt-dbie rang HY°C for 24 h.
Meth@h6lr @0 GeL )t as éddeerafmldhatrﬁxtﬁfé whB isefréd iraemid? Fhe mixture was

ev 8%teﬁt13}105@/ % yleﬁ ?/1 i( %ag%hnﬁé‘d/ by sﬁl@é' bélbél’ﬁé%gis&éﬁw eluting

wit] cyeShaentgIy ops e Eies (64 1937} i@ g Gnantiomer,d), of e tti
corapgund asEnerystalimesolid. of
Msr@lcd(farS(,CgﬁéﬁngSM}spm%yl 1- (3-nmet hoxy-4-tert-butyl ben

MSZf?%A h 18I PCT/ IEPZOOB/ 01é813 box

|3) e7 'éé?é? Ao ARH, &), €62 Tirt & 838 am, ),
546 (1H d), 3.56 (3H, s) 307 (3H, s) 306 (1H, m), 2.96 (1H, dd), 2.82 (1H, dd),
2.25-2.40 (3H, m), 2.11 (1H, dd), 1.97 (1H, m), 1.58 (9H, s), 1.28 (9H, s), 1.08 (3H, d),
1.07 (3H, d).
The absolute stereochemistry of this compound was determined by reference to
Intermediate 20.

Intermediate 22
(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid, tert-butyl ester

[Enantiomer A of rel-(2S,4S5,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-
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N\\ ) Chiral, Enantionmer A O N Absol ute
stereochem stry shown O Stereochem stry determ ned by

w0 edoanaTsee to Exanple 16 A sol ution of | ntermreBCHER2@8011813
(400 ng) in dry di nmet hyl formam de (15 ml-) was stirred

at  -15 i,0e %

oo T ohLS 0 TSN GBS sy et
m Xture wasYsti T‘e(d at -15C for 20 m n. | odoet hane
(0.25 i - )y W& dd and the resulting m xture was
stirre dp“r en bel\weaRmerA5C and 10C for 24 h.

Met hanol " (19
stirred for f0
give a yellow gu h was purlfled by S|I|ca gel
chromat ogr aphy el@ting w th cyclohexane/ethyl acetate

A smj%(qneofq "E%‘ﬁ%%?r’rqu‘@ mg?m rg ? n%]ﬁ%on%%ﬂg%%%% étlrred at

-15%unqe¢3\1tmm2®9lum pydrideq 456% dgperyommn iEeeR ofl o¥p Mgy yvas added
and(thé ihixture &a89 stifkét AIMRI F°COGH 3) mis Todketi{ahe- (0,25d0|) Wad Added and

the r%éulﬂng QI)IX'(UI% J\QS(s“r & urfier nﬁrcﬁﬁn Bekwden ddbsc €brn311O°C for 24 h.
MetEuarll?l 11 L

g@e%c%emnsﬁ% dege‘lﬁ%g re erence to E’gtﬁple 16

por at e

z anddtafd%lﬁtu%was %%Zﬁd ?dor'_? W% %ﬁ%ure was
evapgrated gndsd;a ye vggurpyvmph Wps pyrifiggt Ie;gﬂllcasgel cfrozgatggﬁphy eluting
witrS):ycIdhe&anéla‘rHyl detate. @ikt(r84H,(6:d)to 3:1PE @B, Engntioifiee A of the title
con? blég% ﬂﬁém}@mm stry of this conpound was

Msfgc e (%3%433/205§ q_rlerh%% to Exanple 16. Internediate

MS (Feend &lerosprayy ety 1= 359 3- br onp- 4- t er t - but yl benzoyl ) -
'H ﬁMRl(daa:l@)i 37049 (ZH-yid)) YT (OH, ), 7et0 @H4 dili 668 bk ydd)c6.31 (1H, s),
)23l & Ebg 095‘3.% (4A; Pﬁi)‘t@%h (¢! &), 9.25Q i\théH m) 211
d

5. d
ut e o

(1) 29 @amaora 8 pwea}?aééﬁ 0B Thyay T G o od (54
Thef ahsgmh@atesmhqrylsw oh thisscasnravnd vast ¢aterningd bybeferenee to Example
16.chloride in place of 3-nethoxy-4-tert-butyl benzoyl

chloride 25 Ms calcd for (C29H39Br N2G6S + H) +: 607/ 609

M5 found (el ectrospray): (MH)+ = 607/609
Intermediate 43,1 ¢ 24
(23(mﬂ)ambu1yl(1343cbnomm4-4ertt@utylbengqyﬁeﬁw(ﬂo%rﬂ)ia@msﬂbnwp"dine-
2, 4-drcdrboxylidacid,al-tet-ylityt oster,d-mdtHyees@P 2, 4- di car boxylic

acid, 2-tert.-but ester, 4-nmethyl ester 37 WO

2004/ 037818 / §03/ 011813 3-0 Os N Chiral N

Absol ute stergpc emsstry shown

\ / Chiral
\\\ Absolute stereochemistry shown

Br
The title compound was prepared in a similar manner to Intermediate 19 using 3-bromo-4-
tert-butylbenzoyl chloride in place of 3-methoxy-4-tert-butylbenzoyl chloride
MS calcd for (CxoH3sBrN2QsS + H) : 607/609
MS found (electrospray): (M+H)* = 607/609

Intermediate 24
(2S,4S,5R)-1-(3-chloro-4-tert-butylbenzoyl)-2-Isobutyl-5-(1,3-thiazol-2-yl)-pyrrolidine-
2,4-dicarboxylic acid, 2-tert-butyl ester, 4-methyl ester
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OC | 3-Chloro-4-tert-butyl benzoyl chloride (0.58 g,
2.51 mol) was added to a stirred solution of the
w@ooroBisds ne salt (Stage A of Internedi ate 18;PAT/#B2003/011813
1.9 mol) and triethylamne (0.55 nL, 3.96 nmol) in
anhydr ous dichloronet ne (18 m-) and the resulting
m xture 5 stirretyat tenperature for 19 h. The
m xture was dil ut thsdlchloronEthane washed with
sat ur at ed aqq§gﬂ U«imlcaém@nate solution, dried
over Na2SsO4 ikv-oorv ed. *H@wﬁ@§M@m@WWW§‘purlfled
by chromat ography &n 3 ca gel using cycl ohexane-

ethyl acetate (8:1 v/ éluent to afford the title
conmpound, a solid. M5 cglcd for (C29H39CI N205S + H) + :

3- C%ﬁ)?ééﬁéfa bgg@egéoy? %ﬂl%rlcgee I((? gé 505 B 6}Xl)nol) (N'\ggl_gdded tg 4t?r%g solution

of the gynrdidig sait (&fagerA of. lntermediaten]:- 443 @ntl-HoIMAbaRd: Higthylamine
(0.55%m( 1336t rhmal) dh edhydrpus dichlocdmetharee 2184mil) @ad dbe yésutting mixture
stm%@' &l rodmt f%ﬁ'ﬁpepé{hbé] R SiloCh. ﬁfenﬁﬁ)!‘ﬂt‘{rle \ﬁ§§ Mutdd Q/Jlﬂﬂ dicRloroffethane,

wastigd Wity SR agpbous, B8N, BeSbSIRARR, e B¥ paggo, and
evappigted. WERE regiguel wes paridgd by %worgé'lomapaw on éf"cii gel usmg cyclohexane-
ethyl\yacetate @t ’nelv)saﬂ ¢luérBttagiora tiod titlendoempumedd a4 solii8; 1. 14 g,

LR s e, e 17
Msﬁ?ﬂdﬂl‘%‘:ﬁgwrﬂ e@}i j't'n)ﬁ %%%ngperature for 18 h. The )

m xture was diluted with dichl oronethane, 20 washed
Intevhicdiata6r at ed aqueous sodi um bi carbonat e sol uti on,

(258,59 P—Ys%’b -4&¥ﬁﬂﬁ&ﬁb€ﬂzo T)|3§-(’f §5thi‘3!@| -298-

pyrgéjdlmg %éa&’é\xﬁ()ma‘é@gig?'i'b&g\" fskﬁ v? "g*‘g ¥:'I t to

afford the titl nd. a solid. MS cal cd for
(C30H42N205S + H)+ 13° M8 found (el ectrospray):

(MtH) ' = 543 @u ate 26
(23 4S, 5R) - 2 soblit br BEGredrt il i benzoyl ) -
4- hydr oxynet hyl - 5- 64, h| azol - 2-yl)-pyrrol

i di ne-2-carboxylic aC| ert-butyl ester 38 WO
2004/ 037818 PCT/ EP2003/]011B43 "~'c "SCH S~ O N

3-M%my1-2-ltert-butylbenzoyl chloride (0.56 g, 2.65 mmol) was added to a stirred solution
of the pyrrolidine salt (Stage A of Intermediate 18; 1.14 g, 1.59 mmol) and triethylamine
(0.44 mL, 3.17 mmol) in anhydrous dichloromethane (15 mL) and the resuiting mixture
stirred at room temperature for 18 h. The mixture was diluted with dichloromethane,
washed with saturated aqueous sodium bicarbonate solution, dried over Na,SO, and
evaporated. The residue was purified by chromatography on silica gel using cyclohexane-
ethyl acetate (8:1 v/v) as eluent to afford the title compound, a solid.

MS calcd for (CagHaaN20sS + H)™: 543

MS found (electrospray): (M+H)* = 543.

Intermediate 26
(2S,4S,5R)-2-Isobutyl-1-(3-bromo-4-tert-butylbenzoyl)-4-hydroxymethyli-5-(1,3-
thiazol-2-yl)-pyrrolidine-2-carboxylic acid, 2-tert-butyl ester
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O N Absol ute stereochem stry shown o 1 Br The title
conpound was prepared in a simlar manner to

WO pdaoe/0smds at e 20, using Internediate 23 as stBCT/EPZPO3/011813

material. MS calcd for (C28H39BrN2O4S + H)+: 579/581

5 M5 found (el ctrospray) (MtH) + = 579/ 581
| nt er medi ate@_é

(2S,4S,5R) -2 0 uteﬁjl (3-chl oroChﬂaltert but yl benzoyl )
Absi lute stereoche istry shown
il I'd,

-4- hydro Iy N-
t hi azol - 2-yl )e
2-tert-butyl este

'd|ne 2- car box

OH S N Chi raI CDAbsoI ute
stereochem stry sh 10 d The title conpound was
prepared in a simlBar manner to Internedi ate 20, using

The tifeSlorpauAd Wag'ﬂ)rép%réd il difBarreter & Intdviiediateczh, fusing

535/ 537 MS found
Inteyrg '8 Qé’ 2‘%@ fal. gqi{esw 15 Internediate 28
MS(CEGM‘S@R -159é thyl -4-tert-butyl benzoyl)
MS-fdurity(@leotgsmeay)y (M) & @79/581

t hi azol - 2-yl) - pyrroI|d|ne 2-car boxylic acid,
Zt%fat' tyI ester SO—| S Chiral O N~ )/ Absolute

O O N 20 The t
el W K ORI RYRAE e O
thidzol-2rytiepyredldits-2ecariboxyliciacid, 2atect-huty! est®r cal cd f or

(C29HA2N204S + %i]oi M5 found (el ectrospray):
(MrH) + = 515. 2 ernedi ate 29

(2S,4S,5R) - 2<1 g0b l(73 brono-4-tert-butyl benzoyl) -
{ a

4- et hoxymst ) 53‘\(1 3- zol 2bgglute stereochemistry shown

2-yi)-pyrrolidi n€eZ-safyoxylic acid, 2-tert-butyl

ester 39 WD 2004/ 0378 RCF EP2003/011813 --0O0O's
Cl

The title compound was prepared in a similar manner to Intermediate 20, using
Intermediate 24 as starting material.

MS calcd for (C2sH3gCIN,O4S + H)t : 535/537

MS found (electrospray): (M+H)* = 535/537.

Intermediate 28
(2S,4S,5R)-2-Isobutyl-1-(3-methyl-4-tert-butylbenzoyl)-4-hydroxymethyl-5-(1,3-
thiazol-2-yl)-pyrrolidine-2-carboxylic acid, 2-tert-butyl ester

STOH
g (sj Chiral
\_/

O\\\\ N Absolute stereochemistry shown
oO

The title compound was prepared in a similar manner to Intermediate 20, using
Intermediate 25 as starting material.

MS calcd for (CaoHa2N204S + H)* : 515

MS found (electrospray): (M+H)* = 515.

Intermediate 29

(2S,4S,5R)-2-Isobutyl-1-(3-bromo-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-thiazol-

2-yl)-pyrrolidine-2-carboxylic acid, 2-tert-butyl ester
39
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N Chiral O N Absol ute stereochem stry shown O Br The
title conpound was prepared in a simlar nmanner to

WO naogamas at e 22, using Internediate 26 as stBCT/EPZP03/011813
material. M calcd for (C30H43BrN2O4S + H)+ : 607/ 609
5 M5 found (el ectrosprﬁya (MtH) + = 607/ 609

Internediate 3
(2S,4S,5R)-2-1s I-g_l, (3-chloro-4-tert-butyl benzoyl)
- 4- et hoxyng ?/*n N ié hi azol - chiral

2-yl)-pyrroli dlone - oxyl i c &Ryl stepochemisty_spaye v |

ester -o 0, KT Chiral 0 N Absol ute

st ereochem stry shown O cl The title conpound was
prepared in a simlargrmahher to Internedi ate 22, using

Thé tﬂ[eed’q ! Elg/fé% é}%{esot |ﬂra5%@ﬁ%rg§£rﬁk;é?c} rntémeﬁiglecfb fug{ng

'"te(f@ﬁé'éter%ﬁs?ﬁ fting Ak = 563/565 15 Interrredl ate 31
Msza[cN-fQﬂ(CEﬁEBralz@SQWT neéd#§0Ene) ani no] - 3- phenyl pr opano
MSirurRLlefbctrb&irhy)DiaH *esd@meos H N N The titl e conpound
was prepared in a simlar manner to Internediate 1
repl acing 2- 20 am no-4-nethyl -pentanoic acid, tert
Int iatgSDer Wit h 2- ami no- 3- phenyl propanoic acid, tert
(258, §R)-24s abutyl- 1+ 3MRo(0GBEB-putyBb@szoyl)-4-e thoxymettyd-5¢(1,3-thiazol-

-y??yr%l@ﬂ\e(-ﬂ-cﬁ'b lic Zeﬂ!OZ(t@hLb lesferll (1 H dd), 3.25
H, 3. 06 , 1.36 (9H, s). 25

I nt ernedi at e

reI-(2R,4S,5 zyg 5-(1, 3-thiazol -2-yl)pyrrolidin
e-2, 4-di car 2-tertendbutyl ester, 4-nethyl
ester 40 WO PCT/ EPZMEGM@'P@'SW@‘W O

cl
The title compound was prepared in a similar manner to Intermediate 22, using
Intermediate 27 as starting material. '

MS calcd for (C3oH4sCIN,O4S + H)* : 563/565

MS found (electrospray): (M+H)* = 563/565

Intermediate 31
2-[N-(1,3-Thiazol-2-ylmethylene)amino]-3-phenylpropanoic acid, tert-butyl ester

PP

The title compound was prepared in a similar manner to Intermediate 1 replacing 2-
amino-4-methyl-pentanoic acid, tert butyl ester with 2-amino-3-phenylpropanoic acid, tert
butyl ester.

'H NMR (CDCI3): 8.08 (1H, s), 7.80 (1H, d), 7.39 (1H, d), 7.10 (5H, m), 4.11 (1H, dd),

3.25 (1H, dd), 3.06 (1H, dd), and 1.36 (9H, s).

Intermediate 32

rel-(2R,4S,5R)-2-Benzyl-5-(1,3-thiazol-2-yl)pyrrolidine-2,4-dicarboxylic acid, 2-tert-
butyl ester, 4-methyl ester
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Racem c; S Relative stereochem stry shown O The

title conpound was prepared in a simlar nmanner to
WO ntogamag ate 2, using Internmediate 31 as st arCT/EB2003/011813

material. M calcd for (C21H26N204S + H)+: 403 5 M5

found (electrospray): (MtH + = 403 Internedi ate 33
A- Bgnz@l - 1- (3- met hoxy-4-tert-butyl benzo

yl)-5-(1, 3-thi azof- 2- pyrrol

i di ne-2, 4-di carbo agi d, PRARFL-butvl (esier,

4-methyl esté ®5~£’L\f : g_@c; TR D Relative

st ereochem st>rg ovh 10 The The title conpound

pr i 1) .a L r : i
e, et CGRBRTH DRl in 7 RIar raFEE T Mrelhedite 2. using
Interpediptesstpoaiodipe Malfriel. 593 Vs found (el ectrospray):
MS (ceteH)fer (€,58aN,0L8 H hiXfe4@8di at e 34
MST6und RRcASs R ): n-BeMzydosl- (3- met hoxy-4-tert-butyl

benzoyl ) - 4- hydr oxynet hyl - 5- (1, 3-

t hi azol - 2-yl)-pyrrolidine-2-carboxylic acid,
Intermegliate 33t y| ester 'fOH o S Racemic; N N Rel ative
rel{2R;A8 (56 2B enzy)-14Banvathoxy-9-tea-batybenzayhid-6t,3-thiazol-2-yl)-
pyrrSliih8RH-aicarbbokylid abid, 2teitbubllestar] 4-autAyiadsteran (30

m-) was stirred apnder nitrogen and cooled to 0C. 2M

['ithium borohydr s ution in THE (1.8 m-) was

added and the nixture*~w@sS stirred at OC for 30 mn

and then at room

peratgure for 2 days. 1 M
Pot assi um car S2)

. q . n E:‘Fagc;c‘yr %he%§l sl%\gnded and
the m xture wa Wit etﬁ

f/ acetate. The
extracts were drie@ ( M) and sol vent was renoved.
The residue 25 was pur

by chromat ography on
silica gel, eluting wth ethyl acetatel/cyclohexane 41
WO 2004/ 037818 PCT/ EP2003/011813 nixtures to give the
The ititlee comppanch dvashVBreparest] ih 02  giOBHANPEE3e [termedids 3, using
IntdYRetiRug beb@aingesRemy) : (MHH) + = 565
MS calcd for (C33H42N2068+ H)+ : 593

MS found (electrospray): (M+H)* = 593

Intermediate 34
rel-(2R,4S,5R)-2-Benzyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-(1,3-
thiazol-2-yl)-pyrrolidine-2-carboxylic acid, 2-fert-butyl ester

~OH
S .
o ""u( Racemic;
>|/ \[T N r\q / Relative stereochemistry shown
o
o
pue

A solution of Intermediate 33 (1.08 g) in dry tetrahydrofuran (30 mL) was stirred under
nitrogen and cooled to 0°C. 2M lithium borohydride solution in THF (1.8 mL) was added
and the mixture was stirred at 0°C for 30 min and then at room temperature for 2 days.
1M Potassium carbonate solution (10 mL) was added and the mixture was extracted with
ethyl acetate. The extracts were dried (Na,SO,) and solvent was removed. The residue
was purified by chromatography on silica gel, eluting with ethyl acetate/cyclohexane
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5 Internedi ate 35
rel- (2R 4R, 5R) - 2- Benzyl - 1- ( 3- met hoxy-4-tert-butyl benzo
W@ Q04837818 3-t hi azol - 2-yl ) - pyrrolidine-2, 4- di ceCDBR20D3/€¢11813
acid, 2-tert-butyl ester OH o s Racemic; \ ,. N\jlI
.@?a |ve%®tqreoch nm s ry showm ONO Il \ O A solution
miXgYes e ) in nmethanol (30nL) was
IS cPisg i w553 B - 568

met hanol i ¢ sodi um et hoxi de

MS feurdi3@leatrpsaay): (MeH)ar B85d until a conpl ete sol ution
was obtained. The resulting m xture was stirred at

5  Inte oom! t|e£er ature overnight. A further equivalent of
t hoxi de sol ution was added and the m xture

10

15
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25

rel-{gR4RB S5R) 2cBenzyl-13-methoxyf-tar-buty|Benzop):$-1,3:4kiazol-2-yl)-
pyrralidineRj4sdid arioxiglic acide piterabatyl legthrochl ori ¢ aci d and
evaporated to dryn The residue was di ssolved in
wat er and extr adg Rt h ethyl 15 acetate. Sol vent was
renoved and the rgsi dyweomas di ssolved in nmethanol (10
m) and 2M sodlou hy“ro i de sqlution was added. The
m xture was s ”TP‘ et ™ o mtmdmeﬁtasoureﬁustrywm ni ght .
Sol vent was renowed e residue partitioned
bet ween water and 8th acetate. The aqueous phase
was acidified to pH 6 M hydrochl oric acid and
extracted with ethyl The conbi ned extracts
were concentrated and the residue 20 was purified on
A sgjytipp Lfgletermedigte i Q1rﬁ9t)|"él"F‘?‘hﬁﬁ“?'h(399‘kl}l)dfl*ﬁ§><gﬁ@teét\ﬁ'§h 25% wiv
methardliztsadutn inethioxideg0d 30 melt) and veeduadirmedcirdingicomptete solution was

obt&h&ty! T@\E%@&Iﬁn&?ﬂlﬂ%o\bvaé %ﬁ’rféj ‘éf Yaon‘i i&é’r@tuﬁ’é‘%vér‘wgh? A further

C32
cauf BIFRG & Spatbl, FBlESipe Sopduf i oBIR and e, mibdire VB stired for
further1 402 R THR, BRYture. Béﬁz@qwrthey Méth hesncentrated « bystieghlasienagid and
evapbratelt oy dryorysretTingl reSid(d was tibsavea in2wyple) -goidr éxttacted with ethyl

aceldid. n%‘o%eﬁﬁ%?@’ﬁé%d\)/\?eédgfdgfthe 7adiGid wgé‘%soﬁéa ‘1’1{ aSQIA Mo mL) and
20 SR Biroie SRt rareds (e iys Ya SHgd esaoap jemperature
ovefmghtst Pelvery wasdemayed rasgethe desidue paghtiooesh betwegmgvater and ethyl
acettd./ ER¥@3LE0uLBpRase- WAS. acidifledotoapl/ 6liwitt kM hgdrothic acid and
extra R/ fﬁ étﬂ ITe‘éEta{t@ Fhe c\ﬁﬁ%nn@gcze‘iﬁact; %réncéﬁéérnﬁ'al’é@ and the residue
wassiiE] on S8 Rl ALARS il Hith E¥poNRsans P e 74, and ren
gradusily ¢bangirgs torinyl iac¢tatecethanalésis viv) ogive theditle comibound. e

MS 28lcd ForqT, AEN,0.S+ H)* : 579

MS found (electrospray): (M+H)* = 579

Intermediate 36
rel<{(2R,4R,5R)-2-Benzyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-(1,3-
thiazol-2-yl)-pyrrolidine-2-carboxylic acid, 2-tert-butyl ester

S
O\n\\‘.\ N ,,-:,«J Racemic;
5 N Relative stereochemistry shown

A solution of Intermediate 35 (602 mg) in THF (50 mL) was stirred under nitrogen at
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ethyl acetate. The organic |ayer was dried (Na2SO4).
Sol vent was renoved and the 5 residue was purified by

wa@ booassisegyr aphy on silica gel, eluting with  PCT/EP2003/011813
cycl ohexane: ethyl acetate (7:3 v/v) to gi ve the title

Jg@”ﬁ&f‘?o&%{y&}wgggﬁ gu|§ il %W@%P ZZQ‘ as ad%gé T'l‘@mu%re was

di
warmeg-tp mrmrermatzteswzi}l"eﬂ -quernight. hwwa@%"&%’% 2 ?19 nt was
remybl/éd Andreehesidoe Wagl pabtitobed-between 1M potassium carbonate solution and

ethyl aa%@{a’t@byﬂth)a &ééﬁl@lléy@r%szdﬁ@f Rex%0, ¢ ®eivént was removed and the
u

res'é't'%r"@c?cﬂlér egy Pﬁ/.' EF%R}%SW@ on.I% JE{ g?'r (]ee%é'g oun(f? bilidaneethy)
acefate (/ad W) forgive Heditle spmpawnter to | nternedi ate 16, u5| ng
MSbEIcHMrE(CMMD@SBBl)*assﬁ arting material. M calcd for

ﬁm%%%%%y)w.m y+&755s MS found (el ectrospray):
= 579

Internedi ate 38 20
rel - (2R, 4R 5R) - 2- Benzyl - 1- ( 3- met hoxy-4-tert-butyl benzo
_n!slm‘ﬂ@_téﬁﬁoxyrret hyl -5-(1, 3-
rel{2R AR BR)-2-Benzypy+(8-ohdtHoxy4 2ext dubyl kgnmzoyl)ad-imbthoxymethyl-5-(1,3-
-SRIt CestéW) Rel ative
thlgmi Qé@c‘ﬂ}}wlsd'ﬁkgag xlechd % The titl e conpound was
prepared in a si rranner to Internediate 17, using
I nternmedi ate 36 "ag g material. 25l\/IScachfor
(C34HA4N2(BS+ H) R found (el ectrospray):

(MtH) + = 593%[# el e? 39Racemic;
2-[ N- (Pyrazi A-l2- e) aRf'aiE FespeREenyodent anoi ¢
acid, tert-butyl 3 WD 2004/037818
PCT/ EP2003/ 011813 N The title conpound was
prepared in a simlar nner to Internmediate 1, using
pyrazi ne-2- carboxal dehyde in pl ace of

Thél ti8et toragoiing- @as aprepadd@hydsimilar manner to Intermediate 16, using

Intermediate 36 as starting material.
MS calcd for (C33H42N205S+ H)+ : 579
MS found (electrospray): (M+H)* = 579

Intermediate 38
rel-(2R,4R,5R)-2-Benzyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-
thiazol-2-yl)-pyrrolidine-2-carboxylic acid, 2-tert-buty! ester

S
O "'u( Racemic;
X \ﬂ N l\\l / Relative stereochemistry shown
o)

The title compound was prepared in a similar manner to Intermediate 17, using
Intermediate 36 as starting material.

MS calcd for (CasHasN20sS+ H) : 593

MS found (electrospray): (M+H)* = 593

Intermediate 39
2-[N-(Pyrazin-2-ylmethylene)amino]-4-methylpentanoic acid, tert-butyl ester
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1 HNW (CDCI3) 8 9.31 (d,1 H), 861 (m2H), 8.39 (s,
1H, 408 (dd, 1 H, 1.84 (m 2H, 51.59 (m 1 H),
wa2eg/ogms18s 9H), 0.96 (d, 3H), 0.92 (d, 3H). | nteCTEPicAt/€11813

40

rel -(2S, 4S, 5R) - 2-1 sobut/ly -5- (pyrazin-2-yl)pyrrolidine-

2, 4-di carboxylic acid,{ 2- erl=l obutyl ester, 4-nethyl
ester 0 O Racenic; Relat S ereochem stry showmn O
N~ N10 o " N The title co ng)&ﬁs prepared in a
simlar manner to |nternediat sing Internediate

39 as starting material. MS galcd for (CL9H29N304 +

+ : 364 M5 found O(,el ec_tr_os#]ra’@: gl\/ﬁm + = %64_ 15
The ugd wag prepared in a similar mannér to Intermediate 1, using pyrazine-2-
carbaxXaldep BlelB, fiae-t -1 Bihingole-2-tarbBxaidgtyday - 4- t er t - but yl ben
H RMA Ieéc(apxrgaaal Q?d'ﬂ-l) B|6)1I0(Yr|i pAj, Is:tssn@s AHY; 408 36HOMYY, 1184 (m, 2H),
15?”1‘?“ 1'_[!;)21 4%r le_gt(y 6 0? ester O" Racenic;

N elatl Ve stere dher% ry’s 'vvn O N O 20 The

title conpound was prepared in a simlar manner to
IntdrntediatedDate 3, using Internediate 40 as starting

rel-(28,8% 5R)-2-186b - S-Qb rﬁim( ﬂﬂﬂmﬁkﬁzﬂ ditdrboxyhd Ad, 2-tert-
but ﬁy&g gﬁgﬁ@[_g&g 554 25 Internediate 42
5 Isoeutyl (3 neﬁ hoxy-4-tert-butyl ben

zoyl ) - 4- hydr ox hy 1\ ! Racemic; .

(pyr azi n- 2-yl )%l ne- 2- cAAHB R TOPEmIE¥ gen

2-tert- butyl 8t e &7‘ 004/ 037818 PCT/ EP2003/ 011813
"SCH N Race Nﬂ?el e stereochem stry showmn O N

O The The t|t| e corrpound was prepared in a simlar
0 t wRgeREREEED N Js§iAlpr manner to Intermediate 2, using
Intermediate 39 as starting material.

MS calcd for (C1gH2gN3O4 + H)* : 364
MS found (electrospray): (M+H)* = 364

Intermediate 41
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-5-(pyrazin-2-
yl)pyrrolidine-2,4-dicarboxylic acnd 2-tert-butyl ester, 4-methyl ester

\Q_3 N\ Racemic;

/ Relative stereochemistry shown

O

O

The title compound was prepared in a similar manner to Intermediate 3, using
Intermediate 40 as starting material.

MS calcd for (C31HaaNsOs + H)* : 554

MS found (electrospray): (M+H)* = 554

Intermediate 42

rel-(2S,4S,5R)-2-1sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-
(pyrazin-2-yl)-pyrrolidine-2-carboxylic acid, 2-tert-butyl ester
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Internediate 41 as starting material. MS calcd for
(C30H43N305 + H)+ : 526 5 MS found (el ectrospray):

WO Rok37818 526 | nternedi ate 43 Enanti omer A of PCT/EP2003/011813
rel-(2S,4S, 5R)-2-1sobutyl -1-(3-nethoxy-4-tert-butyl ben
zoyl) - 4-
hydr oxynet hyl - 5- (pyr 02 yl)-pyrrolidine-2-carboxyli

c acid, 2-tert-bogt W ®adehit;r al , Enantiomer A p N
Rel ative ster %%%m ryi; RelERFereeeTGAG| ut i on of
Internedi ate 42 (8637 my

stirred under nitrogen "

“ dry DMF (15 nL) was

ooled to a tenperature of
-15C. To this solution was B
di spersion in mineral o+‘-'?

dded sodi um hydride (60%
The Aell! bR ek T brefarkd a{. % S Shafferdio YRERREAIT S0, using
5

8 ng) and the resultant
IntermegiEfeh a%gtagtne g e hours a

for 2.5 hours at a tenperature
MShostogigen(CadthN®s-+10)C.: 5Bt hanol (10 nL) was added at
MSTdd @I&trbﬁﬁaq_;t MILHE 21626 al | oned to warmto room

t enperature he mxture was diluted with ethyl

acet ate and washed wi th aqueous ammoni um chl ori de
Intermediate 43 { ne or gani c phase was separated and dried
Endniiriod) A oSoei(@94S)410)-2-lsnbutyit1 {(Adnethexy-ddedthutylhenzoyl)-4-
hydtekymery1 8y p§idzic2-yg Pyredidave2 2aringlic acld,) Riteer-buitylester

et hyl acetate-cycl ohexane (1:4 v/v) 20 to give the

racemate of tRE titTé conpound. This was separ at ed

into enantjong usi ngi preparative chiral HPLC

(stationar pﬁms v CHi QI pak AlRpiranbitibnr phase:

hept ane- i sopropangl 5 v/ v) Reqiprsteepmisings Aipiund  was

obtained as the fir el uting enantionmer. M5 cal cd

for (C31 HA5N305 + <540 M5 found (el ectrospray):

(I\/H-|—|)+ = 540 25 In;er pdi ate 44

(2S, 4R 5R)-2-15s hs nmet hox)y -tert-butyl ben

Ase@ym o%lnt%vg»e@aterﬁz(?’fsz/mgﬁmrM Ny (18amb) wasstieadgde! piffogen and
cocdax th, a 2ntperaturbwf y15°€s tTax thisskoltibhwas esided sadiurd@®ydride (60%

8&96/1 W%ﬁibgal B ZeERg Phe thd teklitantGofution Ras fréd fdr ¥oMinates at a

ten]pﬁ{aelrlrﬁeo —? %8{]@%3%{88%9%3 t&%ﬁc%%n@ the e‘é‘c{.&%% stirred
for aédwf%lats%‘lemﬁeaﬁuféfbewﬁﬁd‘lﬂn% iRer M1 lethangs (19 mL pag added at
-109€ apd thehmixtues wias athdwesiotiowwarmi to wasn smperatlire VBrenmightre atas
dilkPRith ERYRRE R ARY wQﬁfe@rvﬂtrbeﬁjtﬁ6u§bﬁ1hﬂﬂ% EfoieystRiRN, the
org-arrrx]lc p'f'nase vq/gse separatgél era'ngi 'dﬁgd 5\ng°(5 gglvgﬁt was removed and the residue
was purified by silica gel chromatography, eluting with ethyl acetate-cyclohexane (1:4 v/v)
to give the racemate of the title compound. This was separated into enantiomers using
preparative chiral HPLC (stationary phase: chiralpak AD, mobile phase: heptane-
isopropanol 95:5 v/v). The title compound was obtained as the first eluting enantiomer.
MS calcd for (CaHasNsOs + H)* : 540

MS found (electrospray): (M+H)* = 540

Intermediate 44
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-5-(pyrazin-2-
yl)pyrrolidine-2,4-dicarboxylic acid, 2-tert-butyl ester, 4-methyl ester
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5 chromat ography eluting with ethyl

acet ate-cycl ohexane (1:1 v/v) to give the title
wa@oeoposTsds as a white solid. Ms cal cd for (C31PUBEBDG3/611813

H+ : 554 M found (electrospray): (MH)+ = 554 10

I nternedi ate 45

rel -(2S, 4R 5R) -

zoyl) - 4- hydro

(pyrazin- 2-
2-tert- butyws?@er

<l sgpuyyl - 1- (3-met hoxy-4-tert-butyl ben

B
N}e 2- Cagmemﬁieﬁe? Gy Shown

N. Racemc ative
stereochem stry ho N O The The title conpound
was prepared in a Si manner to Internedi ate 4,
using 15 Internedi atepd44'as starting material. M
cal cd for (C30H43N305 + H)+ : 526 M5 found
To g plgtien @fslpteawdla(eMnH)Swo gy fredry MaQh (Ebmb} wag gdgeyl a solution of

sodiuph medfoxit, (389 ul; 2&‘/0 )y Thelreb Bitame sdlation wad stirtedoavieridre at room

tgr Ipd¥bite Bed 8 drfrR¥E, a'ﬁ'\e residye was punfle by silica gel
chr@g?teﬁ %h‘/’eum e Loedb o @3@%&@@9@%

as aWbisolO.- N 0 1 ,0 The title conpound was prepared in a
Mss;iamdlf@f(omngresostm)mwsmnedi ate 16, using Internedi ate
Wale iakzs 25 M5 cal cd for (C31HA5N305 +
Msﬁﬁuﬁf BB 2 o Por ePo005) 011615 B
found (el ectrospray): (MrH)+ = 540 Internedi ate 47
Internjeidigte 48t hyl - 1, 3-t hi azol - 2- yl met hyl ene) ani no] - 4- met h
rel-Y1S)8R5R)2118 oBGtylH -(8-Sdthbxy-#tert-bueAbéizdyl)-4Hhydioxymethyl-5-
(plezin-2-y|)-pyrro|idine-2-carboxylic acid, 2-tert-butyl ester

N\ Racemic;
Relative stereochemistry shown

:,,,

_O

The title _compound was prepared in a similar manner to Intermediate 4, using
Intermediate 44 as starting material.

MS calcd for (CagH4sN3zOs + H)* : 526

MS found (electrospray): (M+H)* = 526

Intermediate 46
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-
(pyrazin-2-yl)-pyrrolidine-2-carboxylic acid, 2-tert-butyl ester

/
0
Xo;w Nj Racemic;

\ P Relative stereochemistry shown

The title _compound was prepared in a similar manner to Intermediate 16, using
Intermediate 45 as starting material.
MS calcd for (Cg1H45N305 + H)+ : 540
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The title conpound was prepared in a simlar manner to
Internmediate 1, using 5-nethyl-
wda 2@4brisaz ol e- 2- car boxal dehyde in pl ace of PCT/EP2003/011813
1, 3-t hi azol e- 2- car boxal dehyde. 1H NMR (CDCI 3): 8 8.33
l 4.0 (m 1 H), 2.49 (s, 3H),
MS{‘?%]‘FE)C"%‘*ZW% e O 1 H, 1.45 (s, 9H), 0.93
(d, 3H) and 0.88 (d, 3H) Internmedi ate 48
Intergiedifl€44 S, 5R) - 2- | sobut yl - 5- (5- et hyl - 1, 3-t hi azol - 2-yl

2-[NP5-MethyI Al Neridzol-2y 1At AENE) bfmin 6]4- ﬁ\etﬂylb&ﬁfanbiﬂ \dcid, tert-butyl
est&St er. 4-methyl ester O S Racemic; TO' N Relative

Stereochem stry shown (H N N 15 The title compound
was prepared in a sim|l manner to Internedi ate 2,
using Internediate 47 ing material. MS cal cd
for (CL9H30N204S + H)+ : 38 found (el ectrospray):
(MtH) + = 383 20 Internedi ate\49
rel -(2S,4S, 5R)-2-1sobutyl - t hoxy-4-tert-butyl ben
zoyl )-5-(5-nethyl -1, 3-thi azoh-2- yl)

The¥ld Hrhstiung @aép@bgéabﬁéyé.mn‘araﬁér%er&’o iR&imddibity 11, @§ihg5-methyl-

1 3@@@%%%%‘#@%0&@ discnpiocE oBToe et A ESiantSe

"H NMBI&DC:)T 58 §3§$ Mt af-SBéhiEh. 46! (it BDnddP4s.8M, ki 63 i(fngZH)
1.50 (hethpdidat(s, 9+, 6.93%d,a88H)iand OB (@r Bid).. MS cal cd for

(C31H44N206S + H)+ : 573 Ms found (el ectrospray):
Intirl\/ﬁgi _!8573 47 WD 2004/ 037818 PCT/ EP2003/ 011813
rel+{(25,49,58) Zssglpyty!zSﬂé-mswlrtaﬂ(-ezqié-waﬁagrmmlaw Andicgbgxplic
acid B tert-Butyy dstex,dvateliyl eSter5-

met hyl - 1, 3-t hi azol 2-y| )pyrrolidine-2-carboxylic acid,

2-tert-butyl ters 0O s Racemc; N (:)/ Relative

st ereocheni s sh vvns ONOI \ g cemic

>‘/ \n j/ Relative 'stereochemistry shown

The title _compound was prepared in a similar manner to Intermediate 2, using
Intermediate 47 as starting material.

MS calcd for (C1gH3oN204S + H)* : 383

MS found (electrospray): (M+H)* = 383

Intermediate 49
rel-(2S,4S,5R)-2-isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-5-(5-methyl-1,3-thiazol-2-
yl)pyrrolidine-2,4-dicarboxylic acid, 2-tert-butyl ester, 4-methyl ester

f@ "

S e
[o N "y, Racemic;
26

>r m‘ Relative stereochemistry shown

o)

O

The title _compound was prepared in a similar manner to Intermediate 3, using
Intermediate 48 as starting material.

MS calcd for (C31HasN206S + H)* : 573

MS found (electrospray): (M+H)* = 573
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/O 5 The title conmpound was prepared in a simlar
manner to Internediate 20, using Internediate 49 as
wataentosTsgs naterial. NS cal cd for (C30H44N205SPeT/HP2003/011813
545 M5 found (el ectrospray): (MrH)+ = 545 10
Intérﬂ gth)Sl I 3- net hox but
rel-gj. 55)%\?9' 'n%'t(i gg)(ysi-t rt-butylgen%yzs t{ ﬁyéroxyn%ethﬁ% -(5-
methaﬂl-mﬂ thlaZbl-QI‘Ml)@xmollQ"yel-a pgrhoxyliciacid, 2-ferdbutd\ester aci d,
2-tert-butyl er Qo Racemc; ~ N"J Relative
stereochem str ovvn TO The title conpound was
{

1 Tt or e ale B0

S
(Eg”ef to REfLES ggo@aeﬂ ﬁ,s%am usi ng
(C31H46N205S + off

rting material calcd for
(M+H) + = 559 Inte

9 MsS found (el ect rospray):
2-[N-(2-Chloro-1, 3-thi akdl - 5-yl net hyl ene) ani no] - 4- et h
yl pentanoic acid, tért-butyl ester cl~ /H 11 N The
Thd itiltlbecd‘rmmdndlas\laﬁrepaleﬁarre@ sitnilar Samierr tomdmtadtiediaie 20, using

2-chl or o-
'nté{ﬁ]\ &5 ? %; ‘g%gllgehyde in pI ace of
MSca dth ér ehyde. 25 'H NMR (CD3OD): 5
MSgoad (etectpspray)7(MH)F £ $45) , 3.96 (1 H,n), 1.75 (2H m,
1.55 (1 Hm, 1.46 (9H,s), 0.94 (3H,d) and 0.89
d‘igte g WO 2004/ 037818 PCT/ EP2003/ 011813

Inter
rel T 1 bupybpzoy - they ety 46
me;lw-ﬂ iothiagiohd-y) pyrrolidi satboxyligacid, 2-tert-butyl jegtey|

ester, 4-nethyt” esteohos ~O-,. , O Racemic; Ho

N Rel ative st he stry shown 5 The title conpound

was prepa ) I manner il RS 2,

using | n:%d idte g‘lﬂl/?i starti ﬁzgcﬁnrrat?%ﬁ gﬁt@ @R#C | cd

for (CL8H27CI N2 + : 403/ 405

_O

The title _compound was prepared in a similar manner to Intermediate 21, using
Intermediate 50 as starting material.

MS calcd for (CaiHasN20sS + H)* : 559

MS found (electrospray): (M+H)* = 559

Intermediate 52
2-[N-(2-Chloro-1,3-thiazol-5-ylmethylene)amino]-4-methylpentanoic acid, tert-butyi

ester
C\,
\
N

3

The title compound was prepared in a similar manner to Intermediate 1, using 2-chloro-
1,3-thiazole-5-carboxaldehyde in place of 1,3-thiazole-2-carboxaldehyde.

'"H NMR (CD5;0D):5 8.31 (1H,s), 7.61 (1H,s), 3.96 (1H,m), 1.75 (2H,m), 1.55 (1H,m), 1.46
(9H,s), 0.94 (3H,d) and 0.89 (3H,d)
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M5 found (el ectrospray): (MtH) + = 403/405 10
I nternedi ate 54

WO 2004(028181S, 5R) - 2- | sobut yl - 1- ( 3- net hoxy- 4-t er t POVER200®011813
zoyl)-5-(2-chloro-1, 3-thiazol -5- yl)

Intd e, Ildj|3ne 2, 4-di carboxyllc aC|d 2-tert-butyl ester
—%ester -01-- s X c% ~Cl Racenic;
rel{3%,48, 12d§Pb!étV§§'é?'§BL°ﬁ@Tﬁ %thl%@t?owpvrrfé ding-p4- d'cabeXV"c
acida2perttbdtylestep; L metieyd estera simlar manner to
Internediate 3, usingQ 15 Internediate 53 as starting
material. M5 cal ¢ for“\(cCéol—MlCl N2O6S+ H)+ : 593/ 595
M5 found (el ectgo = 593/ 595

s( MeH) +
| nt er nedi at e g‘ Racemic;
rel -(2S,4S, 5R)- so*buty N1- ( Belatestslamochemisiyiseome - but y| ben

Thezodfl'e) cAmBHWQOWb aTe%‘ (®-a similar manner to Intermediate 2, using

FB@ pyrrol i di ne-2-carboxylic acid,
'"teémfea\afe%% ?tag'é‘gé'?ate”%—l x| N Racenmic, O o
MSralcgh fPRAE 1 -ef Nef4Se i Bt r§'0§ﬁ%’i/m The title conpound was
MSFo@mBfetdtrospray)s (MH)ar= 48814@3 to | nternmedi ate 20, using
Intermedi ate 54 as starting nmaterial. 25 MS cal cd for
It C29H41CI N2O6S+ H)+ : 565/567 MS found
neer pray): (MrH) + = 565/567. Internmediate 56 49
,g@@m-@gegg@y aethopy-d1ard-pbutylbenzoyl)-5-(2-chloro-1,3-thiazol-5-
yI)p’ﬁﬂol(d?l&-%ﬁrcﬁB&rbaxyﬁobd:iﬂw-téﬁ-bﬁtymsl‘wx%mbthﬁre‘.stérut yl ben
zoyl ) - 4- met hoxynet hylg 5- ( 2-
chl oro-1, 3-thiaz -5-& 9pyrrolidine-2-carboxylic acid,
2-tert- butyl est Od\ Racem c; O Rel ative
st ereochem s e'7/t| t e corrpound was prepared
ina simlar er t oI er meRfiaak GerddBrembls kHagh 5
I nternmedi ate 55 a§st ng material. M calcd for
( C30H43Cl N205S+ H) + : ~“B7TIE
(el ectrospray): (MtH) +0= /581 Internediate 57 10
rel -(2S, 4S, 5R) - 2- | sobt yl - 1- (3-net hoxy-4-tert-butyl ben
Thqd;tp_)ﬂmm_r}ﬂ) rgnare;z(uz a similar manner to Intermediate 3, using
Intefmiebite/53asstaling atdterfaly | ) pyrrol i di ne- 2- car boxylic

Msa& & o, LCIRYDE+ 185 Ho3/505
MS found (electrospray): (M+H)+ = 593/595

Intermediate 55
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-(2-
chloro-1,3-thiazol-5-yl)pyrrolidine-2-carboxylic acid, 2-tert-butyl ester

\Ype
S
SR c
! N \ 7/
N
o
(6)

>y

Racemic;
Relative stereochemistry shown

0

The title _compound was prepared in a similar manner to Intermediate 20, using
Intermediate 54 as starting material.

MS calcd for (CyoH41CIN,OsS+ H)+ : 565/567

MS found (electrospray): (M+H)+ = 565/567.

Intermediate 56
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N Racemc; O O Relative stereochem stry shown To a

solution of Internediate 56 (70 ng) in nethanol (0.8
wonrgo4msrsisadded 1M sodi um  hydroxi de i n met hanoPCT/BPR0¥011813

m.). The mi xture was heated at 50C overni ght and then

rel- gis 4& R %fllsgék_n,{ygrl é§ t?net@f%{ mt%-,(}tlﬁr ?){JIE@I‘?Z tt-%?g%%etpyl 5-(2-
Ch'@!‘°a5’|3etﬁtazef -BiieNrrRfidineagarRaxwic agid: %\'i *T-RYt 8848 ¢ aci d
(0.19% and (B) et optbr’i | e-water (95:5 v/v)

containing form CId(Q.OIO/() as eluents to give the
title conpo m NCared)for (C31 HABN206S + H) + :

575 20 Ms foundo(ellec pce 5 "H NMR

(CDCI 3): S 7.13 (1 , 6. 91%*?‘”%%@%“'"‘” "(1 H, d),

6.43 (1 H, s), 5 04 (KR#A~, 3.99 (3H s), 3.65 (3H

s), 3.18 (1 H m 3.1343H 's), 2.94 (2H m, 2.26 (1

Hom, 217 (1 H m, 205 (2H m, 1.95 (1 H m,
Thel_m_e___gm_@)g vs@ssgrepgrfqd i) a singlar (panner) to ermediate 16, using
Interibaiatest ad Staffhg materlal

MS C%Iﬁr;}fgﬁ ﬁéﬁh& ?ér% (3 net hoxy- 4-tert - but yl ben

(f‘iu (ﬁ‘ﬁc %‘?rat e 2 carboxylic acid ,
tert-butyl ester 50 WO 2004/ 037818 PCT/ EP2003/ 011813
IntéinfedsatblsRacem c; N Rel ative stereochem stry showmn 0 A

rel- gélaﬂé '5%?‘ 3q§o gf% #gg?&ﬁ&ﬂﬁﬂ ?ﬁﬁ lbtgfib%:%z%nlx@yy%{e tﬂgls -(2-
meliet i itacoH AR 2Bt detch 2 a‘F@'abW'tﬁli&g
solution of |Intgrnmegrade 4 (100 ng) in
di chl or omret hane ) fsor a5 h. Water (3 nL) was
added, 5 the ggh I'gyer was_col | ected and dried by
passage t hrough dr qpthfobi c geratlster%lewamshowwas
renoved and the résid

Se

was treated, under nitrogen,
with a solution of sodiAim<met hanet hi ol at e (60mg) in
di met hyl formam de (1 5 mL) at roomtenperature for
3days. Sol vent was rémoved i n vacuum and the residue
To aesplydiont dftIntermediptet #6490 M) i msthamet ((hd enlarwashadded. 1M sodium

hydFfdiededinGhéthamaTed. e mLF OThe inbdura@es Heatdedt 30r @ phetiganand then at
reflt?)l lfdr 1Phégfﬂlxtb’r%' \D% Q{I‘Ff, gl'b?ﬁgearghw E eérﬁ%%m column using a

worivent ;GrRdioRlo RO HTMEAL S COFeEsD forie sy (L 1Hy) sand (®)
acetoriigie-warsr (Huh d/y) edoptaining farayg acid MRIdp%)-asbeluentso give the fitle

contha_msdl ate 59

MSIc@ f&S(ogm@RbGQA gphw7gl - 1- (3- net hoxy-4-tert-butyl ben
MsF8UHd [Sé %B‘féga +f4|’5‘¢?

' MRACDGIIR LA (. apht (. ) 088 Ok, D Ead R SH 34 (fr, o, 3.00

(3H, s), 3.65 (3H, s), 3.18 (1H m) 3.13 (3H, s), 2.94 (2H m), 2.26 (1H, m), 2.17 (1H, m),
2.05 (2H, m), 1.95 (1H, m), 1.59 (9H, s), 1.32 (9H, s), 1.06 (6H, d).

Intermediate 58
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-((methylthio)methyl)-5-
(1,3-thiazol-2-yl)pyrrolidine-2-carboxylic acid , tert-butyl ester
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0= Os Racemc; N Relative stereochem stry showmm 0 O

To a solution of Internediate 58 (28.8 ng) in
wazanrlossesret hane (1 m-) at 0C was added a 20PSDER2008011813

of 3-chl oroperbenzoic acid (21 ng) in dichl oronethane

(1 m). The m xt was _stirred at OC under nitrogen

for 2.75 h and {ﬁéﬁjggSﬁed successively with sodi um

sul fide sol utienXsoxdi, bi car bonat e sol uti on and

wat er, and tgﬁﬁ Iri 4u bi; as s 3BT SUaR Bshown

hydr ophobic frit.” Jfierasul ting sol ution was

chr omat ogr aphed on sil a_gel using cycl ohexane-ethyl

acetate (gradient elutilon ixom2:1 v/v to 1:1 v/v) to
give the title 25 comfbund. Ms calcd for
: A ( 0 q : .

A {ﬁ Iﬁ'i%ﬁ'%glggﬁo et{ﬁéﬁ%g?t%?ear%%dgﬁgéqu? R f Snld ipﬁcﬁﬂé'(ﬁ mlg)' in
dichigreriesheneriOidral bwps SHTRC# 10( URESTHYSASA- 16 reater it @yolution
of lateyrhadidte(41(100 and)lin dicbletamsthare-(15mb)Vigy D60y M3tesdBmL) was added,
the i R0E3W 5L d8ikdted and dried by passage through a hydrophobic frit. Solvent
wa{ }erﬁéi)&i' PR rddidl Y v Qltnleg{e'a,e'u%?%aﬁi%égr#,'\ﬁ't &l Diution of sodium

ent-putyl _ester F F em C, f ~ \\I\'I el ative
melRBe IR (BTSRRI ErmarBide (1@ B LehiRoah R el for 3days.
Solyeritf lwesr i rémoydé0 iniLyaanas aahdedthar apsidee wes a pettitippedi between
dic&lorietiiheQind Britiee MAE dichioPorddthaBgoldtiofwad ¢hromatographed on silica
gelq:'sﬁ;m 'c%?@éﬂ@!b%ﬁ %céa%“@ra@‘en@guHMEBm g { 9/9%832;?\9\,) 8 give the
tenperature was ralsed to roomtenperature an
tit - was continued overnight. After being cool ed
MStaalo@@ort (GaoHuiMiQuSe+WhE : pélred i nto ice-col d saturat ed
MSToGHd@ dayres A(Mearthopet e solution (12 ). The

m xtdljorae vvas&gg)tnﬁact):govmth di chl or onet hane (40 nlL) and

the extracts dried (MgSOX). The sol vent was renoved to
Inteymediate S3si que whi ch was purified by chronatography
rel{28,4R)5R)2-lgobyutyd +(8imethoky-A-tert-dlutylbenzoad)ed-Himetbarssaifonyl)-

1)15-¥1, 3 thiazd 02y Rp grr difdih612-dar b8/ lie UERP Urpt-b bl éstbe d
mef'g’?)l?&omzmmgg%? 9+ : 565 e e bl

(el ectrospray): (MtEfs = 565 Internediate 61 15

rel-(2S, 4R, 5R) - sobut yl - 1- ( 3- met hoxy-4-tert-butyl ben

zoyl )-4-(1-hydro s _ o

met hyl et hyl )ﬁ"?iﬁ‘f Tl\égl - Z'QW@JeEQLﬁQ& shown

ne- 2- car boxylilc @ci veft-butyl ester OH
0

O

To a solution of Intermediate 58 (28.8 mg) in dichloromethane (1 mL) at 0°C was added a
solution of 3-chloroperbenzoic acid (21 mg) in dichloromethane (1 mL). The mixture was
stirred at 0°C under nitrogen for 2.75 h and then washed successively with sodium sulfide
solution, sodium bicarbonate solution and water, and then dried by passage through a
hydrophobic frit. The resulting solution was chromatographed on silica gel using
cyclohexane-ethyl acetate (gradient elution from 2:1 v/v to 1:1 v/v) to give the title
compound.

MS calcd for (CaoHa4N206S; + H) 1 593

MS found (electrospray): (M+H)* = 593

Intermediate 60
rel-(2S,4R,5R)-2-1sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-(1,1-difluoroethyl)-5-
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0 S e Racemic; N\ )/ Relative stereochem stry shown

O Method A To a solution of Internediate 11 (46 ng)
wo pooesisehydr of uran (1 nl) was added 1.4M PCT/EP2003/011813

nmet hyl magnesi um brom de solution in toluene/ THF (0.1

. e QB t der nitrogen

. Fifazal 2B ?}dﬁh”“f‘ aw@e@* i feuby et

t enper at ur e. Sat mmnl um chl ori de solution (2

nm.) was added and t m xture was extracted wth

di chl oronet h 0 Jaek I eacehfid: ed (MgSO4) and

sol vent renoved t | ve Bl ECPSHTY i ch was

purified by preparati PLC on a C18 colum using a

two- sol vent gradient nwth (A water

containing formc acid (O. and (B) acetonitrile 25

water (95:5 v/v) contarning formc acid (0.05% as

té@mﬁcs suuratirpsdd asd iul) Qva@,ogmndropmecai adsfirdd solution of

6 d t r
AR 057 o DR T A5 Bl ysen e
tempsratgre was fajged iy rep ,t%mw%qu P%‘ﬁ sfiriingvpas \geatinugg overnight. After
beusg icooled tat0°CTBE mixtlee wiist paged.intd .i¢evtole tsaturated t doidium dydrogen

msnt(hz ih?glgh THEYRKORS Wi éxtracRd WifR BEHISHoRRTHERS (40 mL) and

S B 4 i G el wrien was
purfed by|eBromaiagTaBkon SHica BekiEILIRG Wit oy B REBR SEUHASRIRE; BT ),

to ghtehthe tif S2orapgundas added and stirring was continued
Msf&rcdéforf(@,fsg-ﬂ )E{A@gnm+ Sasur at ed amoni um chl ori de

MS 9& ota%i)e&H o é\flc ed and the mixture was

i or orret hane. The extracts were
dried 5 (MyS04). Solvent was renoved to give a residue
Intevimechiatedd purified by silica gel chromatography,

re:-?islhkrs&)mkbbwph qﬁmns)zﬁmah b@@ﬁb@ﬁz%y()%g -NydbxyA-
meylne 5 et PP’B’P"PH‘%%F%’@’ iR ar: loyp ester

Met hod A 10 | medi8f e 62 Enantiomer A of

rel -(2S, 4R, 5R) - 2- tyI 1- (3-nmet hoxy-4-tert-butyl ben
zoyl) - 4- o
met hoxynet hyk-

Racemic;
\gl 3t h;,(a.?ol Ee'iwe)s‘ﬁ%c'le@'lstiyd’lme 2- car box
ylic acid, tert bub er 0 " " Chiral Enantioner
A, OO Relative stere try shovvn O lInternediate
6 was resolved on a Chiral pak AD preparative chiral
hpl ¢ colum using 15 h%pt ane-i sopropanol (98:2 v/v)

MeffodCAL§Ba stdﬂ.:ti‘&h‘b?lr‘ét&ﬁwefdiété " mgvmdetrg ercﬁ@rgﬁw mL) was added
1 4§|I4g1e fwgn?%'ﬁﬁlan‘t g[o&l?? ggbff gg\/)m t?lwﬁfﬁ?{ﬁp % 5 Th mixture was
stirred at 0° C under nitrogen for 70 min and then allowed to warm to room temperature.
Saturated ammonium chloride solution (2 mL) was added and the mixture was extracted
with dichloromethane. Extracts were dried (MgSO,) and solvent removed to give the
crude product which was purified by preparative HPLC on a C18 column using a two-
solvent gradient elution with (A) water containing formic acid (0.1%) and (B) acetonitrile-
water (95:5 v/v) containing formic acid (0.05%) as eluents to afford the title compound

MS calcd for (CsiHaeN205S+ H)t : 559

MS found (electrospray): (M+H)* =559

Method B: A solution of Intermediate 11 (51.7 mg) in dry tetrahydrofuran (1 mL) was
stirred at =78°C under nitrogen. 1.5M methy!l lithium as complex with lithium bromide in

92



10

15

20

25

30

20 Internediate 63 rel-(2

R, 4S, 5R) - 2- Benzyl - 1- ( 3- met hoxy-4-tert-butyl benzoyl) - 4-
woredohoxignet hyl - 5- (1, 3- thiazol-2-yl)-pyrrol PCT/EP2003/011813

i di ne-2-carboxylic acid, 2-tert-butyl ester Os

eth?r {7? éJngl Sﬂﬂ%fﬁ %oat‘ﬁ \ﬁ%xtﬂee S? %tlr?era ?Cit ? S Fb?% AOFU{'tRerTafantity of

rep are manner

the |18 meéaylamurm@thuug |bﬁ§“'d§53°mﬁ’!%r‘ﬁﬁ¥‘eét(%2 k) was apdeq pRg) stiring
wasradretinuad forMSfuctherc40 frim.  CEREH4A R DEB Urki)chtoriBd SoluN@h (10 mL) was

adcfe‘aumz(rfae'4§ﬁ5%ﬁr@%sgé%]t£acﬁé\d* W)tg ?T%rtﬁgrg)r?;lﬂfhér p‘tﬁ% ék@?@sél r\]/‘%@e dried

%%4)4 g?'ﬁ%’?? Wé?ﬁ g dyi°§ o3 e IB ek S Pl 6y Sfca gel
chrqn@zp’yogm:@gg/ed}gmglglth cyclohexane -ethyl acetate (4:1 v/v) to give the title
comigoudgdol - 2-yl ) - pyrrol i di ne-2-carboxylic acid,

Spgchrog&g) f&%té( 'coﬁs‘iét@ﬁt v@th&hﬁ%me d?bd%%l abthiki€d by Method A.

stereochem stry shown p The title conpound™was

prepared in a simlar manner to Internediate 17, using
Intermediate #2at e 34 as starting material. 5 M5 calcd for
Endiitchérd NACE Sf  hip (2 SHR3 5RIVE-1 abutyl-1-(3-methaxypt-teri-butylbenzoyl)-4-

=

A e B e S

acid, tert-but O OH NN 10 The title conpound

was prepared |n m |l ar manner to Internediate 1,

usi ng pyridi Uﬁ)é?l dehy e of
1, 3-t hi azo|>f§ ﬁarx ehyde. :;?Lihx‘»’z&%my;s 8. 66
(1 H d), 837 (1°H 8.12 (1 H d), 7.75 (1 H, t),
7.34 (1 H t), 4.05 ¥ m, 1.83 (2H, m, 1.55 (1
H m 1.48 (9H s), 006 (3H d), 0.91 (3H d). 15
Internedi ate 66 _ _ _ _
Interaedigtest 48a% Fysoivef sasb at Ghiralpakphbi prieparative cpijalrale gplyen using
heptarfe-dbsraphol (98:2 vAgias, elderitetd tgivebiieytitieasinground;- tretdeebnd eluting
endntibfkr.
MS calcd for (C30H44N205S+ H)+ 1545
MS found (electrospray): (M+H)* = 545

Intermediate 63
rel-(2R,4S,5R)-2-Benzyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-(1,3-
thiazol-2-yl)-pyrrolidine-2-carboxylic acid, 2-tert-butyl ester

""’« J Racemic;
N Relative stereochemistry shown

The title _compound was prepared in a similar manner to Intermediate 16, using
Intermediate 34 as starting material.

MS calcd for (CasHa2N:0sS+ H)t : 579

MS found (electrospray): (M+H)* = 579

intermediate 64
rel-(2R,4S,5R)-2-Benzyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-
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Racemc; o " Relative stereochem stry shown 'I " H

O\/ 20 The title conpound was prepared in a simlar
worznes7st® | nternediate 2, using | nternedi at ePEHERPX03/011813

starting material. 1H NVR (CD3OD): 6852(1 H, d),

2 1.H_d 4.60 (1

thlﬁ_zlo?gjyg) %yrgqhal?elz rleéxyllg afé‘] (Zgﬁglnllgljtgtizleséﬁr ( 1 H, dd),

2.01 (1 H, dd), 0 (2H, m, 1.54 (1 H m, 1.51 (9H,

s), 0.97 (3H, 0.9Q0 ¢34, d). 25 Internediate 67

rel-(2S,4S, 5R) -2-s

ut)?I 1- (3-net hoxy-4-tert-butyl ben
zoyl ) -5-(pyri~diB< & { rrolecguw 1e- 2, 4-di car boxylic
aci d, 2-tert;%tt%:7 e"%te j

2004/ 037818 PCT/ EP2

MeéIdnye sten@&ﬁe&lrstrySwam
1813 N Racemic; p Ol
Rel ati ve stereochem s hown The title conpound was
prepared in a simlar nn to Internediate 3, using
Internmediate 66 as star{i ng material. 'H NVR (CD3OD):
The8 tifle Z&nﬁédﬂd ths pre gregllggta dinilar - mdndet 9 Itermedidld Sgﬁ using

. (1 H d, 6.26 (1 H,
intefing B4 d %’Jf B H M, 3 49 (3)H s), 3.(33 (3H,
MS gglcdSordGaqtusN40s8% H)* 598 (2H ), 2.14 (1 H n), 1.95
MS (durie, (elektrodprd: (HH)*S)5931. 25 (9H, s), 1.10 (6H, d).

I nternedi ate 68

|ntereI %S S 5R) 2- Isobutyl 1 (3-net hoxy-4-tert-butyl ben
dr oxymet h

2-[N- pcunﬁtsﬁn;ﬁtl)sﬂwq)em"mlﬁemztwwww@cab itert-butyl ester
2-tert-butyl ester N1 / Racemc; Relative
stereochem stry shown O The ti tI e conpound
was prepared in a simlar o Internedi ate 20,
using Intermediate 67 as stakti material. M calcd
for (C31H44N205+ H)+ : 525 5 f ound
(el ectrospray): (MrH) + = 525\ Internedi ate 69

The' ik ﬁ%oﬁﬁd 35 p?eﬂa‘i@@wé’ Simiak FraRBéedternddibtt 1DUSMG pyridine-2-

el

car &%Eﬂ%ﬁ ce ?)ﬁy a%le ZscarF)cQ)}’arlde ‘yge
E?B%@BSG@@Hi ),q37 (1H, g) 8.12 (1H, d), 775 (1H t) 7.y34 (1H, t), 4.05
(1H m) 1.83 (2H, m), 1.55 (1H, m) 1.48 (9H, s), 0.96 (3H, d), 0.91 (3H, d).

l

Intermediate 66
rel-(2S,4S,5R)-2-1sobutyl-5-(pyridin-2-yl)pyrrolidine-2,4-dicarboxylic acid, 2-tert-
butyl ester, 4-methyl ester

&\o/

\ Racemic;

O g N Relative stereochemistry shown
>r TN L
0

The title compound was prepared in a similar manner to Intermediate 2, using
Intermediate 65 as starting material.

'H NMR (CD3;0D):8 8.52 (1H, d), 7.62 (1H, t), 7.29 (1H, d), 7.13 (1H, t), 4.60 (1H, d), 3.37
(1H, q), 3.26 (3H, s) 2.60 (1H, dd), 2.01 (1H, dd), 1.80 (2H, m), 1.54 (1H, m), 1.51 (9H, s),
0.97 (3H, d), 0.90 (3H, d).

Intermediate 67

rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-5-(pyridin-2-yl)-
pyrrolidine-2,4-dicarboxylic acid, 2-tert-butyl ester, 4-methyl ester
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/ Racemic; 0 O Relative stereochem stry showmn 20 ~0

The title conpound was prepared in a simlar manner to
WO naogamas at e 16, using Internediate 68 as stBRCT/EPZP03/011813

material. M calcd for (C32HA6N205+ H)+ : 539 M5

found (electrospray): MH + = 539 25 Internedi ate 70

55 WD 2004/ 03781 CT/ 03/ 011813
(2S, 4R, 5R) 2 Isob aaet -5-(1, 3-thiazol -2-yl) pyr
al

rolidine-2 tert- butyl ester,
(R-(-)- 1| -b n ht | ‘ﬁﬁﬁ%ﬂ)@?&?ﬂ% hdohosphate

salt o/ | ~0OChi

stereochen1stry shown fo a sol ution of
Internmediate 10 (6.51 gy i sopropyl al cohol (30 ni)
was added a hot 5 (90 sol ution of

The Ritle( cdmpoudnd bvasapredayed 2n 2a - siinjlar pahmegeto  phespddiete 3, using
Intdreddted6 aﬂsﬂa&m@rrﬁéwhal al coholt (337 {rL) The mixture
1 n I-
H{(}'ﬁﬁi d@) fs 5203} ﬁb@ oo A PEPRIAL FoMEE Hg%s ardy), 6.63
(1%80\/?@%@ (“Af%)e? 4gdiHg d)al3} dvidl: 3. 348daHa®). 3BoidH. ). 2.90 (1H, 1),
2.31 €2hhanpulide 16y By Ai. @fhtﬂ-t g, 1.48 (8H cHNPBoRH, was!. th(dHed).ed
by filtration. The absolute stereochem stry was
Inté:rﬂ{gdlt by X—ray cryst aI I ogr aphy and showed the
2S, 4R 5R) chirality
rel §,@B:),@)sogutgl @é3wthg)g)-4 -Mtg(laenza;ﬂ)A hy@@xymethyl-S-
(pyllH)n-Z-?/l)igrrpljdlnkl-ig-carboﬁwlc(at;ld,22-|)‘ert-bﬂty4és(er 2H), 7.26
(m 4H), 5.37(, ,\0’579(m 1 H, 3.10 (s, 3H),
2.25 (dd, 1I—|) 3H), 1.96 (m 2H) 1.74 (m
1 H, 1.53 ¢ kR .'9 , 3H), 0.95 (d, 3H). 15
I nternedi ate Y Racemic; _
(2S, 4R, 5R) - 2- Isobub P15 3- me AR LRREYISHYE y| benzoyl
)-4-acetyl-5-(1, 3-thi
yl)pyrroli di ne- 2- carboxyli¢c>acid, tert-butyl ester Os
Chiral; N "< Absolute Stereochem stry shown Il O :
The @ﬂbnécﬁﬁmﬂwams?@rebéfeagh wasinakae eflaitier atos Mitdinadiat®f 20, using

Intém%% %ﬁfnb r)/Albenzoyl chloride 20 (1.494g) in
%rn(&é

) and stirred until
MSig ﬁyﬁgé% (2.087 ml) was added and
MStfbﬁmmﬁeiaCUo@raa)S(MtHﬁr%Wﬁmder nitrogen at room
tenperature overnight. A further portion of

n{H?:ﬁ -4-tert-butyl benzoyl chloride (272 ng) in
Inté} A28 et hane added and stirrin

RN DL I G
(pybdire2-yt) pptrelidinletR-¢arboxylkOacid,)2- tearbutytiesteand t he
organi c |ayer wa 5 QQ.I lected and dried (MySO4).

n

Sol vent was renov d ll\he resi due was purified by
silica Xo\n\w N \
) Vi Racemic;
o Relative stereochemistry shown
_0

The title compound was prepared in a similar manner to Intermediate 16, using
Intermediate 68 as starting material.

MS calcd for (Ca,H4eN2Os+ H)+ : 539

MS found (electrospray): (M+H)+ = 539

Intermediate 70
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gel chromatography, eluting with cycl ohexane- et hyl

acetate (3:1 v/v) to give the title conpound as a
waelom37shS cal cd for (C30HA2N205S+ H) + : 543 RMEI/EP2n0sio11813

(el ectrospray): (MtH)+ =543 30 Internediate 72

iyé 5 Tﬁ& lﬁ -3 %Q&Iy}’k 43RiTBI- D BytoliGihb-RerhbRANZ LY, tert-
Fﬁﬁ?lré 'W‘)1 'b inaphthy|:2,2 gliybhydrogen papsritate saltc ¢ hoxy

lic aci ert butyl es 567 WD 2004/ 037818
PCT/EPZOO/ 813 Q‘|N > / NChI§ SDY 00
Absol er o i stry shdwn OP’F he usideete@&ﬁe@@m@wn

was pgﬂedN m | B awer Lo that described in
| nt er medi @t e 61 (I\/let hok epl acing Internediate 11

To %@Iutgﬂf\%rl%%é}é :(ng q“%géf'gﬁgoér‘@m&ﬁpﬁﬁ%a r%ls_igwas added a hot
(90 @G} slutiogich (R)-(731,1’-binaphthyl-2,2'-diyl-hydrogen phosphate (6.30 g) in isopropy!
alcORGP, (éﬁ #R).- Zhé aphuieyvasl allovaiietb Ntand 4t-rosimt teRipbidtire R BMight and

the)\ ddbri/ évligg’raﬁ Br’w %F@% 8% mL of solveelt1 Aftvlar be_mllowed to stand at

oo, nﬂaéur@t egidndhe &L?-%H%SM was gollgelegcpyrfiizaiiqn | The absolute
stecsoopernistly was confgpeddy X-avacrystaidgaaphysemdeshowed Exeapyptadidine base
to h‘lavqusagd tcﬂrrgfwii ate 71 as the starting material. 1H

1H Wﬁ g% %38«1 %%%( 2H) 7 (Qdﬂa)} 7H}2 (d7 £84 (4, 2H),

7.43 thH ,ﬁas 4@ 5. (@S1H)3§|) 9(316 (%o (sispé 2@5 ,’(1{-|), 2.22 (s,
3HL 1196, ( rTTZZFKB ¢ m11I—H|)1 52 (82H) Q.98 3H), 1B9R(d18Hj.dd, 1
H, 1.86 (m 1 H, 1.35 (s, 9H), 1.16 (d, 3H), 1.04
Int I nt er rredi ate 74

- 4-yl nmet hyl ene) am no] - 4- met hyl pent ang
(254R.5R a-'sqté’rtv' b(ﬁ-me"&’iye‘}-t%hbw engo éaqqﬂv'g -Clotrivaral-2-
yl)paeoljslimgparcatboxylia asidyitérdbutyestar to | nternedi ate 1,

using 1, 3-

S

oL oy Chiral;
X \n“ N '«J Absolute stereochemistry shown
O

N

O

Intermediate 70 (4.2g) was added to a solution of 3-methoxy-4-tert-butylbenzoyl chloride
(1.494g) in dichloromethane (150 mL) and stirred until homogeneous. Triethylamine
(2.087 mL) was added and the mixture was stirred under nitrogen at room temperature
overnight. A further portion of 3-methoxy-4-tert-butylbenzoyl chloride (272 mg) in
dichloromethane (1 mL) was added and stirring was continued for a further 24h.
Saturated sodium bicarbonate solution (150 mL) was added and the organic layer was
collected and dried (MgSO,). Solvent was removed and the residue was purified by silica
gel chromatography, eluting with cyclohexane-ethyl acetate (3:1 v/v) to give the title
compound as a solid.

MS calcd for (CaoHaoN:0sS+ H)F : 543

MS found (electrospray): (M+H)* =543

Intermediate 72
(2S,4R,5R)-2-1sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-(1-hydroxy-1-
methylethyl)-5-(1,3-thiazol-2-yl)pyrrolidine-2-carboxylic acid, tert-butyl ester
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t hi azol e- 4- car boxal dehyde in pl ace of

1, 3-t hi azol e- 2- car boxal dehyde. 1H NMR (CDCI 3): 6 8.85
W@ 040318)s 8.49 (1 H, s), 8.01 (1 H, d), 4.03-BCPBPL3/011813

H n, 3.11 (2H, dd), 1.64-1.52(1 H, n), 1.48 (9H,

s), 0.96 (3H, d) an 0H91 (3H, d). 25 Internediate 75

rel/-(2S, 4S, 5R)= 5-(1, 3-thiazol -4-yl)pyrrolid

i ne-2, 4-di carbo acmd 2-tert- butyl ester,

4-net hyl es g7 2@9}/ 037818 PCT/ EP2003/ 011813 0

O- Racemic;” IN, oRgllatiJ® st er ecedemisdeymahomm O 0 H

~s The title comﬂ)un S prepared in a simlar manner

to Internediate 2, u nternmedi ate 74 as starting

material. M cal cd fgro( 1 H28N204S + H+ 369 5 M5

found (el ectrospray): (MtH) + 369 Internediate 76
Thetifle ¢oppotRd BRY pzenaseﬂolutqmmar(rsam totogt desceped i pigrpediate 61
(Metieod BY, e Ilic:ﬁg'lrhemisdéatéﬂ gwth I?termedlatg 712 Ut

\V [ oxyl 1 c acl tert-buty
ScJa%c%%rr 5§+ %é )-0 N~ O N Racenic; Relative
SJ?%’?de@@?gﬁ?%rﬂ)y('@ = R 00 O 10 The title corrpound

was prepared in a simlar manner to Internedi ate 3,
Intéthidtate I3t er nedi ate 75 as starting material. Ms cal cd

(25'%%@@ Qﬁg-rﬁetﬁo&%; ?e??bu@é&%{)%ﬁé‘ée?ﬁtd -PSRERY201-2-

(
yhrysroliding-2saghgxyic pc
zoyl ) - 4- hydr ox
t hi azol - 4-yl ) pyr(r
2-tert-butyl S?t

utyl - 1-(3-met hoxy-4-tert-butyl ben

idi ne- 2- carboxylic aci d,

\ ; Absolute stereochemistry shown

The title compound was prepared in a similar manner to Example 1, using Intermediate 71
as the starting material.

"H NMR (CDCl5): & 8.10 (d, 1H), 7.68 (d, 1H), 7.39 (d, 1H), 7.05 (d, 1H), 6.60 (s, 1H), 6.27
(d, 1H), 3.88 (m 1H), 3.72, (s, 3H), 3.03 (dd, 1H), 2.79 (t, 1H), 2.73 (dd, 1H), 2.32 (s, 3H),
2.18 (dd, 1H), 1.86 (m, 1H), 1.35 (s, 9H), 1.16 (d, 3H), 1.04 (d, 3H).

Intermediate 74

2-[N-(1,3-thiazol-4-ylmethylene)amino]-4-methylpentanoic acid, tert-butyl ester

The title compound was prepared in a similar manner to Intermediate 1, using 1,3-
thiazole-4-carboxaldehyde in place of 1,3-thiazole-2-carboxaldehyde.

'H NMR (CDCl): & 8.85 (1H, d), 8.49 (1H, s), 8.01 (1H, d), 4.03-3.98 (1H, m), 3.11 (2H,
dd), 1.64-1.52(1H, m), 1.48 (9H, s), 0.96 (3H, d) and 0.91 (3H, d).

Intermediate 75
rel-(2S,4S,5R)-2-Isobutyl-5-(1,3-thiazol-4-yl)pyrrolidine-2,4-dicarboxylic acid, 2-tert-
butyl ester, 4-methyl ester
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~O N CS Rel ative stereochem stry shown 0 O 20 The
title conpound was prepared in a simlar nmanner to

WO naogamas at e 20, using nternediate 76 as st apCi/BB2003/011813
material. MS calcd for (C29H42N205S + H)+ : 531 M5
found (electrospray)e (MrH+ = 531 25 Internedi ate 78
rel -(2S,4S, 5R) - sopupyl - 1-(3-Rr;§e$mr(];oxy-4-tert - but yl ben

20y| ) -4-et hoxy y - _5' 1, 3- Relative stereochemistry shown
t hi azol - 4-yl “Ooht at 2-carboxylic acid,
2-tert-buty™estler H58 2004/ 037818 PCT/ EP2003/011813

N cf Racemic;' 01\ N cS Relative stereochem stry shown
The0(itl®)_Torapoirtd evasoppeparadl Wwasa psiwfian exhriner aos imérmediate 2, using
Intéﬂiﬂ@&i?_fe 14ad flbﬂihg}hﬁidtéﬁaﬁ 2i2, du?l ng(é?}_&gggg? € I7—|)7 as

sLar : c or + +
MS%&d fép(%@r%ﬁlfﬁwﬁdg +e'T”I_&ef§t3srT6gspr ay): (MrH)+ = 559
MS faingt (elegtrasrsayio £ ¥er A of

rel-(2S,4S, 5R)-2-1sobutyl -1-(3-nethoxy-4-tert-butyl ben
IntekMediaté 76 _ v i

NY LBt 3r Xy
re IR NREbO 8y (i 480 e AR AN TEs fiddgii Y
yhrxsrolidings2 drdicarbeKwin g‘i'i’yz'ﬁfb‘hﬂty' gsteny 4-methyjester

enantioners of \nteryediate 78 were separated by

preparative hpl\ﬁn}*‘a ®hel k-01 colum, eluting with
I

wi th hept ane- et hagol..(9§; 5 v/v) ta give the title
compound as i Nst \\ el uti ngRrbIGiQ ERFeochdBInCsBdwed f or (
C31H46N205S A H)@y~~55Q 15 M5 found (el ectrospray):
(MtH) + = 559 Inter te 80

rel -(2S,4S, 5R)-2-1sobity - (3-met hoxy-4-tert-butyl ben
zoyl )-4-al |yl oxymetph$l-5-(1, 3-

Theteqitlgz%rhéé&/nld) ST Bl'épg}e%e'ir? g agngf%'y hdhndc g In‘ieeanteal%Vet yé, using
Intermediate 75 as starting material.

MS calcd for (CaoH42N2Q6S + H)* 1 559

MS found (electrospray): (M+H)* = 559

Intermediate 77
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-(1,3-
thiazol-4-yl)pyrrolidine-2-carboxylic acid, 2-tert-butyl ester

m\\\OH
N
""'&\7 Racemic;
S

O \‘s
\ N Relative stereochemistry shown
OO

e

0]

The title compound was prepared in a similar manner to Intermediate 20, using
ntermediate 76 as starting material.

MS calcd for (CaoHa2N,05S + H)* : 531

MS found (electrospray): (M+H)* = 531

Intermediate 78
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-
thiazol-4-yl)pyrrolidine-2-carboxylic acid, 2-tert-butyl ester
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'-0 ~0 N S Racenmic; Relative stereochem stry shown O
Nol 20 1.10 The title conpound was prepared in a

wa@ 2onloarsisranner to I nternediate 14 repl aci ng PCT/EP2003/011813
Internediate 4 with Internediate 4a. M cal cd for
(C32H46N2058 + H+ : 57+ M found (el ectrospray):
(MtH) + = 571 59 P 2004/ 037818 PCT/ EP2003/ 011813
I nternedi ate 81

rel-(2S, 4S,5R)- & ob \} 1- ( 3- metehioxy- 4-t ert - but yl ben
zoyl) 4- cy‘a¥§)rre h | Relative stereochemlstryshown

t hi azol - 2-yl) py <Do|' e 2 carboxylic acid ,

tert-butyl ester CNLO/S_~ ... .. Racemic; /IT Y N\

Rel ati ve stereochem siry on ON ol ,05 To a
sol ution of trifluoreftet hanesul fonic anhydr| de (51 ulL)

Theltﬂledd’ uﬁa al?@d‘ﬁl 4 SmiThr thanrir d nehmigades 29idsin@gen
qrq ution of internediate 4 (15
Fd'é ? 'i”ﬂén 2%'ul) in dichloronethane (2 ni).

MS‘DIaE:drfDIX(IQa NSty r:eé@f9%t 0C for 1.5h. Water (5 mi-)
MSVieshcR@ietospray): Wedytotssstirring and the ni xture was
t hen passed through a hydrophobic frit. The
di ch), or t hane sol ution so obtained was added to a
Int of 10 tetrabutyl amoni um cyani de (80 ny)
Enayitigthern A ok rél«28.485Rt2-lsohutyld t(ﬁﬁn@boaﬂrfsdrhutylbenzoyl)-4-
ethbRyiRetii-5:(¢,Ehiazdh4-ylipgrrotidinerBeaboxplic aéidep-téry-butyl ester
chr omat ogr aphy on si I/rca gel with cycl ohexane-ethyl
acetate (gradient ~BTtion from4:1 Y/V to 3:1 v/v) as
el uent to give & N tI e conpoungre
(C30HAINGOGS~4 " \ W0 15 NS f r%ﬁ‘ﬁa ‘?rwq”e’"’g? %"s“b"r ay) :
(MtH) + = 540 perREd ate 82
(2S, 48, 5R) - 2- 1 $ob 1- ( 3- met hoxy- 4-tert - but yl benzoyl
)-4-(1-hydroxy-1-
met hyl et hyl ) - 5- (1, 3ot hi'azol - 2-yl ) pyrrol i di ne- 2- car boxy
lic acid, tert- butyl ester OHO S
The enantiomers of Intermediate 78 were separated by preparative hplc on a Whelk-01
column, eluting with with heptane-ethanol (95:5 v/v) to give the title compound as the first

eluting isomer.
MS calcd for ( CaiHasN20sS + H)*t : 559
MS found (electrospray): (M+H)* = 559

Intermediate 80
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-allyloxymethyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid, tert-butyl ester

o
0
O\(C) ( J Racemic;

Relative stereochemistry shown

>y

O

e

The_title compound was prepared in a similar manner to Intermediate 14 replacing
Intermediate 4 with Intermediate 4a.

MS calcd for (C32HaeN20sS + H)t : 571

MS found (electrospray): (M+H)* = 571
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Chiral N Y \\ ~ Absolute stereochem stry shown 0 20
A solution of Internediate 19 (280 ng) in
wo eaonabigds of uran (10 m -) was stirred and cool pAI/ERIVd®011813
ni trogen at -78C. 1.4M net hyl magnesi um br om de
Intettledidt@34i N toluene/ THF (2 m-) was added. The

d h
rei 25,453 S3pap el - TR G Ry PThEnAEP A Biararadshi e 1.3
th-mzadbwaoadmerzreaquvuqa acidaderd-butestel with et hyl 25

acetate ( 2 x 2 conmbi ned extracts were
washed with vvater brisne and then dried ( MySO4).
Sol vent was ol ' r egeduie was purified by
silica gel to ra usﬁ‘?‘f’é"eévgf%ﬁétg'é?%“ et hyl

acetate (4:1 v/v) 2l nt to give the title
conpound. MS cal cd for 6N205S + H) +: 559 30 MS
found (el ectrospray): = 559 60 WD 2004/ 037818

PCT/ EP2003/ 011813 I ntérnedi ate 83
To aelotutia® oft RflbdprztHamebuifonic-ainhi@ridestdh aity imdiyedi¢hidramegthiaeea (2 mL)

stir ylr)deﬁ rﬁtﬂo(g%détoﬁﬁ% WHs) adted a solutlon of intermediate 4 (159 mg) and

pyridirie; Qéu‘f@l lne@%@/ ‘I%tha%o' bdl g QC%rNxtur &agtﬁq\;gg at 0°C for 1.5h.
Watardp avb¢ wWegiadded wih (g\gﬁroug stiyring -pad ghesmnqy{rp arasghen passed through a
hydréﬁr@blﬁeﬂﬁt atrae Hichiat@rhetmghe isblufitiEsé Dbtdined wasl adtiéditmb solution of

tetrrglé%%'latl amﬁ@ckbﬁ%g)ornoﬁ%ﬁ’lbfdﬂﬁetﬁﬁge @)m@)ne%d Qﬁrred at room

temgeratag) (0,40, J0er BRI S ARG PLdT TR ggny Sn°sic gel wih
cygsherane-ethdcpdetatouéeradienhglbtieneenade dfydto Jihtvéy) asTaieent to give the
t|eo¢@@'uﬁ dphase was collected and dried (MgSO4). Renoval

t,h y+ | e conmpound as a 3:1 mxture
{a A o 3?%‘%?%‘8?5 5840@/5 cal cd for (C30H44N205S +
MSI-fDm" )V erd trospray): (MrH)+ = 545
I nterrredl ate 84
|ntéml,ec(.a8343R 5R) 2- Isobutyl 1-(3- nmet hoxy-4-tert-butyl ben

(2 okf— enox X -met oxy- -tert 1)-4- (1 hy oxy-1- ]
AN i s L e

ONO) ~a Racem c; \R@\L stereochem stry shown
S
O 7 Chiral
] N
o] g /

>|/ \n Absolute stereochemistry shown

o)

O

A solution of Intermediate 19 (280 mg) in tetrahydrofuran (10 mL) was stirred and cooled
under nitrogen at —78°C. 1.4M methylmagnesium bromide solution in toluene/THF (2 mL)
was added. The cooling bath was removed and the mixture was stirred for 2h. Saturated
ammonium chloride solution (10 mL) was added and the mixture was extracted with ethyl
acetate ( 2 x 20 mL). The combined extracts were washed with water and brine and then

dried ( MgSQ,). Solvent was removed and the residue was purified by silica gel

chromatography using cyclohexane-ethyl acetate (4:1 v/v) as eluent to give the title

compound.
MS calcd for (C31H45N205S + H)+ : 559
MS found (electrospray): (M+H)* = 559

60



10

15

20

25

ON> NJ OSOThe title conmpound was prepared in a

simlar manner to Internediate 8, using Internediate
w@3noas3starti ng material. 20 M5 cal cd for PCT/EP2003/011813

(C37H47FN20682 + H+ : 699 M found (el ectrospray):

Int rl}#e 3 699 I nt ernedi at e 85
2-1 sobut yl ( 3- met hoxy A} ?‘”‘Htle?]
rel4gp 53)&\27910"@! (‘i%“?thPétdrtle bl’é!s'be"my )-4-(1-nydroxyethyl)-5-
(1,3-thipzol2eyli pymalidine-drdarkgxylic auid,dertitpityl-asteryl ester 61
20021!59037818 PCT/ EP2003/ 011813 ON",," N\
Ra c; Rel ati ve stereochem stry shown O To a
ofnJ nt er med] ate 84 (152 ng) in 1,4-dioxan (3

é(dd’ d Al BN e@éocherﬁ&dshown

yl silyl )SI | ane (0.089 nL). The m xture was
heat €l a 5C for 3.75 h and then set aside at room
t enper at ernight. The m xture was further heated
at 115C S.d or h. Solvent was evaporat ed and the

To &1 AU cUATBITSYiA® A8 AHL TS Hy THBAIHD O 4] M was added

sodiuin éotdingdtidet (3¢ negyrgnduhel resafiing ngjxtore W& stixtecldatfroom temperature for
5h.( GHAHENEQ4embvdd Bind 1R Pesidde WA PArtBh&E bERRRA aMhyl acetate and
wa{eél jf%ezg'ggazg)&zsezw?ggﬁre?ﬁ%' a%t (dégrgréMHSO)) Lﬁﬁnéorvtal ﬁolvegt gave the
titlezeampaugd @5 @3- i mixtyre p)%ﬁ PRSI Re- 2, 4- di car boxylic

MSagaladl, fo2(Q.sHENJDIBW Hdst545, 4-methyl ester 0 0 oN. O

MSYofiaf @B Erospray )2iNiMe)tt s4ochem stry shown 00 15 To a
solution of Internediate 67 (1.29 g) in nethanol (15

m-) was added 25% w v
Intermediate 84

rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-(1-(4-
fluorophenoxythiocarbonyloxy)ethyl)-5-(1,3-thiazol-2-yl)pyrrolidine-2-carboxylic

acid, tert-butyl ester
F
o/ﬁ\o/©/ Racemic;
Relative stereochemistry shown

0 N

o My

7ol

0o S

P

The title_compound was prepared in a similar manner to Intermediate 8, using
Intermediate 83 as starting material.

MS calcd for (Cs7H47FN2Q6S;, + H)* : 699

MS found (electrospray): (M+H)* = 699

Intermediate 85
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethyl-5-(1,3-thiazol-2-
yl)pyrrolidine-2-carboxylic acid, tert-butyl ester
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met hanol i ¢ sodi um net hoxi de (0.51 nlL). The m xture was
stirred at roomtenperature overnight. Solvent was

wo eomwztd1and the residue was purified by sili cBCT/EP2003/011813
chromat ography eluting wth cycl ohexane-ethyl acetate

(4:1 v/iv) to giye t title conpound. MS cal cd for
(C32H44N206 + + 55% 20 Ms found (el ectrospray):
(MtH)+ = 5 ol rer gje 87

b

rel-(2S,4R-5R) -®P-150 -1-(B-Eﬁﬁﬁﬁxymﬂm&@&mmbutylben
zoyl ) - 4- hydr oxy
(pyridin-2-yl)pyrrol - carboxylic acid,
2-tert-butyl ester OHlRademic; N O~ Relative
stereochem stry showi 00 25 ~0 To a sol ution of

To hrﬁoﬁnﬁ:qﬁg@i‘ aliernhizte’ 88 ég%) mgg&?g?%%/d ré@han a;msiaig%mBN (14 mg)
and' @3 tANERTIstyYsilatte (9568 N ture-wa for 3,75 h and
o ok it A1 W el i
for 13 h. Stolvantt waasevapntaled andd theeresidee dwas wagrified by silica gel

chréitdgkdphp @fliting litvegeloldark-etyeacdigte d9d WOtEHive o title compound
as § glkaonat e solution. The organic |ayer was coll ected
a

t he aqueous_| r rther extracted with ethyl
Msé@&dafP'é(.Cﬁ'HeN@jﬁbﬂ%gd %ggani c 5 solutions were dried
MS(folarSEBctroguay)ke (M+H)ds $2hoved and the residue was

purified by silica gel chromatography eluting with
Int Qg)@@ne- ethyl acetate (gradient elution from

p Aot B sthSp - Sy ibage e aimdin-z- >
v fwrdidine2 grdigirbokilic-Reid-2 3art-butyd estero4-medhyliestess

rel-(2S, 4R 5R) - 2-1 obgtyl-1-(3-nethoxy-4-tert-buty|ben
zoyl ) - 4- met hoxynethyo- 5-
(pyridin-2-yl )pyrnol jndine- 2- carboxyl i c acid,

2-tert-butylo-gstef N 1/ RAEERGC Relal iy
stereochemstr Ahowg” o I /0 15 The title conmpound
was prepared in a g | ar manner to Internediate 16,
using Internedi at eys

Qs starting material. M cal cd
for (C32H46N205 + Hp+ :' 539

To a solution of Intermediate 67 (1.29 g) in methanol (15 mL) was added 25% wi/v
methanolic sodium methoxide (0.51 mL). The mixture was stirred at room temperature
overnight. Solvent was removed and the residue was purified by silica chromatography
eluting with cyclohexane-ethyl acetate (4:1 v/v) to give the title compound.

MS calcd for (CsHasN2Og + H)* : 553

MS found (electrospray): (M+H)* = 553

Intermediate 87
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-
(pyridin-2-yl)pyrrolidine-2-carboxylic acid, 2-tert-butyl ester

Ve
ey N Racemic;
\

O\\‘\\ N Relative stereochemistry shown
OO

To a solution of Intermediate 86 (758 mg) in tetrahydrofuran (10 mL) was added 2M
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M5 found (el ectrospray): (MrH)+ = 539 20 Internediate
89

WO 28044885R) - 2- (| sobutyl ) -5-(1, 3-t hi azol - 2-yl ) ppeT/@abPiods/m1813
e- 2, 4-di carboxylic acid, 2-(tert- butyl) ester, 4-[(1

litthrBlztg%r{S:;@?dég gg&[]%n g}{e"tr‘f&g@{ %@YA{? E(y éé ?ﬂﬁ Zﬁ?ﬁfe \Qas stirred at
roogl {esRReratbTes RFet® dhodoNenANEs| Foves eﬁ“’éf) eoff W@Mﬁﬁ“tm”ed
between! ethlyl dtebdté ane potagsiumeartdoaate foltiond The okgaric Iayeslwas collected

andMHe %QG’@&Jst Ry8r fHHel icxftadtbd (Witht %t’ dicatate. 1; THeS cddbind® organic
song\QBﬁ]vgaée ?%ﬁ%géNéryrh@ghygdi\%lﬁf WEHEran% '518)1 th!;'I gjdé”%a? punfled by
silicgt 9@l respelpgrPhy iltieg Wi acquGX@wf‘eeW?/bﬁ%t%té Easient giition from
10000 vAvitd Bi2hwV)aoigive the fitl dompdund72. 9 nmol ) . The resul ting
MS"Ea?&’d%re(dé‘@E‘,ﬁz m,q)(} -ajosr oom t enper at ure under
MS Ltr @@n é%’en guenched with saturated

ﬁ‘ﬂgg Hﬁ%ﬁYuW or?@e solution, extracted into

ethyl acetate and washed with brine, dried (Na2SO4)
Intexpthdiata88r ated to 30 afford the title conpound as a
rel- KRf .295bbu Clz-m(ﬁin‘tﬁ'tﬁoﬁAQéﬁ-ﬁuWIB@hiﬁyﬁe-?\:g?:%ieﬂr?]%twl -5-

stry

by h—%—a‘)nxralld'al : '?ae’F’8’é¥ O%o??é? P2 BB Bl 55 Vo

2004/ 037818 P 11813 by reference to

I nt er medi ate 90 ovv) M5 cal cd. for (C27H44N2048 +

H) +: 493. @ @r osp;{ . (MrH) + = 493 'H
NVR ( DMSO-d % 7.164 d) R2I we%gre((cﬂeery shhwa 4.72 (1
H t), 4.32 (1

42 (1H m, 5 2.46 (1 H,
dd), 2.02 (1 H, dd) 48(6H m, 1.41 (9H, s),

1.38-1.10 (3H, m, 0.97-0[%7 (4H br), 0.91 (3H, d).
0.84 (3H, d), 0.78 (61’-? d), 0.58 (3H, d). Internmediate

ThéQitle compound was prepared in a similar manner to Intermediate 16, using
Inte@géd%% Eﬁéséa&#@%ﬁ ErYAI) 5-(1, 3-thiazol -2-yl)pyrrolidin
d/ cld, 2-(tert- 10 butyl) ester,
MS gajqd for GalashyQse. Hit 1R 2- (i sopr opyl ) cycl ohexyl ] est er
MSHyuamdEldctrosmray): W*HX',"rﬁ 938 ; S Absol ute stereochem stry
shown ~0,. NH + ,! i Ster eocher st ry determ ned by

IntX [ rayést al | ography Anhydrous hydrogen chI or| de (1 M

Y Emi AN MR o arboxyagld, 2-tert

butyl).esterndi[{1 R,2S,8Rp6mpéthyl:2risopropglicyclbhexydlodstent was
renoved under reducedipressure and the resulting solid

was recrystallised 15 om 2-propanol . The resulting
solid was washed vM'th ethyl ether and dried to give

the title co un&L y_cry % lfgangae{smglrejh‘é(Ch"aHP'MI\/R
(CDBL?D)SQ, ;{Z 8 %?? (dd 1 H) ster istry 0\5'6 (d 1

L-menthyl acrylate (1 1.24 g, 53.5 mmol) was added to a solution of (Intermediate 1; 13.73
g, 48.6 mmol) in anhydrous THF (165 mL). Lithium bromide (8.43 g, 97.1 mmol) was
added and the mixture stirred for 5 minutes prior to the dropwise addition of triethylamine
(10.11 mL, 72.9 mmol). The resulting mixture was stirred at room temperature under
nitrogen for 18 hours then quenched with saturated aqueous ammonium chloride solution,
extracted into ethyl acetate and washed with brine, dried (Na,SO,) and evaporated to
afford the title compound as a dark red oil, a mixture of diastereoisomers at the pyrrolidine
C(4)-centre. The absolute stereochemistry of the major diastereocisomer was confirmed
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3.42 (dd, 1 H, 2.53 (dd, 1 H, 2.11-2.01 (m 2H),
1.85-1.70 (m 2H), 1.69-1.60 (br m 2H), 1.53 (s,

wQOB{)04/03784%- 1. 23 (br m 3H), 1.07-0.95 (m 1 H)PCI/ERB03/011813
(d, 3H, 1.00 (d, 3H), 0.89 (d, 20 3H), 0.83 (d, 3H),

70 (d, 3H) 0.50 (dd, 1 H).
byﬁ%rgg%etggn{egmg%treég% try of this conpound was
MSyalesk far fertHmN2Q43 Ay )cAPSt al | ogr aphy  and shown to be
MS(fBGEnd&@J@R))spra;s) dvlabim*'-M%ernedl ate 91 25

§B)a6? 8|'ﬁ9bgﬂ¥|d)17 68 mtdyowz f1h a5, i, *ma)nz Q¥l(1H, m),

24§45"a éﬁ%@%ﬂiﬁ) fh el i ¢ @*ﬁéf‘ 1?6’*9 O i per0.a7

(@] 690308 §31) By BRA IRy O €8 (. da Absol ut e
stereochem stry shown S 00 O Tr| et hyI am ne (6.16 ni,
Intéfinétisie®p was added dropwi se to a sol ution of

e 04/ 0378 003 1

eS8 5RT7 xt ikt g re e 2o BRI C R0 7ot
butyh Q§|t¢rdé ("R, gﬁsg -Sggeupyhﬁ-@pyprqpyl)gyatpwBg)@d]sester hydrochloride

di chl oronet hane (180 nlL). The reaction m xture was

stirred at room tgnperature under nitrogen for 18

hours, washed wath\saturated aqueous sodi um
bi car bonat ol wtHoon, Y dri ed.( hydrophobic frit) and
concent r at e /M vagud. Th absaﬁtweocﬁenmrmlmt m xture was
purifi %/8 ~THGMEE Hgr aphyteethesistyideemisgd by Xr3f srgpiesPhiene
t hen clmwe@neN hyI acetate (1:1 v/v) as eI uent to
Anl?)égor dgt &l tlﬂﬂsl&e 3|n dl%%yl %t|ﬁrg1 (Z%@ gﬁr ) was added
dro@msﬁ)tqa:sowgn of integvrdiaterBiisp:84@. ‘,50,$2m(ngl) in di hyl etl that 0°C. The
sol(eht wasHemdse@@inder, reblutdd p@sSire (ahd the sulting8Solid dyaslrddjystallised
fro%% 6ro§§n ImThé rEQultlrgy &:ﬁd(v@s vJas'F\Qsd mﬁth@et&ﬂetﬁ@and%r%@ to give the

J@%@Qf——%@ @rﬁ 51%6”9 i°"é 74 (br 1H) 66- 1. 52 g ,

"H DINR (CDHD)(&7.7814),, 1H), 3366@ THH 56 {d, 381) ‘!LSMm(Hi), fifdd, 1H),
3.42. (@@ 149, 2.681dd, 1H),- T1-891 (Mo 2H)1 1:85)1.70 (rBE2H X 1.68H).60 (br m, 2H),

1 53 %;G%( 3Hg 17@1&@@:83*&)’ 19388, 419y, 139(d, 3H), 0.89 (4,
3H), é’§]34§ %%Or éR"ﬂ‘ 1IB(‘§ Frg‘i 53’ fdr tHyut Y1 benzoy|

The ahsc(lutg@teyggqlrem@ty) ofghig Topound was determlned by X-ray crystallography
and Shawiobbé- (28 MSysR)Dhs diaae: 2- car boxylic acid, tert-butyl

ester "-OH Chiral; s Absolute stereochem stry shown

NO.'
Intermediate 91
(2S,4S,5R)-2-1sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-5-(1,3-thiazol-2-yl)
pyrrolidine-2,4-dicarboxylic acid, 2-(tert-butyl) ester, 4-[(1R,2S,5R)-5-methyl-2-
(isopropyl)cyclohexyl] ester

0, /%
\%\L‘O Chiral;

s Absolute stereochemistry shown

Triethylamine (6.16 mL, 44.4 mmol) was added dropwise to a solution of Intermediate 90;
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O O Lithium al um niumhydride (1 Min tetrahydrofuran)
(0.22 nm, 0.22 mmol) was added 20 dropw se over 1

wWORewa7sto a solution of Internediate 91 (0. 15pQI/EB2082011813
mml ) in anhydrous diethyl ether (3 nL) at room

11 Zg%n‘p%]?d H{é&l)u?ﬁ{i% tghtb[lﬁ/g-g%etl:@&bé%g Emg dagt (753 gf \ﬁ?i mmol) in
anhydeause 8igElopsnetaane, i %%r’Bb)hatB‘e é?ﬁf“@&tﬁ“a@{r%dw?w iged at room
tempetaiuret lapderaoitoger. foTHE drunsactashedrwitlc satirated, aqresiie dsodium

blcéﬁqbbﬁ‘at\é’aécﬁlitton @FIé@Qh)‘d}@m frﬁﬁﬂn@%%ﬁ@érﬂﬁ#&i i vakd®r drh@ crude

progm; ng){lg crude b gguﬁ @Héﬂa%hg orP%llI%a g%llnugn? htoluene then

cyclaheranee 2' afe Q/ - huvbasekients aﬁPf\sﬂéhe filracqmipqugd as & gum.

MScnmmaJotudeagN’ﬁNg(aL&dH)T 683( C29H42N205S + H)+: 531. M

MSfobﬁHjéeqcﬁJtr%%réﬂs Mg');l) = H)+ = 531. OIH NVR (CDCI 3):
E‘) 1#)57g§ iy g%% l '1H} £ (% 45 (@, 1H),

4. 39 (m31t'|&jd3 92 nH)1H)33§'é§ (s.3R). B9P, (dq ), 22118(gd H), gaq,z 11 (m, 2H),

2.08-1380 (naldiH)11. BB) 1.724 (252 1H), 886162 @H)2H).11.89 (%, sQH)QH)S5 s, 9H), 1.38-

1.1% 5.251,1-} )39.08 T ’06((§&(3)%| t?)aﬂH% ?geegc{f}s(ﬁ%tegmﬁ(br 1H), 0.76 (d,

3HB§% (g S'HI)WB%’ S(%i q’rgE' ‘ate 20. Internediate 93 35

Enanti omer A of
Intéradediat8,92S, 5R) - 2- | sobut yl - 1- ( 3- net hoxy-4-tert-butyl ben
(2824:§ Ek) -Z1sobutyl-1- (3-methoxy-4 tert-butylbenzo?/l)-4 (hydroxymethyl)-S (1,3-

thlaz§]- é‘i%’&gﬂ"ﬁ{!‘e%yﬁéﬁ' geu,-{ th"i‘,&?t&: 65) pyrrolidine

2004/ 037818 PCTNEP2083P011813 cp,Chiral ; Enantionmer A
engstry shmtutestepqwhelmmmwedl ate 51
aﬁ%yoners using chiral hpic on a
¥d eluting with

gohol (95:5 v/v). The title
conpound was obt ai ned he first eluting
enantioner. 5 MS cal c (C81HA6N205S + H) +: 559 S
found (el ectrospra H + = 559 Internediate

Lithiyrg ggmmumhyérlé@ (d Wiy qraah%romr%)t & 2oimlon@ P2 2'“5\0' Was added
drop@ise(REr 4R)imike 1@ alsehution wf nferinddiats Bro¢0y15 §,00.22 mmol) in anhydrous

dleﬂ't f % r% trML)bSIn?d?)YA )térﬁpéréfup@hheéry ﬁﬁrﬁgér) 5Tr{e1re%'cfl$H afRlre was
h Rgfaicg i Itneb o e%ﬂ |t| q terto S p esm earrbonate

auegichls ae |6 itk b e Y o L AFiscns Ptk

and\extrastqy tcedinteoethyrasetate.- Thg,pétfaﬁg@wg[eecmbmed washed w;th water,

dried (Na,SO,) and evaporated to afford a gum. The crude product was purified by

chromatography on silica gel using cyclohexane-ethyl acetate (2:1 v/v) as eluent to give

the title compound.

MS caled. for (CoHaoN20sS + H)*: 531.

MS found (electrospray): (M+H)" = 531.

'"H NMR (CDCl,): 7.57 (d, 1H), 7.27 (d, 1H), 7.09 (d, 1H), 6.69 (d, 1H), 6.53 (s, 1H), 5.64

(d, 1H), 3.59 (s, 3H), 3.43 (dd, 1H), 3.26-3.12 (br, 1H), 2.80 (t, 1H), 2.34 (dd, 1H), 2.22-

1.82 (m, 4H), 1.59 (s, 9H), 1.52-1.30 (m, 1H), (s, 9H), 1.06 (m, 6H).

This compound was spectroscopically identical to that described in Intermediate 20.

N ~ Rel ative st
was separ at gg(ﬁ)gi
Chi ral pak Al

hept ane- i sopr opyl °

Intermediate 93

Enantiomer A of rel-(2S,45,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-
methoxymethyl-5-(5-methyl-1,3-thiazol-2-yl)pyrrolidine-2-carboxylic  acid, 2-tert-
butyl ester
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| Diastereoisoner 2 - Internediate 95 /0 To a stirred

solution of Internediate 83 (0.84 g, 1.54 mmol) (7:3
woootsm10f  di ast ereoi soneric al cohol s) i n anhgTEPR283/011813

DMF (15 nL) was added sodi um hydride (60% 15

di spersion in mneral oyl; 0.15 g, 3.64 mmol ). The

resultant m xturg was—$tirred at roomtenperature for

1 h and then iodggetfang (0.75 rrL'Eagmeri nmol ) was

added with shiorila” " JEr LhRURK seamthis@andd Xt Ur e

was partitiongd ‘ thyI acetate and 1N

hydrochl oric 'aci . aqueous phase was separ at ed

of f and was back extragted once with ethyl acetate.

The organi ¢ phases were conbined dried (Na2SO4) and

evaporated to leave a 20 gum This material was
Intgsmediakss 8 beas seranated | intesenpatiomeisorsing chiplotrie @Fr afyralpak AD
col@n Sdndi @latirge ith heptagedsapragye xiohele(dsyd vial.eTiad étid ¢orhpound was

obt¥/ﬁ.¥21 aé%weef’lrgteéi&tm Eabhiorhéracti ons were conbi ned and
@8’@%“& toH)gJ \S%QI nternmedi ate 94. MsS calcd. for
M5 found (el ectrospray):
MS(fMHH) (e|&€tl’9§$gay)2€\/|ﬂé)t+e'r559 actions were conbi ned and
evapor ated to give Internediate 95. M calcd. for

559. Ms found (el ect rospr ay)
d t 96
areqisoner and uBslEreoitomer d et DR SRR Eh Bl it metnoxy-
4 tqmbutwbﬁmyl) 436 W heyaihy D RS Haz B litness-carboxylic

acitipteiybutyt éster i di n- 2-yl ) pyrrol i di ne-2-carboxylic acid,
2-tert-butyl ester 0 Y N1/ Chiral; Enantiomer A O

Rel ative stereochengstry shown To a stirred sol ution
of internedi ateg 68 5 nmy, 1.6 nmml) in anhydrous DMF

(30 M -) So e se um hydiide (60%in m neral
oil, 64 nys ﬁ '- der niRektgeRo@tmisinlS@n 5 The

slurry was stirge ol 15C f ory30edhhl: 1 tifiRagEd hy!
iodide (0.1 rrL, 27 leq) issterevioheel -aritehetifiess

reaction stirred andyalhgwed to warmfrom -15C to room
tenp over 18 hours/ol\/bt hanol (30 m -) vvas added and

th t t d for. 15 h | .
To cdapbrot SRR, PhATPERSIRIE 3 1981 offed HatWERH W emicure of
diasteckoisomgric ateehalskin artiwdrougiiic (19 a&éwa&@gd@# sedjumi hydride (60%
dlsb&&sﬁ)‘h anﬁbralv@po%t GB.6OnPholE The Gddultamhrhixturév@gs stirred at room
teng)%%t xane ricﬁ?%ﬁ %e%r%ﬁﬁ»é?ﬂlhfﬁe §ﬁ1ng) lwébséd&g%vlth stirring.
Atar T hecreadiongmigiee S sRiloted febrern S 2R psEKL 1N dVHipehionc
acithr eler aqueoss phasewabiRlegatedch off\éeinkd was bael extractes) an¢enwith ethyl

acethteh ThHerdrgadc bﬁ%s%@@on(bﬂ’éd%r}éﬁV(Nazgd)ﬁ dndtdv@porated to leave a
ooty T st o Pt Sy oo
usmg,gyﬁjor(e@( w{;)kfas.keluerg39Ear fractions were combined and
then evaporated to glve Intermed|ate 94,

MS calcd. for (Ca1HaN20sS + H)*: 559.

MS found (electrospray): (M+H)" = 559.

Later fractions were combined and evaporated to give Intermediate 95.
MS calcd. for (Ca1H4sN205S + H)*: 559.

MS found (electrospray): (M+H) = 559

Intermediate 96
Enantiomer A of (2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxy

66



10

15

20

25

30

Internmedi ate 97

2-[ N-(5- Met hyl i soxazol - 3-yl net hyl ene) am no] - 4- net hyl pe
wot@aosmiaci d, tert-butyl ester NO O N O 2BCTTAR2003/011813

title conpound was prepared in a simlar manner to

meihsy?) é?‘iﬂ&‘?\iﬁgép }géf@ge%-é&‘%g)\r&hﬁ aé:é%,Z ert-butyl ester
1, 3-thiazol e-2-cafb aT‘@ehyde 1H NMR (CDCI 3): b 8.35
(11-1, s), 648&rr -1}, Shs 4.00 (11-1, m), 2.45 (3H,
s), 1.79 (2H M . , ) (9H,s), 0.98
(3H, dd), ok (3H, |n€§%.‘xfé?£2°"‘féaﬁsmhown
rel-(2S,4S, 5R)-2-1sob -5- (5- et hyl i soxazol - 3-yl ) pyr
rolidine-2, 4-di carboxylyc ggid, 2-tent-butyl ester,

4rrethy| ester 0 O Racemc; N Relative

mstr sho H O0 30Th e .co
To 3. SiBH GouEn of NSRS 55 Gk Mg Lo myL AvEgs BV (30 mL)
wag addegl so@wnvmci_r@tgz(ﬁ@%msmmemrmmamsﬂ ®Im@eB under nitrogen at -15°C.
Thd sitey Wadisaired 9 -13SC $6raB0t ring thEatreéthall ioditds (€ alntld 22BImg, 1eq) was

adcfe@%ﬁgﬁ)\gzr% adtidr) stlrre%GJnd %@vjeﬂutequérﬂ REM A5RE 3 Yoork Mihp over 18
noup 1 MR ekl A VaCasitaR e £hg aSHoh SRRCIOF 4PN i splypnt was
evaposatgd gnd 5h¢reest@.le. parfitioned Awitween water and ethyl acetate. The organic
layet WaMWiried@! wilh Nex,.80%-dhdC avaporatbd Go agivél an2oil, ewhichUbad purified by

chr f4ra A 'H?JJW:EQ% Bﬁﬁ 9 y | <! ngcet e éd?édt\éﬁjtlon affording
a s&?wa%\m&&émp#@ En tags Pﬂa@'gég}%éfiﬂéz R’éﬁ«?ﬁgi%g&“"amp% on a Welk
01 tolumnneding witlBheptanarigopropanai (@ vti) ail be Gile gempound:waryobtained

as thBtistieflting Mpastddnegd. for (C81HA4N207+ H) +: 557
MS calcd for (CaoHaeN2Os+H)™: 539
MS found (electrospray) : (M+H)" = 539

Intermediate 97
2-[N-(5-Methylisoxazol-3-yimethylene)amino]-4-methylpentanoic  acid, tert-butyl

ester
(o] P> N
> r(k 0
O /\L—_K

The title compound was prepared in a similar manner to Intermediate 1, using 5-methyl-
isoxazole-3-carboxaldehyde in place of 1,3-thiazole-2-carboxaldehyde.

'H NMR (CDCl): & 8.35 (1H, s), 6.48 (1H, s), 4.00 (1H, m), 2.45 (3H, s), 1.79 (2H, m),
1.53 (1H, m), 1.46 (9H,s), 0.98 (3H, dd), 0.89 (3H, dd)

Intermediate 98
rel-(2S,4S,5R)-2-Isobutyl-5-(5-methylisoxazol-3-yl)pyrrolidine-2,4-dicarboxylic acid,
2-tert-butyl ester, 4-methyl ester

(o}
M\\\‘lL o Ve
o Racemic;
X \n N """m(\/ Relative stereochemistry shown
o H N-0

The title compound was prepared in a similar manner to Intermediate 2, using
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M5 found (el ectrospray): (MH) = 557 Internedi ate 100
15

WO ed4(028181S, 5R) - 2- | sobut yl - 1- ( 3- met hoxy- 4- t er t POYERL00® 011813
zoyl ) - 4- hydr oxynet hyl - 5- (5- net hyl

SOX rrolidine-2-carboxylic acid,
'”tef’B?‘?'g‘SS‘# S%@%&/ ! % N,,,,, ~\ Racemic; 0 NO
MSIQéICétfq)f\)(@wé“bcé\*z@@th'énﬁ@?ry shown 0 The title conpound
Msmdaé%ﬂmﬁﬂay)n(wwy mideAr manner to I nternedi ate 20,
using Internediate 99 as starting material. 20 MS
calcd . f (C30H44N206+ H : 529 Ms found
Int g MtH) = 529 Internediate 101
rel-{2514%,5R) 255@»1)% 13018thPty-4-terebytibrnaeyh-5-G-methvl-} 1 2y@xazol-3-
yl)-Baybiidife 24 aicapboxyyic abid, 2-téf-butyl ester, 4-methyl ester
nmet hyl i soxazol -3 I)p rrolidine-2-carboxylic acid,
tert-butyl ester /N,,,,, ~\ Racemc; 0 N-O
Rel ative stereqchg howacegc68 WO 2004/ 037818
PCT/ EP2003/ Q B t| l e mwewchwaﬁrym@par ed in
a simlar manherot e Predi ate 16, using
Internmedi ate 100 as ting material. MsS calcd for
(C32H48N206+ H) : 557 S<found (el ectrospray): (MtH)
= 557 5 Internediate d02' Enantionmer A of
rel -(2S, 4S, 5R) - 2- | sobut dyI -1 ( 3- net hox ternrterbmd%l eBn using

Thezégjg) gmgound was prepare similar manher to

Integrnbdiater a4 $taming Bratesishy | | soxazol - 3-yl ) pyrrol i di ne- 2-ca
Msrcagayd;ﬁ(cmagm;o,te{)*t sbptyl ester O Chiral; Enantioner
MSMﬁ?e@{rbé’% f %ch%stry shown O N-O pl\ "10

er medi was separated into its enantioners
by preparative chiral hplc on a Welko-1 col unm and
Iinterimediatg 180t h hept ane- et hanol (90: 10 v/v). The title

rel- 8199 8RIL2188buty P £3-Arth &6y -4-bért-bufyiberZoyt) i43By droxymethyl-5-(5-
mefhy ﬂ%x% If&-yl)pyrrolld|ne-2-carboxyhc acid, tert-butyl ester

0D I\
; Y

>|/ \IT N Racemic;
(o] N-O Relative stereochemistry shown

PAY

The title_compound was prepared in a similar manner to Intermediate 20, using
Intermediate 99 as starting material.

MS calcd for (CsoHasN2Og+ H) - 529

MS found (electrospray): (M+H) = 529

Intermediate 101
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(5-
methylisoxazol-3-yl)pyrrolidine-2-carboxylic acid, tert-butyl ester

Lol
ﬁ/ 0 m\“\»‘ W
Fo) N-O

o

Racemic;
Relative stereochemistry shown
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M5 cal cd for (C32H48N206+ H) : 557 Ms found

(electrospray): (MtH) = 557 15 Internediate 103
wWQ@2mn081318., 3-t hi azol e- 5- car boxal dehyde~ BrJ \PCT/@P®03/011813

2- Ami no-1, 3-thi azol e- 5- car boxal dehyde (13.78 g, 0.108

| i,n ace rile ( () S

4t Sy BE SR EEL 1P A SR handh (P HeERY8S 1. wsng
Interrpedigte ‘gqoaﬁ.%g@m %te’@’rd t-butyl nitrite (19 ni, 0.161
MSIﬁa)cdifor(mggumgCteﬂH)e 5850 nmL). The reaction was stirred

MS%uﬁoO@iEctrB&SmW Hyg fgg7 4 hours then evaporated to

give a solid Tls was treated with ethyl acetate

(400 n) and 2M HCl (400 nmL). Water (200 mL), brine
Mmjt&)ﬂﬁnd ethyl acetate (200 nL) were added. The
Enm WA € of e [rel-(2So4S, SRi2-Isohudplt-( pinetieoxyas-ter-butylbenzoyl)-4-
eth%&% Wﬁ&h?ﬁgﬁ’)lazaﬁggﬂP%BMe@-&arbEﬁﬂl&m' léﬁﬂbutyl ester

ayers drie and evapor at ed
glvethetltlec 1Mo ™ H NMR (CDCl 3) : 8997(1H
S) 8.19 (1 | B, I at enird@Aan@Ber A

(2- brono- 1, 3<% hi lzol - 5-yIJ) met hBartie sigeogyemisty Spwry 5

I nt ermedi at e 1030() > g, 0.086 nol) was dissolved in
met hanol (300 ni) an led to 10C. Sodi um

bor ohydri de (1.63 g, 07043~nol) was added portionw se
over 15 min. The cookPng bath was renoved and the

|ntJrﬁ1%8Fa't r‘]P?'v&?"‘ﬁg%aﬁé’teW?ﬁm ho eBQﬁHBnﬁ fekHér%tu@é‘%ﬁé hplc on a
Wh@ 0 ?ﬁ_ MRZ8

e sol
183 W1ty DRIERF-5 ) S04 5041105 Mg g0mobnd was
obtpged EPZMBﬁKBIQM?namMmﬂ (200 nL). Ethyl acetate (450

MS'daiod ma&sgqge;‘d)eam-q 198 phases were separated. The
s with brine (450 nL), dried
quk)g%ecrg%lf%%)m@ﬁﬁﬁfat to give a brown liquid. The
crude product was purified by chronmatography on

Integrimhédiate 108i ng cycl ohexane-ethyl acetate (80:20 v/v)

2B&§nﬁ;L1anﬁ.a£aegs ya&rbbR&idehyde conpound. 5 1H NWR

( CDCl 3):874(1,3) ﬁ\(EH d, 2.96 (1 H, t)

I nternedi ate 105 B

2- br ono- 5- (et hoxynet hyl )-1,"3-t hi azol | ~e~ Br~1~v-
2-Angng- ﬁt%m@é@pp-&@arg@@lc(eiwdg@ 3@78 g.0- K8 Wﬁbﬂ)eq\)\,g‘gacetomtnle (200 mL)
(slutiyg 9vab \eeided pofivhwic@ 36 arstirrpd oshenkien b I0wBr0(36.080m 0e12% mol) and

t-bityHitri gg an'Ot 1 63%9) in %‘&QioHWIIQYﬁd r?lE) ('ﬁ%%egbtﬁhe\kﬂ Qffrdat room

ture

teniper3tpizfop & RS R evapRidted e sy 52070, R fEHE with ety
acatale (460 (1a)hEM BCLGOGBIL). ilsten 200 n&ﬁabm(ﬁo@a @) gRd ethy
acolgte (200 nilgdvdvetagaed -The(hases were separated. The aqueous phase was

extracted with ethyl acetate (250 mL). The combined organic layers were dried (MgSO,)
and evaporated to give the title compound.
'"H NMR (CDCls): 5 9.97 (1H, s), 8.19 (1H, s)

Intermediate 104
(2-bromo-1,3-thiazol-5-yl)methanol

B/Z}VOH
Intermediate 103 (16.34 g, 0.086 mol) was dissolved in methanol (300 mL) and cooled to
10°C. Sodium borohydride (1.63 g, 0.043 mol) was added portionwise over 15 min. The
cooling bath was removed and the reaction allowed to warm to room temperature and
stirred for 3 hours. The solvent was evaporated. Water (100 mL) was added followed by
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10C for 4 hours. The reaction was quenched by addition
of methanol (50 nL). The 15 nethanol was renoved in

wo aado37sanid t he residue diluted with water (60BCTVEP003/011813
and extracted twice with ether. The organic | ayer was

I HEE B 50 ) B g e
The, GraaiCaayes, wass WASiask Wb BIRG (450 1. diigd gMoSOak g concentrated to
give adirolwetiquid- gthkydrudeceriodua (ad plfifiad by clarematageahytan silica, using
' i . ; 45
cycinéRandlsthi éc%%t% ﬁg&%“}gﬁ)ﬁ?%uéfﬂt% tHeQftleDompourid.
) P AR Ay

" %Wﬁ%iﬁﬁé?h(& o?%—E‘Z]ﬁ)? I'ntermediate 106

car boxal dehyde H J3
) s O 25 An oven dried 3 necked flask was purged
Intevimiddiatet0§gen and charged with n-BuLi (1.6 M sol ution
b fm@ﬁ;, - nol ) followed by dry
zﬂaiargtﬁﬁié et ﬁ’éﬁ‘(’ﬁ‘g"ﬁ tﬁ%ﬁ«&é sol ution was cooled in an
i ce/ acetone bath to -78 ution of
Intermediate 105 (7.01 g, $33.86 nmol) in diethyl
Inteztriediatg 2B (1i0-58 gvebd. 8omiaw!)dvaspdissivedvie DMF (250i rot) arid e solution

codjj%d;to éfﬂibrﬁrﬂlbﬂ hit@gbhe Soalue Rdrides (H0e4 atskéé?i&heihodﬂ; 3fCq, 82.20
S =
b4l RGP ) Ko Getf12 31 Lo @l 2 I weiny
iodidgd8 §2imL.dht09 Bl wes pddedand thecsqdionwgs slimed\kegvees -15°C and -
10°@afom4shawby Theereadtidnowas quencheq. byThdditiaracft methanals(50 mL). The
mefhsf wlagyremég&p hped/tabwo,aékﬂ R Midﬂ&?ﬂlﬁ@dj aFithC watdr d6680mL) and
. V .
extliclon Sike Yt oUnlE Tife, ofERE, BYHF Gras; bt 1868 fiyp Waer, area
(MgRQ4). PRE eANeenfrated B soiv&td d@tﬂé’cyj wi fteh ciden perdyeh wssi purified by

chramiatbgfaphy afOsilida) gelansing hyclobexane sty agekatel 0¥ vag s eluent to
givé heciidRioh@dund hese extracts were then neutralised to

1 g i y n te and the

H RV (Gt %33§53@%h§§§%35)§§fw§g with diethyl
ether (2 x 140 nL). The diethyl ether extracts were

Interomdaliated06dri ed (MySO4) and evaporated with care under

5-(MefHdyniePhyd)-¥.8-tRiazbRLY-BarbbRGIdehy@E Product was
purified by chronatogra;hyz silica gel using
8 .
0

cycl ohexane- et hyl acet : Y/v) as eluent to
give the title conpound/ 705WD 2004/ 037818

An ;Sgrg %EI) 2(? %3&2%&18 ﬁ%ﬁﬁ'ﬁ'ﬂ@é ?v%grﬁt)ﬂéqeg@gﬁdg%égledﬂ}vitﬁ )nlBuLi (1.6 M
solutimngn regangse 2182 mL, 34.54 mmol) followed by dry diethyl ether (42 mL). The
solaﬁoﬁwl\bvféca&édwwymmb_tohe?oaurh 't@z?°e2arwl Arebl0ydre BE nderiviediate 105
ST N i S ) BB Ve b oo e
maffiaihies the IN'epar PEeItWe ool -FRIC. | 08 FREIREL Eastien mixture was
stirpddaate-781C 10r32Q ImimzAnhydeousaPMbx(@l U ethy $.79° mroNMRas added in one
porti&CHR reabtich wias Alibweld té warnf sibXiy dvetls hdurs t8-185C ( Zhb resittion was
car%&u’ )? i&%rgp%icg é% 'aégiﬂ’ah#’ ﬁydi‘?cjsf:%?ﬁﬁ?d) (35)0:7118_, éatsaﬁlgéilnz;ééwe Qgr'ﬁl‘)erature
to risegpoyg RP° () Ice/water was added followed by diethyl ether (140 mL). The mixture
was extracted with 4N hydrochloric acid (4 x 70 mL). and the resultant aqueous extracts
combined. These extracts were then neutralised to pH 7 using sodium hydrogen
carbonate and the resultant aqueous phase was extracted with diethyl ether (2 x 140 mL).
The diethyl ether extracts were combined, dried (MgSQO,) and evaporated with care under
vacuo, to give a liquid. The crude product was purified by chromatography on silica gel
using cyclohexane-ethyl acetate (80:20 v/v) as eluent to give the title compound.
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I nternedi ate 108
rel -(2S, 4S, 5R) - 2-1sobutyl -5-(5-nmet hoxynet hyl -1, 3-thi az
wW@bke020¥18)pyrrol i di ne-2, 4- di carboxylic acid, PCI/EP2003/011813
2-tert-butyl ester, 4-nethyl ester o\L O Racemc; N
1 K JThe title
H BRI AE géﬁfiﬁ??e’é SN Y o sk g o)
Intermediate 2, using Internediate 107 as starting
Interiediate107 VS cal cd for (C20H32N205S + H)+: 413 M5

2-[N wméu(&l ?ﬁ‘PBQNDazol(i\wrﬁe’tﬁ dh8)anifo]-MnfstApgeatadold9 acid,

2- 1 sobut nmet hoxy-4-tert-butyl
ter{bbedql(% 5"" 5- (5 met hoxynet hyl -1, 3- thiazol -2-yl)

pyrrolidine-2, 4-di carboxyl jilc acid, 2-tert-butyl ester,
4- et hyl est er O N Race c; Rel ative stereochem stry
showmsm 0 0O N S g/q -tconpound was
prepared in a sim|l nner t ntermedi ate 3, using

The WS, AERpBE b Brondtel o R (el o cRippiBle 1. using

Intemoreipte=10608 plage of hdehigaele 2t earae@Idelydd 2004/ 037818
"H AR/ (ERZ4)38 8868113, 5), 7.79 (1H, s), 4.65 (2H, 5), 4.48-4.01 (1H, m), 3.39 (3H, s),

| . z ' - t I b
VS B P 1 8 0t b e
met hoxynet hyl -1, 3-t hi azol - 2-yl ) pyrrol

Intermiediate 1881 boxyl i c acid, tert-butyl ester F-OH O N "
rel-{2S348, GRQ-QrIsGbL‘RyDSMhd)ejméthyle‘thbmel-z-yl)pynwlid|n@-2:l?he

dlc%ﬂbtolx?h@gl af qun‘%?l%f‘d?a& Sbth{l g&t&i M | ar manner to

song 5 Internediate 109 as starting

mat eri al . (031 HA6N206S + H) +: 575
Racemic;
h/ ,,( { Relative stereachemistry shown

The title compound was prepared in a similar manner to Intermediate 2, using
Intermediate 107 as starting material.

MS calcd for (CxoHaN205S + H)': 413

MS found (electrospray): (M+H)" = 413

Intermediate 109
rel-(2S,4S,5R)-2-1sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-5-(5-methoxymethyl-1,3-
thiazol-2-yl)pyrrolidine-2,4-dicarboxylic acid, 2-tert-butyl ester, 4-methyl ester

(0]
-
0\%“ N Racemic;
2/ 77\““ N ”’(/ / Relative stereochemistry shown
0 S o
o) AN
/O

The title _compound was prepared in a similar manner to Intermediate 3, using
Intermediate 108 as starting material.

MS calcd for (CazHagN207S + H)': 603

MS found (electrospray): (M+H)" = 603

Intermediate 110
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M5 found (el ectrospray): (MtH+ = 575 Internedi ate
111 10

WO 2004028181S, 5R) - 2- | sobut yi - 1- ( 3- et hoxy- 4- t er t POYEP10bE 011813
zoyl ) - 4- met hoxynet hyl - 5- ( 5-

rel-[28, RO XKL BSbith- P13 Mt Gty 1l bRHIp ) IR FaroRy ARt I5-(5-
megixmée’&gs%gtgg%&w@vrw@f&éﬁﬁgtﬁrwﬁbzr%ﬁséﬁ-@%@&ﬁ&é

was prepared ifya sfnttar manner to Internedi ate 16,

't
using Int 2 as starting material. 15 M5

cal cd for ZTﬁlﬂoééigl—gﬁ 58%aceB f ound

(el ectrospray)® g} ! | ntReptifsg et eaistyphown

2- [ N (5- Met hyl pyPi diln- 3- yL mét hyl ene) ani no] - 4- met hyl pen

tanoic acid, tert-bulyl Bster O N alCG- 20 O The

title conpound was prepared in a simlar manner to
Tt Qe SR 25  SEPEH i @h er BTNRS clopntermediate 20, using
Intetmadiatel Hfodsestartiog msdsdial- dehyde. 1H NVR (CDC13): 58. 47
MS(oélchl,fors(bml-&sl@zﬁ)zas'\;.sz:ggﬁ 8j 021(%2H,1 g),(zzl. 5%(1 H, d),

+ S), . - 1. , ,

Msi‘.’%-((f?ee?ﬁj"?é%ﬁ; (WH'T 7 (9H, 's), 0.94 (3H, d), O.89

(3H, d). 25 Internediate 113
Interpledigt@ 148, 5R) - 2- | sobut yl - 5- ( 5- et hyl pyri di n-2-yl ) pyrr
rel-@S,45 5R) 2-14oBiutyh1 p3methexybs-iteH-batylbénidoyl) ut-iletiemiydiethyl-5-(5-

el A R R i

Racem c; tit coppound was prepared in a simlar

manner to Inte \atg 2, using Internmediate 112 as

starting L&k VB gal cd for gd@dd32N204+ H) : 377

5 M5 foun eﬁ@ ) o (MHH) Relsthgpigreociemiptey piewtli at e

114 o N\

rel -(2S,4S, 5R)-2-1 -1-(3-met hoxy-4-tert-butyl ben

zoyl ) - 5- (5- et hyl pyr jdi In-2-yl)-

pyrrolidine-2,4-dicdrboxylic acid, 2-tert-butyl ester,
Thed-titiet orhp@sideivae prepared in a similar manner to Intermediate 16, using

Intermediate 110 as starting material.
MS calcd for (C32H48Nzoes + H)+589
MS found (electrospray): (M+H)" = 589

Intermediate 112
2-[N-(5-Methylpyridin-2-ylmethylene)amino]-4-methylpentanoic acid, tert-butyl ester

XOW\/("; ®
o} ¥
The title compound was prepared in a similar manner to Intermediate 1, using 5-
methylpyridine-2-carboxaldehyde in place of 1,3-thiazole-2-carboxaldehyde.

'H NMR (CDCI3): $8.47 (1H, s), 8.33 (1H, s), 8.02 (1H, d), 7.55 (1H, d), 4.02 (1H, m) 2.37
(3H, s), 1.72-1.9 (2H, m), 1.47-1.64 (1H, m), 1.47 (SH, s), 0.94 (3H, d), 0.89 (3H, d).

Intermediate 113
rel-(2S,4S,5R)-2-1sobutyl-5-(5-methylpyridin-2-yl)pyrrolidine-2,4-dicarboxylic acid, 2-
tert-butyl ester, 4-methyl ester
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O Racemic; N Relative stereochemistry shomm O \ 10
The title conpound was prepared in a simlar manner to
wo ndognamds at e 3, using Internediate 113 as stRCT/EPZ03/011813
material. MS calcd for (C33H46N206+ H) : 567 M5 found

(el ectrospray): (Mt = 567 15 Internediate 115
rel -(2S, 4S, 5R) - 2<1 so| yl 1 (3-net hoxy-4-tert-butyl ben

zoyl ) - 4- hydr ox
met hyl pyri di ém yr' oI d| neX v | aci d,
tert-butyl esterm '-HOH ceni g ;e T\CI%%'SIWSTFQ \%e

st.ereqc tr 2 O,
g LSRN W ) il A EOTEAE%
IntgrimediptretiZAsestarting g@tatahr ting material . Ms calcd for
MS(caRAHAORZ RN+ H)5397 MS found (el ectrospray): (MH)

MS‘fo@?‘cp(Zele%ﬁoéﬂ?'%? pLes7yl6
rel - -1 sobutyl -1-(3-met hoxy-4-tert-butyl ben

zoyl ) - 4- met hoxymet hyl - 5- (5-
_ermgsg&a;mélnt di n-2-yl ) pyrrolidine-2-carboxylic acid,

rel{ZS,45/58) 2Hs eBatyl-1]3-Miha0p4/te3-batlbaEDyRFS (Haethylpyriin-2-yl)-

pyr%lfiﬂﬁ@m&d.ch#%dyﬁ& ¥R, DLEHANANUE S 4 imthpdsteO The
title conpound was poepared in a simlar manner to

Internediate 1 usi ‘[3\304 nternedi ate 115 as starting
material. M5 caI or C33H48N26+ H) : 553 5 MS

found (el ec = B&@mici| nt diate 117
2-[ N-(Thi en%oylm hyl & ' n?f"f"zf-smre?ﬁeml@ G "anoi ¢
acid, tent-butyl @st® 0 N~ O 10 The title conmpound

was prepared in a si anner to Internediate 1,
usi ng thi ophene- 2-carpoxaldehyde in place of
1, 3-t hi azol e- 2- carboxéldehyde
The title compound was prepared in a similar manner to Intermediate 3, using

Intermediate 113 as starting material.
MS calcd for (C33H45N206+ H) 1 567
MS found (electrospray): (M+H) = 567

Intermediate 115
rel-(2S,4S,5R)-2-1sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-(5-
methylpyridin-2-yl)pyrrolidine-2-carboxylic acid, tert-butyl ester

>(O\n\“n N w;,@\ Racemic;
o Y

Relative stereochemistry shown

(0]

0

The title _compound was prepared in a similar manner to Intermediate 20, using
Intermediate 114 as starting material.

MS calcd for (CazHaeNz0s+ H) : 539

MS found (electrospray): (M+H)+ =539

Intermediate 116
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-(5-
methylpyridin-2-yl)pyrrolidine-2-carboxylic acid, tert-butyl ester
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1 HNWR (CDCI3): 58.88 (s, 1 H, 7.43 (dd, 1 H, 7.35
(dd, 1 H), 7.08 (dd, 1 H), 3.94 (dd, 1 H, 1.86-1.72

WO 0489818 1. 63-1.53 (m 1 H), 1.47 (s, 9H), O.P61/€82003/011813
3H), 0.90 (d, 3H). 15 Internediate 118
rel-(2S, 4S,5R) sobut Wl -5-(thien-2-yl)pyrrolidine-2,
4-di car boxyl | 0%2 ert-butyl ester, 4-nethyl
ester I Chon, tive Rgge,egeochem stry shown
HO The t|t np
manner to Inter i
as starting material.

368 Ms found (el ectroppr
119 25 A0

Thé etltlrgi( g@?@n@R}Na QR by L (s?fmm?t r139|>fr3/er41.’0t qﬁtbrrhéﬁdteb@@ using

I e [Ralntieechtefeprheanisy shawh ar
, using 20 Internediate 117
calcd for (Ct9H29NOASHH) +:
) (MtH)+: 368 Internediate

rro i di ne- 4-di carboxylic
'nt%{meeatez1 se?StStBﬁ'W T, 4-net hyI ester 74 WO

MSZdMDWfOG(KB&&eWQE#EPZ@QQI 011813 OS .r N Racenmic: O

MSReLRd [eketraémagoaen) st558 shown O The title conpound
was prepared 1n a simlar manner to Internediate 3,

usi n Internmediate 118 as starting material. M cal cd

Interime 1A43No6S+H) +: 558 5 MB found (el ectrospray)
2-[HFhipn-2- Eﬁ&thylem@armmH-meilzﬂpentanmc acid, tert-butyl ester

rel -(2S, 4S, 5R) - 2-1sobutyi-1-(B-nmethoxy-4-tert-butyl ben

zoyl ) - 4- hydr oxynet hyl -

(thien-2-yl)pyrrolidine-23-c yld c acid, tert-butyl

ester OH "5 0 S N mk; N0 Rebative

stereochem stry showmn O 1‘?) 0
The title compound was prepared in a similar manner to Intermediate 1, using thiophene-
2-carboxaldehyde in place of 1,3-thiazole-2-carboxaldehyde.
'H NMR (CDCl,): & 8.88 (s, 1H), 7.43 (dd, 1H), 7.35 (dd, 1H), 7.08 (dd, 1H), 3.94 (dd, 1H),
1.86-1.72 (m, 2H), 1.63-1.53 (m, 1H), 1.47 (s, 9H), 0.95 (d, 3H), 0.90 (d, 3H).
Intermediate 118

rel-(2S,4S,5R)-2-Isobutyl-5-(thien-2-yl)pyrrolidine-2,4-dicarboxylic acid, 2-tert-butyl
ester, 4-methyl ester

lL

e /

u 0 .
Racemic;

Oj‘[ N oty S Relative stereochemistry shown
S H \ /

The title compound was prepared in a similar manner to Intermediate 2, using
Intermediate 117 as starting material.

MS calcd for (C1gH2oNO,S+H)": 368

MS found (electrospray) (M+H)™: 368

Intermediate 119
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-5-(thien-2-yl)pyrrolidine-
2,4-dicarboxylic acid, 2-tert-butyl ester, 4-methyl ester
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The title conpound was prepared in a simlar manner to
Internmediate 20, using Internediate 119 as starting
woraioe3mis M5 cal cd for (C30HA3NOGS+H) +: 530 REI/EP29031011813
(el ectrospray) (MtH)+: 530 15 Internediate 121
rel -(2S,4S, 5R)-2-1sob tyi -1- (3-nmet hoxy-4-tert-butyl ben
zoyI)-4-msthoxy t hyls
(thien-2-yl ?r i di nes -carboxyl ic acid, tert-butyl
ester 0 SN JO Rel BLENR,. 21 Ghen stry
showmn O, 0 - e conpound gared in a
simlar rmnner toln di ate 16, usmg I nternedi ate
120 as starting mater XM cal cd for
(C31H45NCBES+H) +: 544 _dvs found (el ectrospray) (MrH) +:

544 25 Exanple 1 75 V‘D 2004/ 037818 PCT/ P2003/
The ditle oemaeunsipivas_ PEpRIRT, (1N 12 (SR 1FRALY |§f’ B? Hl‘?%’ﬁ?eo% using
Intezrmnptiipted €8 dsostgming materd!. (1, 3-

StcBICGZQH (@Mgﬁowmf isgg ne- 2- car boxylic acid 1- 0 HON

Rgkative stereochem stry shown O
MS'F%Uﬁad u??‘%ﬁy)gpﬂ fl tg)?%edl ate 5 (0.053 g) in anhydrous

di chl ororret hane (1 m-) was added 5 trifluoroacetic
Intexmnedlidté 1@0) . The mi xture was stored at 20C tenperature

rel-02S48 56)2-1s dbtyl- (-t RoxyR3-taN-DRefIBé b yd i hy droxymetiis-

(thlgn§ {Ilgﬂ(}frp(gﬂfl%gﬂ% %ﬁi@%ﬁ@%&g@%& ptitl e. ggngll\J/gd

found(electrosp (I\/H—|)+:503 101HNI\/R
(CD3OD) : 373 ,,,,,,, 723(1H br s), 7.14 (1 H,

)., 0.5 (1LY ' %:F&gs‘??fgrz—if"&%hm"zdzso (32Z|0

(3H s), 334-
'H dd), 1.86 (1 H n,

M, 2.31 (1 H ddj,
1.30 (9H, s), 1.13 (3 1.12 (3H, t), 1.00 (3H,

d). Exanple 2 0
The title compound was prepared in a similar manner to Intermediate 20, using
Intermediate 119 as starting material.
MS calcd for (CaoHssNOsS+H)": 530
MS found (electrospray) (M+H)": 530

Intermediate 121
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-
(thien-2-yl)pyrrolidine-2-carboxylic acid, tert-butyl ester

o
W

>N
O
(0]

Racemic;
Relative stereochemistry shown

e

The title compound was prepared in a similar manner to Intermediate 16, using
Intermediate 120 as starting material.

MS calcd for (CaiHasNOsS+H)': 544

MS found (electrospray) (M+H)": 544

Example 1
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15
rel -(2S, 4R, 5R) - 2-1 sobutyl - 1- ( 3- net hoxy-4-tert-butyl ben

waQ eookp3Misret hoxynet hyl - 5- (1, 3- PCT/EP2003/011813
t hi azol - 2-yl ) pyrrolidine-2-carboxylic acid 0 HO N

SURINAT . :
- 6. M5 calcd f
(C26H36N205S +.H) > : 488 20 M5 foundc?elcect ?Lspray):
(MrH) © = 489 W(casw): 8 7.40 (1 H d), 7.26
(1L H brs), Fel® %N ), @B89:(1 H d), 6.56 (1 H,

s), 5.38 (1 H,WT(‘JI) N3 ( 3HRel®e,ste@ockeinistykhdpy  dd) , 3. 31
(3H, s), 2.80 (P K 2.51 (2H, m, 2.33 (11-1, m,
2.02 (11-1, dd), 1.8 -, m, 1.33 (9H, s), 1.15
(3H, d), 1.02 (3H, d).ol oton obscured by sol vent

25 Exanple 3 -
To h&butidPof Rterbaidid 5RPEE Yy ik ahRydiBt @ obnicdhdreQy i) RRR added
i ga ﬁiagﬁij ifsle E?‘%éiﬁé%ﬁsb%&?ﬁ 20°G dPTaPYgtovemisht. The
mixpe 4was EY2BoRET BRY Jba/resided 3vas trutgrafed{withralbenite ;give the title
conmbdunBelsaf $oli@. st er eochemi stry shown O The title

C S deh a simlar manner to Exanple 1
MS=D qfﬁ%? r?%'?ﬂ’?jas_t‘e’na%?;_sw cal cd for (CZSI—BSFN204SW-F|)- H) +
MS. fol elRsTPaRIAY -(@\* Kt r%?/)j_a: §]|\_-{|+1|l;‘|)+ = 477 5 1 H NMR

L, pes) 7-14

1HM&%@30|8)173.74337 (4, d), 73 (1 (bl db 6,851 s), £.94 (1H, s),
5.3¢)(1H,6d)9(3.701(3H, s)dig.,346-. 597 (4H,Hhn), )79 (18, A4, 2.50 KRH,9)), 2431&@ H, dd),
i M Py 50 47 Tho (L o, 62

1.33 (9H, s), 1.16 (3H, d), 1.02 (3H, d) Exanple 4 10
Example(2 S, 4R, 5R) - 2- | sobut yl - 1- ( 3- met hoxy-4-tert-butyl ben
rel42 UR;5R)RIsbp Lityd4 ((3,rﬁethbkpembrtﬂoutylbenzoyl);4-iﬁetnﬂ§o&ynﬁéthy|-5-(1 ,3-

S TeL~Y) (ol L6 e : eochem stry shown
th'%gﬂ'ﬁgf'ﬁd&ﬁdﬁ‘e- L:g'tgro\ég&f/%lg@ acid The title conpound

was prepared i siprbar manner to Exanple 1 from

I nternediate a&wlgd for, (C25H34N204S + H)+ : 459

,,,,,

\n \\\\\ N (/ J Retative stereochemistry shown
S

oy

0

The title compound was prepared in a similar manner to Example 1 from Intermediate 6.
MS calcd for (CasH3sN20sS + H) : 489

MS found (electrospray): (M+H)" = 489

TH NMR (CD;OD): § 7.40 (1H, d), 7.26 (1H, br s), 7.17 (1H, d), 6.89 (1H, d), 6.56 (1H, s),
5.38 (1H, d), 3.72 (3H, s), 3.41 (1H, dd), 3.31 (3H, s), 2.80 (1H, m), 2.51 (2H, m), 2.33
(1H, m), 2.02 (1H, dd), 1.88 (1H, m), 1.33 (9H, s), 1.15 (3H, d), 1.02 (3H, d). 1 proton
obscured by solvent

Example 3
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-fluoromethyi-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid
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M5 found (el ectrospray): (MrH) + = 459 15 1 H NMR
(CD3OD): 8 7.40 (1 H d), 7.25 (1 H, br s), 7.15 (1 H,
wa 20040388 (1 H d), 6.59 (1 H s), 5.03 (1 H, PAVEPBITB11813
(3H, s), 2.62 (1 H mM, 2.53 (1 H n, 2.43 (1 H dd),
2.18 (1 H, t), 4 f4FH m, 1.90 (1 H m, 1.33
(9H, s), 1.15 ( J-04 (3H d), 1.02 (3H, d)
Exanpl e 5 20 HO_ ™\ A" Q Racemic; '
2-Allyl-1-(3- erm) 4-1 butRfth't?éﬁ’zW")s‘-WﬁWP ol i di ne- 2-
carboxylic acid cemc OO Br
2-Allyl-pyrrolidine- xylic acid hydrochl oride
(J. Chem Soc. Chem , 1988, 22, 1447) (64 n)
was di ssolved in dichforonmethane (5 m-) and treated
Thé"t%b_&ﬁﬂﬁraépréﬂéd iDL :yi)nbamﬁ@r)ﬂer thExample'1 f(dho Interglediate 7.
t 9 The m xture was stirred 25
dfsﬂn@{zs &E '4)3 4Wl_8 h. Hydrochl oric acid (2N 5
SrfP“d(ﬁ/!%tr% 7r¥1xture stirred for 5 mn.
1Hmm63@@35§é@dﬂm éh 7@ Ay, &r 9TFASH(1H dk 6(1H, d), 659 (1H, s),
5.480118&d)1 4. as/ed: 58)(2]4! ), 37723(\39 202H303A3AS, 2.52 (2+f1 m)OI 2b39 (1H, dd),
[ rified by
2'05 ers)éqp a(gé LC o%?é|1| 8 co uﬁﬂﬁ)ézwgg g)utvvo-
sol vent gradient elution with (A water containing
Exdroplei4 acid (0.1% and (B) acetonitrile- water (95:5
rel‘(iS/)tRcamIzabsab l-ﬂqsmlahazy-d teA-HuHibe R0yl Jab-nadthgrB-Et, 3-thiazol-2-
nd analysis of the fraetiops by electrospray mass
spectroscopy, to give the titl e, conpound as a solid
(68 ng) 5 Ms calcd fw\nﬂ- 24 B)) NOB Race;+ : 394/ 396
M5 found (el ectrospray):l ( £ 39XFPsieroempRown
(CDCI3): S7.75 (1 H d),o7. 801 H d), 7.42 (1 H,
dd), 5.79 (1 H n), 5.22-5 282 m, 3.53 (2H, m,
3.15 (1 H dd), 2.86 (1 H dd), 2[Y0 (1 H m, 2.07 (1
ylpyrrondind-2&arg@dylicricid 1.52 (97, s) 10 Ref. (1):

Thelit ORicRd \nfag%&r@% Wgﬂwﬂ&@h&gr@#t&g%ﬂ&@'ﬁr@ﬁIn@ermedlate 9.
Msf%?ﬁ 5@@'%?0 Pa4p vensoy) -

rt-butyl benzoyl)-pyrrolidine-2
Msfoamda@igplrp@prw gM+iA) YH‘(§ N O Racemic O 15 Br The

THINMIR €COSDIPR BITCHONEIS, @Y, 028 €, bns)a 7slisni Had), Be89n@dH, t) 6.59 (1H, s),
5.05’(%)?3.53 f(él-‘P,'E‘),Zz.é’f[‘ﬁ-}’,'m), 2.53 (1H, m), 2.43 (1H, dd), 2.18 (1H, t), 2.04 (1H,

m), 1.90 (1H, m), 1.33 (9H, s), 1.15 (3H, d), 1.04 (3H, d), 1.02 (3H, d)

Example 5
2-Allyl-1-(3-bromo-4-tert-butylbenzoyl)-pyrrolidine-2-carboxylic acid

\
HO.
N ,
Racemic

o
(o)

Br
2-Allyl-pyrrolidine-2-carboxylic acid hydrochloride (J. Chem. Soc. Chem. Commun.,1988,
22, 1447) (64 mg) was dissolved in dichloromethane (5 mL) and treated with 3-bromo-4-
tert-butylbenzoyl chloride’ (101 mg) and triethylamine (139 uL). The mixture was stirred
at room temperature for 18 h. Hydrochloric acid (2N, 5 mL) was added and the mixture
stirred for 5 min. The organic was separated using a PTFE filter and concentrated to give
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pyrrolidine-2-carboxylic acid. M calcd for
(C23H26Br NGB + H)+ : 444/ 446 WNMs found (el ectrospray):
W(Q MBH)B—78¥8 444/ 446 20 1 H NMR (CDSOD) 5 7.64 (BRCHEPT)3/011813
.61 (1 H d), 7.36 (4H, m, 7.26 2Hn)3921,

ay %dvx{_lgu 39Th%1\f@s (J'Plfﬁos R)%?’ev%;sgSan%za HFZLI_§ %n ’c %s 8 a two-

soh@r@grqdprﬂelqﬁnpn E&tg aaterpgntaining formic acid (0. 1%) and (B) a etonitrile-
wateel(98:35/v) Ridbijinidg | fewhint gdic 10.03%nexish they elients;, tanduanalysis) of the
frackiBis by SreBYSHpPHYBED d;Berc&ifoé 9: totgliveétﬁ@kme?cth SOHAr 4 4 &Hlid (68 mg)

Mss“taéﬁ%&f@b%rs%@ C%W U3 To aRggleL?: gn of elative

MS)faund (elegtragrsay): ('\w*hgﬁ?d./ 8 mmol ), was added
THINMR (CDCRRaS Ft7A5c(18ic by 7(50 (1H,-Y), 7H2(18ioHdY, 5319 (el m)ed.22-5.28 (2H,
m), /58 gﬂhﬁ) @Hs%ﬂ”ﬁ&ﬁ%@kuee)h STRE(1BRIMERO7VAR, m), 1.87 (2H, m),
at ed 0 Vacuo and the residue was
1.5 6 porated with CH2Cl 2 (x22 and tol uene,
Reft (1) Svathesised framd e erpe-ddefibptylbpRzoic @sig (4%‘5 u(A/rFF'ieén 1990, 43,
gomolid was treated with 1 nL of a solution of NaCH 78
WD 2004/ 037818 PCT/ EP2003/ 011813 in nethanol (6.4 ngy
NaOH [n 1 nL MeOH) and was stirred at roomtenperature
Ex ht. The solvent was then evaporated in vacuo
2-Bendylttr -bmméemtwbpmv@opwyolmwgs@rw@ acib| C on
a Cl8 colum using a -sol vent gradient elution with
(A) water containing rmc acid (0.1% and (B)
acetonitrile-water (95: /v) containing formc acid
(0.05%9 as 5 the elgientsito give the title conpound
as a solid. M5 cal cd flor N( C25H34N2085.+ H +: 475 M5
found (el ectrospray): 9 = 475 1 H NMR (CD3OD): S
7.37 (1 H d), 7.25 (1 H, ), 7.13 (1 H d), 6.86
(1 H d, 6.56 (1 H s), 5734 H d), 3.71 (3H, s),
3.55 (1 H dd), 3.46 (1 H @&d), 2.68 (1 H m, 2.49
Thé 3ie dBmpodnd 3vasl Prelphrdd, indd)simBar0Rafdertto Ekample88 ftakn t2-benzyl-

per3|. ing:03 4. 1.14 (3H d), 1.00 (3H, d) Exanple 8
F ﬁgjs{cqié&g& gﬂ t'ﬁ bliéx i& (3-net hoxy-4-tert-butyl ben

MStfbumt@llecﬂowr;a)o)nyﬂH) dﬂ4ﬂﬂé¢@50ar boxylic acid '"SOH HO N
TH.NMRCD)OB): BaceniiH, ), Rel atH, \up, BBE(H9CART.28 (2H, $HPBI92 (1H, d),
3.38 (tH, m), 3.13 (1H, d), 2.82 (1H, m ) 2.33 (1H, m), 2.19 (1H, m), 1.85 (1H, m), 1.55
(9H, s), 1.35 (1H, m)

Example 7
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-hydroxymethyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid

HOH
HO_ 3 N "'lu(/NJ Racemic;
i s

Relative stereochemistry shown

o)

Y

To a solution of Intermediate 4 (52 mg, 0.098 mmol), was added trifluoroacetic acid (2
mL). The solution was left overnight at room temperature. The solvent was evaporated in
vacuo and the residue was co-evaporated with CH,Cl, (x2) and toluene, then triturated
with diethyl ether. The resulting white solid was treated with 1 mL of a solution of NaOH
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15 111~ o The title conpound was prepared in a simlar
manner to Exanple 7 fromliInternediate 4a. MS cal cd
womo4,@m58—l34N2058 + H)+: 475 MS found (el ectr oBEI/EPI003/011813
H+ =475 1 HNW (CD3OD): 6 7.82 (1 H, d), 7.56 (1

in rE%thg% ég ﬁg_fl;r ’ln% sj\ﬁg@a) gr]r Wagg% ctgs_‘%gm(témger@ﬁ)r? fvemlght
Thq_polyﬁntwLa ben evAPQEa <§ oafdél@e (Qﬂ.q Jyas ;mfﬁ& b(g&p{erse phase
HPHE, orl alQm(Q}lH{mrd)JsmE)@mom-eolgent gradient elution with (A) water containing
formie/ acﬁd’Z@ am (8 dosaimtmétwéken( Bsrei/pKontdinihg Formid bl RE105%) as

25
thetzeh‘l)m}'elr&sﬁ% ’i(ﬁ'g%g d ndSa Sé'rdboxyl ic acid ON HO
MS-calcd fR’a@e? 2058 *HIRATR | ve ster eochen stry showmn OS

MS@omwdr(mctroswrey)cd‘v‘iﬂd)nﬁdﬂﬁas prepared in a simlar
THINVIRECDIED s FaH @ H1d %éjf d"@t@Hlﬁ 6.9831FRUE B.56 (1H, s),

5341k & %38@?'08)3?%%&2 houRg 468 ?ﬁ* BB, . 2.3
(1H; 9d}2.Q2 (16} m).71.88(Hh M, 1.80 (8, s1.14 (341, diy 1. 0%(33445()1 H,
s), 79 WD 2004/ 037818 PCT/ EP2003/ 011813 5.85 (1 H,
o d0 (1 H d), 5.19 (1 H dd), 5. 11 (1 H, dd), 3.92

rorZa s 3R sl s e ol pBhaoyhiydrbdlpefy -1

thiazol-2qy)pyirogidiner2- Fbe%y"c acidy (9H, s), 1.14 (3H d),
1.00 (3H, d). 5 xanptenlO
rel -(2S, 4R 5R) - 2 I | -1- (3-net hoxy-4-tert-butyl
benzoyl ) - 4- pr (i?l Siace
(1, 3-thiazol - 2 ) vr LA di neaaiceetaéda@myt}ylsuowrc acid O N
HO N Racerni c; SBY tive stereochem stry shown O
JOY The title conmpoundg waS prepared in a simlar
manner to Exanple 1 frm nternedi ate 15. 10 MS cal cd
for (028H40N2058+ He) 517
The titte compound was prepared in ‘a similar manner to Example 7 from Intermediate 4a.
MS calcd for (Cz5H34N2058 + H) . 475
MS found (electrospray): (M+H)" = 475
TH NMR (CD;0D): §7.82 (1H, d), 7.56 (1H, d), 7.19 (1H, d), 6.68 (1H, dd), 6.35 (1H, d),
5.69 (1H, d), 3.63 (3H, s), 3.18 (2H, m), 3.01 (1H, m), 2.00 - 2.35 (5H, m), 1.30 (9H, s),

1.14 (3H, d), 1.11 (3H, d).

Example 9
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-allyloxymethyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid

\(C(o

N

"(/ / Racemic;
S

Relative stereochemistry shown

The title compound was prepared in a similar manner to Example 1 from Intermediate 14.
MS calcd for (CsHzsN20sS+ H') : 515

MS found (electrospray): (M+H)" = 515

TH NMR (CD;OD): 6 7.38 (1H, d), 7.24 (1H, br s), 7.14 (1H, d), 6.85 (1H, d), 6.54 (1H, s),
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M5 found (el ectrospray): (MH+ = 517 1 H NVR (CD30D):
S$7.36 (1 H d), 7.21 (1 H br s), 7.13 (1 H d), 6.84
WO 2000388 6.54 (1 H s), 5.38 (1 H d), 3.70P¢BEP2083/011813

3.42 (1 H, dd), 3.34 (4H, m- partially hidden by

5.859 iﬁe,% 5%02(1H|_|d) ds(]j}_é 1{!@8) %I?ﬁ(ﬁ} ddy, iﬂgg (?Eﬁ) r&f?é"isr-& 5 3.46
(1H; o 33§51|§)m ) 280 (1R m). dip2 (gHO@)E%ﬁ (). ddp "o9P (*414dd}.y1.87 (1H,
m),Bxah{eiHe s), 1.14 (3H, d), 1.00 (3H, d).

reI (2S, 4S, 5R) - 2- 1 sobut yl - 1- ( 3- net hoxy-4-tert-butyl ben

IIe)1 4- met hoxynmet hyl -5-(1, 3-
Iyﬂzméirolldl ne-2-carboxylic acid N

reli&%@Rrﬁﬂi-Z s -Ar(Peethpxy éﬂeﬁmtx'PPVZ%)ﬂbﬂmm@"@Mme%"f"
(1,3 thidzol2-y) pyotalidinen2-carbioxytic aeif ate 16 (51 ng, 0.1

mml ) in dichloromethane (5 ni) was added

trifluoroaceti nm.) and the solution stirred

at anbi ent tenpdr re overnight. The reaction

m xture was eyNapx dg d theresidue triturated with

di et hyl ether t t iRbibie: seeomEisAGhas a sol i d.

25 M5 cal cd for 05S + H)+: 489. M5 found

(el ectrospray): (Mt 489 Nnr spectroscopy showed

this conpound to be i al to exanple 15 - racemate

vs singl e enant i omer<° 30 Exanple 12 80 WD 2004/ 037818

Thé:) % are ln a lmllar manner to Example 1 from Inter edlate 15.
§7y (3-met hoxy-4-tert-buty
0&1(%1 1,3

MStfhmrat@Ieczowr?wnyﬂﬂ)i &i59e- 2- car boxylic acid |- OHN
1HRmnRr(0DgoD)Q@I7aI6 e, 8, ereioa e bt s); vylss(hav\o) 6@4The, d))6.54 (1H, s),
53&)55 ca! Hds""%%nggE &F% 34” daﬂ[au?‘ﬁ gh b&%olvent) 2.79

"G StToia ?Ewi@trg B4.3H. m). 1.30 (9K,
s) QIWKQSH,:d)SG)QO (Mrhrd)spee (Fbdkopy shovved this conpound to

be identical to exanple 16 - racemate vs single
Ex%ﬂ@thorrer 10 Exanple 13
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid
/

\<O¢§-O
HO__ & N "-n(/NJ Racemic;
i 5

Relative stereochemistry shown

0]

PAY)

To a solution of Intermediate 16 (51 mg, 0.1 mmol) in dichloromethane (5 mL) was added
trifluoroacetic acid (2 mL) and the solution stirred at ambient temperature overnight. The
reaction mixture was evaporated and the residue triturated with diethyl ether to give the
title compound as a solid.

MS calcd for (CasHagN20sS + H)': 489.

MS found (electrospray): (M+H)" = 489

Nmr spectroscopy showed this compound to be identical to example 15 — racemate vs
single enantiomer.

Example 12
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rel -(2S,4S, 5R)-2-1sobutyl -1-(3-nethoxy-4-tert-butyl ben
zoyl ) -4-isopropenyl -5-(1, 3-

WO beoansisiL- yI )pyrrolidine-2-carboxylic acid HQCT/EP20MB/011813
Racemni c; . Relative stereochem stry showmm OS O/O

1

rel ?%2%3&-"3&" 144 ﬁa“%&o%{“e‘%"r@*}'ﬁéﬁf ofF oy

th'ﬁ@'ﬂdﬂ)ﬁﬂ@hﬁ'@?"aﬁ?ﬁ BV FﬁFljh . The sol vent was then
evaporated in vacuo.agd the residue was triturated
with di ethyl etHer—The resulting solid was collected
by filtrationg dri e{al N vagdac.to give the title
compound. M5 c@Tﬂcd orS 7HROMROkGockenidyyishowd 85, VS
found (el ectrospragf)s H) += 485. 20 1 H NVR ( CD3OD):
6 7.36 (1 H d), 7.1 m, 6.88 (1 H d), 6.51 (1
H s), 5.32 (1 H d), T4. (1 H br s), 4.68 (1 H,
s)369(3Hs)3320(1Hn)249(2Hn)233(1

Théftl edgc) nQ%vas(p“e'bar?S Srﬁgr r(mérjrﬁér té‘txarﬁpl@% 1(f|?8fh Irﬁérmedlate 17
‘%‘f@% %3 3H, .

Msz%icdf r (Cor 38N (}S+H
MSrfolind (ERctresmRY): tMtEDbISUROB - 1- ( 3- met hoxy- 4-tert - but yl ben
N Gypedtrabcbpyp Bhewsd thes €dmpound to be identical to example 16 — racemate vs
1) pyrrolidine-2-carboxylic acid 81 WO

S'”é'gﬁ%gt%ls PCT/ EP2003/ 011813 N HO 111114~ Raceni c;

N r. Relative stereochem stry shown sD/ O The title
Exampleoithd was prepared in a simlar manner to Exanple 1
relf(zs,ﬂslsﬂ)@rleedhm-e (33nethbky-dabadutylbe (LR DB Senyl-5-(1,3-

.z-w %@g—'&grﬂ Yﬁﬂa[: pray): (MrH+ = 487. 5 1 H

, 7 16 (2H, m), 6.85 (1 H,

6.46 (1 H, s} (1 H 3.69 (3H s), 2. 51
(2H m, 2. 26 JE e 97 (1H "dd), 1.84 (11-1, ).
1.66 (1H, ‘ 9\143’ . Ricedd (3H, d), 1.00 (3H,
d). 0.903 (3H oﬁW H &y'at'veesea?ﬁbq"@tWW1o

(2S, 4S, 5R) - 2- Isobu y
) - 4- met hoxynet hyl -
t hi azol - 2-yl )pyrrol | d|

e

(3 met hoxy-4-tert-butyl benzoyl

carboxylic acid [Enanti omer

A of
lntérﬂ{ed(ai’e'snﬁw Mg, 2. 14saim5|ywa§.d(saom@d o rrifludroaestic &did y{2omb). The
rea%ﬁ%ri] 2" Ieft at Irocgn mgera%xre é:v rni I)Iér):}e/r.'srolvent Wﬁls tgen ev%porated in
va%olqin g? (IﬁSI ue was fritirated with diet I et he resul ing SO|Id was collected

by filtration and dried in vacuo to give the title compound.

MS calcd for (CoH3gN204S + H)*: 485.

MS found (electrospray): (M+H)* = 485,

TH NMR (CD;OD): §7.36 (1H, d), 7.15 (2H, m), 6.88 (1H, d), 6.51 (1H, s), 5.32 (1H, d),
4.78 (1H, br s), 4.68 (1H, s), 3.69 (3H, s), 3.32 (1H, m), 2.49 (2H, m), 2.33 (1H, dd), 2.02
(1H, dd), 1.88 (1H, m), 1.71 (3H, s), 1.30 (9H, s), 1.16 (3H, d), 1.01 (3H, d).

Example 14
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-isopropyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid
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HOIS, N\ D Chiral, Enantiomer A O N Absol ute
stereochem stry shown O Stereochem stry determ ned by
w0 edogngmsee to Internediate 21 15 To a sol uti onCDEP2003/011813
Internediate 21 (191 ng) in dichloronmethane (5 nL) was
added trifluoroacetyc acid (5 m-) and the resulting
sol ution was a stand at 20C for 18 h. The
m xture was eva or ed {0 dryness and the residue was
triturated wit o '(O/ i v&aceBRant i omer A of the
title conpound 27 SEEPRYroPonn
(C26H36N205S + H)0o": M5 found (el ectrospray):
(I\/H—|)+—4891HNI\/R 1Z§ : 87.87 (1 H d), 7.61 (1
H d), 7.23 (1 H d), .72 (1 H, dd), 6.37 (1 H, s),
5.67 (1 H, d), 3.65 (GH s), 3.21 (2H, m, 3.11 (3H,
Thalitle @ng®uhd wes prépared h7a smﬂaﬁﬁamrxﬂﬂ,to Fkampl2.10fond Irtermedjate 13.
MSlcaks? f6.9(l¢27|-§3}N201481f5Hf31:37 d), 1.13 (3H, d), Carboxylic

Ms%gbrﬁjd %{egirggb ?%Ch@ﬂq'\gd‘t gx\é\nn.tplhesgllvent Thi s conpound

b
TH AR CDEOLY Both (Ot 1) ATHLTN 6 B hD dah dBS TN, 5). 5.22 (1H, o),
3.68€8idy sy BASd (BM mef22e1i2id, mph 1.9M1ef, Wﬁﬁlm@(ﬂ‘ﬂ. nnd.eshotinm), 1.31

(9H, @) b|e14((%ﬁ; &)3’15@(3Ha§% @r%\(/(@H &xemsl( §ch§

(2 é | sobut y met hoxy tert but yl benzoyl
) - 4- et hoxymet hyl -5-(1, 3-
Examples\9 - 2_y| ) pyrrol i di ne- 2-carboxylic acid 82 WO

(25248) SRP 2 TARItACTF (2 0SrYot e tButy(tiemz oy ) drmpthaxgiethyl-5-(1,3-
thléﬂl-z(ﬂ?yﬂéhame'ﬁcbmvﬁ&hci@l‘ (3-met hoxy-4-tert-butyl ben

f r@i(Z? 4§f5R%-ZTIs<}butyl)1 =(3~ Pc?lth%f( te{t Eg?yﬂ)bwoyl)A-
memwmﬁtaql-%@ Jinipzol-2ylipyrrelidineicathoxyinasidioner A O
Absol ute stereochem stry shown Ol \ Stereochem stry
determn by )L Ay crystallography ~O To a solution
of Inter 2 (219 ng) in dichloronethane (5 ni)

was add&i oroacetic acid (5 nL) and the
resul tin ]soPut |W\Na§2'§&e E@ﬁ;@kw@pﬂgﬂfor 18 h. The

m xt ure VvaS) eviapoy at edtetedshe Etyﬂﬁﬁﬁnemehfetehlﬁtoﬂrﬁﬁﬂedhtk&1 was
triturated with_ ether to give EnantiomerA of the
title compound @s asolid. Ms calcd for (C27H38N205S +
H) +: 503 M f sund (el ectrospray): (MrH)+ = 503. 10 1

To F NWRtiGrCE3 A)ermbdiate3 21 ( (19, mg) .in Aidhlorometiand) (5 MLY3wdsl added

tnflﬁbrggéegg%c%?w HL:)) Hnd463 resﬁmﬁ sél@m{%wgg allow@fﬁg s(a%d'ﬂ't 2 for 18 h.

The ny(lg "(dzﬁ-? apfrat @Sd ries,§1 d e r él% W Jf%rftedl\knm-)ether to give
Engritiamenf of thejtitlecopipognd aqa@gllc( 3H t), Car boxyl ic acid
MSatdddor (€©x¢-isNds8 + H)*: 489.

MS found (electrospray): (M+H)" = 489

TH NMR (CD;OD): 3 7.87 (1H, d), 7.61 (1H, d), 7.23 (1H, d), 6.72 (1H, dd), 6.37 (1H, s),
5.67 (1H, d), 3.65 (3H, s), 3.21 (2H, m), 3.11 (3H, s), 2.69 (1H, t), 2.17 - 2.33 (4H, m),
2.05 (1H, m), 1.33 (9H, s), 1.15 (3H, d), 1.13 (3H, d), Carboxylic acid proton exchanged
with solvent. This compound was identical by NMR to Example 11 (above).

The absolute stereochemistry of this compound was determined by reference to
Intermediate 21 and shown to be (2S,4S,5R), as drawn.

Example 16
(2S,4S,5R)-2-1sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid
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with solvent. This conpound was identical by NVR to
Exanpl e 12 (above). The absol ute stereochem stry of

wao kiog/ogmsmpound was determ ned by X-ray cryst al PODERNY011813
15 and shown to be (2S,4S,5R), as drawn. Exanple 17

Enahtiothiar°A - %7 S,gP?ﬁ;v‘iBs aﬁﬁ]?@[wm A Rletr By LA RBER W enzoyl)-4-
ethgxmtw%(aﬁrtame yhRyxsslidine2-carbgxylis acidl _ s

Chiral; sa Ut e stereocheni stry as drawmn 00 Br
Thetltlec ondsvvas prepared in a simlar manner to
Exanpl e f?@‘s g \\/E?ern&% Al fonds as starting

mat eri al d~T or e kigeRrehN246+ H) + : 551 and
553 25 MB f8un| ect ‘%@ﬁffﬁ%dewm%y&'aws%'igfaa'ﬁd 553
1H NVR (CD3QD): ¥ 83 (d, 1 H), 7.60 (d, 1 H, 7.42
(d 1H) 7097 m 2H), 561(d 1 H), 3.28-3.20

To @rI)SO'UEO'a)zof(lmerme%ate ?54@19(@9) g%dlcl'!i_g@ Ziraae 25T

6@) ng Was added
trifiddroa@atly .acRD(SEmdjrpha tHeBresulting solution was stored at 20°C for 18 h. The

mixtuze W éggpogatbé Q@lﬂryﬂesi dndr el RisRiud-wad tritivated WRNZSYEr)to give

E@ﬁéﬂﬂgﬁ%@f { Q'séﬁom - 83 WO 2004/ 037818

pyrrolidi ne-2-carboxylic acid
MSH@‘?FUP\U(C@NW'\&OSSM") ute stereochenistry as drawn
MS@burﬂw(eldctrbtmayc)oMﬂ-m)ﬁd 508s prepared in a simlar manner

X a ©): 5, 78&8( 'ng ;ﬁ@fzﬂd t'ﬁ2§@1H , B78IAH n@b),76.36 1H, d),
[

56%ﬂ$ P3 23%5 egtro"’? rag%g) "555 @%dﬂm

m), 43 (Hos ) 15 @ 79)B3.1843H1d}f,0943Hgh), %arquwhs ac"# PAROR axchanged

withLsdtyent 7 THi8 conghourid whs iden®@l byl NMR td) Exanfplé 32 (above). H) ,

Thedalgsdldte %%réd'ﬁhe%'i‘&ry o treé cé’Té%u#d(‘Waslclié%smlﬁecY By 6(tra§« chstallography
anﬂ%hfesvnzt?]beééﬁ 43@% 6%Y ?rgs‘%’@ 10 rEnxarrpI e 19

Example 17
(2S,4S,5R)-2-Isobutyl-1-(3-bromo-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-thiazol-
2-yl)-pyrrolidine-2-carboxylic acid

—
0

S .

HOw® oy J Chiral;
Y

Absolute stereochemistry as drawn

(o)

Br
The title compound was prepared in a similar manner to Example 1, using Intermediate 29
as starting material.
MS calcd for (CsH3sBrN204S + H)*t : 551 and 553
MS found (electrospray): (M+H)* = 551 and 553
'"H NMR (CD3;0OD): 6 7.83 (d, 1H), 7.60 (d, 1H), 7.42 (d, 1H), 7.09-7.04 (m, 2H), 5.61 (d,
1H), 3.28-3.20 (m, 3H), 3.15 (m, 1H), 2:72 (t, 1H), 2.32-2.15 (m, 4H), 2.02 (m, 1H), 1.45
(s, 9H), 1.10 (t, 6H), 1.06 (t, 3H).

Example 18
(2S,4S,5R)-2-Isobutyl-1-(3-chioro-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-thiazol-
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(2S, 4S, 5R) - 2- 1 sobut yl - 1- ( 3- net hyl - 4-t ent - but yl benzoyl)

- 4- et hoxynet hyl -5- (1, 3-thi azol -
WQ@2004)ppRse8 ol i di ne-2-carboxylic acid -Os HO PCIMEP2003/011813

Chiral; 00 Absolute stereochem stry as drawn 15 Sodi um

' . %.di ' in mneral oil; 0.061 g, 1.52

z'yﬁw*&@é'{seq%é‘a@ﬁgéghﬂn' rred solution of Int e?medi ate

28 (0.48 g, O. rrma{o;l_i‘n anhydrous DMF (10 m-) at

0C. The resul{im gture was stirred at O0C for 30

m nutes pri @p_ts e( dition of iodoethane (0.37 i,

4. 65 mmol) . T% was <shiakred at 5C for 2 h,

t hen evapor at edot o ness. THEUe FLSF YUY %428 di ssol ved

in trifluoroacetic™s 8 m-) and stirred at room

tenperature for 19 20 hi>The trifluoroacetic acid was

evaporat ed .and the residye. dissolved_in ethyl .acetate,..
The,fileh camguing Was PEFPATel Pt ez Besner ko fxeelp Jr upild Imepdiate 30
as stadiog natedAlct was purified by chronat ography on
MS<dalddaar @E&H3g{s|N5@4s:yeﬂ)’ohmw sodyl acetate (gradient

Ms%ﬁﬁcigﬁcﬁ,{, (97 v) as el uent and then
w?épe%@o 85@?. be %@a oty ReEh A .55 0. 11,

5.63 (d8TH), 3/B9Bdd (e, @éll) e’t@& -39 pr(ary JH), (ZMHI—{} HH} 243172151 (mvH), 2.03-
19?@%@@)1@(@ @-1)Gd01t BiM), 17065@C{Hl) , 7.27 (d, 1 H),
1H, 2 (bs, H),5625(d 1 H,

328319(m 3H) 320309(m 1 H, 2.69 (t, 1 H,
Example 1& 34 2.32-2.14 (m 4H), 2.02 (m 1H), 1.35
(25(4S,5B)2-Ischutyl-1-(8-methyl-4itegdytuibepgoyi4-@thgxrynsithyl-B0 ,3-thiazol-
2y ?wgi.@ing@ -Sdrb¥¥ 10444 037818 PCT/ EP2003/ 011813

rel/ - (2R, 4R 5R) - 2- Benzyt=1- ( 3- met hoxy-4-tert-butyl benzo

yI)-4-rrethoxy hyl=%- (1, 3-

t hi azol - 2-yi) - )| i gi ne-2-carboxylic acid HO S

Ll:-f O Racemoey” | gtive stereochem stry showmn O

pr epar"?gmg Qere%chgaqgafis%raw Jrenner to

medi at e arting
material. MS cal cd C29H34N205S+ H)+ : 523 M5
found (el ectrospray)t FH) + = 523 1H NVMR (CD30D): 8

Sod| uﬁ:\%yﬁmje @ digpetSioh th miHé}al ol 0661 § 1.8 ¥mdP & ddbed to a stirred
solt:.lﬂl_cpn ofqntermédc‘ate%('o 48 g, 0.93 mmol) in anhydrous DMF (10 mL) at 0°C. The
resulting mixture was stirred at 0°C for 30 minutes prior to the addition of iodoethane (0.37
mL, 4.65 mmol). The mixture was stirred at 5°C for 2 h, then evaporated to dryness. The
residue was dissolved in trifluoroacetic acid (8 mL) and stirred at room temperature for 19
h. The trifluoroacetic acid was evaporated and the residue dissolved in ethyl acetate,
washed with water, dried (Na,SO,) and evaporated. The crude product was purified by
chromatography on silica gel using cyclohexane-ethyl acetate (gradient elution from 2:1
viv to 3:2 v/v) as eluent and then crystallised from diethyl ether to afford the title
compound, a solid.

MS calcd for (Cy7H3sN204S + H)* : 487

MS found (electrospray): (M+H)* = 487

'"H NMR (CD0OD): § 7.81 (d,1H), 7.56 (d, 1H), 7.27 (d, 1H), 6.85 (dd, 1H), 6.62 (bs, 1H),
5.625 (d, 1H), 3.28-3.19 (m, 3H), 3.20-3.09 (m, 1H), 2.69 (t, 1H), 2.37 (s, 3H), 2.32-2.14
(m, 4H), 2.02 (m, 1H), 1.35 (s, 9H), 1.12 (d, 3H), 1.09 (d,3H), 1.05 (t,3H).

Example 1, using |

Example 20
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4.82 (d, 1 H, 4.15 (d, 1 H, 3.81 (s, 3H, 3.39 (d, 1
H, 3.30 (s, 3H), 3.27 (dd, 1 H), 3.21 (dd, 10 1 H),

wQ@288/08tu8 1 H), 2.72 (t, 1 H), 2.50 (dd, 1 H), paTaB2003%011813
9H). Exanple 21

rel ?&4&25%)?2?35 mg\{l%- evgébg -4&2&‘-@]&%)42396-2%&%BW&Q&MB-U,3-
tYPP

th'ﬂﬂ"é’zm PYTo ‘7'"5' i 2% car boxylic acid 0 HOs N
... Racemc; Re |ve stereochem stry shown O 15 The
title conpound was prepared in a simlar manner to
Exanpl e 1, using| | ptér rfedi ate 38 as starting
material. M5 Giﬁ]af. f e,
found (el ectros
6 7.36 (6H, m,

&6@3 55+ Hy+: 537 Ms
H) -+Reati® 3Fre@@mibty siWR ( CD3OD) -
-1, d), 7.03 (11-1, d), 6.48
(11-1, d), 642(11- 4. 73 (1L H d), 4.02 (1 H,
d), 3.68 (3H s), 3. . m), 3.25 (2H, dd), 3.19
(2H, ™), 2.76 (1 H Ay, 2.64 (1 H t), 2.37 (1 H,

Th%ﬁt % é@néi}%‘ p?%paréd 913a g ?hli'gr %Anr@f%@k&n&% 12§smg Intermediate 37

as plafting atgi@l sy - 2_ | sobut yl - 1- (3- met hoxy- 4-tert - but yl ben
MSzasdd)for(CaoHzsN0sS+ H)t : 523

MSW@IM&D wmbgmb )S(Mply)"aism 2-yl ) pyrrolidine-2-carboxylic

cﬁﬁ 8@@5[?0?%0%1%2 g‘om) 6.55 (s, 1H),

s q,vw TR 1 |t(? eI Bhh k. 321 .

1H} i2(89 (e, Thigrihé2 (ttU'I)Eiéﬁpiﬂ@ 1H), U438 (5 OHMt er medi ate 43  as
starting material. MS calcd for (C27H37N305 + H)+ :

Ex3 M5 found (el ectrospray): (MH)+ = 484 1 H NWR
—%: 8 8.52 2H), 8.30 (s,.1 . (.14 (d, .1
rel 2%,6R( ’)-ZIBf.blz’yl-é_(-(glgn?@ox!Aﬁﬂ't-b(lgylggn%%yl)-&-eﬁqu&lg]eébyl}(_%ﬁ,3-
thigddl-2-y3)-pyrrélidinie-2a¢arbexyi® qaid 1 H), 2.92 (s, 3H), 2.70
(m 1 H, 227 4H), 2.05 (m 1 H), 1.27 (s, 9H),
1.14 (d, 3H), (d, 3H).. 10 Exanple 23
rel-(2S, 4R 5R)-2F | soUtoyl - 1
- (3-nmet hoxy- 44 LeNy/- byt y enzgayl - 4- met hoxynet hyl -
(pyrazin- 2- yl)p?rrr i diy ; 2- Rt Q% krlefistd Sokh

o)

Pae

The title compound was prepared in a similar manner to Example 1, using Intermediate 38
as starting material.

MS calcd for (CaoHasN20sS+ H)* : 537

MS found (electrospray): (M+H)* = 537

'H NMR (CD3;OD): & 7.36 (6H, m), 7.19 (1H, d), 7.03 (1H, d), 6.48 (1H, d), 6.42 (1H, s),
4,73 (1H, d), 4.02 (1H, d), 3.68 (3H, s), 3.34 (1H, m), 3.25 (2H, dd), 3.19 (2H, m), 2.76
(1H, m), 2.64 (1H, t), 2.37 (1H, dd), 1.29 (9H, s), 1.03 (3H, t)

Example 22
Enantiomer _A of rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-
methoxymethyl-5-(pyrazin-2-yl)pyrrolidine-2-carboxylic acid
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O Racem c; HON Rel ative stereochem stry shown O ON

The title conpound was prepared in a simlar manner to
waxanpbBisd, using Internmediate 46 15 as st artP@OEP2003/011813

material. M calcd for (C27H37N305 + H)+ : 484 M5

found (el ectrospray): /(MtH + = 484 1H NVR (CD3CD): 8

8.62 (s, 1H), B 11(¥ 1H), 8.08 (s, 1H, 7.00 (d,

1H), 6.73 (d, 6N40 (s, 1 H), 500d1H) 360

(s, 3H), 3.20-{mn1"
2.62 (m 201 12 45V
1H), 1.80 (m ,

(d, 3H). Exanp Ie 24
rel- (2S4S, 5R) 2-1sobut yI - 1- (3 met hoxy-4-tert-butyl ben

zoyl ) - 4- met hoxynet hyl - 5- ( 5-
Thw@gam@guag viae T v\la)wﬂ?rdnmeﬁ@ Bxamplpdx yeing Infemediate 43
as 86rtvMOn20&#1.037818 PCT/ EP2003/ 011813 s HO N Racemic; O
MsQaR%|f@ft(lc\57¢-|3§N3@530iqﬁef‘ﬂ83t ry showmn ,0O The title

Mscfof};?dgf% trP?ﬁr@F h@gﬂ_‘a)[ L jd, a SI m | ar manner to Exan'pl e

tartin ma

H BR (B Q0), CBABENRIDEE A0HE et T4 € U 1S . 1), 6.35 (5, 1H),
5.52¢dl eitt)r 28D (:)\BH), §.84-K)H; nv), 303 (i 1NVR. 96 GH),: 2. 80 {n5TH) 2.27 (m,
4H£|2 d?;'x)(m i’H?—21 ;§71(3§H9Hy1)1 14gd72H)(1 @ BH). 6-29 (1 H s),

, 3.26-3.15 (2H, m, 3.11

(3H, s 277267(1H m 2.37 (3H s), 2.3-1.94

Ex €39, 1.31 (9H, s), 1.11 (3H d) and 1.08 (3H d)
rel-{25 ,ERHR){26l sabutlyhra +{8intethoxy’d dért-butylbenzoyl)-4-methoxymethyl-5-

(pﬁfém-(z?y%p@ﬁ»oﬁ%@z hﬁm%kWé adid( 3- met hoxy-4-tert-butyl ben

thoxymst hyl Whyl 1, 3-thiazol -2-yl)pyrrolidine
- 2-carboxylic / Chiral; Enantioner A ON
Rel ative st aioe@thghi"t ?showﬁﬁ&?ﬁecske,eé@mu},eshmnt | e
compound was preepar eq a simlar manner to Exanple

1, using Interm;9d| 03 15 as starting material. M
cal cd for (C27H38 r +H) +: 503

23 23 (SZI?JV 2 o'é}?érﬁm%‘kmcns
m (m
(s, 9H) 1 05 (d, 3H) o 93

The title compound was prepared in a similar manner to Example 1, using Intermediate 46
as starting material.

MS calcd for (C7H37NsOs + H)* - 484

MS found (electrospray): (M+H)* = 484

'H NMR (CD;OD): & 8.62 (s, 1H), 8.11 (s, 1H), 8.08 (s, 1H), 7.00 (d, 1H), 6.73 (d, 1H),
6.40 (s, 1H), 5.00 (d, 1H), 3.60 (s, 3H), 3.29 (m, 1H), 3.23 (m, 1H), 3.14 (s, 3H), 2.62 (m,
1H), 2.43 (m, 1H), 2.31 (m, 2H), 1.99 (m, 1H), 1.80 (m, 1H), 1.18 (s, 9H), 1.05 (d, 3H),
0.93 (d, 3H).

Example 24
rel-(2S,4S,5R)-2-1sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-(5-
methyl-1,3-thiazol-2-yl)pyrrolidine-2-carboxylic acid
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M5 found (el ectrospray): (MrH + = 503 1H NVR (CD3OD):

8 7.52 (1 H s), 7.22 (1 H d), 6.72 (1 H d), 6.29 (1
waohoosp37s8 5 (1 H d), 3.64 (3H, s), 3.26-3. 15P¢REP2003/011813

3.11 (3H, s), 2.77-2.67 (11-1, m, 2.37 (3H, s),

2.3-1.94 (5H_ m, 20 1.31 (9H, s), 1.11 (3H d) and

1.08 (3H, d). appt® 26

rel-(2S,4S, 5Rk: solut yl - 1- ( 3- met hoxy-4-tert-butyl ben

zoyl ) - 4- metHoayy et Hgl J5- ( 2- .

chioro-1, 3-t hivagkl -2V ) pyrrol i SidiesedahagXishi ¢ aci d

y -111--0 / s° Racenmic; N Rel ative

stereochem stry shoyn~0 O 25 ,0 The title conpound

was prepared in a spmbar manner to Exanple 1, using

Internediate 56 87 WD 2004/ 037818 PCT/ EP2003/ 011813
Theytitleseampaung wastrsenaied inpssiedpcmanesr to E2aPRISd) MoiDg dntermediate 51
as sfhrting &dhidi25 Ms found (el ectrospray): (MH + =

MSA2RH AR5 ) ségqa Y563 8 7.42 (1 H,'s), 7.21 (1 H,

, LT 46 (1 H s), 542 (1 H s), 5
Mi%f%‘?{%ﬁ%‘fgﬂ’ra@: iy 1,80%, 3, 1)2 (1 H I(T) 3, o%; 3H,
'H NMR (£ ROD)15 AB52(1H, 9, B2231)( @2 (1, d)26.89 (1H.15)+p- 51k H. d), 3.64

(3Fﬂ,s$,33(.2@3‘|,155(2|ﬂ,)rﬁ),@91 1(@H, sFQ)Z?(—%S'aI(I‘I}:'I{G'n)Z?B? (3H, s)t,) 2.3-|1.§4 (5H, m),
- z -(3-nmet hoxy-4-tert-butyl ben
RO AR Ay E

nmet hoxy- 1, 3-t hi azol - 5-yl ) pyrrolidine-2-carboxylic acid
Exaqple25 N .S \\! s - O Racemic; O/N Relative
Ensh®emec har ifr yr_eS_(‘B|SI,WS,5R)-2(E6WI.&yl-1 {3-tnetitoRyedHrett-batylbenzoyl)-4-

| r o . .

mePA ARy S Pt (B IricBlie £ cdrodiylid deig.

(C27H38N206S+TH) ++7~&®19 15 MS found (el ectrospray):

(MrH) + = 519 Nt 6CD3OD) : 5 7.2 (11-1, d), 6.89

(11H s), 6978 _J8), 6.54 Grideepionyp 5. 23 (111-1,

d), 3.94 (3Ho 7 (3H, s)feeRefgeopimyy sy 3. 12

(3H, s), 3.04 (1 2.96 (1 H n), 2.29-2.05 (4H,

m, 1.98 (1 H m, Y 38 (9H s), 1.08 (6H m. 20

Exanpl e 28 e

The § SorapoUR Aok prRAT e i i3 Banmer 16 Example 5, Lsing Infermiatiate 93
as starting material.

MS calcd for (Co7H3sN205S + H)t : 503

MS found (electrospray): (M+H)* = 503

'H NMR (CDsOD): 5 7.52 (1H, s), 7.22 (1H, d), 6.72 (1H, d), 6.29 (1H, s), 5.5 (1H, d), 3.64
(3H, s), 3.26-3.15 (2H, m), 3.11 (3H, s), 2.77-2.67 (1H, m), 2.37 (3H, s), 2.3-1.94 (5H, m),
1.31 (9H, s), 1.11 (3H, d) and 1.08 (3H, d).

Example 26
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-(2-
chloro-1,3-thiazol-5-yl)pyrrolidine-2-carboxylic acid

&~ O/
oy 87/(“ Racemic;
W

HO_
\[T N Relative stereochemistry shown
o}
o)
O
The title compound was prepared in a similar manner to Example 1, using Intermediate 56
87
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30

(1, 3-thiazol -2-yl)pyrrolidine-2-carboxylic acid ~,-C s
HO ~ ~ N""" \\ Racemc; Il ~~/ Relative

wat@resmshen stry shown 0 ,O The title conpounBCwaB2003/011813
prepared in a simlar manner to Exanple 1, using

as 'tQFtPnr j e 58 25 as the starting material. M cal cd

|—Q+ .. 505 Ms found

MS(C@l'Cé’éP? @ggi‘r’sa?'j“eo(% Hpe® ' H NVR (CDCI3): 8 7.48

MS(fadndl(elet}rosprag® (NHH)+1= 528/5257. 11 (11H, d), 6.88 (11-1,

'H MR gcégotﬁ)le 79D, (1H5sR 2. 211(iH1 d), .74 81 7d)( 846 ($|)i,,s)350m (1H, s),

(2
R
(1Hmym), 13§19'(‘§ﬁ)| 9(6& 98 (3H, d), 1.04 (3H, d). 88V\D

2004/ 037818 PCT/ EP2003/ 011813 Exanpl e 29

Exdble(25, 4R, 5R) - 2- 1 sobut yl - 1- (3- net hoxy-4-tert-butyl ben
re'gé’%é' Pl soPuy T Grne et il i
methaxys1, ééh@észw-yamér&'tﬁm RAcithi

Rel ative stere std/y shovvn 005 Thetltle

conmpound was B ar d kN a simlar manner to Exanpl e

1, using Inté o5y Cas sicawi¢ing material . M5

cal cd for (C26HBEN206S2N+ H) +Reldtivggioreochomistyy Siguy

(el ectrospray): © =537t HNW (CDCI3): 8 7.40

(1 H d), 7.25 (1 H, .18 (1 H d), 6.85 (1 H d),

6.49 (1 H s), 5.52 0 H d), 3.69 (3H, s), 3.31

(1 H dd), 3.22-3.09°(2H, n), 2.98-2.89 (1 H m), 2.89
The B¢ gmgounﬁ v prdpared dd) simiar®arinier k) Example 104sipg Intermediate 57
as SMingIm&Rdridi 81 (1 H m), 1.31 (9H, s), 1.08 (3H, d),
MS cgl?cd f&%@f&%%% l 65%) 15

obut | - 1- (3-net hoxy-4-tert-butyl ben
MSyigynd (Skctrosaral (ARG ) - 5.

"H NMR{CD@RY! & Z-3 (THpyd) r &BO ¢ Mes)2 654r Bbix )i &54a 1t 9, 5:28 (1H, d),
3.94'(3H, $]288M(BH, s), 3.16 (1H, m), 3.12 (3H, s), 3.04 (1H, m), 2.96 (1H, m), 2.29-2.05

(4H, m), 1.98 (1H, m), 1.33 (9H, s), 1.08 (6H, m).

Example 28
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-((methylthio)methyl)-5-
(1,3-thiazol-2-yl)pyrrolidine-2-carboxylic acid

Lo
S
HO_ N Ay § iy Racemic;

Relative stereochemistry shown

The title compound was prepared in a similar manner to Example 1, using Intermediate 58
as the starting material.

MS calcd for (CsHasN204S2 + H)* - 505

MS found (electrospray): (M+H)* = 505

'H NMR (CDCl3): & 7.48 (1H, d), 7.19 (1H, d), 7.11 (1H, d), 6.88 (1H, d), 6.45 (1H, s),
5.22 (1H, d), 3.67 (3H, s), 3.07 (1H, dd), 2.76-2.63 (2H, m), 2.63-2.49 (2H, m), 2.11-1.96
(2H, m), 2.04 (3H, s), 1.93-1.81 (1H, m), 1.31 (9H, s), 1.08 (3H, d), 1.04 (3H, d).
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N \\N/ Relative stereochem stry showmm o0 1 ,0 The

title conpound was prepared in a simlar nmanner to
waEx@apbm18l, using Internediate 60 as starti ngPCT/EP2003/011813

material. 20 M5 calcd for (C26H34N2F204S+ H)+: 509 M5

Efou (electrospray) (MH—I)+—509 1H NI\/R(CDCIS) 8

X dz) 7.09 (1 H, d), 6.93 (1

rel{2S,48; R)@-hg atyl f1r(3§‘)'eth°5w3'fe(fi°l¢v'bas'zovj)*67 (3H, s),

((mdthaheb kifohyljrhethl)B6(1(3EtHinzod@)yl) By rivlidirie-2tcadabxyli@ aphl (1
H o dd), 2.13 (1H, df), 1.85 (1H n), 1.59 (3H t),
1.33 (9H, s), 1.0 H d), 10.3 (3H, d). 25 Exanple

31
rel-(2S, 4R, 5R) - 2 soput | - -1- &a?éemrf?t hoxy-4-tert-butyl ben

Zoyl) 4- (1 hy rq}xy' - '« / Relative stereochemistry shown

nmet hyl et hyl ) - 5- (a, 3 azol - 2-yl ) pyrrolidine-2-carboxy

lic acid 89 WO 2064/ 0 18 PCT/ EP2003/ 011813 OH HO s

N """ N Racem c; \\\\'N Rel ati ve stereochem stry

shown O The title coppound was prepared in a simlar

manner to Exanple 1, using Internediate 61 as
Th%ﬁ&&ﬂ%ﬁﬁﬁ'@%%@”%”@?'@dwffﬁﬁnm FARpI§ SIS usipg Intermppgliate 59
as SatiBg fneateribl.( el ectrospray): (M-H)+ = 503 1H NMWR
MS(c@Q@'f@r)(ngrHaZN@%S 1|—2"4§is7 7.22 (1 H d), 7.11 (1 H,

MSdfé ync ectrés 237(1 H, S) 5 56 (1 H d) 3.67

M) W 2 i) &
H §MR (CBGig: @149(1%)(1) 5.2 g1l-dld)H7180(as-l d 6831,5( i, §), 6P (1H. 5), 5.52
(1H1 dR33.69KBH,S9), 3B1OH( 88, 35223@9(031.(!&0-12%,2&9 OB, M3HR.89 (3H, s),
25¢X1H1&§E§%GMRﬂ ?2 2faaAH GHPH %A-PB1 (1H, m), 1.31 (9H, s), 1.08 (3H d),

| sobut yI -1- (3- met hoxy- 4- Pert - but'yl be
10555
met hoxynet hyl - 5-(1, 3-thiazol -2-yl)pyrrolidine-2-carbox
Exahple3cid 0 HO S "... . Chiral, Enantiomer A, N N/

rel 83, 8RI5¢5- 23158668@-'1Qmﬁéthuxﬁh%ﬁ-buﬂy{lﬁbﬁz@li—h-@ ¢ AMNRBHBEhyl)-5-

Ex :
(, %Aﬁléquégﬁ&yér%gmﬁg °§19°°§‘r?£\$??ng rra?erl glnp IG\B/S caluiljn?or
( C26H36N205S+ M)

S.
Racemic;
J

Relative stereochemistry shown

The title compound was prepared in a similar manner to Example 1, using Intermediate 60
as starting material.

MS calcd for (CzsHasNoF04S+ H)t: 509

MS found (electrospray): (M+H)* =509

"H NMR (CDCl,): 6 7.59 (1H, d), 7.23 (1H, d), 7.09 (1H, d), 6.93 (1H, dd), 6.42 (1H, s),
5.57 (1H, d), 3.67 (3H, s), 3.07 (1H, m), 2.96 (1H, dd), 2.51 (1H, dd), 2.25 (1H, dd), 2.13
(1H, dd), 1.85 (1H, m), 1.59 (3H, t), 1.33 (9H, s), 1.08 (3H, d), 10.3 (3H, d).

Example 31
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-(1-hydroxy-1-
methylethyl)-5-(1,3-thiazol-2-yl)pyrrolidine-2-carboxylic acid

89
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M5 found (el ectrospray): (MH)+ = 489 1 H NVR (CD3OD) :
57.41 (1 H d), 7.26 (1 H s), 7.16 (1 H d), 6.88 (1
waoi200d)p37888 55 (1 H, s), 5.38 (1 H, d), 3.71 (3PCT/EP2003/011813

3.41 (1 H m, 3.28-3.35 (4H, m), 2.80 (1 H m, 2.51

(2H, M), 20 2.33 (1 \Howdd), 2.02 (1 H, dd), 1.87 (1
H m, 1.32 (9H8), %15 (3H, d), 1.01 (3H. d).
Exanpl e 33 o '

rel - (2R, 4S, 5RY" @(3 AT NOX ki bel L, but vl benzo

yl) - 4- met hoxynet yI
t hi azol - 2-yl) - pyrfol i e- 2- carboxylic acid 90 WO
2004/ 037818 PCT/ EP2003401+4813 HO S Racemic; N
Rel ati ve stereochem stgy shown O N O The title
conpound was prepared’in a sinmilar manner to Exanple

The fitlesdngpundtveasrppeipared incBsimilar maenes tta Exampglerfaueing ditermdsliate 61

as §@afting nﬁ@ér,;{|c29l—l34N2058+ H+: 523 5 M found

| 523 ' H NVR (CD30D): 5 7.82
MS(C%%%'[ ("Mln+ §gg 7.45 (5H, n)( 7. 21)(1 H d)),
Mséotnd OSU Y) M*ﬁh 03y s), 5.12 (1 H d), 3.87 (1
HNMRjoqocza)ﬁa 7(43H1H591 7:223(4H(Q)H? M(IH2d)06.9¢3H, &) 6.42.(88, s), 5.56
(1I-(,1§)|'1|367 15)22.88 ({1, &), P65 (2le¥1) (44d1(1H,)dd), 12.88 ({H, b, 2.08 (1H,

dd ”'i| |87% gqgi)(%' égrqz%éa(gpl %’3 68( o’xy) 11 qz (Pl"z %)ut yl benzo

yI) 4- et hoxynet hyl - 5- (1, 3-
Examplez3d - 2-yl ) - pyrrol i di ne-2-carboxylic acid HO s
Enfitfgifiec; A Nof Fi@msmsas-znmﬁm-& ﬁtétﬁ&)@mtet@-b@lt)/l%nzoyl)-m
manner to
meBEkybleth - S{EP Sato ARG S G T g

material. M5 cal fd_f C30H36N2058+ H+ : 537 M

f7o$(n3d( (1eIHeCEjr asp & Y) 1. %:’z 0 ghr?% agtlg@tgﬂl\t“v;)o( 05)3(2]3) : 18|_|
d), 673(1H Qjé N5 (1 H, s), 5.13 (1 H d),
6

3.90 (1 H, d), ( s), 3.35 (1 H, d), 3.00 (3H
m, 2.40 (2H 20 m) , 2 (1 H t), 1.85 (1 H ),
1.30 (9H, s), 093(3I-b t). Exanpl e 35

rel -(2S,4S, 5R) - Isobutyl C1- (3-nmet hoxy-4-tert-butyl ben
Thezw H\@ﬁmqﬁw incgl sumllar manner to Example 1, using Intermediate 62

as starting material.

MS calcd for (CzsH3N205S+ H)t : 489

MS found (electrospray): (M+H)* = 489

TH NMR (CD;OD): 6 7.41 (1H, d), 7.26 (1H, s), 7.16 (1H, d), 6.88 (1H, d), 6.55 (1H, s),
5.38 (1H, d), 3.71 (3H, s), 3.41 (1H, m), 3.28-3.35 (4H, m), 2.80 (1H, m), 2.51 (2H, m),
2.33 (1H, dd), 2.02 (1H, dd), 1.87 (1H, m), 1.32 (9H, s), 1.15 (3H, d), 1.01 (3H, d).

Example 33
rel-(2R,4S,5R)-2-Benzyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyi-5-(1,3-

thiazol-2-yl)-pyrrolidine-2-carboxylic acid

90
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20

(pyridin-2-yl)pyrrolidine-2-carboxylic acid 91 WO

2004/ 037818 PCT/ EP2003/011813 HO NN 1 / Racemc; O
WwaRedoansses st er eochem stry shown O I \ The titPEI/EP2003/011813

compound was prepared in a sinmlar manner to Exanple

1, using Internediate 69 as the starting material. M

calcd for (C28 205+ |j+ . 483 5 Ms found

(el ectrospray): XMrH=+0= 483 1 H NVR (CDCI3) : 8 8.54

(1Hd)751( t)€6730(1Hm)705(1H

d), 6.73 (1 HOwy 6" cg(l JH s), 5.31

(1 H, d) 3 48 ( H s Eg wswreo@heaglgglqo rH IT)

3.01 (3H, s), 2.47 dd), 237(1H t) 229(1

H dd), 2.18 (2H m, (1 H m, 1.25 (9H, s),

1.16 (3H d), 1.10 (3 ). 10 Exanple 36

(2S, 4R, 5R) - 2- Isobutyl 1- (3-net hoxy-4-tert-butyl benzoyl
Theg Mﬁg@ﬂmmepared in a similar manner to Example 1, using Intermediate 63
asm@tslféﬂ.@g migteriab- (1, 3-t hi azol - 2-yl ) pyrrol i di ne- 2- car boxy

5Q3N Chiral; 0 O Absol ute
MS éa?Cd%'l{]&g N|EPS+H O 15 The title conpound was

trpﬁpray) Igﬁ NS ﬁ%ﬁ‘mer to Exanple 1, using
1H NMR:(M@: & 7.82 (Hd, dhé.53t(@H thd-4%atdek M 7. 2N/f§1'da¢)e§ 71 (1H, d),
64ﬁQ1H(§25h@$maf)Sssb‘l)(fH d)50837 (BB, §)0813d (2ie) eyt O (BHR), 2.88 (1H,

1 1H d), 7.23 (1
ad P8 AHTmG R 17 (O B5RIL N 13 lorfys (h a9
5.56 20 (1 H d), 3.67 (3H s), 2.88 (1 H, dd), 2.65
Ex 34, 2.49 (1 H dd), 2.20 (1 H dd), 2.08 (1 H,
relrém AS5R§2- Ba;hiyl-m)(a methéxy-AertshutylbeRioy34etisgxyniethy-5-(1,3-

3t adig! e 37a & Exanple 37b
thi tmg%l Soner H:argdx%‘ast ere

oi soner 2 of
(28, 4R, 5R)-2-1% tyl-1-(3-nmethoxy-4- 25
tert-butyl benzoy

- 4-{JsNydr oxyet hyl ) - 5- (1, 3-t hi azol -2
-yl )pyrrolidine-R-cafboxylic acid 92 WO 2004/ 037818
PCT/ EP2003/ 0118 )

\ p? ChRacedic. HO N Absol ute
stereochem stry ho
o)

o

py FYBIeFEPHRE™FY A"

_O

The title compound was prepared in a similar manner to Example 1, using Intermediate 64
as the starting material.

MS calcd for (CsoH3N2OsS+ H)*t : 537

MS found (electrospray): (M+H)* = 537

'"H NMR (CD;OD): & 7.76 (1H, d), 7.51 (1H, d), 7.43 (5H, m), 7.21 (1H, d), 6.73 (1H, dd),
6.45 (1H, s), 5.13 (1H, d), 3.90 (1H, d), 3.66 (3H, s), 3.35 (1H, d), 3.00 (3H, m), 2.40 (2H,
m), 2.20 (1H, t), 1.85 (1H, m), 1.30 (9H, s), 0.93 (3H, t).

Example 35
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-
(pyridin-2-yl)pyrrolidine-2-carboxylic acid

91
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N Separated di astereoi soners at the al cohol centre OO
Absol ute stereochem stry of al cohol centre in

wor@gnamseoi soners 1 & 2 not known. , O Sodi um PCT/EP2003/011813
bor ohydri de (0.025 g, 0.68 mml) was added to a cold

(0C) solution Intervredl ate 73 (0.065 g, 0.133

mmol ) i n anhydrou 5 nmL) under nitrogen. The

m Xture was ShHoJ L, for 30 minutes, then at room
t

tenperature f or\ﬂ3 our

AThe RBcemicix t aci di fied
(2M HCl) and extr h eRte'F'f“"?Stereocl;1 " ¥Va%°w’f'he or gani c
solution was dried SH) and evaporated to afford
a gumy solid. This s pbxified by repeated
pr epar ative HPLC on a<18 col utm using a two-sol vent
Théfi oufl stgﬂe;ﬂré@ i A\biriat rﬁénn&@@ﬁi‘érﬂglegl fugl'hg"lr'i‘termedlate 69
acetonitrile-water

as@@ ing Hgﬁ”@ljmc acid (0.05% as eluents to afford a
MSngakad fpe((eiHeN&St dDEoA88ner s of the al cohol . Furt her
MQ‘!BLu@:! Pegrospray)c dutieyr 048R Chiral pak AD colum with

NW# ety ot-Raned (119 ]?051\’ 14, 1) tC?%bf(‘pﬁ“ 9, Po3-UH, d), 6.73 (1H, d),

oS PE AT ﬁgg %ﬁ‘%& @S'r R0t o
s), alﬁdﬂdr@djl 28metH.dh é@h)uéﬁﬁl(?xH M1, dst6e1Eomiohdd (3H, s), 1.16
(3H, Bxanmo @H3dh) . the | at er eluting diastereoisomner.

Exanpl e 37a 15 Ms cal cd for (C26H36N2058+ H + : 489

I\/S ound (electrospray) (MH—I)+ —489 "H NMR (CD30OD): 6

1 H, 7.23 (bs, >—_|L d, 1 H, 6.85 (d,

(2314R4}5R)-8 -Isebytyl-1-{3-pethoxy-drtert utylquzoyt)-#(q -hydgexy-ty 1
metﬁylet&yl‘lj:ls ((133-trﬁdﬁol-2%;lﬁﬁ'rﬁml|Gﬂ1e(-21=baﬂaobd)ll,lc acidl- 2. 49 (m

2H) , ( o2. 00 (dd, 1H),193180(m

3H), 130(3 .15(d 3H), 1.04 (d, 3H), 0.995
(d, 20 3H b M5 cal cd for (026H36N2058+
H) + : 489 |\7§\gb nd /1%0“05% (MrH) + =489 ' H NMR
(CD3(D) S7 ‘. N 7. 3Mbshl ﬁie steﬂeothmlstrysh&S (d 1
H, 6.68 (d, 1 19 s, 1 H, 255.50 (d, 1 H),
3.79 (m 1 H), 3.74- X(m 1 H), 3.70 (s, 3H),
274264(m 1H, . (bd, 1H),239(t 1H),
2.28 (dd, 1 , 2.00 (m 1 H, 1.91- 1 (m
The _Lt@_c@gwg)wasprqurgcam a gjpjlar rmar@@r (cuExegp.Ble 10uggg qgermedlate 72

as &H)starﬁixgimateelaBS 30
&led(fé |5(c% Q@b 2+ ﬁbgbyl - 1 (3- met hoxy-4-tert-butyl ben

Zf lecjjo +
y
MSt ﬂ%‘/'a%{ﬁ ?f@ QI) d'isr%] 2 carboxylic acid

TH R (@288 Brdh @301 higd)3 7- 1R (Rdcdnb &5 1ld d)c64ﬁ|w,§) 5.56
(1HRel),28.6% €3+ tsir 288 (HTickl),r 365 (MHIMLABGIY (1H, dd), 2.20 (1H, dd), 2.08 (1H,
dd), 1.87 (1H, m), 1.34 (9H, s), 1.31 (3H, s), 1.08 (6H, m), 1.03 (3H, d).

Example 37a & Example 37b
Diastereoisomer 1 and diastereoisomer 2 of (2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-
tert-butylbenzoyl)-4-(1-hydroxyethyl)-5-(1,3-thiazol-2-yl)pyrrolidine-2-carboxylic acid
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O The title conpound was prepared in a simlar nmanner

to Exanple 1, using Internediate 78 as the starting
woraioe03mis MS cal cd for (C27H38N205S + H) +: 50BCT/BEP29B3/011813

found (el ectrospray): (MrH)+ = 503 1H NVR (CD3OD): 6

9.07 (1%k¢l, s), 7.17 (111-1, d), 7.08 (1H, s), 6.68
(1H, , /635 (11-1, s), 5.59 (11-1, d), 3.64 (3H,

s), ;3. 30 (3H, M, 3.05-3.01 (1H m, 2.78 (11-1,
t)-lo - 1(9 ( ﬂ‘*lutd‘@e;eocﬁen%y s(m&HforpSr)andmlrml‘]- (3H d)

1.1 0. Y andibsca)lrue?e steteoc é?wfw c:?:ltc%hol égrg:)ém:asgere%gomerﬂ&Znot known.
Enant p0 of

rel -(2S, <2-1sobutyl -1-(3-met hoxy-4-tert-butyl ben
zoyl) - 4-

et hoxyrret’ﬁyl 5-(1, 3-thiazol -4-yi))-pyrrolidine-2-carbo
Sodyrhi korabydtide- (9.025Cigi 168 nEmaitwammdded HO Al qaid PiGlesolution of

IntePrhBdiBRCTE®10.665 Y, SNBBMMSI)GR anhydieud THFe(SCRNPAHdst M@asgen. The
mlxﬁfn ? RAsE lrr'ep aﬁ%b%é% nqrﬁﬂt%@r heR eﬁ’?@&ﬂltgm era]lﬁﬁbrl\% 3 r]ourf? The

erne art|

mixiuse Wagaeidssiigd $1GD a) Gextesgted wis sthyl age gq oFhe g r,ug%ﬂu ion was
dried\NeySO5) eh@d3evhplonsitaed (ocaﬁBmD)a gunroy 8elid. 1Fhlssvyas n?urmed (byHepeated
pregarat|\7e PBLELI 4.CB® colimP@shgth twh-solferddyrédieht Slltion Wit A) water
con&n n? @r? %ggé fé%l’j) i}! (E?@%A"(i%gégv\é@_l (%ﬁk v/ (,Q) fa %’g &qh-mc acid
(0.057%) 2 eluents it affy diag recglﬁjnnier@gf alcgho hér HPLC
puriigatigol @ 408h|ralpak AD column with heptane -ethanol (90 10 v/v) containing 0.1%

tnfltﬁ&bac(eag"aél@ a@%lue?'rt bfi6labd DiaslerbssiomemD iBkatnple8a)bihe WabRh eluting
dlaﬁzt%élg ngfvl‘n gl Qﬁ%gg{lgﬁ& é%i‘erg’m%omed 2 éExam%,e '_:Ebg the later eluting

diagtgiegispaer- N Rel ative stereochenmistry showmn 0 25 94 WO
Ex#hplé/37a7818 PCT/ EP2003/ 011813 The title conpound was

5H) ar43191nner to Exanple 1, using

mz?gﬁg%%zg’g{lﬁe@%( st artl ng mat eri al . 1H NI\/R
i m“iﬁgmﬂ 373254)@1 5 ) 110, 3 150, b, 685 (c 5B s, 1H),
5.43 (d)1H)53.05-3(68dm, 1HH)3.7 ¥(s99H), BB7-A.60Hm, BH)62.6(1R.42¢r),,2H), 2.23

3 L7, (:m ?bb) 3961 .44 (d, 3H),1.84 @B3H), 0.995 (d,
(SqH)$Hg%dos(dd hﬁ) 1%3180(% ) 5 l—? LDH% @ @g’ ?SH) (
Exanr:gle 37b
MS calcd for (CzeH3sNzoss+ H)+ : 489
MS found (electrospray): (M+H)* =489
'H NMR (CDsOD): § 7.41 (s, 1H), 7.31 (s, 1H), 7.18 (d, 1H), 6.68 (d, 1H), 6.46 (s, tH),
5.50 (d, 1H), 3.79 (m, 1H), 3.74-3.66 (m, 1H), 3.70 (s, 3H), 2.74-2.64 (m, 1H), 2.49 (bd,
1H), 2.39 (1, 1H), 2.28 (dd, 1H), 2.00 (m, 1H), 1.91-1.81 (m, 1H), 1.32 (s, 9H), 1.13 (d,
3H), 1.03 (d, 3H), 0.99 (d, 3H).

Example 38
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-
thiazol-4-yl)pyrrolidine-2-carboxylic acid
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1.00 (d, 3H) Exanple 41
rel -(2S, 4S, 5R)-2-1sobutyl -1-(3-nmethoxy-4-tert-butyl ben
wQ ooolp3B1pr opyl oxynet hyl -5- 10 PCT/EP2003/011813
(1, 3-thiazol -2-yl)pyrrolidine-2-carboxylic acid '-o0
HO T,<, N (~S J Racem g;7— N Rel ative stereochem stry
shown O O, O Arsol uTi%n of Exanple 40 (10 ng) in
et hanol (4 nlL) ‘d ed to 10% pal | adi um on carbon
(50 ng) and sbigtad URder 1 aRIiisDbeLE-OLeRMT € of
hydr ogen at 20 os_Por 4h. Catal yst was renpved
by filtration an8 wdshéd with ethanol (10 ni).
Filtrate and 15 wast g were conbi ned and sol vent
was renoved to give itle conpound. MS cal cd for
(C28HAON205S + H)+ : 517 N5 found eI ectraos
The fifle-gompound-was Repaved NECRIT: m%ﬁﬁﬁré% Example 1@@8"‘ %thef'ate 78
as tHe sthrfingm2€erigl. H, d), 6.70 (1 H, d), 6.34 (1 H, br s),
HRyH(-Hda s), 3.24 (2H, m, 3.10 (2H
mg%ﬁ%f&#@;ﬁﬂﬁosé% H% §044H m, 2. 04 (1 H 20 m
7O ﬁ&”ay)l b 13 @) g &g 19, (3 0
H MR ( @;@D})Sgg(é%pé ZQ? (1H, d) 7.0 (1H s), 6.68 (1H d), 635 (1H, s),
5.50 ¢l H( 25,3463, BN, s2-3.88BU0YBH1 () 33 .06k yH-rhe 2 78(ity [th xB34-1.98
| 0 140 &H, d) and 1.03 (3H, t
(5|-|Zﬂ-}5aizg|§'(§l¥3§) g&w.dzu ne- cha;boxyl |é aC|)d CN N HON
Racenmic O O Rel ative stereochem stry showmn 25 ' o
_jmaﬂ}_%l e conpound was prepared in a sinmilar manner to
Endntiopee 1A wsi n@pl-(28,48,6RpR dsabu§l-1-{3-metivoxyt-4rfert-hgtylbenzoyl)-4-
ethgﬁgﬁ%hﬁhus -(3. Aot alymy- M%ﬁhﬁé@@é%oiylw dcid 484 M5

ecfrospra + = 484 301 H NVR (CD30D):
S7.41(1H 7~2—3>(1H s), 714(1H d), 6.86 (1
H br s), 6.59 , 5. 25255 3.72 (3H s),
2.92 (1H, nMHo & ”' H% H’Jﬁstryghog's (1H,

nm, 1.89 95
m, 1.30 (9H, s¥
43
(2S, 4S,5R) - 2- | sobut yd - 1+ (3- net hoxy-4-tert - butyl benzoyl
) - 4-(1-hydroxy-1- 7~
The title compound was prepared in a similar manner to Example 1, using Intermediate 79
as the starting material.
MS calcd for (Cz7H33N205S + H)+ 1503
MS found (electrospray): (M+H)* = 503
'H NMR (CD;OD): 6 9.08 (1H, s), 7.17 (1H, d), 7.08 (1H, s), 6.68 (1H, d), 6.34 (1H, s),
5.59 (1H, d), 3.64 (3H, s), 3.24-3.10 (3H, m), 3.05-3.01(1H, m), 2.78 (1H, t), 2.34-1.98
(5H, m), 1.28 (9H, s), 1.14 (3H, d), 1.10 (3H, d) and 1.03 (3H, t).

37818 PCT/ EP2003/ 011813  ( LH,
(3H, d), 1.00 (3H, d). Exanple

Example 40
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-allyloxymethyl-5-(1,3-
thiazol-2-yl)pyrrolidine-2-carboxylic acid

(o
HO_ "y S Racemic;
18 8Y

Relative stereochemistry shown

o)
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5
nmet hyl et hyl )-5-(1, 3-thi azol -2-yl ) pyrrolidi ne-2-carboxy

wo pa4msisds OH N HO : Z~6' 11 ff N Chiral 0 O AbBOI/EP®03/011813
stereochem stry shown The title conpound was prepared

Th%@leaco‘?rild&r.# §a g?’?%%eén@t%ﬁ]g? rﬁﬁ/ré\er't’cFEgQ?ﬁIBHe{Jgﬁ&'Irﬂél%edlate 80
asﬂ‘@ﬁﬂ%’!ﬂ\@é@ga H+ : 503 10 MS found (el ectrospray)

'H NMRHGD;0H03 714 (RIvRHY, GRS, - 1HS 717 ¢d, (TH)Hp. Gd)(dd71|'$)26(2§ (d, 1H),
5.67(mdhH), 5.28 (d, hg 5.05.(d®. 19, @bgF(ldd dﬂa)g 361 (294) H.531)s, 3H), 3.17

il p S0 2 i Sl )

1. 13 (9H, m, 0.76 (3H s) 15 Exanple 44
reI (28 4R, 5R) - 2- 1 sobut yI - 1- (3 nmet hoxy-4-tert-butyl ben

Ex#fle 414- et hyI 5-(1, 3 t hi azol -
%ﬁ HSs kg-'z' |§3$§t¥ ag KXJ(%ﬁ-téﬁ'bﬁg'Pir(Qﬁﬁﬁ&;Ht&qylo)&methyl-s-

(1 %Hnmﬁoylmsroélﬂmﬁa?@ar axylcarid | ar manner to Exanple

1, using Inter ate 85r\ZO as the starting nmaterial.

MS calcd for (C2 N2(5’4S+H)+: 473 M found

(el ectrosprayho A473ratidNVR (CD30D): S 7.37 (1
H d), 7.20 (1 B s,‘)<q /7. 1Reiefive sthocidisty@1085 (1 H, d),

6.53 (1 H s), O5o H d), 3.70 (3H s), 2.40-2.55
(3H, m, 2.11 (1 H, .00 (1 H dd), 1.86 (1 H m,
25 1.46 (1 H m, 1.38[(1[N, m, 1.30 (9H s), 1.13
(3H, d), 0.99 (3H d)+°0.83 (3H, t). Exanple 45

A Joﬁltlﬁio i%ﬁ?}f& ( ﬁ‘?ﬁé&t Mletﬂar(cr?(gﬁgﬁﬂqﬁ s dab&d Eo Bydy hdBBium on
carp@'):/ @g):ar,xq!)a 1da gip Ié/drrogen at 20 degrees for
4h.PCHtdRR 0G3/ reinb8ed by(jltratlom@nd washed wAticetiragol (1@ mL). Filtrate and
wasifhgd were coirbired g ofehtwad@wmdved to give the title compound.

MS calcd for (CasHaoN20sS + H)t 1 517

MS found (electrospray): (M+H)* = 517

'"H NMR (CD50OD): 8 7.83 (1H, d), 7.57 (1H, d), 7.20 (1H, d), 6.70 (1H, d), 6.34 (1H, br s),
5.66 (1H, d), 3.62 (3H, s), 3.24 (2H, m), 3.10 (2H, m), 2.73 (1H, t), 2.23 (4H, m), 2.04 (1H,
m), 1.45 (2H, m), 1.30 (9H, s), 1.13 (3H, d), 1.10 (3H, d) 0.84 (3H, t).

Example 42
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-cyanomethyl-5-(1,3-

thiazol-2-yl)pyrrolidine-2-carboxylic acid
CN

N
HO _ ety 7
Tf N (S / Racemic;
O

Relative stereochemistry shown

The title compound was prepared in a similar manner to Example 1, using Intermediate 81
as the starting material.

MS calcd for (CpsHasNz04S + H)? : 484

MS found (electrospray): (M+H)* = 484

'H NMR (CD3;0OD): 6 7.41 (1H, d), 7.23 (1H, s), 7.14 (1H, d), 6.86 (1H, br s), 6.59 (1H, s),
5.25 (1H, d), 3.72 (3H, s), 2.92 (1H, m), 2.58 (3H, m), 2.44 (2H, m), 2.03 (1H, m), 1.89
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00 The title conmpound was prepared in a simlar manner

to Exanple 1, using Internediate 88 as the starting
woeognsmis MS cal cd for (C28H38N205 + H)+ : 48BCHERB03/011813

found (el ectrospray): (MrH)+ = 483 1H NVR (CD30OD): 5

Ay g A ol 1221 0 (17

5. 17 (1 H, d) 3. 67 (3H, s), 3.44 (2H, m), 3.30 (3H,
Example4®9 (1 H, , 2.58 (1 H dd), 2.52 (1L H t),

24$ BR{-3-1$bbuit gl mb%&x%l-‘ﬁterﬁiﬁh Iber23yl)4-(-hydroxy-132
e 2o 5 dsitc Lo 45

rei-(2S,4R 5 -1 sebut yl - 1- (3- met hoxy-4-tert-butyl ben
zoyl) - 4- \
(1- met hoxyet
boxylic acid Og
Rel ati ve stereoctie

(& 3yt hi az%I 2-yl)pyrrolidine-2- car
em c; asie 1 N.
y shovvn IoéstieSe%&}ﬂt&?gR{ e

conmpound was prepar simlar manner to Exanple
1, using Internedi at as the starting nmaterial. M
cal cd for (C27H38N205S+ H)+ : 503 Ms found
Thé ﬁﬂleﬁ@dnﬁ@ﬂ d sk prépdred ih asibDdr ihidVid ECRBEIB)T, using Irddrnteliate 82
| ageQ(lH bs), 7.14 (1 H d), 6.85 (1 H, d),
9,4&)%1 H d), 3.35 (3H, s), 3.30
'V' %ﬁ#d é"31 67-2.45 (3H, m), 2.21 (1 H,
MSofdymd ekogesmy H(Mﬂd) -50583 (1 H nm, 1.30 (9H, s),
'H NMR (C34aD)dp .7.70 @m d3H.521H, @),9821( 3tH, d)) 6.7BXaRpPHE), .80 (1H, d),

569‘ r§ 1H m), 249 (1H, 1, 2.29 (241, m), 2.18 (1K, dd), 2,02 (1H,
é???;% E’éggrg% 1/ YHi ?é hoxy grt qub nz

(1 met hoxyet hyl ) - 5 (1, 3-thi azol -2-yl ) pyrrolidine-2-car
Exm:gw 44 acid 97 WD 2004/ 037818 PCT/ EP2003/011813 O g

ﬁﬁ‘s‘iﬂ-zﬂi'séﬁh’gi 95 SA0Rbx @-t%@%éyl?@{i?yl)cf;ﬁ% 1-5-{1,3-thiazol-2-
yl) 'b\f'é?)' |°ﬁ" lifiaclt manner to Exanple 1, using

I nternedi ate ag the starting material. M cal cd
for (C27H38N0 503 5 Ms found

Racemic;
( el ectros pr aym FKJ: 503 Relative stereochemistry shown

The title compound was prepared in a similar manner to Example 1, using Intermediate 85
as the starting material.

MS calcd for (CasHasN204S + H)* : 473

MS found (electrospray): (M+H)* = 473

'"H NMR (CDs0D): § 7.37 (1H, d), 7.20 (1H, br s), 7.13 (1H, d), 6.85 (1H, d), 6.53 (1H, s),
5.07 (1H, d), 3.70 (3H, s), 2.40-2.55 (3H, m), 2.11 (1H, m), 2.00 (1H, dd), 1.86 (1H, m),
1.46 (1H, m), 1.38 (1H, m), 1.30 (9H, s), 1.13 (3H, d), 0.99 (3H, d), 0.83 (3H, t).

Example 45
rel-(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-
(pyrid-2-yl))-pyrrolidine-2-carboxylic acid

96



10

15

20

25

1 HNWR (CD30D): 6 7.35 (1 H d), 7.24 (1 H, bs), 7.17

(1 H d), 6.87 (1 H d), 6.42 (1 H bs), 5.43 (1 H,
wao200483B88 (3H, s), 3.40 (1 H, nm, 3.19 (3H, s)PCREPD0§/011813

H m, 2.49 (1 H bd), 2.36 (1 H t), 2.27 (1 H dd),

1.99 (1 H dd), 1.8 (1 H m, 1.32 (94, s), 1.13 (3H,

d) and 0.99 (6H; 0 10 Exanpl e 48 Enanti onmer A of

(2S, 4S, 5R) - 2- | - (3- met hoxy- 4- Pert - but yl benzoyl

Yl n

) - 4- met hoxy+o - (pyri di nRacepi: rrol id
i ne- 2- car boxyl /0, o1 N 751e%%°|h?mésfr‘fSL%Hanti omer

A\ Relative st€re@chdnmistry shom O ,1C", ,, 1~0O
15 The title conmpourgFwas prepared in a simlar nmanner
to Exanple 1, using dnternmediate 96 as the starting
material. MS calcd for (C28 H38N205+ H) : 483 Ms
Thé tilenebripdundiwassyeray$d in  simtiprmani@s ta Bxample(1ICDSIOD)ntednediate 88
MS@”@%"{%’@H A)é*ﬁsg@w (3H, s), 3.15 (L H m,
MSHoypd (elggtrogyr: Y)Z.(M'S"'il‘ 83 "4d), 2.37 (1 H t), 2.33 (1
'H NMRGDRDmM9 8 @2H 1HaH), 715D H, TH7.22)(1H1d@6 7 (1H1 Hs i), 6.98 (1H, d),
6.80.(19, dd3 6.3 1R 5.47 M1H, G3H.67)3H, B3 @H4Rh) 230 (3H, s), 2.69 (1H,

f
), 288 (UL, 250 (4H, QB30 (1M1 Ps 20 bl 1B (TR B oH: ©
11843 D41 .04 ($Hddrret hyl - 5 (5- et hyl

i soxazol - 3-yl ) pyrrolidi ne-2-carboxylic acid 98 WO
QK 4537818 PCT/ EP2003/ 011813 HO Chiral; Enantioner A

' oy !
Ay T T T R
(1-mgthAsvethy-21ch ezl HRIr Rl idinerg FaskoXwle asichy t 1 ng

material . MS cal cd §Jor (C28H40N206+ H) : 501 5 MS

found (el ectr@ﬁigg\(l\/ﬁlﬁ) = 501 'H NMR (CD3OD): 8

7.20 (1 H d), 6.74 (1 H d), 6.53.(1 H s), 6.40 (1

H s), 5.28 @a BN .. 53, 68 (ﬁﬁﬁ&i‘éﬁ%ﬁ?ﬁ@ﬁ&ﬁ m,

3.06 (34, m, 434 (3W/s), 2.19 (aH m, 1.99 (1 H

m, 1.31 (9H, s? (9H, ).

0

The title compound was prepared in a similar manner to Example 1, using Intermediate 94
as the starting material.

MS calcd for (C27H3sN2OsS+ H)Y : 503

MS found (electrospray): (M+H)* = 503

'H NMR (CDsOD): 6 7.37 (1H, bs), 7.20 (1H, bs), 7.14 (1H, d), 6.85 (1H, d), 6.53 (1H, s),
5.42 (1H, d), 3.35 (3H, s), 3.30 (3H, s), 3.19 (1H, m), 2.67-2.45 (3H, m), 2.21 (1H, dd),
1.96 (1H, dd), 1.83 (1H, m), 1.30 (9H, s), 1.12 (3H, d), 1.04 (3H, d), 0.98 (3H, d).

Example 47
Diastereoisomer 2 of rel(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-terf-butylbenzoyl)-4-

(1-methoxyethyl)-5-(1,3-thiazol-2-yl)pyrrolidine-2-carboxylic acid
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10 Exanpl e 50

rel-(2S,4S, 5R)-2-1sobutyl-1-(3-nmethoxy-4-tert-butyl ben
wa oy )3781sret hoxymet hyl - 5- ( 5- PCT/EP2003/011813

met hoxynet hyl - 1, 3-t hi azol - 2-yl ) pyrrol i di ne-2-car boxyl i

c acid O HO N N s Racernic; g Relative

stereochem stry sh Ol ~0O ,0The title conpound

was prepared i ymi |l ar manner to Exanple 1, using

I nternedi at e ag the srasit; Digstertadonéreal . M5

cal cd for (CE ' H) +: ReBE steRmshemisiyfepen

(el ectrospray) %="533 1 H NWMR (CDC13): 8 7.73 (1

H s), 7.17 .66 (1 H d), 6.38 (1 H s),

4.57 (2H, dd) d), 3.62 (3H, s), 3.38-3.22

e

5.6

(2H m, 3.34 (3H sk 3.14 (3H s), 2.63 (1 H t),
2.42- 20 2.17 (4H, , 2.01-1.88 (1 H, rr),129g9H
Thestitle gompound jyas gpreraied . qgm(lg}.qnarmer tgﬁ@mplg 15 ysing Intermediate 95

as thelstdrir®) rhStewiB). - 2- | sobut yl - 1- ( 3- met hoxy- 4-t ent - but yl ben
MszdéYéd)fbﬂcdlﬁii EN’ZO’Q“E ¥l 583 ( 5-

i di ne-2-carboxylic acid HON~
Msﬁ%%%fﬂvc:irospr?@ (ql@ﬂ %&/e st er eocheni s%/r shown
"H NMR fQQdQ,D)céﬁ}?@dﬂH dad 3% @Pabed 7i1d (éHsdhﬁl8&r(1Haﬁh&r4& 6H bs),
5.4BaHple 3168 (B8, BY 3.40 érHyad), &Bt‘@ (380 SWDZ 20014 037&1& (1H, bd), 2.36
t .

(1{?%?932&3&%2%% Nzédjsd? 285 1 3157 ﬁ?/g(?lg,uéggi%'(@h, d)MAd 0.99 (6H,
d- (el ectrospray) (MrH) = 497 1H NVR (CDCI 3): 58.36 (1

H s), 7.29 (1 H dd), 7.06 (1 H d), 6.57-6.65 (2H,

Exampled8l8 (1 H 5 d) 5.26 (1H d), 3.49 (3H s),
Enantiomer A of ZMS BR) -2;159@\1 |?2H§3 ﬁ')ethgxy?@ tér?JdutiﬁQ)enzoyl)-%—methoxy-

megﬁyig (ng‘é' i r Ii%ge gmrg%yglcégéqml e 52 6 (9H

rel - (2S, 4S, 5R) - 2¢1 sobubyl - 1- ( 3- met hoxy- 4-tert-butyl ben
zoyl ) -4-net ho

h -rklo
(thlen2yl)pyr\lnbl' [ carbo lic acid 0O Ho N O

Chiral; antlomer A
Racem c; o Relative stereochemistry shown

O

The title compound was prepared in a similar manner to Example 1, using Intermediate 96
as the starting material.

MS calcd for (Cos HagN2Os+ H) : 483

MS found (electrospray) : (M+H)*= 483

'"H NMR (CD;0D): 5 8.54 (1H, d), 7.51 (1H, t), 7.28 (1H, m), 7.06 (1H, d), 6.74 (1H, d),
6.62 (1H, d), 6.20 (1H, s), 5.31 (1H, d), 3.49 (3H, s), 3.15 (1H, m), 3.02 (3H, s), 2.48 (1H,
dd), 2.37 (1H, t), 2.33 (1H, m), 2.19 (1H, m), 1.97 (1H, m), 1.26 (SH, s), 1.16 (3H, d) and
1.11 (3H, d).

Example 49
Enantiomer A of rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-
ethoxymethyl-5-(5-methylisoxazol-3-yl)pyrrolidine-2-carboxylic acid
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O Rel ative stereochem stry shown The title conmpound
was prepared in a simlar manner to Exanple 1, using

WO ntgnamas ate 121 as the starting material. MXTaEPDWU3/011813
for (C27H37NOGS+H) +: 488 15 MS found (el ectrospray)

(M+H) +: 488 1 (CDCIS) 6 7.25 (dd, 1 H, 7.20 (d,
1 H), 696(d§[:i—§|) 0665 (m 2H), 6.35 (d, 1 H),
5. 24 (d 1 H)Q ( ! ?Ch%;sEn(aqgmer; H) 3.18 (S

3H), 2.83-2. 59\11(bF‘ mN- 2. ZFolayelghreodertry showh. 93- 1. 80
: . br 1 H, 1.83 (s, 9H), 1.07

(d, 3H, 1.06 (d, 3 20 The conpounds according to
t he invention may befor |ated for adm nistration in

any conveni ent ways%and the invention therefore also

Thd Bifd HGR OLYMdt L9 g?ép%re%cﬁpaesﬁhﬁf FRARE! ﬂoC@*ampﬂé’ﬂ?Q&hé I Bmediate
or Use T F E conprising a conpound ornul a
10239 thgs SNa Lcal |y acceptable salt or solvate

MStqa!ﬂdé@lf(Qzﬂ‘ha{&zﬁe)tt ré0di th one or nore physiol ogically
MSZEur&t@mtrakrbrEyﬂ(Mﬂle)ﬁtﬁmr carriers. The conpounds of

tgé mlt X@WH‘H} 629 (kA aﬁr@g &tr?fsﬂidebd(ﬁhfé)esféﬁt(1l-i d),
g e A e

(9H, shris@elOHam). or  transmucosal adni n| stratl on. For
system c adm nistration, oral admnistration is
Ex:ﬂnﬁfeeff ed. 30 For or aI adni ni strati on, for exarrpl e,

reri3 5 0 sopuL-nerRae 4 Jpdindb Sy BeshBmettye-(c
mephaxymeshylch3-thigzel- %S')BVFQIM!"G -Btgaxb@xylicacid concent r at ed

drops. Alterha |veI 2l ¥/ injection (parenteral
adm ni stratiop) _ndy be used, e.g., intranuscular, 35

i ntravenousp Nt r ap, toneal and subcut aneous. For
inj ection, thB cnp% of theReﬁr\T&@,@cﬁeggw%@n
@yions, preferably, in

formul ated irP K20
physi ol ogi cal ly cd tible 100 WD 2004/037818
PCT/ EP2003/ 011813 T ers or sol utions, such as

saline solution, HaRk's solution, or Ringer's

ut i on. ;
P Bl SRy Bk & UEPHRRHEER, BB 1 usng gt
111 amdgistaringmatarglk to use. Lyophilized forns can al so
MSkaqdrfod(tmg}ﬂoNz'DeS)ﬁsansm adm ni stration can al so be by
MsiibGie mLﬁ &dﬁgmal means. For transnucosal

r t r,opyr i, ate
1H§‘W%ﬁ§5§§$ %‘2}73?2“1 f‘@e A, 768 Bt U, 3 28RRRCH uBrom, aa,
565&?M)a§ﬁar63Hsac%3é @Hn . 334 (%rfér%ﬂﬂwmﬁéu%ﬁ?’ flH, 1), 2.42-
2.17 ligH an}, 2.01ands i( 1H, Imid é,29f(8iH, fxanpl(3H, d)andticnSkudpsal

adm nistration, bile salts and fusidic acid

Ex der‘Vﬁtlves In addition, detergents nmay be used to
ate perneation. Transnmucosal 10 adm ni stration

rel{2%, 4§Ml§obnw1 Ha-methexyh-tertbatylbenzap)-4-meghexymethyl-5-(5-
meShipidih @-yIRsyrralidive:dicasdoxyticapiasi t ori es. For topi cal
adm ni strati om_the compounds of the invention can be
formul at ed in%&&ﬁents sal ves, gels, or creans,
as i s gener ahbﬁ]\\\. t he @&bdmi;15 The anounts of

vari ous conpou ods N 0 Rhe Adni nRettesrsedoctaytnseowdlet er mi ned
by standard 0

O

The title compound was prepared in a similar manner to Example 1, using Intermediate

99




10

15

20

25

30

35

procedures taking into account factors such as the

conpound (I C50) potency, (EC50) efficacy, and the
whrekogiseal half-1ife (of the conpound), the aPET/EB10a$011813

and wei ght of the patient, and the disease or

di sorder associated with the patient. The inportance
1160?“%@%@'”926“%5'8{01; her factors to be considered are
MSicalsdrion €24thd¥®s6tH)or 8 nary skill in the art. Amounts
MSdomdeidcabsstap) ga+idepeted on the routes of

1H§ﬁm \'(}bl? [Rgitﬁisi% (QPIES)‘E heodgar 88), f(?foeo(ﬁﬁ', d), 6.57-6.65 (2H, m), 6.18 (1H,
0 SR g 401 s 31 SFBLE ! gbﬁ;zggg%, Bds 418 bR 54 (51,
m), Ha%-8.08d 1Hemadh?th(%%t, &1 ddl5 @Haf) ashl-AP &H.abi on is a

preferred nmethod of 25 administration of the present

Ex Qpnds. Preferabl Iy theI conposi ti ?n isin Iuni t
rm _Fo a ,cation or ex e._a

m’-%%ggﬁs' PSS et ARty bp tieyr G e iognethyl-5-
(thigpR-yhipprraidiner2rpareexylic #6itcbsol dose may be

adm ni stered, for bransdernal application, a topical

formul ati on pat““\dh may be 30 admi nistered and for

t ransnucosal rverysm a buccal patch may be

admi ni steré’&.\n\“‘f RN case, dosing is such that the

patient may asinmini

for oral adm nPsti

er a singl egaﬁp@e{ Eac_ht cLosage unit
on cont ai NS SGPTERIFYY P8 0. 01 to
500 ng/ Kg, and pregerably fromO0.1 to 50 ng/ Kg, of a
compound of For rrul/ao(l or a pharmaceutically 35
acceptabl e salt thereof, calculated as_the free base. i
TheTtite dempguntbwag)ereperedparaesifipmmannersty| Exapindg 1. using Intermediate
121 ad b atdromg mate@dsmucosal or transdermal routes
G4 [ F.r 0.01 ng to 100 ngy/Kg, of a
Ms'coI gbﬁg:zg#jw'&%é%%) '(ﬁg A topical formulation contains
Msgﬁﬁr’r'%)da jSetrgseyay) +"§.' % of a conpound of Formula (I

).
H NMR € Ch)e i hgl tig ah), 7 (dodHh dnPth(dsk dHb P67 G 2H), B35dd. 1H),
5.21 ([ @EH)P8 524 8Y3H)P8 2B et by, RN @, 361 E. 8RS0t (b @, 4M))i2AAA (dd, 1H),
[ [ I
103 20T er gLt o B RE T Pang
their pharmaceutically acceptable salts which are
active 101 WD 2004/037818 PCT/ EP2003/ 011813 when

Th& c¥RPodridal Atofdiiy REthBOnvEntian athyase fyfmuSed forllbisiirstration in any
corvBRiRH \{3? g hé E}%ngtfo?rthéareﬁ%é URo it RIdBdatnirCs &‘fog%: pharmaceutical
dgener a XI consi st of a suspension or, sql uti og the |
corgiRRiiona dorgisedatherany. Somprisijig 2 cerapeyng of femula, gy aphysiologically
acceptebteolsaltpearsotvats Itheredfi ire aginlixturgl ydtbr one or mege ephysiologically

acd@bidbleadifu_leﬁtéQ{rlcﬁﬁieré?r coloring agent. Were the

conposition is in the formof a tablet, any

pharmaceutical 5 carrier routinely used for,_preparing .
The; gpmpoynss af the PresaNt iRyentind caoke a@'aﬁfﬂr%%f"ﬁgﬁ?@ routes’including
intra@eraus) triapeiitooal Magretnecnss tinearatseulat,eonab tapital, trapgdermal, or
traskPh Rk A adRSAiSIrRionS FRAEy sterfit ladmirfiétatioR, oral &tiRSKatRAds preferred.

sucl ose. . re.the S| IS | h :
ForSraLaamSIRIT S PR e a2 oD 5o L33l g gnvention
oragdesage donrs sugher sapsWiate RbIRTS anfblinuidiprepaiadionssughigsyrups, elixirs
and)edrehtrated apspsl e shel | . Wiere the conposition is in

the formof a soft gelatin shell capsule any 10

harmaceutical carrjer routinely used for preparin

Anelyeh girsi) (Eeleperl; Sinlgia) as e P e &g frtramuscular,
intraxenaus e inignesigredjuArd sgbeutanesyes, Fei injestiensthgreasmoginds of the
invemibnaae foremigied an diduidi solationef prefedably] nn grnysiologicalhe lcbmpatible

Typi cal parenteral conpositions consist of a solution

or suspension of a conpound160 salt 15 in a sterile

agueous or non-aqueous carrier optionally containing a

parenterally acceptable oil, for exanple polyethyl ene

gl ycol, polyvinylpyrrolidone, lecithin, arachis oil or

sesane
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oi . Typical conpositions for inhalation are in the
formof a solution, suspension or enulsion 20 that

worey4grsagin ni stered as a dry powder or in theP€DER005/011813
an aerosol using a conventlonal propel | ant such as

bu eé/Cholé%E)Rjgl i gsSIr férgrrélil) Iut{o{'mI ?Bh&‘& %foidﬁ% o%&]ﬁ;ﬁﬁ%ﬁ@ution. In
addy ommwrapqqrydwaya e Mwﬁ&%m#%an@w ae@&%ﬂ' $5fved L4 spspended

imrhéxdiatelyfprinhtocisel 4 yaptiized fodnencandaisabesprodaced. n t hi s way,
25 with a binding and/or lubricating agent, for

Sysce; gpaﬁrgﬁ)oﬁ%?e“ G glgpégoé) Ib gﬁ'aﬁgnklﬂ]c%salcgf(%%grsg% :m Ans.  For

et a
trargpicesal; @ tgampgrg@al apyhnlgtaqtloaepmtragﬁdar@qrgp{gaa%rtme barrier to be
perhratad artiused it drpiormeelatiorc o8uenpératrantsaaraeyeosraly known in the art,

an@%ﬁmés fé(reBJ(éHw;ﬁe fd?rtré??éﬁﬂ%s%l HdpfiMaiationl BIEits dnat fusilic acid

dermagﬁs In aﬁrg{t@hegétgwtgﬂgrrg B%Hsecﬁtnoa%gﬂel@ a%?l%eea on. Transmucosal
adm@ﬁ@‘ﬁh@l é%(le@ﬂ'\‘p&;tf@a)/abeeth%édlaéﬂ' SRS méum'taﬂ*e% REvaginal
supfpoeisariat. i nvention are adm nistered in accordance with
t he present invention. 35 ASSAYS The potentl aI for
ound thelﬁventlontoi

ForC ??g Plag%tlon ¢ 590 OH’B S boé tgg %ql}? tgz(a:p t}eo}/oo%ulated into
ointmentpisalves, el oo AE2EE. @fhﬁ geperednkyvn iR e 8o assays:

In Vitro Detection of inhibitors of HCV RNA-dependent
oﬁﬁﬂs%@aﬁé@s é&rﬁbéfdﬂd!é t&@e acﬁmeEfé?&f BSH Bk 'd‘éfbr{%fned by standard
a1 i o tar e, AEC By LT 1) PlEncy, e

efflg@%’t laed itee bioksical éa%ﬁsﬁoggv%goramomhethe @9egsiee and wenght of the
pattenbranditse disease gradisurder(d8odiatetiwithvibs patied. axe dmportance of these

annﬂ@%ﬁ?%‘é&%@l}: & 1;&?%%@%% ard RRoMDAROH S3FGiAsy sk|II in }\r/wle art.

Reaction Conditions were
[3H -UTP (0.75 C/mwl), 1 mviDithiothreitol, 3 2 mvi
Amioydis admistenadalse degeind quhe ooutapofggdminissatipn- aﬂd. the degree of oral
bioaviilaBifity MoNahmpiota? dohbundsOwitt INaGbral bioawtilability tefativblg higher

( ntg fu
doFRZ Y n ﬁe "@Vbé?%nﬂﬁgt%%aéal A%%m%@ ts BU e*fésrfﬁ!%%bthod of
adeFSU@F‘@h‘P’nS? PISSEpRkERIMRY hepatitis C virus NS5B

RNA- dependent RNA pol ynerase and identification of

Preléfabl tA€ icdmpesitie einniHit d&,agéwm | &br beat application, ifér example, a

tab (ftdr claéyuk% %§%@%§'ﬁﬁ|stb%§ ?3? Hggéf a?b’@gﬁm F}gét'ef'éoeéiar{)% r’:Eose may

be (%Pé’ﬁ@ﬁ*&é%’t B'h trapelsriat apeication.vg P?fcéio may be
adpinstérbhand f@@%s@g&s@f delivery, @ buscht patoh n)eymoadmmlstered In each

cas@%@\g} 1BisQER it tHel pati@ntimaMadehihdter 2sifgh g6 r at ed
fer mx was prepared using 1IMTris-HCl (pH7.0, 1

Eag}\/%igml ph{L{r{!\j/g fgﬁ%al (agmly%rr;ﬁg_ﬁtlgy %tgﬁs;u%glgte llg}nm @S}Lto 5opg)ng/Kg and
preferhisly faime OM jo B@sngKgpalr adompionnd 6k FRonda r(t)rert & ggharmaceutically
acc%‘ﬁdcb?er salt Yherdot L dalclistel -ddTiRe (fed bade! LiThe 4hily Mosdde) for Darenteral,

%é%a_l |‘@L |onwhﬁ%s%<io§|?‘l)czrfégg&%n%n@?éﬁyé%ﬁ\aﬁ§% %L&Q%m 0.01 mg
ag/Kgaof 3 sompgung PhiormuidDr A tepickformyation eaitaips,Aitably 0.01
to %.09%L9f,a cumebdiintl wf Edrmula (1). The active ingredient may be administered from 1

to 6 times per day, preferably once, sufficient to exhibit the desired activity, as is readily
apparent to one skilled in the art.

Composition of Formula (I) and their pharmaceutically acceptable salts which are active
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Enzyne (added last to start reaction) (5L), Total 60L.
The reaction was perforned in a U bottoned, clear,

wOBMes181pl at e. The reaction was mxed on a PCT/EP2003/011813
pl at e- shaker after addition of the Enzyme, and

i ncubat e [
whigGHR by, Bh o8Il A&gg 2 PP o302 Safsdod Bogh s A syrup
fo"AU@BKE’VIﬁlgeE‘éWMPO’Q% awqu@w ofsplytiop @f %?9?@?9%“}’ or saltin a
Ilqumﬁsarperefowaxm'emej ethamdl epeanntioil. aliv bib| glyoednel or adter vith a flavoring

or (?d?clm gtehf—‘ PiRpe et @&ﬁ@éut%ﬁs WRtheSBRH P d tapEP aﬂy%ﬂéﬁﬁ&eutlcal

it e e g e e

cargigreingiude Magnesiwy skpprale. tora ﬁlhan tajmtasiatianacacie. staarig acid, starch,
lactebe @ndlsuciidse. Wihktee theatomgsitidniie dn dinel fareabfed dapsalebaryy routine
&ﬂétﬂﬁr is \%ft&blél OBl emdPLEIRG Y afb'fe%?én? on&f baibdsl igtal Rd gelatin

oact | VI re
capaa’?esixead“@ SRS EBmpgben R B30 fori ob A Saltigelt heh dBsule any
phwwtl&alecam@mwfmewﬁed feyuepaiing; drPassionn Ok gHERARNgions may be
conlsiegdds forixample aquepysgumageliuiests; silioates or blis; aattuea incofporated

d @ il bbe shgpr porated in the presence 35 of a
in conpounﬁc? I(F:)on%gred to that in the absence, was taken

as a neasure of the level of inhibition. Ten
Tynicah paeniesdli compositionsoeRisishelksa sRivtion @rsusaensipn gice cappound or salt
in & dterte holisbudi dr wbh @ 8eousFaaniar ohtioratiy obistainher £ pareatgealig facceptable

oil, 'f&hé}sﬁ{éw@gogpmwea%@kop% |H§IIF%6IQBné eiatiftfh, oerraérﬁé@ﬁ or sesame

ounds viere ¢ ated using G'afit3 or
ol. G afit4 software packages. 40 In Vitro Detection of
i nhi bitors of HCV RNA-dependent RNA Pol ynerase
Typhed icomnbysitidd)s fot rmarapm atd iarth® forfn3aR] séividn, BUSpIsdNVEemulsion

that %a{ w@d%&?%nété?é’é s I”%r?‘; csvift%lrgclbrotd hd Eﬁgﬂ | ‘FdanR@éYosol using a
corigriael probe Birh P e sl b TiodeMRpger Qﬁeﬁ%ﬁwmwe

PCT/ EP2003/ 011813 biotinyl ated 13mer-oli goG
A Bypsal déuppesitary PRIrmuGtiovR Scams@edsSaa chapopal ychEIFormula () or a

pha?@gge%%%lm Bé‘iﬁe' ﬁb@g%@f tht’:ﬂ%s \Ql%{n\?e %h%{/l %reg’Tﬁ) this way,
withh gch! len@@n -qulgam ag OF; exalm egg meﬂﬂ 9! Z@éatms cocoa-
butter ot othet Iawedelﬁrvgwegytaaleswam% Aty oethelr syothefloandaiogso,

0.2 u/L RNasin and 50 nM NaCl. HCV RNA Pol yner ase

Ty;&%‘f%ﬁmﬁ)”ﬁ@ ti rlrgde f@%?@ﬁ'@)ﬁ}@ﬁ?é@h\g Q@B q%beﬁtto‘nar]?queous or non-
aqueaps Vi rﬁxam@'%seam"aes%a%m QQPEBQS ep@pilfﬁéf‘é'%f‘efmm of a
medinated gkastarf patett oronewbraaai no aci d sequence notifs

essential for enzymatic 10 activity') expressed in

No 1@’1 %ﬁ)#{étglgsto%\g R4 {efffec?sd a‘eo eggg&&? 9%@8ur?a%d8fj tI]ie present

cen assa
inventiop @re adRingiTeY) f"eiF&P@é”E%Y"N?; he WWWGT@@S rrL)
glycerol (4nL), 10% NP-40 (0.025 nlL) and Water (7.225
rTL) Tot al 10 nL. 15 2x cpgeaNsr ated enzyne buffer

d1l M Tr

The.& ﬁﬂ rapaurz 04{ tr}ﬁ_lsweo | IP; QEO |S::8||b4 %Wlw%%%glémerase
actwmomay be ﬁemomﬂratﬁe donexagmie. weing Pne e&thgfoliw)ng iy it assays:

m.. 20 Substrate Mx was prepared using 5x
In HEQARIME RS 6K inhilsitorSuf HEV RRA defitnderlt KNA PEIlmdrale Activity (A)
Inc r@o@tohf ) R él“{ﬂs '\A@tdi y‘)f’bio i_oﬁlq I nloog/mer onto
a DBAE alass Ulrediiter. 3 Agaynthetic teympiate 1gpnpisting of 16mer oligoU Hybridised to
polyrA (10:1 w/w) was used as a homopolymer substrate.
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Enzyme M x was prepared by adding 1 ng/m full-length

NS5B pol ynerase (1.5 L) to 25 2.811 ni
wWQzo00s08msemt r at ed enzynme buffer. The Assay was BEL/EP3903/011813

usi ng conmpound (1L), Substrate Mx (10 L), and Enzyne

Mx (added |l ast to start reactlon) (10 L) Total 21

30  The reaction was

ReagioD CongoTE Wer BRI TG TFelRctd GHMNRY. T MR Tgiol, 3.2 m-
Mg@pl.ate-rsMakresrH ClafpHer0, atdd pug/indn poliyAtdligolEnarydh®0 mieNaCl.  Note that

50rhMNHEiESdedrwith e @hzy#rE. After  this time, the
reacti on was stopped by addition of 40 L 1.875 rrg/m

st rN}gt avidin SPA beads in 0.1 M EDTA. The beads we
HCV R dtobnetpsen (Reacembingst fllrlength NRSB fLohmanp ejal, 2’2(\1‘"’0' 71 (11),
199qf taar6wBiccherhiz@l prdpettiels! &Dhépatitis FBS/inva SN3GHI RINA-Hependent RNA

olﬂh?‘g@e \(’)éfr?fé! ﬂ@ﬁﬂlﬂ%gtu%r{;‘gt(%sw i a‘é@nEéerr{eﬁg@%&m easentlal for enzymatic
ot AR Gt S Sl i Pl ghoft s0 g
prowmeﬁdepwqe@t oguchﬁlét aqs'wtsdfmbmlyr*éﬁma p@m $0.5M-NaCl, 20%-

Glyeéroh oL05%e mapne- 1(21]))5ml\$ﬁmnbtmq§1tdl r0.trhel-eDmAInt  of
radi oactivity incorporated in the presence of a

s BanBattiate B RCwey erstived fed ot Pt dpGRo. FaD. emec
(0. oaCHDADIoEHaab 0 B5THEb ENUEGKP Ml dcansVater (§iiab). Tofal 1omL.

fivefold dilutions. Fromthe counts, percent age of

SutlsBtedibd 4y &Epé‘rb&i heng 5% %ﬁ@éﬁtfa@éd Qlﬁﬁér%% E »%% (1 nCifn;
PAILLL

1.y b3 ogd PREER 3180, T30l Pl G B s L, 6uL),
ando@lelen 8 nrhdokéigh-i fied conpounds all had an 1C50 of
<50.tMin one of the above descrl bed assays.

I f .
;hé‘é‘?i%éﬁ Iiag t8i;9%sﬁfa§2@9 ﬁ%}j%x L)n;’c‘r?]ng‘kaorgcha %169 ang Diluted

ec?t%l Wounds had an 1 C50 of
<56M The pharmaceutical conpositions according to the
The FedRlbn MasBatforhed i@ UsettomBd, cleanigsaidlioplaw. t Thetreattion was

mix B%E%ppﬁé%'s‘ﬁa?&e e?‘ad& 5n8 g@nﬁ rjn é}néd&%é@%e% 1922°C After
fleron,  suc ﬁ‘ N 10

thisyg5he. (o2 9qudrnyao@ %ﬁ%gﬁ%

Schering- Pl ough), interferon alfacon-1 (I nf er gen;
A DEARFRendlt (RPONG! 82652408 frampPRardtaclaleds ;br@tW&sIhed in water and

alc&%hgﬁ& Hﬂe{' 9%%L t@&%ko@%&& a8 éIPMﬂJ H&La%&ﬁt %Qc?é%auare of the
DEAR kBt ee%@r%ocgﬁ Hogi WAk h%%lw Bl i SSEfbuffer (0.3M-
NaClo30mibdliaeCitratés foloweNSy Px, 2rtundnomidl bad dixs Tmincin alsohol. The

Filtdiiat-Was driedeardi Se@BOMhSh Sbayj ogeMitr NWille S100@. ®f OptiScint HiSafe

scuItiII?t%?’nthJ({i( %L ra&ygaivﬁl Fﬁe ?Qte&li ﬁ}e ﬂ@lﬁ%ap\gg& g%fe@{e%sby scintillation

coupting, onﬁ;)g(mllgﬁt &’85@%?@? e caintero Mgt rubtraglipn of background levels
withduherzyye; yaay ezduelion inythe knoentayfoadisadiyity iogerpkiated in the presence

of aaéﬁrﬁfﬂﬁﬁhséénpdré@% el lf'mﬁlﬁé §B§e‘hcén\ﬂé§fak@ﬁ”aé £Y rﬁéégﬂr@bf Medevel of

Bt Ban@Padptterin Ui Wk MO M U1 iserl Siions.
Frognsthe couptsc pesemtage ehin mt'ﬁngéﬁ@hﬁétmoaé@ﬁ@wntt%%sy'Cs@ofor the

comptindswerd ¢atouldtédissipy Grafiti@er, Grafitdasdftwatepackaggect , a
combi nation conprising a conpound of formula (I) or a

Incwg@éptapf [y Pﬂﬁl\faﬁ tnéq BNAM/fQIIOWﬁdHH\ﬁQSPWUOFI'ﬁ@he blo in labelled RNA
polyanerh by adtieptavidire icontaimthgt SPab beadsTayA ynthetic aambphatd eonsisting of
presented for use in the formof 25 a pharnmaceuti cal
formul ati on and thus pharnat@utical fornulations
conprising a
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conmbi nation as defined above together with a

phar maceutical ly acceptable carrier thereof represent
wa@2dounsises aspect of the invention. The indivi BCEEP2003/011813

conponents of such conbinations may be admi nistered

ei t her sequentlall 30 or si nultaneousl in separate
biofy e SHEROIOG MEEES EaPONTE: W e GHieR NXBERheTa bsirate.

doses of known therapeutic agents will be readily
Re3RhChRtRAs Weré fmgwsté?#]lcm: im2tdienast,- 1 ndM IDithiothreitol, 20 mM

gvb" tlr?(??caq nﬁcwmngt 'e' /Frﬁdgiycibaéﬁ‘w Binylated

i ons C|ted
olige&t1s ?10%1939’(9?%@&?% N§y49. &‘%P/é‘h@é“aég‘ qu %Fw dual

publication were 35 specifically and individually
Hcvnﬁmaic@ﬂn s @mmmﬁlﬂen ¥ NS (LORARNASt AU Wirol. 71 (11),

19%J %‘?S%tiochf ?9\8 9@7‘? I?ruscgéggz%qa c%?b%ﬁc]%t RNA
polyneyase wsietd@nffcasomqf @;5*9'@% Swanswnotﬁ (GSpeiigh fiers enzymatic
actaity') expressetien bacutdviruk and pueBeshtoshdmyapeogity) waSladdkditg 110 nM final
corteMiratidnet eroaryl or heterocyclyl; 10 Grepresents

hydrogen or Cl_6al kyl optionally substi t ut ed by one or

nore substituents selected from hal o,
5x couyanteates agsay Hufier @|R4wamm@req\|p§pg 1%%@ |£Qf25 mL), glycerol

(4nNBICOPZRANP-20-0 CSNRE RN \BREKRG R3S mE) 2R/ 1Qintl.o, cyano,
aryI het er oaryl and heterocyclyl 15 Rl represents

e Cl 6al | k I
2x RERElR S Bfter Bl i’@ﬁé%'? fonih 2l s Recr 02
mLE11MMag) (0. 4amyl gb(ﬁ@mh@t @Lbépﬁ P (ﬂ& uLénW' R%T t(@ged-hard water
(7.9% inh),tToga/ nOmlogen atom t o whi ch they are attached form
abor 6 20 msnbered saturat ed cycl i c group; R4 is

subhel M ure PEPOIRD ey8 > B Gaenioed ds Sfter o tupd “BhgTe (0
HCihe-, aP&2u e%‘énlemnﬁf 4@|4e¢{tbd0f4 ol h%Nnguﬁp 04 pl), 20 pg/mL

polg:@isibtiryiaten-oligdn@ dt.6geh, an@V biat (3/94 pL)argthl 1thgt.er oar yl
aryl al kyl, and heteroaryl al kyl; or R5 and R6 toget her

he nitrogen . ato ached
Enpignor MK 523, PrePtaibu neh  me Ry Giepeih B55R i elfte §1.5 ub) to
2.8/l &ipk-xeaneertrategianeyme twEeer ocycl yl al kyl, aryl al kyl or
het er oaryl al kyl ; 30
The Assay was set up using compound (1uL), Substrate Mix (10 pL), and Enzyme Mix

(added last to start reaction) (10 uL), Total 21 pL.

The reaction was performed in a U-bottomed, white, 96-well plate. The reaction was
mixed on a plate-shaker, after addition of the Enzyme, and incubated for 1h at 22°C. After
this time, the reaction was stopped by addition of 40 uL 1.875 mg/mi streptavidin SPA
beads in 0.1 M EDTA. The beads were incubated with the reaction mixture for 1h at 22°C
after which 120 uL 0.1 M EDTA in PBS was added. The plate was sealed, mixed
centrifuged and incorporated radioactivity determined by counting in a Trilux (Wallac) or
Topcount (Packard) Scintillation Counter.

After subtraction of background levels without enzyme, any reduction in the amount of
radioactivity incorporated in the presence of a compound, compared to that in the
absence, was taken as a measure of the level of inhibition. Ten concentrations of
compounds were tested in three- or fivefold dilutions. From the counts, percentage of
inhibition at highest concentration tested or ICsos for the compounds were calculated
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provided that i) E and G are not both hydrogen; and

ii) the conpound is other than
wd2@khetsys - 1- (2- ni trobenzoyl ) -2, 2- pyrrol i di nedPCHERZINYD11813

ic acid, diethyl ester;

roxyet hyl)-2, 2-pyrrolidined

usm%g;z%fgg'yﬁaga‘?g%? J\'anl‘e 8%%(apg‘gejst er; 35

4- (1- hydroxyet hyl)-1-(2- nltrobenzoyl)-2,2-pyrrol|d|ned
The eaemplfiddi corapounds dill eiduy bn d€eof; <Ghdl salohes of Sbe \abbes described

ass%%i PSR CﬁWﬁ{ee&fm dohay bl ihiddionhed o dtént@?r%réﬁéﬁg benefit
8 PCT/ EP200

g S S R BB ab e C%mp%wgﬁ?ﬁ@éméa <SpM.
al kyl., aral kyl, aryloxyal kyl, or aryl, then Ris
Th@tﬂﬁermh&mnﬂc&lendsrn;hnﬂltwhs é’ccofdnmg)rmothedmamtbhamdalsm be used in

corﬁﬁlﬁéﬁBnlwlﬁ?bﬁﬁF ﬁ@rdfp'égfﬁ E%tﬁrfgﬁékamln%b@th@faple% (eP Interferon,
suc?o%ﬁ egeécerh% %% or%é i—lo&fn{qp g;;atﬁoé'?é) mteFerrcgn al%g g?PntronA

Scheripgifiguahyl interfaenzifaegm {(lyfqrgpramtqmune) peginterferon alpha-2b (Peg-
Introry -S(cﬁé‘nr@l’f)ﬁ@h)Zed pebinterferdn alpha-2a (Pegasys; Hoffmann-La Roche)),

thef: {hQness aﬁt%ﬁo‘u@ ¥rl\t§eé}?tpi)ﬁhamr41af8%f Qé’é?ﬁr?ﬁmés eortidosteroids
o &gﬁﬁl%isémc% L ot
thegpipliine) - mugely ﬁms ar‘(uimgsqaﬁmggopntl- kotrienes, inhibitors of cell

adhsion) (e)y. 1OAMdirtagonists)y dratkgrtidantsagdiN-acetylcysteine), cytokine agonists,
cytbiGhe %%%g%ﬁrs@hu@ |s%99é’t'ébft§ éndlér BREMRbi - Ak Grlvid! BEEhts (eg

”b%)’f"g“p%}}dr?ﬂ"?rgldﬁ'@) ZTﬁ%FBrgQ {J‘ @sa?&cardlng to the invention may also be used
in qombiriatign pith gRNe peplaggmentihenapy3- net hoxy- 4-tert - but yl ben
zoyl ) - 4- hydr oxynet hyl - 5- (1 3-

Thé Fﬁ\/@?? tﬁ g EQISQM% G bqb ﬁﬁfétbé)&y bifia tﬁﬁ\' é?;mplé n mpound of
ples

forr2519 glr :mpayg Ig%?ls{ﬁccg t or so va)%/ thereotr toget ey? Itﬁ another
theramesticsilly 2¢ctiMe)agent, ebpatially interfero @ry/or dbaviind;
re/-(2S, 4R 5R) - 2- 1 sobut yl - 1- ( 3- net hoxy- 4-tent - but yl ben

Th%gcyrhgmétdz" e%éf 'f@ rﬁ )é&or’}/eg ently be preser(ljted for use in the form of

e
m\afz@ﬂwﬁ?’ g uéatnogoau?y us " pharmachuicel oriietiapg: FPmBRsing 2
comlmyat)onzlasmeﬂpyu ekgveetogstheswith a phanaceutically acceptable carrier thereof

reptddieRZOuTtRel hogex! 6fahd Miverftiod: car boxylic aci d;
rel -(2S,4S, 5R) - 2- Isobutyl 1- (3-net hoxy-4-tert-butyl ben

4- met hox
The wpgp(yp! g)rpgpcm%}srqﬂsﬁah ﬁ@g@“ﬁtéﬂ”édﬁﬁbf be. agr@‘ng,tered either sequentially
or siglultaRRusll, BRyerrate advutonbined Phamtdventjcall feramulations.y | Appropriate
dosé@)ﬁf kndwrethBRapeird 5@6nts5vvl(l l)e?reédﬂy%éﬁl‘emated by those skilled in the art.
y )pyrrolidine-2-carboxylic acid; 25
(2S, 4S, 5R) - 2- 1 sobut vyl (3-net hoxy 4-tert-butyl ben
All gg@”cthnq M&Wmogjl(nlte@ 19 Ratepts and patent applications cited in this
speglficptjarr arei hibreie-i2corporbied\Hyi refaxenad; as if each individual publication were
spe‘bﬁ/cal(yzﬁddfﬁd@lahalﬁf indieltebith bb- lﬁé’UrP&%{é@‘w fefdrehde R ENBLER Rully set
frt6 -4-isopropyl -5-(1, 3-thi azo
1)pyrro| i di ne- 2 carboxyl ic acid; (2S,4S,

5R) - 2-1 sobutyl -1 -(3-nmethoxy-4-tert- butyl benzoyl ) - 4- net

hoxymnet hyl - 5- ( 1, 3-thiazol- 30

2-yl)pyrrolidine-2-carboxylic acid;

(2S,4S,5R) - 2- 1 sobut yl - 1- ( 3- net hoxy-4-tert-butyl benzoyl

) - 4- et hoxynet hyl - 5- (1, 3-thi azol - 2-

yl) pyrrolidi ne-2-carboxylic acid,
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(2S, 4S, 5R) - 2- 1 sobut yl - 1- ( 3- br ono- 4-t ent - but yl benzoyl ) -

4- et hoxynet hyl -5-(1, 3-thi azol - 2-yl) -
\N@ymmmkmﬁine-z-carboxylic acid; 35 PCT/EP2003/011813
(2S, 4S,5R) - 2-1sobutyl -1-(3-chloro-4-tert-butyl benzoyl)

- 4- et hoxynet hyl - 5- (1, 3 thlé{a(i) $2-yl)-

pyrrolldl ne- 2- carboxlyllc a (2S, 4S,
1. 5R) Qmpgm%Formula a)

-(3-nmethyl -4-tert-butyl henza

t hi azol -2- yl)pyrrolidd

2004/ 037818 PCT/ EP2Q03/8 (la)

re/ - (2R, 4R, 5R) - 2- Benzyll - 1- 3 m.Ethoxy 4-tert-butyl benzo

yl ) - 4- met hoxynet hyl - 5-@1, ¥ thiazol -2-yl)-pyrrolid

i ne-2-carboxylic acid; 0" p

re/-(2R, 4R, 5R) - 2- Benzyl 1- (3- et hoxy-4-tent-butyl benzo
whefein: 4. et hoxynet hyl - 5- (1, 3-t hi azol -
A r@prgsontphiydrokyi; di ne- 2- carboxylic acid; 5

rel -(2S,4S, 5R) - 2-1sobutyl -1-(3-net hoxy-4-tent-buty| ben

net hyl - 5- (pyrazi n-
D "ip'éF% ?/F'&Ef’ﬂ?ﬁ)g?y{gari(hcar boxylic acid;
re/-(2S, 4R 5R) - 2-1 sobutyl - 1- ( 3- net hoxy-4-tert-buty| ben

E r@mrgsontd hyarddemx Crediky,ard; fetgroaril oF heterocyclyl;
2 yI)pyrrolldlne 2- carboxyllc aC|d

G rfg s% t% @?&%@ so u 1‘?&¥ W”F X by (tar?e[ tor k%r% s%%gtituents
cclzoigh TP, B 36 r%m i GO E0uB), R, NHG(O)R,
NHCE,Rt, 2 BIHSORRRE; | SOBIRIR®; 1SORehitoxyeydnber drybuhytehanyl and
hetéfb\é{/él |4- met hoxynet hyl - 5- ( 5- met hyl -

%lazol 2- yl)pyrrolldlne 2-carboxylic acid;

3 4- et hoxynet hyl - 5- (1, 3-
carboxylic acid; 107 WO

re/ (2S, 4S, 5R) - Isobut}/ -1-(3-net hoxi 4-tert-butyl ben
R’ mspnmhvdtqggmﬁﬁﬁﬁmyn a a("wlcgﬁlhgte@oarylal yl;
1, 3-thi azol - 5- yI)pyrrolldlne 2-carboxylic acid; 15

R? éﬁé 02 | %ﬁe@fgh {Bﬂ Y ﬂn Hydrdgehhexaidr, ta‘?WanBLHeYérQ&rQI or R?

an 9”‘? Sz’&l %erwafm 1P ¥high ey A AlfBRiAg form a 5 or 6
meaﬂoeuzd saturated cyclic group;

re/-(2S, 4R 5R) - 2- 1 sobutyl - 1- ( 3- net hoxy-4-tert-butyl ben
R* ﬁ%@ecf&d(ﬁ'&ﬁttﬂ g#rBP;S’)CFSﬁEIQgA A gfé% % ?){I aQ/I Heteroaryl arylalkyl, and
heteroary IS!’4R 5R) 2- | sobutyl - 1-( 3- rret hoxy-4-tert-butyl ben

zoyl ) -4- ( (et hanesul fonyl ) met hyl )- 20
R® &nd hs%réhm @hde?n IskRY:tedOfrbrelithe l?OLE)aédh@PS}{hg of Agdrdgen, Cyealkyl,

aryf ﬂée'i irld' @QI %n ﬁ&g :iil I( G%Xegetﬁ&r\ﬁlfh HEH’J&SQn atom

to iGruBY s §1oFRA BT ch @eme tyrateg yglic group; and
re/-(2S, 4R 5R) - 2- 1 sobutyl - 1- ( 3- net hoxy-4-tert-butyl ben
J ehts"C {sdtk Hét@ﬁ@é AylaRyI hary Rk br)het lalkyl;
f (1, 3- t hi al% fl ypyri;olliydlkge I'2 eceg?%rg)?ylyl c acid; 25
reI 2R, 4S, 5R) - 2 BenzY -1- (3-nmet hoxy-4-tert-butyl benzo
proyided E[m,t,ﬁ fenyat beth hy dgogen and
i) thédrc@mpdund-iy bthepthan ol i di ne- 2- car boxyl i ¢ aci d;
4-efrfRhy |(12&—rﬁt$@b'%%)zo y@Q Vrbndlnéd?«cam%@%é{cu& -digthyI-Ridry! benzo

1 (%—ae/nr obﬁ olyﬁ%ﬁ[@-rp{émzy%téﬁb8%yr@?(ie?%carboxyhc acid, diethyl ester;
4- (%avdrem hy8; 15@Rynitpabesgenil-3.R-pyrrotiingdicashaxylic agid.tdigihylestesn
zoyl ) - 4- met hoxymet hyl - 5- (pyri di n-2- 30

andy EQI%}’ %Bﬁét'eg'a‘?lﬁ ezsté:r@rtlb&éw ?ovf?é‘éddthat when A is esterified to form -OR
5R) - 2-1 sobut yl 15) hoxy-4-tert-butyl benzoyf

) 4 (1 hydr oxy- 1- nethylethyl) 5-
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(1, 3-thiazol -2-yl)pyrrolidine-2-carboxylic acid;
(2S, 4R, 5R) - 2- | sobut yl - 1- ( 3- net hoxy-4-tert - butyl benzoyl

WO 2004037818/ dr oxyet hyl ) - 5- (1, 3-t hi azol - 2-yl) pyrPei/ER2003/011813
i ne-2-carboxylic acid; 35

wheE 7 558 %%ﬁéﬁ%n"ﬁshﬁé%yﬂf e B S G55 AR r e
then ﬁés Qmé‘émﬁiﬁ’/? Petyhci d;
rel -(2S,4S, 5R) - 2- Isobutyl 1- (3-net hoxy-4-tert-butyl ben

2. Z OVA} %E%g%%ﬁsrl/d)éélsoetéﬁmeb Wy tiaien { Seldcted BBmMAIRL R8P EREBATR of:

rel-@Ri4ReR) %—I%bﬂy}?p HEmedhoxy- ﬁtegaq%%ﬂz%') gcﬁtr&oxymethyl -5-(1,3-thiazol-
2-yjptrolid@Se-2SafidkylR-dciybut y| - 1- ( 3- net hoxy- 4-tert - butyl ben

MR RO N —
thiaza/2-yI pEIroB]igRp-c2aroxgiswroid; - 1- ( 3- met hoxy- 4 tert-butyl ben
rel- (%@yéiﬁ 5R1-5Y gﬂﬁﬁ hyl |me'§hc(x3!7 ﬁfe‘iﬂﬂ@éﬁmﬁ) 4-fluoromethyl-5-(1,3-thiazol-

rro I'ne-2-carboxylic acid
2y|ME§° %??)QEQQWW@/I 1- (3- met hoxy- 4- t er t - but yl benzoyl

rel- ()ZSA4F( Qszdédmw-1-(mdwd>@tm§eln)mﬁylbenzoy|) -4-methyl-5-(1,3-thiazol-2-
pyrrolidi ne-2-carboxylic acid,

y')p§'ré‘?"d r?sé &?l%g %'Cfc sobut yl - 1- ( 3- met hoxy- 4-t er t - but yl ben
rel- (26)/43 5R)—2{l$qb|utw'>—1 ((Q—nﬁbthd)qyaktelrt-tznylbenzoyl) -4-hydroxymethyl-5-(1,3-

cg&y d; 10
thna¥$l)2°%1gigﬂ'§kﬂ.g E{y I(1: agl nmet hox tert butP/
rel-@&yAS, SR)-Zrksaby ﬁé@ﬂiﬁth%(%‘fﬂrtﬂﬂﬁbenipy';4';5‘5}’9?05)"?“8“3/ 5013
thiakdl£:- ﬂg‘y%h@%&bl&rtﬁﬁ I acid;

rel-é%,éFg bﬁf %Wi%}(&n@h%&y& {e%(abéjn%ehn%)éyl)ﬂatllgl&yn? RWSQFI%

thiak bl aylipdyrratigihg-pycarbaixyldiavid; 2- car boxyl i ¢ aci d;

rel- (% Ff@?ﬁg)lsd?bu y?qltwgﬁ(lh(;xly(ﬁfemﬁwzéyl ﬁrptroﬁvl’&@mﬁpylz 84,3

oxynmne

thlaml)%@ymytfbl!@hﬁé‘ carhpesvll@cﬁqd i ¢ acid;
rel- (?_%'4 é’d&) é%o’éﬁ)w 4- (h»ﬂ% 1¢ én(&nw@&ewya%étﬁ&yn@w bhen-

ethox&
th'aﬁﬁt%vpﬂyﬁ'w‘ﬁ& =08IRf X)(' dcol i di ne-2-carboxylic acid;

rel—(fZS/ 45{ 8R)- 23 dbR)y-2-(3-Pdttixy 4~ feriBRtyims 200 )-4 Lthioxy inethyl- Sf-l(hemhiazol-
o] 25 ?Tg'etﬁ%% th /I -5-(5-
R4 rﬁ 939 IE9%i azol - 2- yl)pyrrolidi ne-2-carboxyl i

rel-@2Sa4S,8R)-2-0sobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-isopropenyl-5-(1,3-thiazol-2-
yl)pgr% ,?e% %ac‘rb%ﬁZPc%cidSObUt yl - 1- (3- nmet hoxy-4-tert-butyl ben

rek-(@s, 5’537?1'%%1%1 ;@mfawr(ﬁ -tgrtrretyloenzpY b 4qPEORYE D1 3-thiazol-2-
y|)p9@6|rd(,%826§-b5@|m%ddsobutyI 1- (3-net hoxy-4-tert-butyl ben

s H8 g PP S ey b iefzo metpoymetpy-6-(1 3 hiazol

2-yIixgirroidies-2acabaxgliceaicsd; and i ndi vi dual enanti oners
t 0 t I TRH
s AL B IO AL TR B PEOM S
yl)pprsolidinea-carbosylisacidt ut ed phenyl. 30 4. A conpound of
(2528 5RY-21dobiy1- 733 B}o%dm%d Buts?lbé‘rhiayﬁ 4V\€1ﬁ6>@ﬂn{étr@| 5+(1,3-thiazol-2-y1)-

represents para-tert- butyl phenyl "optionally fu
pyr@qugwtwéwkﬁ/a%m Cl_3al kyl or Cl1_3al koxy 5. A

(ZSWPﬂqisobﬁtyFMMhl@mM fort-tAsty 5 reionRd- dtioxy hrethyl-5-( B ehiaka)-2-yI)-

g esent s ogtl onally substituted heteroaryl. 35
pyrrohdm 2-carboxylic’ ac
(2S,48,5R)-2-1sobutyl-1-(3-methyl-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-thiazol-2-
yl)pyrrolidine-2-carboxylic acid;

107



10

15

20

25

30

35

6. A conpound of Formula (la) as clainmed in claim5
wherein E represents optionally substituted

wo bioassisys , pyridinyl, pyrazinyl, isoxazolyl aPdI/EP2003/011813
thienyl. 7. A conmpound of Fornula (la) as clained in

rer R AR R R B s 180 s O P T R e (4>
thidapl- Ml)qnyrrdlﬁine -BRarbogfizRtidand cyano. 8. A conpound of

rel-r A4 eSe é\f?fsﬂ -ﬁ;ﬂem%q%unteﬁlb@ )}He%zﬁ@eﬁ BiHdx{fnethyl-5 (P“ ,3-thiazol-

tional I'y substituted by
-Yb-pYKOWﬁjéﬁﬁ@%Y"CIBGMmI a (la) as claimed in claim?7 or

rel-23\0€ rseel)JQ IEQbum-ﬁ[(QSﬁéth&y-hYéH B@fBe oy Fh-rdathkyymethd-5-@yrazin-
§WnF‘g' P E Ia(Ia) as clained in claim7 wherein
2y BV‘Ss?e'f'ﬁr aAdfkyl . 10 11. A conpound of Formul a
rel-(ZSv’;)rRﬁR)-Ql-laobmycl 1|-(G -raéthoxy-4-tentibutglbanzbyl) dpmetheryrsethyl-5-(pyrazin-
'Yﬁéﬁgﬁ'dhé 2—$ar'ﬁ‘_5>¥/||@{a5¥| or heteroarylal kyl. 12. A

(la) as clainmed in claim1, and
rel- (s FBEe-@tiseutyly-(3 mta@wﬁ%b@yléwml)éﬂaef@@wmteﬂ -5-(5-methyl-
3tth E&Oz‘ yl)p]y%ond%mlca%xﬂfc ddgating or preventl ng viral

d t
e R ot RS b oo
1 3Eﬁ|léﬂbl|-23ylidy)roﬁ3meﬁQ-NalEBO&jlli)c acd;0//~ D 20 wherein:

SRS P BB N
13dhiah@t%vlm?oliq1me 2-Carhopylisssit; s hydrogen or Cl-6al kyl

rel- gg%e '2Y|?om t1'(§%@tFlo>QN4 @é)ﬁb&é{;lb@ﬁ’zf Rg@%hé%bﬁm&c?%)s R(E-
meﬂmm 3- NWR‘?@Y'M%!U@@'R@: ~CaRipRHECIdNHO( O) NRSR6,

rel- bﬁﬁﬁﬁﬂz |5&az,1 (Btrhémox;cawémmtzlbghzoyhet (@gimgwlnﬁ)almihyl) -5-(1,3-
ero sents ydar ogen, a
th'%"ﬂ??ﬂ )RWO BF %W[ﬁ?%‘il kyl; R2 and R3 are d

rel{ 2814 RERIAbyutg dF Bahettioky-oerhbalylbgrzoy!)@t((Bathepesulfanymethy)-
5(?gthg%@jgﬁ%}%ldlﬁ%r\;\%-ggrbogﬁlc%% R3 together with the

are attached forma 5

re/ﬁ%&ﬂBr&E’d -Zslgohitytie@- regtbpm4r§erbtaw|b§r1@yvﬁ @ob@flmstml) 5 (13-
tmé’z@Tél_?F)’? Qﬁéﬂé@éa?bo% éé‘ad selected fromthe group

re {2 ARAR S lgah lv}’(fgré é/tho 4 Yo bEn 2N (1B ¥ A b thylethyl)-
5-(1,3-thiazol-2- yl)pyrrohdlne-2-carboxy||c acid;
rel-(2R,4S,5R)-2-Benzyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-(1,3-
thiazol-2-yl)-pyrrolidine-2-carboxylic acid;
rel-(2R,4S,5R)-2-Benzyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-thiazol-
2-yl)-pyrrolidine-2-carboxylic acid,
rel-(28,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-methoxymethyl-5-(pyridin-2-
yl)pyrrolidine-2-carboxylic acid;
(2S,4R,5R)-2-Isobuty!-1-(3-methoxy-4-tert-butylbenzoy!)-4-(1-hydroxy-1-methylethyl)-5-
(1,3-thiazol-2-yl)pyrrolidine-2-carboxylic acid,
(2S,4R,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-(1-hydroxyethyl)-5-(1,3-thiazol-
2-yl)pyrrolidine-2-carboxylic acid;
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-ethoxymethyl-5-(1,3-thiazol-
4-yl)pyrrolidine-2-carboxylic acid;
rel-(2S,4S,5R)-2-Isobutyl-1-(3-methoxy-4-tert-butylbenzoyl)-4-allyloxymethyl-5-(1,3-
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R5 and R6 are independently selected fromthe group

consi sting of hydrogen, Cl alkyl, 5 aryl, heteroaryl,
waryaBigys , and heteroaryl al kyl; or R5 and R6 POTyEP1ve8/011813

with the nitrogen atom to which they are attached

turated cyclic group; and J
th'?@[i?jgﬁ@ﬁ{&d'&%%%ﬁggeﬁy?c ﬁ‘é' ‘erocycl yl al kyl, aryl al kyl or
reH283,68 SR)-gHadthupyl:1- -(Bemethdxsitersbutgibenzaybst- prodylesynestsyl-5-(1,3-

A t fied to f
thnéz%gé '?’mﬁy"mmg'ﬂ@é#bf% e‘\c‘:]/gen is esterifie o form

is se from strai ght or branched
rel-ggva SRy pobulyr-(@gmethaxy4 és(yawtwpﬁnzqyr) “agypnometykpr(1R3-thiazol-
2-yi) @rm,bm@ Z.th’iﬁo)tyﬁébqbutw 14. A met hod as clained in
. 5 15. A
<28r§h%}#i§obe STl D b wEe ety 5-

(1,&thiazol-2tybpwdblidimeshicabanylic dcidage form 16. A conpound

re/-gtfs R QI tza\séd%)ﬁ-ggﬁn%gﬁ%éertr@étglb% °§B ﬁV\@tﬂ{[Ieé 0¥ 3-tHfidzol-2-

yl) mgp@i'@%tﬂyﬁlafbozyllfefiﬂicbsent s hydrogen, Cl1 6a| kyl, aryl,
rel-kgg @R@R‘) ELls@cfut)hBIt [rﬁét}ﬁSJ()Wl—vterﬁbut?IBér@ﬁﬁﬂ%m@bﬁ@kﬁg&ﬂylfyf(pynd 2-

ti‘ona substituted by one or
V'))SQXHQC! %@rﬁa oxgls G ect ed from hal 0, OR SR

rel(26 ARRRS |so6l - - (30t Heky-4e A3ty I0R263)- 4-|(\|Hﬁ‘(e@d%ethyl)-5-( 1,3-
thid E@glﬁéﬂro’l\hﬁ:& ang%%%hc f‘51‘9%NR5R6 802R4 nitro, cyano,

ter oar eroc C| ; R1 repr esents
(2Srf’;ﬁj$labé1hsob@tvl 6*&B+a§;atho>@(f$rtedmcwlbertzoylhétreetbaxyme&rhytﬁ pyridin-2-

yl) %ﬁolﬁn@g%%@r@addﬁdependent ly selected from hydrogen,
nd hetero nd R3 together

rol A DR 2 D SR B Ly P i o DHBES oy m
methyfsoRazdi-3- yl)bitrr&l@u@%é%?ﬁl&&cﬂﬂ/ EP2003/ 011813

o PRRES B RY  es BR el S S BB BT
metlnpyyradethylH,,S-ﬂnaizol Bel)pyrocldinesd-&arboxybe B&idand R6 ar e

rel—LQ@@@gﬂﬂg%éPﬁéﬁql(§9ﬁé‘3tﬁo>{yrff9rtttg}tﬂg?% 240 aqnah@g) rllﬂ.fsgg.d

meﬁébém%@rﬁw‘)ﬁb’%?ﬂdmeo? Cﬂ@oé)ﬂﬁé aR: t oget her Wi t h t he
rel- SI 49GRN2MdHtyl-H Q3W§Htﬁ$kytthtéﬁ-tﬂftﬁbéizb?l?—hﬁﬁetﬁ@iy‘?ﬂéihy’i’ 5§(fh|en 2-

ed saturated cyclic group; and represents
Y')pﬂ°'éié}?bﬁ<§1°afbﬂé¥'@ra&&c| yl al kyl, aryl al kyl or
het er oaryl al kyl ;
and salts, solvates and esters, and individual enantiomers thereof where appropriate.

3. A compound of Formula (la) as claimed in claim 1 wherein D represents optionally
substituted phenyl.

4, A compound of Formula (la) as claimed in claim 3 wherein D represents para-tert-
butylpheny! optionally further substituted by halo, C,.salkyl or C,_alkoxy

5. A compound of Formula (la) as claimed in claim 1 wherein E represents optionally
substituted heteroaryl.

6. A compound of Formula (la) as claimed in claim 5 wherein E represents optionally
substituted thiazolyl, pyridinyl, pyrazinyl, isoxazolyl and thienyl.

7. A compound of Formula (la) as claimed in claim 1 wherein G represents C,.galkyl
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and salts, solvates and esters thereof; provided that
when A is esterified to form-OR where Ris selected
woé camiostsnai ght or branched chai n al kyl, aral kyPCT/EP2003/011813
aryl oxyal kyl, or aryl, then Ris other than
tert-butwyl . € Ja rapy. 17. A
oPYOBAlYS 8Mtgtsed(]:q§'a'{a?rotré |nSEI ’aél.@ﬁgil%ﬂ\!?\ﬁ &'Eol.n t he nedi cal
therapy is the treatnment of viral infection. 20 18 A
8. compeumpoarsd ofl Firmeld (la) aslckimed.ih aierewhereineG vépresents C,salkyl
optioﬂéyédb@ﬂtu{eﬂ gyOR!. 19 Use of a conpound of Formula (1)
G NE(l) OO0 D 25 wherein: A represents hydroxy;
D represents aryl or heteroaryl; 30 E represents
9. hydfegerourchofdfareyla (1a)2¢ claired iBrdaimy orgt WhereEy R cperegents
hydtodgerporesgalkg. hydrogen or Cl_6al kyl optionally
substituted by one or nore substituents selected from

10.&%&%%%&9(%%%%@ CI%@@%%E}HEEB%%L@IKW

nitro, cyano, aryl, heteroaryl and 35 heterocyclyl;

11.R1 Aepmpsend of HRyyslulad i) as Clhirbed inydlaimatr wherekoy repeasents Cq.galkyl,
i 112 WD 2004/ 037818 PCT/ EP2003/011813
awgz%ggﬁg%rb%%yhdependent |y selected from hydrogen,

Cl_o6al kyl , ar'yl and heteroaryl; or R2 and R3 together
12.wi t A compowid efdpamulat(snas laitred it daiey!. apd Phenmasarirathvr m
accepfabiy sdits ane sbiestes trea¢afr at ed cyclic group; 5 R4 is

sel ected fromthe group consisting of Cl6al kyl, aryl,

hetero aryl al kyl nd .heteroarylal kyl: .R5 and .
13,01 oAb rBiang ot iee g wRAERRE! YhBn SoprER. AithgEtering to
a sfje¢tyrineefeiveract, aalatiertive arpount f a copapeimggfyriormula (1)

aryl al kyl, and heteroaryl al kyL:Gor R5 and R6 toget her

with the nitrogen ato ich they are attached

forma 5 or 6 nenbered ed cyc{l' c group; and J

represents Cl_6al kyR—Thet @docycEyl al z/l, aryl al kyl or

heteroaryl al kyl ; 15 amggl sa|ts, solvates and esters

t hereof; provided that Ais esterified to form

-OR where Ris selectedfrob strai ght or branched
Wh&]a%i,n al kyl, aral kyl, aryloxyal kyl, or aryl, then R

'S"other than tert-butyl; in the nmanufacture of a
A reRigsRs hYBP % he treatnent of viral infection.

D represents aryl or heteroaryt;

E represents hydrogen, Csalkyl, aryl, heteroaryl or heterocyclyl;

G represents hydrogen or Cjsalkyl optionally substituted by one or more substituents
selected from halo, OR', SR', C(O)NR?R?, CO,H, C(O)R*, CO,R*, NR’R®, NHC(O)R®,
NHCO,R*, NHC(O)NR’R®, SO,NR°R®, SO,R* nitro, cyano, aryl, heteroaryl and
heterocyclyl;

R' represents hydrogen, C,salkyl, arylalkyl, or heteroarylalkyl;

R? and R® are independently selected from hydrogen, C,ealkyl, aryl and heteroaryl; or R?

and R® together with the nitrogen atom to which they are attached form a 5 or 6
membered saturated cyclic group;
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20 20 Use as clainmed in claim19, wherein the viral
infection is HCV. 21 A pharnmaceutical formnulation

w@eowpissisg a conpound of Fornula (la) as def i PEUEP2903/011813
claimlin conj unction with a pharmaceutically

accegec%lal frofhl léegéou rc&n% SEI %dﬁ §5E%§|r’ru |pr%)?e$§§ryﬂ‘ Urylalkyl, and

reparat i on
hetgegan@li n ¢l ai m 13, corrpr|3| ng treatment of a
conmpound of Formula (I1) G 4?~-NAE (Il) OO0 Din

R® Wb &P a‘?‘ehﬁdéﬁe'ﬁeér}ﬂy LY frbm tﬁeéya@hpl covisisting sleydrydn, C,alkyl,
aryL N e:[:r%(?agy 81%%(? ranngﬂgte{ér%lg&kl %[‘ RBQ]OZI% t?ﬁet'[ﬂrep\?/%?%fgﬁtrogen atom
to WhICh they are attached form a 5 or 6 membered saturated cyclic group; and

J represents Cy.salkyl, heterocyclylalkyl, arylalkyl or heteroarylalkyl;

and salts, solvates and esters thereof; provided that when A is esterified to form -OR
where R is selected from straight or branched chain alkyl, aralkyl, aryloxyalkyl, or aryl,
then R is other than tert-butyl.

14. A method as claimed in claim 13 which involves inhibiting HCV.

15. A method as claimed in claim 13 in which the compound is administered in an oral
dosage form.

16. A compound of Formula (l)

wherein:
A represents hydroxy,

D represents aryl or heteroaryl;

E represents hydrogen, Cysalkyl, aryl, heteroaryl or heterocyclyl;

G represents hydrogen or Cygalkyl optionally substituted by one or more substituents
selected from halo, OR!, SR!, C(OINR?R?, CO,H, C(O)R*, CO;R*, NR?R®, NHC(O)R?,
NHCO,R*, NHC(O)NR°R®, SO,NR°R®, SO,R* nitro, cyano, aryl, heteroaryl and
heterocyclyl;

R’ represents hydrogen, Cqsalkyl, arylalkyl, or heteroarylalkyl;

R? and R® are independently selected from hydrogen, C,salkyl, aryl and heteroaryl; or R?
and R® together with the nitrogen atom to which they are attached form a 5 or 6
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membered saturated cyclic group;

R* is selected from the group consisting of Cigalkyl, aryl, heteroaryl, arylalkyl, and
heteroarylalkyl;

R® and R°® are independently selected from the group consisting of hydrogen, C;salkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl; or R® and R® together with the nitrogen atom
to which they are attached form a 5 or 6 membered saturated cyclic group; and

J represents Cy.¢alkyl, heterocyclylalkyl!, arylalkyl or heteroarylalkyl;

and salts, solvates and esters thereof; provided that when A is esterified to form -OR
where R is selected from straight or branched chain alkyl, aralkyl, aryloxyalkyl, or aryl,
then R is other than tert-butyl;

for use in medical therapy.

17. A compound as claimed in claim 16 wherein the medical therapy is the treatment
of viral infection.

18 A compound as claimed in claim 17 wherein the viral infection is HCV.

19 Use of a compound of Formula (1)

wherein:
A represents hydroxy;

D represents aryl or heteroaryl;

E represents hydrogen, C,salkyl, aryl, heteroaryl or heterocyclyl;

G represents hydrogen or Cisalkyl optionally substituted by one or more substituents
selected from halo, OR', SR’, C(O)NR’R®, CO,H, C(O)R*, CO,R*, NR?R?, NHC(O)R*,
NHCO.R®, NHC(O)NR°R®’, SONR°R’, SO,R‘, nitro, cyano, aryl, heteroaryl and
heterocyclyl;

R’ represents hydrogen, C,.¢alkyl, arylalkyl, or heteroarylalkyl;
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R? and R? are independently selected from hydrogen, Cisalkyl, aryl and heteroaryl; or R?
and R® together with the nitrogen atom to which they are attached form a 5 or 6
membered saturated cyclic group;

R* is selected from the group consisting of Cysalkyl, aryl, heteroaryl, arylalkyl, and
heteroarylalkyi;

R® and R® are independently selected from the group consisting of hydrogen, Csalkyl,
aryl, heteroaryl, arylalkyl, and heteroarylalkyl; or R® and R°® together with the nitrogen atom
to which they are attached form a 5 or 6 membered saturated cyclic group; and

J represents C,galkyl, heterocyclylalkyl, arylalkyl or heteroarylalkyl;

and salts, solvates and esters thereof; provided that when A is esterified to form -OR
where R is selected from straight or branched chain alkyl, aralkyl, aryloxyalkyl, or aryl,
then R is other than tert-butyl;

in the manufacture of a medical for the treatment of viral infection.

20 Use as claimed in claim 19, wherein the viral infection is HCV.

21 A pharmaceutical formulation comprising a compound of Formula (la) as defined in
claim 1 in conjunction with a pharmaceutically acceptable diluent or carrier.

22. A process for the preparation of a compound of Formula (1) as defined in claim 13,

comprising treatment of a compound of Formula (11)
G

J
A= °N
° A
O b

in which A is alkoxy, and D, E, G and J are as defined for Formula (1), with an acid.

e @

23. A process as claimed in claim 22 in which A is tert-butoxy.
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