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Derivatives Field of the invention 5 - The present invention is related to
new pyrrowbddene27exadi azol e and pyrrolidine thiadiazole deCDEPNZO@SY in
particular for use as nedi canents, as well as pharmaceutical fornulations
contai ning such pyrrolidine derivatives. Said pyrrolidine derivatives are
useful in the treatnent and/or prevention of pretermlabor, prenature
birth and dysnmenorrhea. Preferably, the pyrrolidine derivatives display a
nodul at ory, notably an antagoni st activity 10 of the oxytocin receptor.
More preferably, said conpounds are useful in the treatnent and/or
prevention of disease states nediated by oxytocin, including preterm]labor,
premature birth and dysnenorrhea. Background (,f the invention In the field
of obstetrics, one of ph& Bk OxXARZbRIANP TRNEFRId Berdivitivegnagement of
preterm 15 | abor and premature birth as they represent a najor cause of
perinatal norbidity and nortality. For the treatnent of preterm /| abor the
use of nmagnesium sul fate and et hanol has been suggested. However,
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10 of the oxytocin receptor. More preferably, said compounds are useful in the treatment

and/or prevention of disease states mediated by oxytocin, including preterm labor,

premature birth and dysmenorrhea.

Rackaround of the invention

In the field of obstetrics, one of the most important problems is the management of preterm
15  labor and premature birth as they represent a major cause of perinatal morbidity and

mortality.

For the treatment of preterm labor the use of magnesium sulfate and ethanol has been
suggested. However, magnesium sulfate at plasma concentrations above the therapeutic
range of 4 to 8 mg/dL can cause inhibition of cardiac conduction and neuromuscular

20  transmission, respiratory depression and cardiac arrest, thus making this agent unsuitable

notably when the renal function is impaired.

Ethanol is effective in preventing premature labor, but it does not produce a corresponding
reduction in the incidence of fetal respiratory distress. Also, ethanol is assumed to have a

negative impact on the fetus.

25  Two further therapeutical agents fall into either of the groups of :

a) B2-adrenergic agonists, or



b) oxytocin antagonists. The (32-adrenergic receptor generally causes an
inhibitory action within the cells wherein it is expressed (nuscles,
heart, utwows/1et76¢9. J32-adrenergic agoni sts are used to a®PCMERBIG2 d

i nhibitory action of the receptor. Hence, J32-adrenergic agonists are
synpat hom netics 5 which - anong others - inhibit uterine contractility.
Known J32-adrenergic agonists for the treatnent of preterm| abor are
Ritodrine, Terbutaline and Al buterol. Ritodrine (i.e.
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Terbutaline (i.e. 5-[2-[(1,1-Dimethylethyl)amino]-1-hydroxyethyl]-1,3-benzenediol,
US 3,937,838, Draco) and Albuterol (a'-[[(1,1-Dimethylethyl)amino]methyl]-4-hydroxy-
1,3-benzenedimethanol; US 3,644,353, Allen and Hanburys) are further 3, -adrenergic

15  agonists and have side effects similar to those of Ritodrine.

A more recent approach of treating preterm labor consists in the use of oxytocin

antagonists.

Oxytocin (OT) is a peptide hormone and causes the contraction of the uterus of mammals
during labor. The corresponding oxytocin receptor is similar to V1, and V, vasopressin

20 receptors and acts via a G protein-coupled receptor, coupled to activation of phospholipase
C and increases in IP; that release Ca®" from intracellular stores. The increases in
intracellular calcium that ensue lead to increased contraction of smooth muscle via
activation of myosin light chain kinase. Oxytocin (OT) receptors increase dramatically
during the course of pregnancy. The concentration of OT receptors has been shown to

25  correlate with spontaneous uterine activity (M. Maggi et al. J. Clin. Endocrinol Metabol; 70;



1142, 1990). In the last few years, evidence has accunul ated to strongly
suggest that the hornone oxytocin may be a physiological initiator of

| abor i n wewened799ranmal i an speci es including humans. Fur PREMPO2/@6620XYt OCi N
is believed to exert this effect in two different parts: 5 - by directly
contracting the uterine nyonetriumand - by enhancing the synthesis and

rel ease of contractile prostaglandins fromthe uterine

endonet ri unf deci dua. These prostagl andins may, in addition, be inportant
in the cervical ripening process. By thé&se nmechanisns, the process of |abor
(termand pretern) is initiated by a heightened 10 sensitivity of the
uterus to oxytocin, resulting in part as a result of an increase in the
nunber of oxytocin receptors in this tissue. By bl ocking oxytocin, the
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10  sensitivity of the uterus to oxytocin, resulting in part as a result of an increase in the

number of oxytocin reseptors in this tissue.

By blocking oxytocin, the direct (connactile} and indirect (enhanced prostaglandin
synthesis) effects of oxytocin on the uterus may be achieved. An oxytocin blocker, or
antagonist, is therefore assumed to be more efficacious for treating preterm labor than

15  current regimens.

Atosiban (i.e. oxytocin, 1-(3-mercaptopropanoic acid)-2-(O-ethyl-D-tyrosine)-4-L-
threonine-8-L-omithine) is a cyclic pentapeptide which is the best known OT antagonist
(WO 9501368, Ferring AB; J. Reprod. Fertil., 101(2), 345-52 (English) 1994; Am. J.
Obstet. Gynecol., 170(2), 474-8 (English) 1994). The principal drawback to the use of
20  peptide antagonists like atosiban is the problem of low oral bioavailability resulting from

intestinal degradation. Hence, they must be administered parenterally.

Also, WO 96/22775 and US-5,756,497 (Merck) disclose benzoxazinyl-piperidines or
benzoxazinones as OT receptor antagonists. Indanylpiperidines and tolyl-piperazines are
reported by Evans et al. in J.Med.Chem., 35, 3919 (1992) as being orally deliverable OT

25  antagonists



It has now been found that conpounds of the present invention are

ant agoni sts of oxytocin and bind to the oxytocin receptor. Wen the
oxytoci n we®enop9 i s bound by the conpounds of the preseRCTIEPORONGRON,
oxytocin is antagoni zed by being blocked fromits receptor and thus being
unable to exert its biologic or pharmacol ogic effects. The conpounds of the
5 present invention are therefore useful in the treatnent and prevention of
preterm | abor and premature birth. The conpounds are al so useful for

st oppage of | abor preparatory to cesarean delivery. In particular the
conpounds of the present invention are useful in the treatnent and
prevention of oxytocin-related disorders of animals, preferably mamual s and
especially humans. It is another purpose of this invention to provide a
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The compounds of the present invention are also useful in the treatment of dysmenorrhea
which may be defined as a cyclic pain associated with menses during ovulatory cycles. The

15  pain is thought to result from uterine contractions and ischemia, probably mediated by the
effect of prostaglandins produced in the secretory endometrium. By blocking both the
direct and indirect effects of oxytocin on the uterus, an oxytocin antagonist is more

efficacious for treating dysmenorrhea than current regimens.

Description of the invention

20  The following paragraphs provide definitions of the various chemical moieties that make
up the compounds according to the invention and are intended to apply uniformly through-
out the specification and claims unless an otherwise expressly set out definition provides a

broader definition.

“Cy-Cs -alkyl” refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term is
25 exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, zert-
butyl, n-hexyl and the like.



-5 "Aryl" refers to an unsaturated aromatic carbocyclic group of from®6 to
14 carbon atons having a single ring (e.g., phenyl) or multiple condensed
rings (e.wyo,02neqsbe hyl). Preferred aryl include phenyl, n&RpmtEPY2/06629
phenantrenyl and the l|ike. "Cl-C6-al kyl aryl"™ refers to O -C6-al kyl groups
havi ng- an aryl substituent, including benzyl, 5 phenethyl and the I|ike.
"Heteroaryl" refers to a nonocyclic heteroaromatic, or a bicyclic or a
tricyclic fused-ring heteroaromatic group. Particul ar exanpl es of

het eroaromati ¢ groups include optional I-y— substituted pyridyl, pyrrolyl,
furyl, thienyl, imdazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyrazolyl, 1,2,3-thazolyl, 1,2,4-trazolyl, 1,2,3-oxadiazolyl, 1,2, 4-oxadia
10 zolyl, 1,2,5-oxadiazolyl, 1,3, 4-oxadiazolyl,1,3,4-triazinyl,

1,2, 3-triazipyb r.rB877 £ Hﬁs‘é{uratégargmag& W%a?f]:f?@%%ﬁf) dF ?Hamld ﬁa%"c%% Ui s’
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pyrido[ 4, 3-b] pyridyl, quinolyl, isoquinolyl, 15 tetrazolyl,

5,6,7, 8- tet‘C&@d}kyﬁanyﬁ’aiefdrs toKJﬁ:JalBylt@dnrpafhyﬁthaﬁﬁqﬂlsm’uwlent Pidludinglbenzyl,

pterldlnyl, xant henyl or benzoquinolyl. "d -C6-al kyl
heteroa?yl h??ﬁ%f ‘f%géFeCB al kyl groups having a heteroaryl substituent,

including 2-furylmethyl, 2-thienylnmethyl, 2-(1Hindol-3-yl)ethyl and the
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6 carbon atons and 20 having at Ieasl 1 or 2 sites of alkéﬁé unsat ur ati on.
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" C2- C6- aI ktsﬁ iazall. ayoaepll, 1,2 aftazol.ol, Zd-titz0 l,kleh9+oxgdlom;§ ha\é‘rkcrx@dla-

hetero E)%%{P E,Bostzﬁégagzzgglygsl 3‘ J?%xé’djaz%gll% 3(43 irf2 %myfi 19,@ Va'mn i bex?z%f&rgle [é é ke.

02/ 10 2
dihydroJbenzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl,

isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[1,2-ajpyridyl, benzaﬂﬁazolyl, benzoxa-

zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl,

pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl,
15 tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,

carbazolyl, xanthenyl or benzoquinolyl.

“C-Ce-alkyl heteroaryl” refers to C;-Ces-alkyl groups having a heteroaryl substituent,
including 2-furylmethyl, 2-thienylmethyl, 2-(1H-indol-3-yl)ethyl and the like.

“C,-Cs-alkenyl” refers to alkenyl groups preferably having from 2 to 6 carbon atoms and
20  having at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include
ethenyl (-CH=CHy,), n-2-propenyl (allyl, -CH,CH=CH,) and the like.

“Cy-Ce-alkenyl aryl” refers to C,-Cg-alkenyl groups having an aryl substituent, including 2-
phenylvinyl and the like.

“Cp-Ce-alkenyl heteroaryl” refers to C,-Cs-alkenyl groups having a heteroaryl substituent,
25  including 2-(3-pyridinyl)vinyl and the like.



-6 "C2-C6-al kynyl" refers to al kynyl groups preferably having from2 to 6
carbon atons and having at least 1-2 sites of al kynyl unsaturation,

pr ef er r edwaloegorzb9 gr oups i ncl ude et hynyl (-C=CH), propar @¢I/EPoIZbesc>-CH) ,
and the like. "C2-C6-al kynyl aryl"” refers to C2-C6-al kynyl groups having an
aryl substituent, including 5 phenylethynyl and the Iike. "C2-C6-al kynyl
heteroaryl" refers to C2-C6-al kynyl groups having a heteroaryl substituent,
i ncluding 2-thienylethynyl and the lIike. "C3-C8-cycloalkyl" refers to a
saturated carbocyclic group of from3 t+6-8 carbon atons having a single
ring (e.g., cyclohexyl) or nmultiple condensed rings (e.g., norbornyl). 10
Preferred cycloal kyl include cyclopentyl, cycl ohexyl, norbornyl and the

i ke. "Cl-C6-al kyl cycloal kyl" refers to Cl-C6-al kyl groups having a

cycloalkyl“ u Pt i lggg Magst |, and
the |ike. ﬁé?%?ag{ﬁg ﬁeﬁsyt{}%i e 1%? %L&%%tegg}%%&s lf‘:‘%%na?ﬁ" # Q%E%%J%Lrgé%g&f/dl ng
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et er oat ons en fro r si sting 0 ei ng

defi ned as( g@ﬁpﬁﬁghé8ﬁ¢g(%%féP£&? eheterocycloalkyl i ncl ude
pyrrolidine, piperidine, piperazine, 1-nethyl piperazine, norpholine, and

the like. «CLE;Gfkyall ”fa@fteﬁrw s byl grof ik metad alsA sEiglekiy inclild
havi ng a hetéigc%clyk%t sub§¥|€ug%%y |né%ud|n332a%% py#rglléFny?¥£thyl

4- nor phél i mhenyiatiypy] agd ﬁﬁk%yl 4- piperidinyl)methyl and the like. 20
"Car boxy" refers to the group - CXC»C}i " Cl- C6-al kyl carboxy” refers to

Cl- C6- al kykcgpoy ?m& £ i havindGl! 1%ub lpegpgyet hyl
and the Ilkegtg Rén 102 95@Pé%?é §¥C§ %é%& %ﬁﬁﬁs avn% I#Er§g¥ ! ﬁ% group
- C( O R whemwlRingzHudwiethynyt gid e lik¢-kyl ", " C2- C6- aI kenyl
"C2- C6-al kynyl ", "C3-C8-cycl oal kyl ", heterocycloalkyI"heterocycIoaIkyI",
aryl “Cs3-Cg-cycloalkyl” refers to a saturated carbocyclic group of from 3 to 8 carbon atoms
having a single ring (e.g., cyclohexyl) or multiple condensed rings (e.g., norbornyl).

10  Preferred cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like.

“C;-Cg-alkyl cycloalkyl” refers to C;-Cg-alkyl groups having « cycioaikyl substituent,
including cyclohexylmethyl, cyclopentylpropyl, and the like.

“heterocycloalkyl” refers to a C3-C8-cycloalkyl group according to the definition above, in

which up to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting
15 of O, S, NR, R being defined as hydrogen or methyl. Preferred heterocycloalkyl include

pyrrolidine, piperidine, piperazine, 1-methylpiperazine, morpholine, and the like.

“C1-Cs-alkyl heterocycloalkyl” refers to C;-Cg-alkyl groups having a heterocycloalkyl
substituent, including 2-(1-pyrrolidinyl)ethyl, 4-morpholinylmethyl, (1-methyl-4-
piperidinyl)methyl and the like.

20  “Carboxy” refers to the group —C(O)OH.

“Ci-Cs-alkyl carboxy” refers to C;-Cg-alkyl groups having an carboxy substituent,
including 2-carboxyethyl and the like.



"heteroaryl", "Cl-C6-alkyl aryl"™ or "Cl-C6-al kyl heteroaryl",

"C2- Co-al kenyl aryl", "C2-C6- al kenyl heteroaryl"”, "C2-C6-al kynyl aryl™
" C2- C6- alwWoregiibayper oaryl ", "Cl-C6-al kyl 5 cycl oal kyl", " CPCT8Pat/bosk9
het erocycl oal kyl ". "Cl-C6-al kyl acyl"™ refers to Cl-C6-al kyl groups having

an acyl substituent, including 2- acetylethyl and the like. "Aryl acyl"
refers to aryl groups having an acyl substituent, including 2-acetyl phenyl
and the like. 10 "Heteroaryl acyl" refers to hetereoaryl groups having an
acyl substituent, including 2- ac ttyl pyH dyl and the like.

"C3-C8- (hetero)cycl oal kyl acyl” refers to 3 to 8 nmenebered cycl oal kyl or
het erocycl oal kyl groups having an acyl substituent. "Acyloxy" refers to

t he group -CIXC»R where R includes H "Cl-C6-al kyl", "C2-C6 15 aIkenyI"

"C2 C6- al kynyl i, | : Q te yc oalkyl

aryl o o R et G G QEACH ynerd RGARI L 02 LT SEEELAISRY
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"C2-C6-alkm Ihet [ Q. " "Cl,, cl oa l.. - C6- al kyl

het er ocycl o %’" %1 Tyl gy o @ ggléflky&)é?té’foé Er-Coslkamarylgr Supfs-
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cyclo

" C2- C6- al k&nsipalkyl” cXCi-Gaalkylihy alkg’C8- cycl oal kyl ™, "heterocycl oal kyl
"aryl ™" "heteroaryl" "Cl- C6-al kyl aryl™ or "Cl- C6 al kyl heteroaryl™,

" 2. 06- al k I I )
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"Cl - C6- al kyfetilpybanddpe like." Ol - C6- al kyl heterocycloalkyl . "Cl C6- al kyl
al koxy" refers to Cl-C6-al kyl groups having an al koxy substituent,

i ncl udi ng “K}ﬁta@ﬁx ¥<.eﬁeﬁ3ﬁ) al%l'f' &ohﬂ?halvﬁﬁéﬁm acyl substituent, including 2-acetylphenyl and
the like.

10 “Heteroaryl acyl” refers to hetereoaryl groups having an acyl substituent, including 2-

acetylpyridyl and the like.

“C3-Cs-(hetero)cycloalkyl acyl” refers to 3 to 8 memebered cycloalkyl or heterocycloalkyl

groups having an acyl substituent.

“Acyloxy” refers to the group ~OC(O)R where R includes H, “C;-Cg-alkyl”, “Cp-Cs-

15 alkenyl”, “Cy-Cg-alkynyl”, “C3-Cg-cycloalkyl”, heterocycloalkyl“heterocycloalkyl”, “aryl”,
“heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cg-alkyl heteroaryl”, “C,-Cg-alkenyl aryl”, “C-Cs-
alkenyl heteroaryl”, “C,-Ce-alkynyl aryl”, “C,-Ce-alkynylheteroaryl”, “C;-Cs-alkyl
cycloalkyl”, “C;-Ce-alkyl heterocycloalkyl”.

“Cy-Ce-alkyl acyloxy” refers to C;-Cs-alkyl groups having an acyloxy substituent,
20 including 2-(acetyloxy)ethyl and the like.

“Alkoxy” refers to the groﬁp —O-R where R includes “Ci-Ce-alkyl”, “Cy-Ce-alkenyl”, “Cy-
Ce-alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl
aryl” or “C1-Cs-alkyl heteroaryl”, “C,-Ce-alkenyl aryl”, “C,-Cs-alkenyl heteroaryl”, “Co-



5 "Al koxycarbonyl"” refers to the group -C(O OR where R incl udes

"Cl-C6-al kyl", "C2-C6- al kenyl", "C2-C6-al kynyl", "C3-C8-cycloal kyl",

"het er ocywbDmalibarhy , "aryl", "heteroaryl", "Cl-C6-alkyl alPgII/EPG2/06629

"Cl- C6- al kyl heteroaryl™, "C2-C6-al kenyl aryl", "C2-C6-al kenyl

heteroaryl ", "C2-C6-al kynyl aryl", "C2-C6-al kynyl heteroaryl", "C -C6-al kyl
cycl oal kyl", "Cl-C6-al kyl heterocycl oal kyl". 10 "Cl-C6-al kyl

al koxycarbonyl" refers to Cl-C6-al kyl groups having an al koxycar bonyl
substituent, including 2(benzyl oxycarbefiyl)ethyl and the Iike.
"Am nocarbonyl" refers to the group -C(ONRR where each R, R includes

i ndependent |y hydrogen, "Cl-C6-al kyl", " CZ- C6- al kenyl ", "C2-C6-al kynyl ",
" C3-C8-cycl oal kyl " "het er ocYcl oal le" aryI "heteroarVYl", "Cl-C6-al |
aryl” or * fdr, hslelagiyine 1 1 g Tkyl

" C2- Co6- al keny@ﬁet@oarﬁ 4 emar% 5? @ga@T@)ﬁ:@ & %¥b6aky

al kynyl het hctomcydldalkylt‘}l C5- al kyI cycl oaI kyI " Cl- C6- al kyl

het er ocycl oal kyI " Cl- C6- al kyI am nocar bonyI refers to C -C6-al kyl

groups hth b t .

2- (di met hylg k?i”%‘ﬂ% )re%%ytf’ Gy Eﬁ‘i&?}1 gﬂ“‘%& har %%’ pSubsilpent, ingluding
group - NRCQ@)}Bxyvﬂm]rmdeha:]nkd? R is independently hydrogen 20
"Cl-C6-al kyl", "C2-C6-al kenyl ", "C2-C6-al kynyl", "C3-C8-cycl oaI kyl "

et B 06y C LR ony e LB OB st GERBHOHL @l OF

het er oar y| ‘alkeriy?2- @{ﬁldnmyl” %ybg-cycl@q@@ “ﬁéﬂémyélbﬁkﬁr’oam* "‘het ﬁiq@ﬁ al kyl
cycl oal kyl ", "C1- Jm het erocgcl oal ". WO 02/ 102799 PCT/ EP02/ 06629
-9 "Cl- Cb- aq:kg;ﬁ‘a]&é’wla oCiterabips ?%roéﬂ’l Cg;pkﬂkegyloagﬂ wsridkeml acyl ami no

substi t uenpeterohfyP!, udi- a%&ﬁ%ﬁ% @”’O%L@Gﬁlwyﬂ{e@fo?ﬁﬁg“@h@s-ﬂg clodkg1~d0”

refers to the grou where each R endenfly
hydr ogen, “Gi- C@alka ¢mcydl®2ky¢§6 al kenyl ", "C2-C6-al kynyl "
" C3- C8-cycl oal kyI 5 "het erocycl oal kyl ", ™aryl™, "heter oar yl"

" CL- G648l kyd 8L ¥yl fkoxycamthyndldask (el eﬁ-gﬂ{'&)'goups having an alkoxycarbonyl

substituent, including 2-(benzyloxycarbonyl)eihyl and the like.

“Aminocarbonyl” refers to the group —~C(O)NRR’ where each R, R’ includes independently
hydrogen, “C;-Cg-alkyl”, “Cy-Cs-alkenyl”, “C,-Cs-alkynyl”, “Cs-Cs-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C,;-C¢-alkyl heteroaryl”,

15 “Cy-Cg-alkenyl aryl”, “C,-Ces-alkenyl heteroaryl”, “C,-Ce-alkynyl aryl”, “C,-Cs-
alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C;-Cg-alkyl heterocycloalkyl”.

“Cy-Cs-alkyl aminocarbonyl” refers to C;-Cs-alkyl groups having an aminocarbonyl

substituent, including 2-(dimethylaminocarbonyl)ethyl and the like.

“Acylamino” refers to the group -NRC(O)R’ where each R, R’ is independently hydrogen,

20 “Cy-Ce-alkyl”, “C,-Cs-alkenyl”, “C,-Cg-alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”,
“aryl”, “heteroaryl”, “C-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”,
“Cy-Ce-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-Cs-alkynylheteroaryl”, “C;-Cs-alkyl
cycloalkyl”, “C;-Cg-alkyl heterocycloalkyl”.



"C2- C6-al kenyl aryl", "C2-C6-al kenyl heteroaryl", "C2-C6-al kynyl aryl"”

"C2- Co6- al kynyl heteroaryl", "Cl-C6-al kyl cycloal kyl", "Cl-C6-al kyl

het er ocycoakk¢d7v9 and where R and R', together wth th®CAEPODY®RY at om t 0
whi ch they are attached, can optionally forma 3-8-nenbered

het er ocycl oal kyl ring. 10 "Cl-C6-al kyl ureido"” refers to Cl-C6-al kyl groups
havi ng an ureido substituent, including2 (N -nethylureido)ethyl and the

i ke. "Carbamate" refers to the group -NRC(O OR where each R, R is

i ndependently hydrogen, "Cl-C6-al kyl",-9*-C2- C6-al kenyl ", "C2-C6-al kynyl ",
"C3-C8-cycl oal kyl", "heterocycl oal kyl", "aryl", "heteroaryl", "Cl-C6-alkyl
aryl"™ or "Cl-C6-al kyl heteroaryl", 15 "C2-C6-al kenyl aryl", "C2-C6-al kenyl
het eroaryl ", "C2-C6-al kynyl aryl", "C2-C6- al kynyl heteroaryl " Cl- C6- al kyl
cycl oal kyl % h _ y gr oup
-NRR where eac%rkgé glﬁ?ﬁgol n %{E)gf\ Iai;}&%%rgtrl%gen I{god&l C@gﬁ-ﬁlﬁ iugft tﬂé%t

" C2- C6- al kemhiding Zmopj@n}alhmymwmyl ahd?ﬂ?e(lﬂcecycl oal kyl ", "het erocycl oal kyI "
"aryl", "heteroaryl", "Cl-C6-al kyl aryl"™ or " Cl CG al kyl heteroaryl"

" C2- C6- al ke » 0, ) o9 yl aryl

" C2- C6- al kyny% cg{ré# 5561tr° tﬁggr%ﬁ%lﬁwbﬁﬁ)ﬁ cycggé N "R RC%Z E%%aﬂf’ ?w

het er ocycl agddoyger, “cantgtamr éCRCQAcheﬁM” ‘mg}gt-dile;m}zw t‘ﬁg-C@eyclmlkyl )gen atomto
whi ch they re at n.opti on or T .

het er ocycl oB¥'REFY ‘?aril@ﬁ " @]3.’?’ g%?rP?W an%h‘g“' &é(?%rﬁ’% "trn%&ﬁég‘yép??‘loa@’ﬂ oups

havi ng an a .afkel ert . LAardnithdt&odry25c {-&: 8 Py et hyl and the
like. WO 02%%8%99 gérd' EPO@EI 0%62551%i Ogr/Xmmn% u6 H@ﬁ?;‘rrfsl 10 ? @pom tively

char ged gr elkp;nﬂhmoml” whete a@ﬁ/&:hyqie?alh’l, RC1{(s-alkiyh heteapd mlkxl” and where R’
" Cl- I k e 2= CO- 3] At
"het er ogyc oa k t?geﬂ%@? é@%ﬁ?gﬁn ga%rarflqg “g#&y%% %-agﬁyg% %égr oarlg)f&

" C2- Co6- al kér&membyﬂedhetei‘(ﬁgelﬁﬁkﬂlrkglyl heteroaryl", "C2-C6-al kynyl aryl™
" C2- C6- al kynyl het eroaryl", "Cl-C6-al kyl 5 cycl oal kyI "G - C6-al kyl

het er Oqu Qél-% alkyl erégdomc%res toR c?-'&‘é-aﬁm g%o%% apv?rgg .'Wl ureldo sgbstltuent including-2-

(V' -methylureido)ethyl and the like.

“Carbamate refers to the group -NRC(O)OR’ where each R, R’ is independently
hydrogen, “C;-Ce-alkyl”, “Cz-Cg-alkenyl”, “C;-Cs-alkynyl”, “Cs-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C,-Cs-alkyl heteroaryl”,
15 “Cy-Ce-alkenyl aryl”, “C,-Ce-alkenyl heteroaryl”, “C,-Ce-alkynyl aryl”, “C,-Ce-
alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

“Amino” refers to the group -NRR’ where each R, R’ is independently hydrogen, “C;-C¢-~
alkyl”, “C,-Cg-alkenyl”, “C,-Cg-alkynyl”, “Cs;-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”,
“heteroaryl”, “C,;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, “C,-Cg-alkenyl aryl”, “C,-Cs-

20  alkenyl heteroaryl”, “C,-Ces-alkynyl aryl”, “Cz-Cs-alkynylheteroaryl”, “C;-Ce-alkyl
cycloalkyl”, “C,-Ce-alkyl heterocycloalkyl”, and where R and R’, together with the
nitrogen atom to which they are attached, can optionally form a 3-8-membered

heterocycloalkyl ring.

“C-Ce-alkyl amino” refers to C;-Cg-alkyl groups having an amino substituent, including 2-

25  (1-pyrrolidinyl)ethyl and the like.



nitrogen atomto which they are attached, can optionally forma
3-8-nenbered heterocycloal kyl ring. "Cl-C6-al kyl amoni um' refers to

Cl- C6- al kb ogneatps havi ng an amoni um substituent, i ncl udCagEP02/06629
2-(1-pyrrolidinyl)ethyl and the like. 10 "lonisable noiety" refers to a
noi ety which may be transfornmed into a salt, e.g. by protonation Am no or

sul fonyl noieties are exanples for ionisable/protonable noities. "Hal ogen”
refers to fluoro, chloro, bronp and iodo atons. "Sul fonyloxy" refers to a
group -0S02-R wherein Ris selected fretiH, "Cl-C6-alkyl"”, "Cl-C6-alkyl™
substituted with hal ogens, e.g., an -0OSOQ2- CF3 group, "C2-C6-al kenyl", "C2-
15 C6-al kynyl ", "C3-C$-cycloal kyl", "heterocycloal kyl", "aryl",
"heteroaryl", "Cl-C6-alkyl . aryl" or "Cl-C6-al kyl heteroaryl"”

" C2- C6- al ke , Al s _alkynys aryl ",
G- Co- al kyna gl refeisss EHO R ap iSSP R R Who Bl iR B
het er ocycl @aiekwdénﬂy,m@-aﬂ{}&’y [“Cs-Qs-fatkeyy18x4C,- @@dlk‘yrgzl’t, 6CGCeCoeladlkytl’, gr oups

havi ng a swl f.on 20 e S | £ on ) et hyl
and the ik eteroé)(ﬁ??%@wﬁé‘%eqﬁgﬁ £ g% Lﬁ;é %gqﬁér?(ﬂ@r’e -3lien é’e ted
fromH, "arghCs- aﬂd&ﬁjflﬁ’reﬁh%atyl"’ “C "@al@ry@hﬂyyi "‘cz-cg:&tk%ylﬁbtlswa 1's wosidlatitye d

wi t h hal ogens, g1 -Co6-_a Cﬁ- C6- al kynyl "

" C3- C$- éycl%%l?‘ﬂbl’l" C‘H’%ﬁﬁ%é‘?@%ﬁ? R?:lkyl a’“&r ere R"“ﬁ@ﬁe{t@%ﬁ@?f"wnh the1- CB- al ky!
aryl" or "Ghs k¥io Vgt I g al kenyl WO
00 102900 adtn Al MRHEROREK i E?hgg%&p%@gﬁnﬂéy VT ar yig:6

" C2- C6- al kﬂaﬁfytqqmleaﬂbﬂrlmg , "Cl-C6-al kyl cycloalkyl", " CI - C6- al kyl
het er ocycl oal kyl ". "Cl -C6-al kyl sulfonyl" refers to Ol - C6-al kyl groups

havi ng a su}f_ L < f onyl nd the
having a Sukf. I@;squy? g;lfsuufgeferg B¢, L@L iy égo@gﬁgﬂxg 20 ok GbQthed"d L N
H, "Cl-C6- aickl;dlﬂgz(bﬂzyrmlﬁhmﬂ)eﬁiylam(hsﬂlke uted with hal ogens, e.g., an

- SO CF3 group, "C2-C6-al kenyl ™, "C2-C6-

10 “Jonisable moiety” refers to a moiety which may be transformed into a salt, e.g. by

protonation Amino or sulfonyl moieties are examples for ionisable/protonable moities.
“Halogen” refers to fluoro, chloro, bromo and iodo atoms.

“Sulfonyloxy” refers to a group —OSO,-R wherein R is selected from H, “C;-Cs-alkyl”,
“Cy-Ce-alkyl” substituted with halogens, e.g., an —OSO,-CF; group, “C»-Cs-alkenyl”, “C,-

15 Cg-alkynyl”, “C;-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “Cy-Cs-alkyl -
aryl” or “C;-Ce-alkyl heteroaryl”, “Cs-Cg-alkenyl aryl”, “C,-Cs-alkenyl heteroaryl”, “C,-
Ce-alkynyl aryl”, “C,-Cs-alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C;-Cg-alkyl
heterocycloalkyl”.

“Cy-Ce-alkyl sulfonyloxy” refers to C;-Cs-alkyl groups having a sulfonyloxy substituent,
20  including 2-(methylsulfonyloxy)ethyl and the like.

“Sulfonyl” refers to group “~SO,-R*“ wherein R is selected from H, “aryl”, “heteroaryl”,
“C1-Ce-alkyl”, “C1-Cg-alkyl” substituted with halogens, e.g., an —SO,-CF; group, “Cy-Cs-
alkenyl”, “C,-Cs-alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”,
“C1-Ce-alkyl aryl” or “C,-Cs-alkyl heteroaryl”, “Cy-Cs-alkenyl aryl”, “C,-Cs-alkenyl



al kynyl ", "C3-C8-cycl oal kyl", "heterocycl oal kyl", "aryl", "heteroaryl",

"Cl-Co6-al kyl aryl"™ .Y11l or "Cl-C6-al kyl heteroaryl", "C2-C6-al kenyl aryl™
" C2- C6- alWerwli0218q er oaryl ", "C2-C6- al kynyl aryl", PCT/EP02/06629

" C2- C6- al kynyl heteroaryl ", "Cl-C6-al kyl cycloal kyl", "Cl-C6-al kyl 10

het erocycl oal kyl ". "Cl-C6-al kyl sulfinyl" refers to Cl-C6-al kyl groups

havi ng a sulfinyl substituent, including 2-(nethylsulfinyl)ethyl and the
like. "Sulfanyl" refers to groups -S-R where R includes H, "Cl-C6-al kyl",
"Cl-C6-al kyl" substituted with hal ogenk,~e.g., an -SO CF3 group,

"C2- C6- al kenyl ", "C2-C6-al kynyl™, "C3- 15 C8-cycl oal kyl ",
"heterocycl oal kyl ", " aryl ", "heteroaryl", "C-C6-al kyl aryl" or
" Cl- C6- al kyl heteroaryl "C2- C6-al kenyl aryl", "C2-C6-al kenyl heteroaryl"”

" C2- C6- al kgl o319 40,-C Ca:ikyngpa@ Ky @%@p@l‘k?ﬁﬁﬁété%anyl” E1-E0amyk Wclcﬁ){&i’oal kyl ™

"Cl- C6- al kyl heterocycl oal erred " sul fanyl groups’includé
met hyl sul f aeyCs- aéwh?ﬂ;wb?dm}kyl and the like. "Cl-C6-al kyl sulfanyl" refers
to Cl-C6-al kyl groups having a suI fanyl substituent, including 20

2- (et hyIsuI“ 1) ATl Q
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" C2- Cob- aI kéﬂyﬂethyléhﬂbnﬂl’ﬁethﬁlayahme'hke" C3- C8-cycl oal Kyl 4 "het erocycl oal kyl "
"aryl ™" heteroaryl "Cl- C6-al kyl aryl" or "Cil-C6- al kyl heteroaryl"

" C2- 06- al ke " C2- CB-a teroaryl ", ;' C2- ba »ak |
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sul f ony am re r ha a su o .
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" Am nosul f gpy 2 - »i qeleides
mdependen?Pyt Cgt’, ﬁifrlﬁrlzeté@a@g @y@f aﬁngi%BlR* %@%@H&ﬁ‘}l%e&ro@l m:;aelkgynyl

" C3- Cs- cyclabampharyl’, © z"wlbmfélgﬁ@rwlk fai; Cek%lkyllcycloalll@k” G yalicyl
"Cl1- C6- %I k\ﬁ teﬁ)rc%loalﬁgrl’" Cl- C6- al kyl heteroaryl”

-

“C1-Cs-alkyl sulfinyl” refers to C-Ce-alky! groups having a sulfinyl subsiituent, including
2-(methylsulfinyl)ethyl and the like.

“Sulfanyl” refers to groups —S-R where R includes H, “C;-Cs-alkyl”, “C;-Cg-alkyl”
substituted with halogens, e.g., an —SO-CF; group, “C,-Cs-alkenyl”, “C,-Cs-alkynyl”, “Cs-

15  Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cs-alkyl
heteroaryl”, “C,-Cg-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “Cs-
Cs-alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”. Preferred
sulfanyl groups include methylsulfanyl, ethylsulfanyl, and the like.

“C1-Cg-alkyl sulfanyl” refers to C,-Cs-alkyl groups having a sulfanyl substituent, including
20  2-(ethylsulfanyl)ethyl and the like.

“Sulfonylamino” refers to a group -NRSO;-R’ where each R, R’ includes independently
hydrogen, “C;-Cs-alkyl”, “C,-Cg-alkenyl”, “C,-Cs-alkynyl”, “C;-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cg-alkyl aryl” or “C;-Cg-alkyl heteroaryl”,
“Cy-Cg-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “Cy-Ce-

25  alkynylheteroaryl”, “C;-Cg-alkyl cycloalkyl”, “C;-Cg-alkyl heterocycloalkyl”.



"C2- C6-al kenyl aryl", "C2-C6-al kenyl heteroaryl", "C2-C6-al kynyl aryl"”
"C2- Co6- al kynyl heteroaryl", "Cl-C6-al kyl cycloal kyl", "Cl-C6-al kyl

het er ocycWwoakhkgid79e " Cl- C6-al kyl am nosul fonyl" refers toPCIAPR62/edoRy |
groups having an am nosul fonyl substituent, including

2- (cycl ohexyl am nosul fonyl )ethyl and the |ike. 10 "Substituted or

unsubstituted” : Unless otherw se constrained by the definition of the

i ndi - vidual substituent, the above set out groups, like "alkyl",

"al kenyl ", "al kynyl", "aryl" and "hetel2earyl" etc. groups can optionally
be substituted with fromIl to 5 substituents selected fromthe group
consi sting of "Cl-CB-aIkyI", "C2-C6-alkenyl", "C2-C6-alkynyl",
"cycl oal kyl ", "heterocycloal kyl", "Cl-C6-al kyl aryl", "Cl-C6-alkyl
heteroarylu » L " cIoaIkyVﬁ
" an no". a%%}g&psulﬁoﬁyﬁ r}fﬁ/d rgﬁéfsl tQQll l@?, al];gyl uggﬁaﬁlggx ul%&%&%ﬁﬁ onyI "

"al koxycar bldnyltueﬂt mh@mgﬂ (eﬂ’i}dmlﬁoayﬂammO)ethylangﬂthe likehet eroaryl ", "sul finyl"
"sul fonyl", "al koxy", "sulfanyl" halogen "car boxy", trlhalonethyl

cyano, hydr. o) atl
substituti o%ﬁn Sm?m Its?ger%{cz))npé Blgpe R?‘l ‘ghles(r% %hrlté s lﬁé%sd?{?er?ﬁngently
fsubst it uerhydrggam“ﬂﬁd&a@h’ e“Ci- ﬁglalken}d’l’ ,FEHR, all{}@ylabi ;- m@eytwau@ﬂ’r}al
uncti opal .substi S.arg, i.nvol ved, ..
| act ons? yliﬁ?t‘? g% It‘ll qad! P | BRIty é‘e@ﬁafd&yl 3tr}ﬁ]1 (95 @t"g:h §1kyb§*ﬁt?¥8‘l‘r§1 f or ned

by ring ckosgpelkbe abyIStenes- dl&n?fhe@ér&ﬁ'&lt” 4©,-0hhR !yﬂy@r;m‘ efgetive group.
"Pharmaceutjcally acce 'E‘abl e salts or c”o“ exes" refers to salts or

conpl exes élﬂ%ﬂhﬁtgéfl’é@/\h Cabmelkyl el S setkyl betanorycledligil”.r et ai n t he
desired biol ogical activity. Exanples of 25 such salts include, but are not

restrict eds¢Qcagig mrbédlﬁﬂyls’%ﬁn% tb @Y, @% Qﬁéﬂﬂgg!ho bgﬁfo ge 9.,

hydrochl ori ¢ aci d, éroromc aci d, I’IC cid oric acid, nitric
aci d, and Wbstmentope QITE@WCEQOMMQOSHHQ@YH@HM nd the, hkand salts formed with
organi c acids such as acetic acid, oxalic acid, tartaric acid, succinic

aci d, n@l i ‘éSLﬁ)Qﬁﬂtedfolﬂ ﬁH{dbgtltﬁ{Eid UHﬂLseétﬁed'@%e%ion&%? edl?nycthg&éfgﬂnol?leo% '1?1flgﬁled

tanni c aci I nic acl am’c aci d, naph

sul fonic amddf,!l sanmmmaltmovdscsmfmups, hk:e Cb,lkyi‘é;f‘h]&agsﬂul“bm;myd“ ataiyd* andl

pol y-gal act‘lyerte?"&{rgl“ae cI grougsa can o%?iggﬁyy%%ssugs%gutgé \Sv(?th from 1 to 5 substituents selected
from the group consisting of “C;-Cs-alkyl®, “C,-Cs-alkenyl®, “C,-Cs-alkynyl*,
“cycloalkyl”, “heterocycloalkyl”, “C;-Cg-alkyl aryl“, “C;-Cg-alkyl heteroaryl“, “C;-Cg-

15 alkyl cycloalkyl®, “C;-Cg-alkyl heterocycloalkyl®, “amino™, “ammonium”, “acyl®,

6 6 (12813 [T 317 [ 119 1 <

“acyloxy”, “acylamino®, “aminocarbonyl®, “alkoxycarbonyl“, “ureido”, “carbamate”,
“aryl®, “heteroaryl®, “sulfinyl”, “sulfonyl”, “alkoxy”, “sulfanyl”, “halogen”, “carboxy”,
trihalomethyl, cyano, hydroxy, mercapto, nitro, and the like. Alternatively said substitution
could also comprise situations where neighbouring substituents have undergone ring
20  closure, notably when vicinal functional substituents are involved, thus forming, e.g.,
lactams, lactons, cyclic anhydrides, but also acetals, thioacetals, aminals formed by ring

closure for instance in an effort to obtain a protective group.

“Pharmaceutically acceptable salts or complexes™ refers to salts or complexes of the below-
identified compounds of formula that retain the desired biological activity. Examples of
25 such salts include, but are not restricted to acid addition salts formed with inorganic acids

(e-g., hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and



5 be adm ni stered as pharnaceutically acceptable quaternary salts known by
a person skilled in the art, which specifically include the quartemary
amoni umwalo/1ef79¢ he formula - NR R ,R'" + Z-, wherein R RCI/HR02/029

i ndependently hydrogen, al kyl, or benzyl, Cl-C6-alkyl, C2-C6-alkenyl,
C2- C6- al kynyl, Cl1-C6-al kyl aryl, Cl-C6-alkyl heteroaryl, cycloalkyl,

het erocycl oal kyl, and Z is a counterion, including chloride, bromde,

i odi de, -0-al kyl, 10 tol uenesul fonate, methylsul fonate, sul fonate,
phosphate, or carboxylate (such as benz&ate, succinate, acetate,

glycol ate, maleate, inalate, fumarate, citrate, tartrate, ascorbate,

ci nnanoat e, mandel oate, and di phenyl acetate). "Pharmaceutically active
derivative" refers to any conpcl':nd that upon adm nistration to the

reci pi ent, HeliefRal k& tObrREPWH i)fégnféiaf:ﬁg Edc‘ﬁ a? rac%tﬂ%i%de Sﬂliéac{dggmgﬁé %éﬂlt y
di scl osed herein. 15 "Enantioneric excess ee) reférs to e products
that are obtwimesacibymalic asgdy furedrid asid prldihadd,siscarbie acid, bymadieesidstannicatid] ng

non-racem rtdn er.i al d/ or reagents or syn-..thesis conprising

at least o %rﬁgé%é‘#[df %lggﬁée%ctl‘?’ 8?}??1 g?on,mv?/ﬁled_r %%%H??eélﬁ Fbﬁﬂ’é‘yﬁ?d’dﬁ@%?ﬁﬁﬁi omer in

the order dfsubbnit eeid methantsulbafio s8d hitd polgigaacturdnit 40E Salx ufds @A also
racem c products_are usually obtained that do

; b _
e L bttt os oA LB oo Bt tay o)1 Iy Pz awhaneufet s
Cener al  f ok art( WhicRpdciealy R &l tﬁ&}ﬂﬁﬂw& AhROniGABI F BR hinfyd aut omers,

its geometrical isomers, its optically acti've forns as enantioners,
di ast er eomPRsR3RA " ¥t evhesie RaRé K'gs inslepeadentiydisidregen pilaylnerdentylc@j-Cy-alkyl,

accept abl e t ) I edtically acceptable., salts of

he For mut &g Tiehdl G LGS B R AT e P et R bt Ty

accept abl eh@broapdlokyli dxr&lleschrmhﬂeﬁmh,dﬁqludiyglclﬂbﬁdbﬁadﬁnids,ubdiaé,eocull%}b,l sul fate,
hosphat e or, hydrogen o) at e, etate, benzoate, succinate, fumarate,

Pabont 80 ©) SHyeRbRAHRE, P RR M raoneE) Ghoshite or FEbNRIEE (FbAbbeazoa,

benzenesul soahe, acidddolae), upnaelhRRA fitnSale! SnatdQaRdtcl A68%te,

PCT/ EP0O2/ 06629 -14 One aspect of the present invention consists in the

pyrrol i di nENBERAteZeAndelqaly, and; diphieayleseiatek onpounds of fornula (1).
“Pharmaceutically active derivative” refers to any compcoend that upon administration to

the recipient, is capable of providing directly or indirectly, the activity disclosed herein.

15 “Enantiomeric excess” (ee) refers to the products that are obtained by an asymmetric syn-
thesis, i.e. a synthesis involving non-racemic starting materials and/or reagents or a syn-
thesis comprising at least one enantioselective step, whereby a surplus of one enantiomer in
the order of at least about 52% ee is yielded. In the absence of an asymmetric synthesis,
racemic products are usually obtained that do however also have the inventive set out

20  activity as OT-R antagonists.

General formula (1) of the present invention also comprises its tautomers, its geometrical
isomers, its optically active forms as enantiomers, diastereomers and its racemate forms, as
well as pharmaceutically acceptable salts thereof. Preferred pharmaceutically acceptable
salts of the formula (I) are acid addition salts formed with pharmaceutically acceptable

25  acids like hydrochloride, hydrobromide, sulfate or bisulfate, phosphate or hydrogen
phosphate, acetate, benzoate, succinate, fumarate, maleate, lactate, citrate, tartrate,

gluconate, methanesulfonate, benzenesulfonate, and para-toluenesulfonate salts.



Pyrrolidi ne oxadi azol e and thi adi azol e derivatives according to fornula I
are suitable to nodulate, in particular to inhibit the OI-R function and
nore specwbiocadd7’y9 t o ant agoni se the 5 oxytocin receptor. POREPL/H@®2OXYt OCi N
receptor is bound by the conpounds according to fornula I, oxytocin is

ant agoni sed by being bl ocked fromits receptor and is therefore wunable to
exert its biologic or pharnmacol ogi cal effects. The conpounds of the present
invention are therefore in particular useful in the treatnent and/or
prevention of oxytocin- related disordets of mammals and in particul ar of
humans. 10 The conpounds according to the present invention are those of
formulal. OR NRS Rs R NBR~(~) AR Said formula also
conprises its geonetrical isomers, its optically active fornms as enanti o-
mers, dias j : f.Qr: . . |y
acceptablekggﬁgggg?ﬂ@?gg%%ﬁﬂﬁgﬁgg?%ﬁmg égﬁg uPp§%FP3§%%%§% agﬁ%&%%ﬁ%s of
t he conpourdmpoards ofifurchuedd@).ti on 15 salts fornmed with pharmaceutically
acceptabl e acids like hydrochl oride, hydrobrom de, sulfate or bisulfate,
phosphat e hydr ogen.. phos t.e,. acetate. benzoate, succinate, .f - rate,
Tl oat e, | Tepadne SR BRI ErinPICAE vt R s iRl b
(mesyl at e) modarue, @npatitdlantatithibiathd QRRFnhdlodane mord graifRaldpdotantaghile the

02/ 102799 PCT/ EP02/ 06629 51n said fornmul a is selected fromthe

group coénsio¥YPFg T pto(rc\é’byri the oxiogip regeptor l .u,ngl lb%/ ﬁ&ﬁ}qmppun@(asmmg to
- (GO - N fornfuir Sbx MokiniEkiagonlVRd by BERE 810CRE frémAts P&IeP@r Snd S AILGHX! 9roup.

unable to exert its biologic or pharmacological effects. The compounds of the present
invention are therefore in particular useful in the treatment and/or prevention of oxytocin-

related disorders of mammals and in particular of humans.

10 The compounds according to the present invention are those of formula I.

o
5
N\ R
R3\’| l R’
R4 l}l B (1
A
R2

Said formula also comprises its geometrical isomers, its optically active forms as enantio-
mers, diastereomers and its racemate forms, as well as pharmaceutically acceptable salts
thereof. Preferred pharmaceutically acceptable salts of the compound I are acid addition

15 salts formed with pharmaceutically acceptable acids like hydrochloride, hydrobromide,
sulfate or bisulfate, phosphate or hydrogen phosphate, acetate, benzoate, succinate, fuma-
rate, maleate, lactate, citrate, tartrate, gluconate, methanesulfonate (mesylate),

benzenesulfonate, and para-toluenesulfonate salts.



B is an unsubstituted or substituted oxadi azole or thiadiazole ring. 5 Rl
is selected fromthe group conprising or consisting of unsubstituted or
substi t utwo 02a127@6- al kyl , unsubstituted or substituted C2PCoERINaGEYY
unsubstituted or substituted C2-C6- al kynyl, unsubstituted or substituted
aryl, unsubstituted or substituted heteroaryl, unsubstituted or
substituted Cl-C6-al kyl aryl, unsubstituted or substituted Cl-C6-al kyl
heteroaryl, RL can formwith the O atomto which it is attached a 3-8
menber ed substituted 10 or unsubstituteé-saturated or unsaturated

het erocyclic ring which may contain 1-2 further heteroatons selected from
N, S and 0 and which is optionally fused wwth an aryl, heteroaryl or 3-8
menbered saturated or unsaturated cycl oal kyl ring. Preferably, Rl is Hor

a Cl- C3- al kyLaig TRstu g etk s@l@ct@d %ﬁﬂ}{é %1%'(19 ‘c'@nswtl\n BE.(cs eI cbf [ 125t he

group conprising or-consi sting unsu tuted r subs
C6- al kyl , uBGuNE4, -CFNGdD)- DI(C%O)aQﬁH 1 (€=9)-KH; CBHal Mest;ﬂre;feucrklsb%bémgm ed or
substi tuted al kynyl, unsubstituted or substituted aryl,

unsubst i t ut’e ¥q6g§ UBstit ut ed het eroaryl, unsubstituted or substi tuted

saturated or unsaturated 3-8-nenbered cycl oal kyl, acyl, unsubstituted or
subst i t ut e EbaGhsublskitptedar phbhstitutsl dxatliarelt eclthiadiazolesingt ut ed Cl - C6- al kyl
het eroaryl, said cycl oal kyI or aryI or heteroaryl groups nmay be fused with

1-2 fur her 120 or Ayl or het er oar referred is
an aryl 5 R SoseebeR e g e Ping ¢ kit BRnY of B Sinabt b ubsBiRict eq.
e.g. by a fGJI@ngylpdi‘r&ﬂb@tmgéd)bmsubithu&d 0 @talliendl, ansuBbiiea vt subtifted)C,-G3, R4,
R5 and R6 a e i nd%rl)]gndently sel ected fromeach other fromthe group

consi st i ng 2PMYhisruBsfEnted REFgited eyl apsybstiited exsubgiitated bsigroamilef er abl y

each of themutstified? sﬁsﬁa@écreld%gx k&Perldhﬁk%bQﬁﬁﬂeH o gdﬁ@ﬁmﬁcﬁ%lléoaﬁﬁylcoﬁpounds

according to formula I wherein sel ected fromthe group consisting of
H or - Cl- Chetgrdayyl, R ¢pngform W@blt@rOamHBto whipls it-i§ @taChed a WO nElicpiA@bstituted

PCT/ qugl 0%@ agsubsti]rg eﬁezsatﬁ%t 31# Q’l?éﬂl%&%ﬁd%%t@?éca/%ﬂ? HQ%W?){CW e(%, c%r Muﬂ 1- gﬂbrther

substit'ute unsubst et henyl
gr oup. heteroatoms selected from N, S and O and whlch is optionally fused w1ﬂa an aryl

heteroaryl or 3-8 membered saturated or unsaturated cycloalkyl ring. Preferably, R!is H or

a C1-Cs-alkyl, most preferred a methyl group.

R? is selected from the group comprising or consisting of unsubstituted or substituted C;-

15  Cs-alkyl, unsubstituted or substituted C,-Cs-alkenyl, unsubstituted or substituted C,-Cs-
alkynyl, unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,
unsubstituted or substituted saturated or unsaturated 3-8-membered cycloalkyl, acyl,
unsubstituted or substituted C;-Cs-alkyl aryl, unsubstituted or substituted C;-Cg-alkyl
heteroaryl, said cycloalkyl or aryl or heteroaryl groups may be fused with 1-2 further

20  cycloalkyl or aryl or heteroaryl group. More a preferred is an aryl, in particular a phenyl
group which is optionally substituted, e.g. by a further phenyl group (thus providing a
biphenyl moiety).

R’, R*, R’ and R® are independently selected from each other from the group consisting of
hydrogen, halogen, C;-Cs-alkyl, C;-Cs-alkoxy. Preferably each of them is H.

25  Preferred pyrrolidine derivatives are those compounds according to formula I wherein R’ is

selected from the group consisting of H or -C;-Cs alkyl, in particular -CHj, A is <(C=0)-,



According to a preferred enbodi nent, the substituent Bis a 1,2,4

oxadi azol e substituent which may be attached to the pyrrolidine ring
accor di ngwoet6ay99 ol | owi ng nodes (Ila) or 5 (llb): 4 2 RCI/HRII66 3 R
(Ita) NO(fib) 1 N4~ 2 R/ In said fornmulae (lla) and (Il1b), R7 is
selected fromthe group conprising or consisting of hydrogen, sulfonyl,
am no, unsubstituted or substituted Cl-C6-al kyl, unsubstitued or
substituted C2-C6-al kenyl, unsubstituted or substituted C2-C6-al kynyl,
wherein said al kyl, 10 al kenyl, al kynyFl&hains nmay be interrupted by a
het eroatom sel ected fromN, 0 or S, wunsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl, unsubstituted or substituted
saturated or unsaturated 3-8-nenbered cycl oal kyl, unsubstituted or
substi t ut egy? I V. al kyl ,
aryl or he?%r%ﬁﬁsefg{ﬂr{%udg?h%mm% Pﬁlse R&Mﬁ:%ﬁfd thteerd *ngeg g}g gﬁéﬁ%
het er ocycl @attieplarly arbjpheoy! dredrer oar y| group, an acyl 15 noiety,
unsubstituted or substituted Cl-C6-al kyl aryl, unsubstituted or substituted

Cl-C6- al kyl, t u Cl CB- aI ary ,
unsubst i tut‘%e &%ﬁr@r&}% éﬂe]{r%&gp@ﬁ%g ﬁlg E@%s{;ﬁ;‘éﬁ?}% é% ba Oxadlﬁlé‘f]%g‘f F%‘F ¥d or
substi t ut edvlﬂihrﬁ?ﬁy hek &tyacked tarthd pyrrolidinehrivigi dccdreihgas tlﬁ:liblséwf&lgtnﬁﬂiemia(%r al kynyl
het eroaryl ,. . unsubstituted or substituted O -C6- al kyl cycl oal kyl,
unsubst Pt u "or substituted Cl-C6-al kyl heterocycl oal kyl, unsubstituted or
20 substituted Cl-C6-al kenyl cycloal kyl, unsubstituted or substituted
Cl- C6- al kenyl heterocyad oal Kyl , unsubstituthed 0¥ substituted d -C6-al kynyl
cycl oal kyl, unsubstitut ed\orN substi t ut ed C1-5C6-Nl kynyl heterocycl oal kyl,
substituted or unsubstitut/ed %%ycar bonyl, |subgfituted or unsubstituted
am nocar bonyl, substitute bst (ltd)t ed CN*;@- al kyl (1ip 02/ 102799

4 5

PCT/ EPO2/ 06629 -17 1

In said formulae (II) and (IIb), Ry is selected from the group comprising or consisting of
hydrogen, sulfonyl, amino, unsubstituted or substituted C;-Cs-alkyl, unsubstiiuied or
substituted C,-Cs-alkenyl, unsubstituted or substituted C,-Cs-alkynyl, vs}hereir.z said alkyl,

10 alkenyl, alkynyl chains may be interrupted by a heteroatom selected from N,OorS,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or
substituted saturated or unsaturated 3-8-membered cycloalkyl, unsubstituted or substituted
heterocycloalkyl, wherein said cycloalkyl, heterocycloalkyl, aryl or heteroaryl groups may
be fused with 1-2 further cycloalkyl, heterocycloalkyl, aryl or heteroaryl group, an acyl

15  moiety, unsubstituted or substituted C;-Cg-alkyl aryl, unsubstituted or substituted C;-Cg-
alkyl heteroaryl, unsubstituted or substituted C;-Cg-alkenyl aryl, unsubstituted or
substituted C;-Cs-alkenyl heteroaryl, unsubstituted or substituted C;-Cs-alkynyl aryl,
unsubstituted or substituted C;-Cs-alkynyl heteroaryl, unsubstituted or substituted C;-Cg-
alkyl cycloalkyl, unsubstituted or substituted C;-Cg-alkyl heterocycloalkyl, unsubstituted or

20  substituted C;-Cs-alkenyl cycloalkyl, unsubstituted or substituted C;-Cs-alkenyl
heterocycloalkyl, unsubstituted or substituted C;-Cg-alkynyl cycloalkyl, unsubstituted or
substituted C;-Cs-alkynyl heterocycloalkyl, substituted or unsubstituted alkoxycarbonyl,
substituted or unsubstituted aminocarbonyl, substituted or unsubstituted Ci-Ce-alkyl



carboxy, substituted or unsubstituted Cl-C6-al kyl acyl, substituted or
unsubstituted aryl acyl, substituted or unsubstituted heteroaryl acyl,
substi t utwo oenoaresubsti t ut ed C3- C8- (hetero)cycl oal kyl acyCI/Rpazodsee it ut ed
or substituted Cl-C6-al kyl acyl oxy, unsubstituted or substituted

Cl- C6- al kyl al koxy, unsubstituted or substituted Cl-C6-al kyl

al koxycarbonyl, 5 unsubstituted or substituted Cl-C6-al kyl am nocarbonyl,
unsubstituted or substituted Cl-C6- al kyl acylam no, acyl am no,
unsubstituted or substituted Cl-C6-al kyl7-urei do, substituted or
unsubstituted Cl-C6-al kyl carbamate, unsubstituted or substituted

Cl- C6-al kyl am no, unsubstituted or substituted Cl-C6-al kyl ammoni um
unsubstituted or substituted Cl-C6- al kyl sul fonyl oxy, unsubstituted or

substi t ut eqarggX}C@u@hmd éHklfS%MlmedJ@ é?§3¢k L mééh %gmll‘lq(shfﬁtte%dﬂlanyl

Cl- C6-al kyl sulfinyl, unsubstituted or s tute
unsubst i t ueed, wibstifuted or tuRubstit@ed ﬁﬁemhwhcsdmubsmyﬂedm neubstitsted €5-4Ck-ut ed or

substitute 1-C. - Ik | , am ROsS\u f.an r QX en n ccordi ng
to a pref e?lr gdo)c%lSac} %*/W Lu Ftétu dé’ﬁ%‘%btsﬁ%eg(? éé%ﬂgﬁr a§?‘ﬂ6y dWX‘?)(?ﬁ?“éeQﬁ?
(notably au‘tﬁﬁﬁit@ir(albt:@hlkmlleém, udsabstip@ed bt dktitited R -CRalichelieeleesagl,f rom

t he group consi sting a carboxy or an amino noiety. Alternative R7

may be Sel ee%ueatlwwéﬁrﬁrren@r% eorkylamipepagionyl, aﬁruarrgﬁuefi of HPsHtdL o
mentioned gubysidyieRt %cy»ram% GAYbLR S br L12R% utANE - eﬁagrpﬁwm&f ARG

noiety. A preferred i oni sabl'e (protonable) noiety 1s a ic tertirary
am ne (bei ﬁgstésmﬁé@dbydkﬁ&hﬂbymme WUW@GCbOEduestﬂefddé}r@s@lkyd}@mamkyI ami no,

het er ocycl errdrnes
het er ocycl g’ggiull%t ) egﬁ %Lgogggb Nyl ; 6"‘&%51@ Al Ryt ¢ nr%ubsgg’;t?%%r %‘z‘?“ﬁ%idée SCAT kyl
acyl am no, alkyt ibfoajloyy, mehlfsﬁmydd, or GllbsGred KMCG-aklybﬂrXbenyan&hb@ﬁﬁfa@bf ed are
di nmet h I - am nonet ny ( hyl am no t hyl - eridinyl,
(4- ace F‘mﬁf%‘e @i‘h?fﬂfq’l Wﬁ%@rluns%tlw %{W&“{tﬁf{ghgé ﬁ’@’l %‘rlé’&%]r nent, the
substit uenhnﬁbbt&u@d br &%uﬂ&@%@@hﬁﬂ%lf&%ﬂ&ﬂﬁ@, tds¥hstin®éd &ts%bétﬁlﬁkw@?fcc@f
formula (111): WO 02/102799 PCT/ EP02/ 066

alkyl aminosulfonyl, hydroxy, halogen, cyano.

According to 2 preterred embodiment, R7 is a substituent comprising an ionisable (notably

a protonable) moiety.

15 Specifically, R’ may be selected from the group consisting of a carboxy or an amino

moiety.

Alternatively, R” may be selected from the group consisting of from any of the above
mentioned substituents which carries at least one carboxy or an amino moiety. A preferred

ionisable (protonable) moiety is a cyclic tertiary amine (being a hetereocycloalkyl).

20  More preferred are C;-Cs-alkyl amino, heterocycloalkyl like piperazines or piperidines, C;-
Cs-alkyl heterocycloalkyl, aminocarbonyl, C-Cs-alkyl aminocarbonyl, C;-Cs-alkyl
acylamino, C,-Cg-alkyl sulfonyl, C;-Cs-alkyl carboxy. Most preferred are dimethyl-
aminomethyl, 2-(dimethylamino)ethyl, 1-methyl-3-piperidinyl, (4-acetyl-1-piperazinyl)-
methyl. |

25 According to another embodiment, the substituent B is a 1,3,4-oxadiazole of formula (IV)

or its tautomer of formula (III):



-18 H3 4 NN3 4N--N 51 X511 ~2- X(IV) 02 ~Rs 11Xin said fornulae
(rr1r) and (1V) is 0 or S, whereby in case the case of formula IV, X may

al so be awbondo27dyn the case where X is 0 or S, and R8 i s REUMPIROGG629
conpounds of formula 1V represent the corresponding tautoners of fornula
I11. 5 RS of formula (1V) is selected fromthe group conprising or

consi sting of hydrogen wunsubstituted or substituted Cl-C6-alkyl,
unsubstituted or substituted C2-C6-al kenyl, unsubstituted or substituted
C2- C6- al kynyl, unsubstituted or substitited aryl, unsubstituted or
substituted heteroaryl, unsubstitutcd or substituted saturated or
unsaturated 3 S- T?enbered cycl oal kyl, optionally containing at | east one
heteroatom (e.g. 1 to 3) selected 10 from N, 0, S, an acyl noiety,
unsubstituted or substituyed Cl-C6-al kyl aryl, ungubstituted or
substituted Cl-C6-al kyl heteroaryl unsubstltuted or substituted

Cl- C6- al kenyl aryl, sqﬂ tituted or substi tty - C6- al kenyl heteroaryl,

substituted or unsubst tut )glkgﬁycarbony tar X ¢ anmide, substituted
or unsubstituted O - ;%f: substituted ors %tlhu%ed @vy! oxy,
substituted or uns t|t&3ed het er oar yl oxy# hal o Rho, 15 substituted

or unsubstituted Cl-C6- aIQyI car bonyl , substltuted or unsubstituted
aryl carbonyl or heteroaryl carbonyl, substituted or unsubstituted saturated

or st ur o e Y98 (XARRS BRI LA B8 BEELRBLSY, oy
het er oaryl afpodep tend. Inhbs @sewhaieX BIGKyt S, aall kg iyhydredekydonhpoutidiadfifortayga be
interrupte n het er oat om sel ected f ntw, or S 20 Particularly nore
pref erred gyﬁﬁuttat caﬁ?ﬁvﬁ’P%E%m%H?§?%%géuééﬁpounds according to fornula
| wherein Ais -(C=0, RL is a Cl1-C6 al kyl group, R2 is either a aryl group
or a hete Im&if%rmuﬁﬁ(QV) afsef88ted Bém thS giviafl cl@ptisinglonshsBinSoydygadli azol e

according to formulae |]a
unsubstituted or substltuted C-Cs-alkyl, unsubstituted or substituted Cz-Ce-alkenyl
unsubstituted or substituted C,-Cg-alkynyl, unsubstituted or substituted aryl, unsubstituted
or substituted heteroaryl, unsubstituted or substituted saturated or unsaturated 3-8-
membered cycloalkyl, optionally containing at least one heteroatom (e.g. 1 to 3) selected

16 from N, O, S, an acyl moiety, unsubstituted or substituted C;-Cs-alkyl aryl, unsubstituted or
substituted C;-Cs-alkyl heteroaryl, unsubstituted or substituted C;-Cg-alkenyl aryl,
unsubstituted or substituted C;-Cg-alkenyl heteroaryl, substituted or unsubstituted
alkoxycarbonyl, carboxylic amide, substituted or unsubstituted C;-Cs-alkoxy, substituted or
unsubstituted aryloxy, substituted or unsubstituted heteroaryloxy, halo gen, cyano,

15  substituted or unsubstituted C;-C¢-alkyl carbonyl, substituted or unsubstituted arylcarbonyl
or heteroarylcarbonyl, substituted or unsubstituted saturated or unsaturated C4-Cg-
cycloalkylcarbonyl, wherein said cycloalkyl or aryl or heteroaryl groups may be fused with
1-2 further cycloalkyl or aryl or heteroaryl group and wherein said alkyl, alkenyl, alkynyl

chain may be interrupted by an heteroatom selected from N, O or S

20  Particularly more preferred pyrrolidine derivatives are those compounds according to
formula I wherein A is -(C=0), R'isa C;-Cs alkyl group, R? is either a aryl group or a
heteroaryl, each of R, R*, R’ and R® is H and B is an oxadiazole according to formulae Ila,
IIb, Il or IV.



[ Th, 111 or 1V. WD 02/102799 PCT/ EP02/ 06629 -19 Most preferred pyrrolidine
derivatives are those conpounds according to formula |, wherein Ais
-(C0O, Rvoiog/1ee7pet hyl group, R2 is either an (un)substit RCEEPAZ/Y62Yr OUp Or
an (un)substituted heteroaryl, each of R3, R4, R5 and R6 is Hand Bis an
oxadi azol e according to formulae Ha, IIb, IIl and IV, particularly a 1,2,4
oxadi azole of fornulae Ila or 11b. 5 Most preferred pyrrolidine derivatives
are those conpounds according to fornula | wherein Ais -(CO, R is a
met hyl group, R2 is a biphenyl group, edch of R3, R4, R5 and R6 is H and B
is an oxadi azol e according to formulae Ila, Ilb, Ill and IV, particularly a
1,2,4 oxadiazole of fornula Ha or IIb. The conpounds of fornula I my
contain one or nore asynmetric centers and nay there- 10 fore exist as
enant | OIer §Rf @fe%%ﬁ%&&bﬁ&lﬁ@&éwa{&es ave Eh@s&%ngﬂﬂ 1&§£c9&‘&i&§}}8tfo&ﬁ?ai nvention

i nclu- des bot% m xt uf es an separate 1 ndivi I soners or enantioners of
t he conpoumdisresf A if SEFON.R s a yethyl geoupj R uxlsarthgr an (mi)ﬁmhsémt@ﬂJﬂ@rmnr anhe

pyrrolidin ivati-ves acgordi ng,# or ar.e, obt ai_n
enant i orrer?ucnqseu%c tu{edglletseé?arﬁeeaag g% %‘ i an%f :H[’;l%\dﬁa ) e 18%14? acc@'él"?}%% ee.
(12 E;pgg |) fi |1 @o( Eﬁmmﬁé Ha, 106, IﬁmWﬂdﬁtlaﬂarfyCH nn,lztaaxhdlazmé Uﬂﬁnhﬁl@e fTalok owi ng:

éy} r ol i gl gli.lpé 4{;&&%&%&?%@@ %e\ﬂa__v% geg)are ose[c(ogipoHE{i( adlﬂ% ng 10 -fglrrr?u-la I wherein
1, 1" - bi phenyik L)) Rbﬂrabﬂéﬂ{}l'l]fr&rp( B et tiyhen$d gotp, Q4atbBTOR? RV R is H

pyrrol i di none_O net hyl oxi ne
(3EZ, 5S)- 1244 B 1Slmfﬁiaé¥@éﬁl§‘laf°04d19$ toaforvwipe Jaglly, 1land I¥xpeatietaly 21.94) - 3- pyrr ol

i di none O- ) - 1- ([
1,1 -bi phengﬁ% yl cgqf% ﬁ%) -5-(5-o0x0- 1, 2, 4- oxadi azol -5-yl)-3

- pyrrol i di none O-net hyl oxi me WD 02/ 102799 PCT/ EP02/ 06629
The compounds of formula I may contain one or more asymmetric centers and may there-

10 fore exist 45 enantiomers or diasteroisomers. It is to be understood that the invention inclu-
des both wixtures and separate individual isomers or enantiomers of the compounds of
formula I. In a pariicularly preferved embodiment the pyrrolidine derivatives according to
formula I are obtained in'an enantiomeric excess of at least 52 % ee, preferably of at least
92-98% ee. |

15 Specific examples of compounds of formula I include the following:

(3EZ,55)-1-([1,1"-biphenyl}-4-ylcarbonyl)-5-(3-methyi-1,2,4-oxadiazol-5-yl)-3-
pyrrolidinone O-methyloxime

(3E£Z,55)-1-[(2"-methyl[1,1"-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-0xadiazol-5-yl)-3-
pyrrolidinone O-methyloxime
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pyrrolidinene U-methyloxime

(BEZ,55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5- {3-[(2-thienylsulfanyl)methyl]-1,2,4-
oxadiazol-5-yl}-3-pyrrolidinone O-methyloxime
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(3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl}-5-(1,2,4-oxadiazol-3-yl)-3-pyrrolidinone O-

methyloxime
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pyrrolidinone O-methyloxime

15 (3E,55)-1-[(2"-methyl[1,1"-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-o0xadiazol-5-y1)-3-
pyrrolidinone O-methyloxime

(3Z,55)-1-[(2'-methyl[1,1'-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5-y1)-3-
pyrrolidinone O-methyloxime

(3EZ,5S)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-[5-(phenoxymethyl)-1,2,4-o0xadiazol-3-yl]-3-
20  pyrrolidinone O-methyloxime

(3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-(5-phenyl-1,2,4-0xadiazol-3-y1)-3-

pyrrolidinone O-methyloxime
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ylcarbonyl)-3-pyrrolidinone O-methyloxime
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(3EZ,55)-1-(]1,1"-biphenyl]-4-ylcarbonyl)-5-[ 5-(3-thienyl)-1,2,4-oxadiazol-3-yl]-3-
pyrrolidinone O-methyloxime
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pyrrolidinone O-methyloxime
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pyrrolidinone O-methyloxime
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20  ylcarbonyl)-3-pyrrolidinone O-methyloxime

(3EZ,55)-5-{5-[(4-acetyl-1-piperazinyl)methyl]-1,2,4-oxadiazol-3-yl}-1-([1,1-biphenyl]-4-
ylcarbonyl)-3-pyrrolidinone O-methyloxime
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(3EZ,55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-{5-[(3S)-piperidinyl]-1,2,4-0xadiazol-3-yl}-3-
pyrrolidinone O-methyloxime

15 (B3EZ,55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-{5-[(3R)-piperidinyl}-1,2,4-oxadiazol-3-yl}-3-

pyrrolidinone O-methyloxime

(3EZ,5RS)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-[5-(1-methyl-3-piperidinyl)-1,2,4-oxadiazol-
3-y1]-3-pyrrolidinone O-methyloxime

tert-butyl (3R)-3-{3-[(2S,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrroli-
20  dinyl]-1,2,4-oxadiazol-5-yl}-1-piperidinecarboxylate

4-({3-[(25,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4~(methoxyimino)pyrrolidinyl]-1,2,4-
oxadiazol-5-yl} methyl)-2,6-piperazinedione



di nyl]-1, 2, 4-oxadi azol -5-yl } -1-piperidinecarboxylate (3EZ 5S)-1-([

1,1 - bi phenyl]-4-ylcarbonyl)-5- { 5-[(4-nethyl-

- pi per aziwolopmrex7by| ] - 1, 2, 4- 20 oxadi azol - 3-yl } - 3- pyrrol i diPE@EP02/06629

O met hyl oxime (3Z,5S)-1-([ 1,1 -biphenyl]-4-ylcarbonyl)-5- { 5-[(4-nethyl-

| -piperazinyl)methyl]-1,2,4- oxadi azol -3-yl}-3-pyrrolidinone O nethyl oxi ne
WO 02/ 102799 PCT/ EP02/ 06629 -27 ethyl 5- [(2S,4EZ2)-1-([

1, 1' - bi phenyl]-4-yl carbonyl) - 4- (nethoxylnlno)pyrrolldlnyl] -1,2,4-

oxadi azol e-3 -c arboxyl ate

(3E 595)-1-([1, 1' - bi phenyl ] - 4-y|carbonyl)-5-[3-(2-hydroxyethy|)-1,2,4-oxadia
zol -5-yl]-3- pyrrolidinone Onethyloxinme 5 N-({3-[(2S,4EZ)-1-(]

1, 1' - bi phenyl]-4-yl carbonyl) - 4- (nethoxyinino)pyrrolidinyl] 1,2, 4-

oxadi azol VA ) r t (

oxad, 5201, S33hby TRYbip el IR0\ CUABRRI UG LT Ll 512

pyrrol i di nylyirelidifont Gsneadhdedines- vyl } ethyl) 1- pi perazi necar boxyl at e
(3EZ,55)-1-[(2' -chloro-4'-fluoro[1, 1 blphenyl] 4- yI)carbonyI] 5-[3-(2-hydr

?ggt gél))lj(f% Zé'%ﬁﬁgérig" I“amﬁ?}f yﬂ"!lhe%ﬁ lca ﬁ%lngﬁ ()383 ny#’] ”?‘éz%at hyl -

1, 2, 4- oxadidrdipyhrelillined @ymethyloxiheone- Orret hyI oxi me (3EZ,5S5)-1-(]
1, 1' - bi phenyl ] -4-yl carbonyl)-5- {

50 Lrét ES: gi | ?%é ?@' ]2&)1 "1‘ EIYPHIE’Q ‘iﬁ%ﬁ dl %Z[g (l-methl}4—p1pr¥Jm% 13‘,4!&I oxa%1azol 3-

1,1 b|phe@&ﬂ}pﬂn&kﬁmﬁﬁqnﬁbﬂwﬁmﬁﬁethoxy|nlno)pyrrolldlnyI]-1,2,4-
oxadi azol - 3-yl} ethyl [(tert-butoxycarbonyl)an no]acetate
N ({3-](2S,

5 b1 ek S BigheI LA EheRUT 4 sy on nmgiog- 124 opadiasol-

oxadl azol - 3=y1} ﬁpyﬂf’éhb%bﬁe &-héthBkid am no) acet am de

(3EZ,5S)-1-[(2' -chl oro- -quoro[l 1' - bi phenyl ] - 4- yI)carbonyI] 5- ( 3- net hyl -
1, 2, 4- oxadi azol - ? g L rrolldlnone O met hyl oxi e

(3EZ,55)-1-([1,1'-bip enyl] -y]ca;rbonyl) 5-[3-(1-methyl- 4-p1per10'nvl) 1,2,4-oxadiazol-5-

10  yl]-3-pyrrolidinone O-methyloxime

(3£Z,55)-5-{5-[(15)-1-amino-2-hydroxyethyl]-1,2,4-oxadiazol-3-y1}-1-([1, l-blphenylj 4-
ylcarbonyl)-3-pyrrolidinone O-methyloxime

5-[(25,4EZ)-1-({1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-N-[3-

(dimethylamino)propyl]-1,2,4-oxadiazole-3-carboxamide

15 (3E,55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-{5-[(dimethylamino)methyl]-1,2,4-oxadiazol-3-
yl}-3-pyrrolidinone O-methyloxime

tert-butyl (35)-3-{3-[(2S,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrroli-
dinyl]-1,2,4-oxadiazol-5-yl}-1-piperidinecarboxylate

(3EZ,55)-1-([1,1-biphenyl]-4-ylcarbonyl)-5-{5-[(4-methyl-1-piperazinyl)methyl]-1,2,4-
20 oxadiazol-3-yl}-3-pyrrolidinone O-methyloxime

(3Z,58)-1~([1,1'-biphenyl]-4-ylcarbonyl)-5- {5-[(4-methyl-1-piperazinyl)methyl]-1,2,4-
oxadiazol-3-yl}-3-pyrrolidinone O-methyloxime



(3EZ, 5S) - 5-

S1-([ 1,1

- bi phenyl ]- 4-yl carbonyl)-3-pyrrolidinone O nethyl oxi ne WO

02/ 102799WPGINEROP/ 06629 -28 tent-butyl 4- { 5-[(2S, 4EZ) PCI(HP02/06629

1,1' - bi phe
1, 2, 4- oxad
1, 1' - bi phe
yl]-3-pyrr
1,1' - bi phe

dinyl]-1,2,

[ (2S, 4EZ) -
-1, 2, 4- oxa
-1,1" - bi ph
1, 1 - bi phe
1, 2, 4- oxad
1,1'-biphe
oxadi azol -
1, 1' - bi phe
3-pyrrolid
(3EZ, 5S) - 1-
oxadlagol
{(1S)-2-te
oxadi azol -
58) 1- ([ 1,
yl)-3-pyr
{(1S 2R) - 2
oxadi azol -
02/ 102799

10

15

20

nyl ] - 4-yl carbonyl ) - 4- (met hoxyi m no) pyrrolidinyl]-
iazol-3-yl} -1-pip eridinecarboxylate (3EZ 5S)-1-(]

nyl ] - 4-yl carbonyl)-5-[5-(1-pi perazinyl nethyl)-1, 2, 4- oxadi azo
olidinone O-nethyloxine 5 tent-butyl (4S)-4-{3-[(2S,4EZ)-1-(
nyl ] -4-yl carbonyl) - 4- (net hoxy?% no) pyrroli -

4- oxadi azol -5-yl } -4-[(tert-butoxycarbonyl)am no] butanoate
2-(5- { [(tert-butoxycarbonyl)am no] net hyl}-

di azol - 3-yl)-4- (et hoxyi m no) pyrrolidinyl]carbonyl}

t -
%3%5/]& Z ?2?' 1Y<[|1 ?)blﬁl?épké%ﬁggé%%ﬁy} -4 m?tPg ylgnno)?)irroh]c_hrtyo] 1,2,4-
wa@bwaﬁﬁyh?ﬂ@xﬂykcarbanate 2- { 5- [(28 44EZ) - 1- ([
nyl]-4-yl carbonyl) - 4- (net hoxyi m no) pyrrolidinyl]-1,2,4-

R R e G S SO S S e
mmmMﬁﬁ&m&@hmﬁm¢0m3m15
[(2',4" - difluoro[l 1' - bi phenyl ] -4-yl)carbonyl]-5-(3-nethyl

S A P B P PR b B Al 1.0
3xafdlazo415{ym}ahétﬁ9qy43r(uﬂﬁ&mﬁrﬁmb)pﬂ@pmﬂamr bonyl }-1,1" - bi phenyl
1 blphenyl] 4-yl car bonyl ) -5- (5- V|nyI 1, 2 4 oxadlazol

r'-‘e?}e ﬁ‘ﬁfbgi%/f@ﬁf%é% b@eﬁ%@ 4%% pamy ‘h i}hwaw}no}l 2, 4-

t Ly -1, 1' - bi phenyl
g#%dﬁgyzl; ggg;gwmwgmmw 1-hbarihearRY ke i pheny

(3£Z2,58)-1-[(2'-chloro-4'-fluoro[1,1'-biphenyl]-4-yl)carbonyl]-5-[ 3-(2-hydroxyethyl)-1,2,4-

- ogadiazgel-5-yl]-3-pyrrolidinone O-methyloxime

(3EZ,55)-1-[(4"-fluore-2'-methyl[1,1'-biphenyl}-4-yl)carbonyl]-5-(3-methyl-1,2,4-
oxadiazol-5-yl)-3-pyrrolidinone O-methyloxime

(3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-{5-[2-(dimethylamino)ethyl]-1,2,4-oxadiazol--
3-yl}-3-pyrrolidinone O-methyloxime

2-{5-[(2S,4EZ)-1-([1,1'-biphenyl}-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-1,2,4-
oxadiazol-3-yl} ethyl [(fert-butoxycarbonyl)amino]acetate

N-({3-[(25,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-1,2,4-
oxadiazol-5-yl} methyl)-2-(dimethylamino)acetamide

(3EZ,55)-1-[(2'-chloro-4'-fluoro[1,1'-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-o0xadiazol-
5-yl)-3-pyrrolidinone O-methyloxime

(3EZ,55)-5-{5-[(15)-1-amino-2-tert-butoxyethyl]-1,2,4-oxadiazol-3-y1} -1-([1,1'-biphenyl]-
4-ylcarbonyl)-3-pyrrolidinone O-methyloxime

{ 5-[(1 S)-1-am no-2-tert-butoxyethyl]-1, 2, 4-oxadi azol -3-yl}

| - 3-
[

4 {

-1,2,4

(3EZ,

WO



-29 (32,595)-1-[(2',4'-difluoro [ 1,1 -biphenyl]-4-yl)carbonyl]-5-(3

-nmet hyl -1, 2, 4- oxadi azol -5-yl)- 3-pyrrolidinone O nethyl oxi ne tent-butyl

4- ({3-[ (2804EAY2799 ([ PCT/EP02/06629

1,1' - bi phenyl ] -4-yl carbonyl ) - 4- (et hoxyi mi no) pyrrolidinyl]-

1, 2, 4- oxadi azol -5-yl } nmethyl)- 1 -piperazinecarboxylate 5 A further aspect
of the present invention is related to the use of the pyrrolidine

oxadi azol e or thiadiazole derivatives according to fornmula | as a

medi cament in particular for the treat@®nt and/or prevention of preterm

| abor, premature birth, for stopping |abor prior to cesarean delivery and
dysnenorrhea. Preferably, the conpounds according to fornmula |I are
suitable for the nodul ation of the OT function, thus specifically allow ng

the treat maplph01 ANGLEES BEBVEN| 1 0BpRlnyHLEYABHS WAL ROkt e
oxytocin receptg?uqégggit#éatgéht p?ﬁvglv § thgﬂxgéﬁﬁggégﬁﬂﬁgbﬁgﬁg% ]the
down regul at?,érxadiazohd-dhil gypsridemcarboxyatef t he oxytocin receptor. Mre
specifically, the conmpounds of the present invention are useful for the

cocar oan ddrEoesG- Ut RRRp L XRRRAR 088 Aitng i ahRRLER ARG a7 1 <

process f orylp3-ppaclidigoteh@-npyhiyiedimei ne derivatives according to formula |I.
The pyrrolidine derivatives exenplified in this invention can be prepared

fromreadil avai I [ g terial sjng t follow n enera
nethods%andzﬁﬁggigﬁﬁgégbﬁ%§$#?*gggﬁ'gﬁbﬁaikgﬁkﬁgPﬂgg4" IEmVV%PEQVHBH'
preferred empg)i,opndabiagslnsiyliofifributéxych®aniliafinbBaRasaes 20 tures, tine,

nol es of reagents, solvents, etc.) are given, other experinmental conditions

can also bhe ot herwi se stated. _Opti reactjon caonditions may
vary with t%g@g%#@@ts]ﬁgﬁ tfﬂ’é‘&%‘@’%ﬁ’%ny mw]%'ﬁi‘ﬁ’gyﬂ]%’é&xa%@lﬁuﬂh%pndi tions
can be det gmgiheRAmMo)BReoIRK 1 |cBohyl} I biphkAylDY routine optim sation
procedures. Cenerally, the pyrrolidine derivatives according to the general
formula | could be gbtai ned several processes, using both

25 b
sol uti on- pﬁ%fé‘@“%(ﬁ%l‘{éﬂﬁgs@l‘i%als@’é'h%ﬁlil%lb’]r]sf"‘ﬂF@P@@é)'éi(mV@OEEMwmﬁdiny]]-
PCT/ EPQZ/ 0@%&oxadiazol-5-yl}ethylcarbamate :

2-{5-[(28,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-1,2,4-

cxadiazol-3-yl} ethyl aminoacetate

(3E,5S)-1-[(2',4"-difluoro[1,1"-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5-yl)-
3-pyrrolidinone O-methyloxime

15 (3EZ,55)-1-[(2',4'-difluoro[ 1,1"-biphenyl}-4-yl)carbonyl]-5-(3-methyl-1,2,4-0xadiazol-5-
yl)-3-pyrrolidinone O-methyloxime

4-{[(2S,4EZ)-2-(5-{(15)-2-tert-butoxy-1-[(tert-butoxycarbonyl)amino]ethyl }-1,2,4-
oxadiazol-3-yl)-4-(methoxyimino)pyrrolidinyl]carbonyl}-1,1'-biphenyl

(3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-(5-vinyl-1,2,4-0xadiazol-3-yl)-3-pyrrolidinone
20  O-methyloxime

4-{[(2S,4EZ)-2-(5-{(1S,2R)-2-tert-butoxy-1-[(tert-butoxycarbonyl)amino]propyl}-1,2,4-
oxadiazol-3-yl)-4-(methoxyimino)pyrrolidinyl]carbonyl}-1,1'-biphenyl



-30 According to one process, pyrrolidine derivatives according to the
general formula I, whereby the substituent B is a 1,2,4 oxadiazol e of
formul a (WDap/10229® prepared fromthe correspondi ng car boRgITiEPOZGG6H
conpounds V and am doxi nes VI, whereby the substituents R -R7, and A are
as above defined, by well known sol ution-phase chem stry protocols, 5 such
as those described in the Exanples and shown in Schene 1, below. Schene 1
55RORs HO R'OONRRs RO+ NON R3 R3 aNOHHNRRa %s NR7

A. R AR VVI I [B=I!ai The anid&inme conponents VI are either
obt ai ned from commercial sources or made from the corresponding nitriles
VII, by treatnment of the latter with hydroxyl am ne. under standard 10

conditions well known to the person skiIIed in the art, such as those

described iz 5heL-{ERHHESo@NIbHRENN- LY SEHGIE 2. (DloMi-1 NEIRIZoHON

H2N Il R7 VI n|tr| e conponen e elt al ne _
connerC|aI3§@@K@émOD¢CHmdébeUm§ e.g. 15 the corresppndlng carboxylic
acids VIIl, as shown in Schenme 3, by any of the functional group

it gt erconve rz‘?rjt-gﬂtyfr?t( t@ E@S \4@% 1 Ifﬂolv'v%lpthgn};lfg yﬁ)c%{:bso%g)l) S4 dmet oqcyirglng pyITO 1c§1hy1f[j sed
1,2,4-o0xadiazol-5-yl} methyl)-1-piperazinecarboxylate

5 A further aspect of the present invention is related to the use of the pyrrolidine oxadiazole
or thiadiazole derivatives according to formula I as a medicament in particular for the
treatment and/or prevention of preterm labor, premature birth, for stopping labor prior to
cesarean delivery and dysmenorrhea. Preferably, the compounds according to formula I are
suitable for the modulation of the OT function, thus specifically allowing the treatment

10  and/or prevention of disorders which are mediated by the oxytocin receptor. Said treatment
involves the modulation -- notably the down regulation or the antagonisation - of the

oxytocin receptor.

More specifically, the compounds of the present invention are useful for the treatment of

preterm labor, dysmenorrhea and for stopping labor prior to cesarean delivery;

15 Still a further object of the present invention is a process for preparing the pyrrolidine

derivatives according to formula I.

The pyrrolidine derivatives exemplified in this invention can be prepared from readily
available starting materials using the following general methods and procedures. It will be
appreciated that where typical or preferred experimental conditions (i.e. reaction tempera-
20 tures, time, moles of reagents, solvents, etc.) are given, other experimental conditions can
also be used unless otherwise stated. Optimum reaction conditions may vary with the parti-
cular reactants or solvents used, but such conditions can be determined by one skilled in the

art by routine optimisation procedures.

Generally, the pyrrolidine derivatives according to the general formula I could be obtained

25 by several processes, using both solution-phase and solid-phase chemistry protocols.



transforma carboxylic acid into the corresponding nitrile. Exanples
include (i) the reduction of the carboxylic acid VIIlI into the

corr espormprg/1easbal dehyde, foll owed by WO 02/ 102799 PCT/ EP@APOGER - 31
transformation to the correspondi ng oxi ne, and dehydratation of the latter
to the corresponding nitrile VIl using, e.g. N, N -carbonyldiim dazol e or
simlar reagents, or (ii) the transformation of the carboxylic acid VIII
into the corresponding primary carboxam de, followed by dehydratation to
the corresponding nitrile VII, using st¥ndard conditions well 5 known to
the person skilled in the art, such as those described hereinafter in the
Exanples. Schene 3 0 NR7 HOR7 VIII VII The pyrrolidine-2-carboxylic
acids V (see Schene 1), wbereby the substituents R-R7, and A, are as
above defi r : : : X by 10
eact i on wirk SR Ps PR A P SRR Ao Rin BT Bl SERA T

t echni ques vasrebldhesubstitiert Blie 8 drd, b exhdiazotehd fétxantp(lE3, aanprepdredvfromrth&chene 4.

g;h'eb\[n\?v 4XR|§9&'|?%por%i§gB cacr)boijif:l'ilc Ca)cilg clt:){mpgmtg l% an% epmigoxi:rsne's VI,+WI\1erc|=,%A3r t%% %sﬁtﬁex’ﬂs 6 OH

R'-R’, and A, are as above defined, by well known solution-phase chemistry protocols,

5  such as those described in the Examples and shown in Scheme 1, below.

Scheme 1
1.0 R® HO 0y R
- 3
R HN" R R \
R N OH 2 R* N 2N/kR7
A-g? A-g
v Vi I

[B = iz]

The amidoxime components VI are either obtained from commercial sources or made from
the corresponding nitriles V1L, by treatment of the latter with hydroxylamine under standard
10 conditions well known to the person skilled in the art, such as those described in the

Examples and shown in Scheme 2 below.

Scheme 2
HO.
N N
SNg? = M
H,N" R’
vii Vi

The nitrile components VII are either obtained from commercial sources or made from, e.g.
15  the corresponding carboxylic acids VIII, as shown in Scheme 3, by any of the functional

group interconversion methods well known to the person skilled in the art, used to

transform a carboxylic acid into the corresponding nitrile. Examples include (i) the

reduction of the carboxylic acid VIII into the corresponding carbaldehyde, followed by



Compounds of fornula X are either obtained fromcomercial sources or
prepared from N- 15 Boc- hydroxyl am ne Xl and al kyl ati ng agents XIl (X = d,
Br, 1), byosvaexiss d synthetic techniques, as shown in ScheceE/ERPox0@29
described hereinafter in the Exanples. W 02/102799 PCT/ EP02/ 06629 - 32-
Scheme 5 1O + ONJOH X,R1 H2ZN,ORL H XI XII X The keto conpounds of
general formula I X, wherein the substituents R1-R7, and A, are as above
defined, can be prepared by oxidation of comercially available, suitably N
5 protected, 4-hydroxyproline Xl I, ust¥dg standard synthetic techni ques as
herei nafter described in the Exanples and shown in Schene 6.

Alternatively, the conpounds of general fornula | X can, thensel ves, be

obt ai ned from conpounds of fornmula V through transformation of the

oxi met her i ' - I onditions as
descri bed rtllgl;léefloltrzllgh?to g;% ?fra\%f) ﬁgép%aaaﬁ%l&é%e’ W@hﬁ/mahaqmﬁxﬂh% IXt?ér%o tht% ht keto 10
conpounds Iedirespending sibule oAl hising, @-g2 M 'sedbanyldiind d4Zoer cﬁrsimﬂatdea@eyﬂs,acm(ri)a
conmponent Xx* spch as wn Jin Sc t he overall transfor tion Vv
SRS e R ithaf B et SR AT e G e e g e ERBO et hor
noi ety of cfammm@siehfzdrgaﬁat &l thé edrigspéndihg nitttie var) ablﬁ? StdBARX LRGN well
|nterconver5| on - |t%ﬁp055| bl.e on the level of the final conpounds of general

formul a3l (pown ig te perspn skillediindgagh such apdhgseidgscgbpd hereinattenn tm Bompds
PCT/ EP02/ 06629 -33- Scheme 6 R R HORS O (OX) ORs O
Scheme 3
Ji§ - "
HO™ R R’
Vili Vil

The pyrrolidine-2-carboxylic acids V (see Scheme 1), whereby the substituents R!-R’, and
A, are as above defined, can be prepared from compounds of gencra! formula IX by
10 reaction with substituted hydroxylamines X using standard synthetic techniques as

hereinafter described in the Examples and shown in Scheme 4.

Scheme 4

R’ 5

0 Rs . O - 1. o 6
T . R3
R4 NA 20H R4 N OH
R A-R?
X
IX v

Compounds of formula X are either obtained from commercial sources or prepared from N-
15 Boc-hydroxylamine XI and alkylating agents XII (X = Cl, Br, I), by standard synthetic

techniques, as shown in Scheme 5 and described hereinafter in the Examples.



RBRE RAN OHRA NOHA - R A- RZ XIIl IX5 0 1* RI-0. R ORs NR
RR,,ORB NRE ORO(X*) R O 3RSBR4ANOUKHRERANOMHRARRMNOOHKH A
R2 A- R2 wWoioz/182799 5 O 1* R1-0. RS RN R R1*-0. R5 N RPCREPK*)66bd) Rs 3 B
RA NBRANRANB RA R A RRA R | XIVI* According to anot her
process, pyrrolidine derivatives according to the general formula I,
whereby the substituent Bis a 1,2,4 oxadiazole of fornmula (Ilb), are
prepared fromthe 5 correspondi ng am doxi me acid conpounds XV, whereby the
substituents R -R7, and A are as abovéZdefined, and carboxylic acids
Vi1, by well known sol ution-phase chem stry protocols, such as those
described in the Exanples and shown in Schene 7, below. WD 02/102799

PCT/ EP02/ 06629 -34- Schene 7

Scheme 5

0O
il + o
o .OH R H2N R

N
H

x
7
Y

Xl Xn X

The keto compounds of general formula IX, wherein the substituents R'-R’, and A, are as
above defined, can be prepared by oxidation of commercially available, suitably N-

5  protected, 4-hydroxyproline XIII, using standard synthetic techniques as hereinafter
described in the Examples and shown in Scheme 6. Alternatively, the compounds of
general formula IX can, themselves, be obtained from compounds of formula V through
transformation of the oximether into the ketone moiety, e.g. under mild hydrolysis
conditions as described hereinafter in the Examples. If, in this scenaiio, the keto

10  compounds IX are subsequently re-exposed to a different hydroxylamine component X*,
such as shown in Scheme 6, then the overall transformation V — IX — V* will correspond
to an interchange of R' within the oximether moiety of compounds of general formula V.
The analogous oximether interconversion is possible on the level of the final compounds of

general formula I (I - XIV — I*), as shown as well in Scheme 6.



R1-0. RS R1-0. R NR6 NOH+ IDI NRS N, RYHOR7 RB3 -0 RA NNHZ R4 N
NR7 A- R2 A, R2 XV VIII | [B=llb] The am doxi me conponents XV are

obt ai ned WomR11037189 corresponding nitriles XVI, whereby thecsumperdeeent s

R -R7, and A, are as above defined, by treatnent of the latter with 5

hydr oxyl am ne under standard conditions well known to the person skilled in
the art, such as those described in the Exanples and shown in Schene 8

bel ow. The i-titrile conponents XVI, thenselves, are prepared from e.gqg.

t he correspondi ng carboxylic acids V. whefein the sabsiituents R -R7, and
A, are as above defined, by any of the functional group interconversion
nmet hods well known to the person skilled in the art, used to transforma 10
carboxylic acid into the corresponding nitrile. Exanples include (i) the
reduction ofpthes carboxylic acid Vinto the corresponding carbal dehyde,
foll owed by transformation to the corresponding oxi ne, and dehydratation
of the latter to the corresponding nitrile XVl using, e.g.
N,N'-carbonéldiimﬁ azole or simlar reageﬁgs, or (ii) the transformation of

the carbox{Pi bV intogdde corr@ ng primary carboxani de, followed
by dehydr at gfzi jon to the—cormesponging m<4rile XVlI, using standard
condi tions |"NknowH t o t he person KiNledH n the art, such as those

descri bed herei nafg%er in the Exanpleg. WS-/ 102799 PCT/ EP02/ 06629 - 35-
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According to another process, pyrrolidine derivatives according to the general formula I,
whereby the substituent B is a 1,2,4 oxadiazole of formula (IIb), are prepared from the

5  corresponding amidoxime acid compounds XV, whereby the substituents R'-R’, and A, are
as above defined, and carboxylic acids VIII, by well known solution-phase chemistry

protocols, such as those described in the Examples and shown in Scheme 7, below.
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Pyrrolidine derivatives according to the general formula I, wherein the
substituewDo®10x9a 5 1, 3,4 oxadi azole of fornulae |11 an@CarEPIYH66rRy be
prepared fromthe correspondi ng hydrazi de conmpounds XVII, whereby the
substituents R1-R7, and A, are as above defined, by solution-phase

chem stry protocols well known to the practicioner skilled in the art, such
as those described in the Exanpl es and shown in Schene 9, bel ow. For

exanpl e, conpounds of formula. | wheredh-substituent Bis a 1,3,4

oxadi azole of forrmula Il nmay be 10 obtained by treatment of XVII w th CDI
or CS2, under basic conditions, to afford the correspondi ng products
wherein Xis 0 or S, respectively. Alternatively, the hydrazide

internedi at@pXYLy can be. treated with TMOF, followed by P205 in refl uxing
toluene, to afford conpounds of formula | wherein Bis IV. WO 02/102799
PCT/ EPO2/ 06629 -36 Schene 9 CDI (X=0O) or RI1I0,NR5 6 CS2 (X=S) RN R3 NH
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The amidoxime components XV are obtained from the corresponding nitriles XV,
whereby the substituents R'-R’, and A, are as above defined, by treatment of the latter with
5  hydroxylamine under standard conditions well known to the person skilled in the art, such
as thosc described in the Examples and shown in Scheme 8 below. The rdtrile components
XVI, themselves are prepared from, e.g. the corresponding carboxylic acids V', Whereln the -
- subsiituents R'-R7, and A, are as above defined, by any of the functional group

interconversion methods well known to the person skilled in the art, used to transform a

10 carboxylic acid into the corresponding nitrile. Examples include (i) the reduction of the
carboxylic acid V into the corresponding carbaldehyde, followed by transformation to the
corresponding oxime, and dehydratation of the latter to the corresponding nitrile XVI
using, e.g. N,N’-carbonyldiimidazole or similar reagents, or (ii) the transformation of the
carboxylic acid V into the corresponding primary carboxamide, followed by dehydratation

15 to the corresponding nitrile XVI, using standard conditions well known to the person

skilled in the art, such as those described hereinafter in the Examples.



XVIl RS Trnof, P205 R110, N RN, N _~R RAINQI %A R | [B=1V
(X=bond, R8=H)] The hydrazi de conpounds XVI| are obtained,. e.g., fromthe
correspomaiprg/1eapboxyl i ¢ acids V, whereby the substituenPSTERPORIG62aNd A,
are as above defined, via the corresponding 5 nethylesters Xvill, and
subsequent treatnent of the latter wth hydrazi ne, under standard
conditions well known to the person skilled in the art, such as those
described in the Exanples and shown in Schenme 10 below. Schenme 10 55 1 5
RL NRRB RL.ONRRB R-ON RR6 H O O hydPazine NNH2 R3 ' R3 R3 R4 N OH R4
NOW RA NO AR AR AR V XVIIT XVII 10 WD 02/102799 PCT/ EP02/ 06629
-37 Conpounds of general formula |, whereby the substituents R -R8, and A
are as above defined, are thus accessible from precursors of general

formula V/ XVII1 (see Schemes 1, 7-10 above). Usually, said precursors of
formula V /sckMhtB Wil initially carry a protecting
R'-O.
N\ R (o) ‘
3 : 3

N oH (Scheme 3) R4 N (Scheme 2) R4 N
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Pyrrolidine derivatives according to the general formula I, wherein the substituent B is a
5 1,3,4 oxadiazole of formulae III and/or IV, may be prepared from the corresponding

hydrazide compounds XVTII, whereby the substituents RI-R7, and A, are as above defined,
by solution-phase chemistry protocols well known to the practicioner skilled in the art, such
as those described in the Examples and shown in Scheme 9, below. For example,
compounds of formula I wherein substituent B is a 1,3,4 oxadiazole of formula III may be

10  obtained by treatment of XVII with CDI or CS,, under basic conditions, to afford the -
corresponding products wherein X is O or S, respectively. Alternatively, the hydrazide
intermediate X VII can be treated with TMOF, followed by P05 in refluxing toluene, to

afford compounds of formula I wherein B is IV.



group for the nitrogen atomof the pyrrolidine ring, such as Boc, Fnoc, or
others, hence V' 5 and/or XVIII' (-A-R2 = protecting group, PG, as shown

i n Schenew@b2/1629p9 t he synthesis of the final conpounds | pPCriePodqoe®dt ecti ng
groups of V' and/or XVIII' is typically renmoved and replaced by a suitable
N-substituent, such as, e.g., an acyl group, -C(O-R2 or a -SO2- R2 group,
e.g. by treatnent with an acyl ating agent or sul fonating agent XX. Further
conmpounds of formula (XX) are carboxylating agents, sulfonating agents,

sul fonam dating 10 agents, imdating ag&ws, am dating agents,

t hi oam dati ng agents, or an al kylating agents. The attachment of the
desired noiety (-A-R) at the pyrrolidine nitrogen atomnmay be nerfornd
either after or before the formati on of the oxadi azole, or thiadiazole
ring, as shown in Schene 11 (A or B, respectively), arad descri bed

her ei nafterschg}né?e Exanpl es. The nost appropriate choice of the synthetic
sequence protocole will depend on the nature of 15 the substituents R -R$
(in particular of R). Preferred acylating agents XX are acid chlorides
(XXa), usually enployed in conjunctiocpowixb)e suitame teRrt isary am ne base,
or a carboxylic acid (XXb), used in €8padction Rith |,de coupling

agent, e.g. DIC or EDC. Conpounds wher gyn| A i O) o,
-S@2-, -S2NH, -C(=NH)-, -(C=0 - N -(C=S)-NH, - dve& repared by
using a correspondl ngl y adapt ed car boxyl ating agents, suAf-ﬁfhatl ng agents,
sul fonam dati ng agents, imdating agents, am dating agents, thioam dating
agents, or al kyl at(?]ng agents e.g. sul fonyl chl ori dekB FlHae§F@Nat es,

i sot hi ocyanat esR’ tgs, substituted alkyl hEPiTd#sX=8 others to

yi el d sul fonam de, 41 e i O ea, carbamate, substituted al kyl
derivatives, or ot h%!; Nespectively. 25 WO 02/102799 PCT/ EP02/ 06629 - 38-
Scheme 11 LG' A RE O RRigh XXa (e.g. A=C(O;LG=Cl)
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The hydrazide compounds XVII are obtained, e.g., from the corresponding carboxylic acids
V, whereby the substituents R'-R’, and A, are as above defined, via the corresponding

5  methylesters XVIII, and subsequent treatment of the latter with hydrazine, under standard
conditions well known to the person skilled in the art, such as those described in the

Examples and shown in Scheme 10 below.

Scheme 10
o} R® o R® R'-O. R’
RN s RN s N s H
<R o SR 0 raine N—R" N-NH,
R3 N i R3 — R3
R N OH R N OMe " N O
A-p? A\R A-R?
\'; XV XVl

10



R6 (N-Deprotection) R-ONRG6 XXb (e.g. A=C(O;LG0H R R3 B3 BRaN
N Base A-R2Z RHor is Peptide [-A-R2=PG e.g.-Bog] Xl X coupling agent
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Compounds of general formula I, whereby the substituents R'-R8, and A, are as above
defined, are thus accessible from precursors of general formula V / XVIII (see Schemes 1,
7-10 above). Usually, said precursors of formula V / XVIII will initially carry a protecting
group for the nitrogen atom of the pyrrolidine ring, such as Boc, Fmoc, or others, hence V’
5 and/or XVIII’ (-A-R*= pfotecting group, PG), as shown in Scheme 11. For the syﬁthesis of

the final compounds I, the N-protecting groups of V* and/or XVIII’ is typically removed
and replaced by a suitable N-substituent, such as, e.g., an acyl group, -C(0)-R? or a —SO,-
R? group, e.g. by treatment with an acylating agent or sulfonating agent XX. Further
compounds of formula (XX) are carboxylating agents, sulfonating agents, sulfonamidating

10  agents, imidating agents, amidating agents, thioamidating agents, or an alkylating agents.
The attachment of the desired moiety (-A-R?) at the pyrrolidine nitrogen atom may be
nerformd cither after or before the formation of the oxadiazole, or thiadiazole ring, as
shown in Scheme 11 (A or B, respectively), and described hereinafter in the Examples. The -
most appropriate choice of the synthetic sequence protocole will depend on the nature of

15  the substituents R'-R® (in particular of R"). Preferred acylating agents XX are acid
chlorides (XXa), usually employed in conjunction with a suitable tertiary amine base, or a
carboxylic acid (XXb), used in conjunction with a peptide coupling agent, e.g. DIC or
EDC.

Compounds of formula I wherein A is -(C=0)-O-, -SO,-, -SO,NH-,-C(=NH)-, -(C=0)-NH,

20 -(C=S)-NH, -CH;- may be prepared by using a correspondingly adapted carboxylating
agents, sulfonating agents, sulfonamidating agents, imidating agents, amidating agents,
thioamidating agents, or alkylating agents, e.g. sulfonyl chlorides, isocyanates,
isothiocyanates, chloroformates, substituted alkyl halides, or others to yield sulfonamide,
urea, thiourea, carbamate, substituted alkyl derivatives, or others respectively.

25
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RR, A(X=d, Br, |

) R s AONPGNCR RHOs R Os N. R Rs 1.
N-deprotection ? s RRs ONNO R HH 2 Acylation: RCOX/Base Rz ' H 4
RZ A N-NWGoeX0279€C! , Br, OH) RA RZ ANR O RO 5 R .0 R PNTRPRY{6619
Saponification Nr\Rary ON'ON R 1 2. Amide-formation: RIT 4 R2, A NOR
HNR R', coupling agent R ANNR' 0 R21 0 RRO R& 0 R6 s 1.
Ester-formation: e.g., RS s Nr R Nprotected amno acid, NN R-4-i*N ~N N
coupling agent R4 " | O RR z%~CH 2. N-deprotection RRZ A" ONHZ R
WO 02/ 102799 PCT/ EP02/ 06629 -40 Accordiang to yet another process,
pyrrolidine derivatives according to the general fornmula |, are prepared

by a novel solid-phase protocol, as outlined in Schene 13 and descri bed

NTZITZ

According to a further general process, compounds of formula I can be converted to alter-
native compounds of formula I', by suitable protection/deprotection/functional group
interconversion techniques, well known to the person skilled in the art, as shown in Scheme

12 and described hereinafter in the Examples.

5  Scheme 12
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hereinafter in the Exanples. For exanple, for the solid-phase synthesis of
conpounds of general structure | with B = 1la, the N Boc-protected

pyrrol i diwe odaei7gative Vis reacted 5 with a resin carryi RGTEPLY/OH6RY prone
to cl eavage by nucl eophiles, e.g. with Kaiser oxinme resin, using standard
car bodi i m de-nedi at ed coupling conditions well known to the practitioner
skilled in the art. Boc-deprotection with dilute TFAin DCM or wth
BF3.OEt2 in dilute HOAc in DCM affords conmpounds of fornula XXIV. The

| atter conpound can be treated with aeytati ng agents of general fornula
XX, whereby the substituents A and R2 10 are as above defined, and LG could
be an appropriate |leaving group. Preferred acylating agents XX are aci d
chlorides (XXa), used in conjunction with a tertiary am ne base

carboxylic cou ent,
such as e. @&b%%é%%an#ﬁ%rdc%é& 03@%&"%@?%% acco‘?‘?ﬁ%% t?‘?) f%l% Z%ner al
formul a XXIIJ dre pfepared iycisnoot] sotidphbse plrotwdflﬂ,rafsloliltlﬁned $n S¢Heh&r16rﬂndfdéwi’ﬁbédle

car bonyl nct i nal | are 15 ar re Ia i ng faornul a XX wi th
conpounds 3’8 %/F( a If)lﬁ?‘(fg ’%Fé’?’é‘?%{l Wrphage Himdhesis of gompopndepf |
chlorides, ges@ m&a@eﬂ with Bthi19 aNANEH RSproeble@ b PhOITRE &SivaBWdoli fHiied al kyl
hal i des, or others to yield sulfonam de,. urea, thiourea, carbanmate,

subst i t dt edVill aagsin caeying atlinkerprors tosidauias byewsleophiles] &/g. with Kaigesroxime obt ai n
the final h
e fina Q&Jir}p%ﬁﬂg%&ﬁaarg%&%ﬁ&hmldfe%m& 40‘u,})fntl]§ ‘{ﬂdﬂ@g%@ 13nblif o8 @3' ﬂe;f. g

cl eaved by prolon treatment wth am do
with, e.g. ,pramymomhrrsleﬂle& irethe brtcBesdéprot&aivaveithldlsy ThAlih DENME wigsBReOBgads

to which the npounds ar.e nked during the solid phase
synt hesi s. m 8 91@%@9&@’% o C?IBP%}}%ORl EP‘élaBQéWaﬂ%E latter pRpmBRAYH
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Further to the abovenenti oned Kai Ser oxinme resin Sult | e reagent S,
not abl yIOr e gra#s abRviodaiined and d&7 eald bskan 4p@cpnmtet1h@mag groundhbﬁrrb@a@ﬂmlmyed 25
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carboxylic acids (XXb), used in conjunction w1th a peptlde coupling agent, such as e.g.
DIC, EDC, TBTU, DECP, or others, to yield products of general formula XXIil.
Compounds of formula I wherein A is different from the carbonyl functionality are

15  prepared by replacing formula XX with compounds containing the appropriate functional
groups, e.g. sulfonyl chlorides, isocyanates, isothiocyanates, chloroformates, substituted
alkyl halides, or others to yield sulfonamide, urea, thiourea, carbamate, substituted alkyl
derivatives, or others respectively. In order to obtain the final compounds of general
formula I, the linkage to the resin is cleaved by prolonged treatment with amidoximes VI,

20  followed by heating with, e.g., pyridine. The circles in Scheme 13 symbolize the resin
beads to which the corresponding compounds are linked during the solid phase synthesis.
Other derivatives of formula I are prepared using known modifications to, or variations of,
the Scheme 13 reaction sequence. Further to the abovementioned Kaiser oxime resin, other
suitable reagents, notably resins, known to a person skilled in the art, could be employed

25  for the solid-phase synthesis of compounds of general formula I.
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6 RLL,ONOW R+ HONRNRON N2R3\ Il Rs RaA RHZNRRa NNR7 %

AR XXITI VI I [-AR=-C(O-R1L [B=1Ila] [-AR=-C(O-RlL WD 02/102799
PCT/ EP02/W082Q0279912 The reacti on sequences outlined in thecamporoddehenes
provi de enantionerically pure com pounds of forrmula I, if enantiomerically

pure starting materials are used. (R)- as well as (S)- enantioners can be
obt ai ned dependi ng upon whether (R)- or (5)-forns of commercially

avai |l abl e conpounds of forrmulas V-VIII, X, and/or XX were used as the
starting materials. 5 However, the reaetion sequences outlined in the above
Schemes usually provide m xtures of (E)- and (Z)-isoners with respect to
the substituents on the exocyclic double bond of the pyrrolidine ring. In
all cases studied, these (E)/(Z)-isoners could be separated by standard

chr omat ogr aphy techni ques well known to the person skilled in the art, such

as by r everﬁ%%acﬂ&@?&;u&&poﬁglﬁé?ﬁirtﬁ ddo9isgy % 3)%(?@ rﬁgﬁymélji_ép #‘lﬂ)ﬁ%rcoﬁqi-l I ca

gel flash chromat ography ternatl elt one o
(B)/(2)-i sorerds of domnunlasli éfcmestionedricalbepem stactimgdn dtyrials eaieenséd \(B)- as well as (S)-

crystallis r opr i at sol.vents or. sol tures. The assignnment
of the ab?&%ﬁq{amm :%gtﬁ’rIB b ﬁe%‘?ndf% ng}&a?%ﬁ@ 8”11@ gcﬁ?eff@ﬁg’or med
usi ng NVR- taesitubleqpoetpoutd df f&@ﬁmslxbadm X, drddigor 30X evedd whee a@ﬁle\@talrdlnglqﬁatlsﬂﬁw to
the practl tioner skilled in the art (for confi guratl onnal assignnents of

. oxi.me_functi all ies, see t% Eelt ier, W 15 Welter Carbon-13
NIVR Spedt r oIS Fﬂa g SqREEfices g3 nefgnt aghove Sihperarually pravfe midures he

overal | yi ok @®- eid (A)scphicas ith edpict QBE sﬁﬁsﬁw%h!s%ntti?@eM}clic%m%bon& g!sess
preferred i somer (usually the (E)-isoner) could be recycled del | berate

re-i somer i PHEPEHNG 1ing r gkl casesstidigdnthesec M Ar-inomers cowld bs serfaraied lw standehil as
Ha, foll O‘éﬁx@nﬁﬂ%’rdﬁh?%c%@qﬁé@eﬁ%'tﬂ%erson skilled in the art, such as by reversed

phase high-pressure liquid chromatography (HPLC) or silica gel flash chromatography

16 (FC). Alternatively, either one of the (E)/(Z)-isomers could successively be enriched by -
selective crystallisation in appropriate solvents or sclvent mixtures. The assignment of the
absolute coniiguration of the exocyclic double bond was performed using NMR-techniques
well described in the literature as will be known to the practitioner skilled in the art (for
configurationnal assignments of e.g. oxime functionalities, see e.g. E. Breitmaier, W.

15 Voelter Carbon-13 NMR Spectroscopy, 3rd Ed, VCH, 1987, p. 240). In order to increase
the overall yields of the preferred isomer (usually the (Z)-isomer), the less preferred isomer
(usually the (E)-isomer) could be recycled by deliberate re-isomerization in organic
solvents containing traces of acid, such as HCl, followed again by (E)/(Z)-separation
through chromatography and/or crystallization, as illustrated in Scheme 14.

20



t hrough chromat ography and/or crystallization, as illustrated in Schenme 14.
20 WD 02/ 102799 PCT/ EP02/ 06629 -43- Schenme 14 Chronmatography R R 10-N
and/ or 0 WO oploxpystallisation NO B NB + NB % T~_ % PAI/HRB2/06629 R2 A-
R2 1-(E/2) I-(E) 1-(2Z2) organic solvent, HCl (trace) If the above set out
general synthetic nmethods are not applicable for obtaining conpounds 5
according to fornmula | and/or necessary internediates for the synthesis of

conpounds of formula I, suitable nethods of preparati on known by a person
skilled on the art should be used. In-ffeneral, the synthesis pat hways for
any individual conmpound of formula | will depend on the specific

substitutents of each nol ecul e and upon. the ready availability of

i nt ermedi at es necessary; again such factors being appreciated by those of
ordinary skill in 10 the art. For all the protection,.deprotection nethods,
see Phili pSdher®td enski, in "Protecting G oups", Georg Thienme Verlag
Stuttgart, New York, 1994 and, Theodora W G eene and Peter G M Wits in
"Protective Groups in Organic Synthesis", WIey-Interscience, 1991.
Conpounds of,_ghi s inventi ofheurrigsEanis ol at éﬂ\é)n associ ati on with sol vent

“or i i ng/ .
nol ecul es Wy crNg- tallizat 'Q‘é{ftaﬁigg?i% e‘vaporatN on of an appro&\t@{ e_sol vent .
The pharmaceuti cal | Y~gccept abl e - N + B
N B N
‘\A‘ 2 N )\\ 2
R A R
I-(EIZ) I-(E) 1-(2)
organic solvent,
f HCI (trace) I

If the above set out general synthetic methods are not applicable for obtaining compounds
5 according to formula I and/or necessary intermediates for the synthesis of compounds of
formuuta I, suitable methods of preparation known by a person skilled on the art should be
used. In general, the synthesis pathways for any individual compound of formula I will
depend on the specific substitutents of each molecule and upon the ready availability of
intermediates necessary; again such factors being appreciated by those of ordinary skill in
10 the art. For all the protection, deprotection methods, see Philip J. Kocienski, in “Protecting

Groups”, Georg Thieme Verlag Stuttgart, New York, 1994 and, Theodora W. Greene and
Peter G. M. Wuts in “Protective Groups in Organic Syﬁthesis”, Wiley-Interscience, 1991.

Compounds of this invention can be isolated in association with solvent molecules by crys-
tallization from evaporation of an appropriate solvent. The pharmaceutically acceptable

15  acid addition salts of the compounds of formula I, which contain a basic center, may be
prepared in a conventional manner. For example, a solution of the free base may be treated |
with a suitable acid, either neat or in a suitable solution, and the resulting salt isolated either
by filtration or by evaporation under vacuum of the reaction solvent. Pharmaceutically
acceptable base addition salts may be obtained in an analogous manner by treating a solu-

20  tion of compound of formula I with a suitable base. Both types of salt may be formed or

interconverted using ion-exchange resin techniques.



15 acid addition salts of the conmpounds of fornula I, which contain a basic
center, may be prepared in a conventional manner. For exanple, a solution
of the frweoaswoyay be treated w th a suitable acid, eiPheEPIBad62Dr in a
suitable solution, and the resulting salt isolated either by filtration or
by evaporation under vacuum of the reaction solvent. Pharmaceutically
accept abl e base addition salts nay be obtained in an anal ogous manner by
treating a solu 20 tion of conmpound of forrmula | with a suitable base. Both
types of salt may be formed or intercoffrerted using ion-exchange resin
techni ques. WD 02/ 102799 PCT/ EPO2/ 06629 -44 A final aspect of the present
invention is related to the use of the conpounds according to formula I
for the treatnment of preterm/labor, premature birth, dysnenorrhea,

preferably A Rgal a§;§é‘?£99ﬁﬂt6' Ere@cfznt et _(r%jlﬁte@fd?thé u;gjé @ftf)ch@cgrﬁﬁouhﬁseaMEHgatBi on of

the Oxytocin receptor, e use of said conpounds for the preparation of
phar maceut ifempule bop s treagment fod preteme lahpd pirematore bighofysmheordiegtmweferablyetbe pt or
as well as r ' Ak Nl | ampounds_according to
Formi a | P REEhraHhEY e RHEb APk b HATRNETEESTR! Bl  2bi e
approach f af s4iti eompeatdsdortthoprepareti @r ofiphatmuceutivabeahposions for theancdulation

dysnenorrhea., Hence, har maceuti cal . conposi ti-ons. conppri sing a conpound of
fornul a°l e‘?ﬁg’eé”‘m&’rn_rfﬁg Tiag éﬂeﬁi‘s %é%cfe’é’b‘fqgtb‘?né cegﬁwr&t}q'g_ﬁl‘iqvﬁé?ﬂ?lp‘b‘fndéxci pi ent
therefore acgraihge WribiaN. $18 nRBRBoPES the 8xROEA 8epfbPis VIARE dsQkuitdhiPer son
skilled in the art is aware of a whole variety of such carrier, diluent or

exci pi ent EBPROBINGS thedreetmané of prefeom Aabontreeraatpisdiniherd dysmanomsapdeice on.
Al'so, the @ggl%ga;e&%tﬁaﬁ%%gﬁen%oyﬂggg;hag@%%yﬁaigfEo%um%néiﬁ ﬁrgﬁgé#gigo e;-

The conpou e 1 nvention, conventi on
adj uvant , @egeptablegrayriatj dilvent orexcipicot therefiire am\alze wpittds de scofgenftecpré@nm of

phar maceuti.cal ..conposi ti an 15 unit dos s thereof, and in such form
Py bo BnpitaHcH e S iied i fhesits Aol A SRR vty asch Ptes SRR et s
such as soleltipRAconTidaPE KIS to RAMLISicQ harBAdedtida$ corBosRRMS MlsBSthé prds@fl

with the sane, all for oral use, or in the formof sterile injectable

sol utions ﬁ@FnBQF@RYE$%Pmn$¥W€$ﬁHPﬁﬁmédB%ﬁ?%ﬁ%%us use). Such pharnaceuti cal
conpositions and unit dosage forns ‘

The compounds of the invention, together with a conventionally employed adjuvant, car-
rier, diluent or excipient may be placed into the form of pharmaceutical compositions and
15  unit dosages thereof, and in such form may be employed as solids, such as tablets or filled
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled
with the same, all for oral use, or in the form of sterile injectable solutions for parenteral
(including subcutaneous use). Such pharmaceutical compositions and unit dosage forms
thereof may comprise ingredients in conventional proportions, with or without additional
20  active compounds or principles, and such unit dosage forms may contain any suitable
effective amount of the active ingredient commensurate with the intended daily dosage

range to be employed.

When employed as pharmaceuticals, the pyrrolidine derivatives of this invention are typi-

cally administered in the form of a pharmaceutical composition. Such compositions can be
25  prepared in a manner well known in the pharmaceutical art and comprise at least one active

compound. Generally, the compounds of this invention are administered in a pharmaceuti-

cally effective amount. The amount of the compound actually administered will typically



t hereof may conprise ingredients in conventional proportions, with or

w t hout additional 20 active conpounds or principles, and such unit dosage
forms nmaywoontied7s any suitable effective anount of the a®CiTxEPo2/ogeedi ent
commensurate with the intended daily dosage range to be enpl oyed. Wen
enpl oyed as pharnmaceuticals, the pyrrolidine derivatives of this invention
are typi- cally admnistered in the formof a pharnmaceutical conposition
Such conpositions can be 25 prepared in a manner well known in the

phar maceutical art and conprise at |easf’one active conpound. Generally,

t he conpounds of this invention are adm nistered in a pharnmaceuti- cally
effective anount. The anount of the conpound actually adm nistered w |
typically WO 02/ 102799 PCT/ EP02/ 06629 -45 be determ ned by a physician, in
the |ight e debtemineli ®yamhyEing WHeARBESE thé RGdvddi diﬁu%n@ﬁm%&,”hwlﬂiiﬁl%% dop- be
treated, the chosen route of admnistration, the actual conpound

adni ni st er &ftion s tregted, thephpsen rogtepiirdiusisdionfthe peual gamppendadmpnisteredt | t he
severity of i : = 8 TS e |q T C ica
conpositioggé%$%?ﬁ%%gg?%§ﬁ tloﬂg&%gﬁhgg&ggﬁgﬁﬁg¥%$g ;@?1 agﬁgﬁvgg#

rout es i ncltemis,ragd thedike. rect al , transdermal, subcutaneous, intravenous,
intramuscul ar, and intranasal. The conpositions for oral adm nistration
can take t f I Qi t] Qr._suspensi.ons., or _bul k
poncers S vorg PEaM byt Soripetitbfs oRBtd s elTolcaT e RERME0RPF aitiefotin ¢
dosage f or nsuttointladinigior#} rectal; Gaisdeenadosbaganedtis intewenouy/ihtrad@sage aher ns" 10
refers to physical di scr.ete unit uitable as ynitary dgsages for human
subj ects ad WFWZrlL%r?ﬁWﬂ?ﬁ‘flg?nS aﬁ?faﬁ‘?ﬁsl?m’ég?ﬂoé’i G F?g‘e hi)foé‘ﬂé’g QFI?(r’ﬁqH@d quantity
of active nrBluEbhAr sGPeheibR, BEbUIRpoRE& S Wise BRNIBS), hoFetRahaRsHidsfioR hRCt

in association with a suitable pﬁannaceutlcal'.ex0|p|ent. Typical urrkit
dosage f or PECSPReq ingeitsiosage) fpaws to frcilitaisaaeusate dagiog s term ‘Gupif] d%gm fomyfs”t he

i quid,go i Lol : i : : I | | se of
sol i d 18 comeises PSRy Rleict b @REkR: o AREY Sfodl hrMimah Shites AUSEATE ©
conpound i snamsuals,legclauningontainiog apredetet-midadomatity of adivi niavera caltul&abdadoy

wei ght or preferably .fr about Q -y . . ; .
9 %ro ued A2 th:SJ,red%@rapeuHc e&ectt, 1n association with a suitable pharmaceuticai

excipient. Typical unit dosage forms include prefilled, premeasured ampoules or syringes
of the liquid compositions or pills, tablets, capsules or the like in the case of solid

15  compositions. In such compositions, the pyrrolidiﬁe oxadiazole compound is usually a
minor component (from about 0.1 to about 50% by weight or preferably from about 1 to
about 40% by weight) with the remainder being various vehicles or carriers and processing

aids helpful for forming the desired dosing form.

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous
20  vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like.
Solid forms may include, for example, any of the following ingredients, or compounds of a
similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an
excipient such as starch or lactose, a desintegrating agent such as alginic acid, Primogel, or
corn starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon dio-
25  xide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as pepper-

mint, methyl salicylate, or orange flavoring.



about 40% by weight) with the remai nder being various vehicles or carriers
and processing aids helpful for formng the desired dosing form Liquid
fornms suiwekaoXey oral adm nistration may include a suit @oTEPaZjU®SRUS OF
nonaqueous 20 vehicle with buffers, suspending and di spensi ng agents,
colorants, flavors and the like. Solid fornms may include, for exanple, any
of the followi ng ingredients, or conpounds of a simlar nature: a binder
such as mcrocrystalline cellulose, gumtragacanth or gelatine; an

exci pi ent such as starch or |actose, a-éesintegrating agent such as alginic
acid, Prinmogel, or corn starch; a lubricant such as magnesium stearate; a
glidant such as colloidal silicon dio 25 xide; a sweetening agent such as
sucrose or saccharin; or a flavoring agent such as pepper- mnt, nethyl
salicyl ate, ] i Q. 7 -

I nj ectabl e I@%ﬁ%@% ??‘?‘g%%h(g}rég‘%t @gfcglgﬁa%g%égéldl %% Sgﬁsﬁgﬁ%’gl?égglfoesﬁ-?altee'bgfétl i ne
or phosphatferet) sdlinefoe pther Bydciabée @rrias kisywn inj the srabA eaboae treaticnddNihwpyirelit he
art. As aboye ntione the pyrroli- di.ne derivatives of fornmula_l in such
conposi t i orfes %%tvﬁlltb‘fe& 8? fmf% lﬁ B?C?’cc(? PSHERRS 18 fynically aapiney cqupaseRg Bt ween
0.05 to 10%ubytiywenghi bidwiebn 0108 t6 E¥B bR ARigHSIihGhé RehdinicebdiabhiR iRjecsabiki er and
the like. The above descri bed conponents for orally adm ni Stered or

i nj ect aBl e caBisptRd e dke are nerely representative. Further materials as
wel | as processing techniques and the like are set out in Part 8 of

Rem ngt on’ SrHElBsVERRSHHHA RbmpSh RGBS oralty b fstidrb®By infeeBBte Mapbkitioftat | Shi ng
Company, Easton, Pennsylvania, which is incorporated herein be reference.
10 The conpetifidseraeseptative. Fuvthertmaseriadass wlbes nyecessing techniguescni theglikstané ned
rel ease for i r | . :
descripti or?g%)fu ?gne%a}gggg%;ﬁz%gfgﬂ2305@%%%&0?gf,l %’é‘csjeg’ Wéf%%@%étgg%ﬁ\w%{%o be
found in t Peblishirg QenpinydEasdre Pealsglvamia,Reliicin tincorporkied hemin et farak.
Sciences. In the following the present invention shall be illustrated by
trrﬁgn:cgfgeso fhe fﬁéS%@g§€ }hisﬁm&%@pl lg'%rt%on Qet a(fn%%iss erréJ i(Ijl sglgtailroleed }/elleea\é.\ele 0r1%§ Ol' I mting

from sustained release drug delivery systems. A description of representative sustained
release materials can also be found iu the incorporated materials in Remington’s Pharma-

ceutical Sciences.

In the following the present invention shall be illustrated by means of some examples

15 which are not construed to be viewed as limiting the scope of the invention. The HPLC,
NMR and MS data provided in the examples described below were obtained as followed.
The following abbreviations are hereinafter used in the accompanying examples: min (min-
ute), hr (hour), g (gram), mmol (millimole), m.p. (melting point), eq (equivalents), mL
(milliliter), pL (microliters), mL (milliliters), ACN (Acetonitrile), Boc (butoxycarbonyl),

20  CDCl; (deuterated chloroform), CDI (carbonyldiimidazole), cHex (Cyclohexanes), DCM
(Dichloromethane), DECP (Diethylcyanophos-phonate), DIC (Diisopropyl carbodiimide),
DMAP (4- Dimethylaminopyridine) DMF (Dimethylformamide), DMSO (Dimethyl-
sulfoxide), DMSO-d;s (deuterated dimethylsulfoxide), EDC (1-(3-Dimethyl-amino-propyl)-
3-ethylcarbodiimide), EtOAc (Ethyl acetate), Et;O (Diethyl ether), Fmoc (9-fluorenyl-

25 methoxycarbonyl), HOBt (1-Hydroxybenzotriazole), Kaiser oxime resin
(4-Nitrobenzophenone oxime resin); K2COs (potassium carbonate), NaH (Sodium hydride),
NaHCO; (Sodium bicarbonate), nBuLi (n Butyllithium), TBTU (O-Benzotriazolyl-



NVR and MS data provided in the exanpl es descri bed bel ow were obtai ned as
foll owed. The follow ng abbreviations are hereinafter used in the
acconpanywog2asaspl es: mn (mn- ute), hr (hour), g (grampPCTmPD/06629
(mllimle), mp. (melting point), eq (equivalents), nL (mlliliter), L
(mcroliters), nmL (mlliliters), ACN (Acetonitrile), Boc (butoxycarbonyl),
20 CDC13 (deuterated chloroform, CDI (carbonyl diimdazole), cHex

(Cycl ohexanes), DCM (Dichl oronethane), DECP (D ethyl cyanophos-phonate),

DI C (Diisopropyl carbodiimde), DVAP (4~ Di net hyl am nopyridi ne) DVF

(D et hyl f or mam de), DMSO (Di net hyl - sul foxi de), DMSO d6 (deuterated

di met hyl sul f oxi de), EDC (1-(3-Di nethyl-am no-propyl)- 3-ethyl carbodiimde),
Et OAc (Ethyl acetate), Et20 (Diethyl ether), Fnoc (9-fluorenyl 25

oh ‘ . : o .
(4Nt T oben ot A et vl ARG OE 1) (il Sl AT CH R s um
hydri de), adid@C@),(Bdd{ LatrabydrafuoonfMPOF (rBu¢thylorihdfotnydte), MySOr)MagkEbium

O Benzotr.i I 02/ 102799 | EPO2/ 06629, -47
(N, N, N ,Y—té@%%??&%%? r‘ﬁ%‘ﬁ u{nef‘ttge% ?06%%%eba)t‘§fe>rEA (Triethyl amine), TFA
(Trifluoro- acetic acid), THE (Tetrahydrofuran), TMOF
(trimethylorthoformate), MgSO4 (Magnesium sulfate), PetEther (Petroleum
ether), rt _(roomtenperature). 5 Exanples Internediate 1:
(2S)-1- Pt ert®BB{Sxycar bonyl ) - 4- oxo- 2- pyrrol i di necarboxylic acid (cf.
Scheme 6, conpound XIIl) 054 3N z\ O~ O4 0 0 Commercial _
(2S, 4R) - 1- (dremiedhad DXISRI-DRAH I oxdcdiEsHIXY 0o RIHVERl I HREASEALRO¥ME | ¢ aci d
(30g, 10 0.13nol) was dissqlved in acetone (1500nil). A mechanical stirrer
was pl aced (G dFae 6} gppound XIII)

o)

5 4 3

NEN
o~ OH
A% 4

Commercial (25,4R)-1-(tert-butoxycarbonyl)-4-hydroxy-2-pyrrolidinecarboxylic acid (30g,

10 0.13mol) was dissolved in acetone (1500ml). A mechanical stirrer was placed in the flask
and the solution stirred vigorously. A freshly made solution of 8N chromic acid was
prepared by dissolving chromium trioxide (66.7g, 0.667mol) in water (40ml), adding
concentrated sulphuric acid (53.3ml) and adding enough water to bring the solution volume
to 115ml. The 8N chromic acid solution (115ml) was then added dropwise over a period of

15 30 minutes with continued vigorous stirring, the reaction’s exotherm being maintained at
the optimal temperature of 25°C by the use of an ice bath. After the complete addition of
the chromic acid, the reaction mixture was stirred for a further 15 minutes - maintaining the
optimal temperature of 25°C. The reaction mixture was then quenched by the addition of
methanol (20ml). Exotherm controlled by the use of an ice bath and, if necessary, direct

20 addition of a small amount of crushed ice to the reaction mixture itself. The reaction
mixture was filtered through a Celite pad and then concentrated in vacuo. The resulting
acidic solution was then extracted with ethyl acetate (3x300ml) and the combined organic

layers washed with brine (2x100ml). Organics then dried with magnesium sulfate and



and the solution stirred vigorously. A freshly nade solution of 8N chromc
acid was prepared by dissolving chromumtrioxide (66.7g, 0.667nol) in
wat er (40wD)2/16xfed ng concentrated sul phuric acid (53. 3mlpCarmpozaa@eng
enough water to bring the solution volune to 115mL. The 8N chromc acid
solution (115nl) was then added dropw se over a period of 15 30 m nutes
with continued vigorous stirring, the reaction's exotherm bei ng mai ntai ned
at the optinmal tenperature of 25C by the use of an ice bath. After the
conpl ete addition of the chromic acid;%&he reaction mixture was stirred
for a further 15 mnutes - maintaining the optinmal tenperature of 25C. The
reaction m xture was then quenched by the addition of nethanol (20nil).
Exot herm controll ed by the use of an ice bath and, if necessary, direct 20
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10 A solution was made containing (25)-1-(fert-butoxycarbonyl)-4-oxo-2-pyrrolidine-
carboxylic acid (Intermediate 1, 5.0g, 21mmol) and O-methylhydroxylamine
hydrochloride (2.7g, 32.8mmol) in chloroform (100ml) containing triethylamine (5.5g,
55mmol). The reaction mixture was then stirred at ambient temperature overnight, prior to
removal of solvent. The resultant crude reaction mixture was dissolved in ethyl acetate

15 (150ml) and washed rapidly with 1N HC1 (40ml). The acidic layer was then extracted with
ethyl acetate (3 x 20ml) and the combined organic layers washed with brine before drying
over magnesiom sulfate, filtering and removal of solvent in vacuo. The desired product

(5.3g, 94%) was isolated as a pale yellow oil.

"H NMR (400 MHz, CDCL); 1.45 (m, 9H), 2.8-3.2 (m, 2H) 3.9 (s, 3H), 4.2 (m, 2H), 4.5-
20 4.7 (m, 1H).



O O 10 A solution was made cont ai ni ng
(2S)-1-(tert-butoxycarbonyl)-4-oxo-2-pyrrolidine- carboxylic acid

(I nt er redwetoe/1279%. 0g, 21mmol ) and O et hyl hydr oxyl am ne PhydPorodees i de
(2.79, 32.8mmol) in chloroform (100M ) containing triethylamne (5.5g,
55mmol ). The reaction m xture.was then stirred at anbient tenperature
overnight, prior to renoval of solvent. The resultant crude reaction

m xture was dissolved in ethyl acetate 15 (150nml) and washed rapidly with
1IN HC1(40ml). The acidic |ayer was then4®xtracted with ethyl acetate (3 x
20m ) and the conbined organic |ayers washed with brine before drying over
magnesi om sul fate, filtering and renoval of solvent in vacuo. The desired
product (5.3g, 94% was isolated as a pale yell ow 0|I 1H NMR (400 MHz,
nglf’%n i ArtebRdisth, (22 i 0 %mecaréo '11020
(2S, 4EZ) - (t@lﬂt(cbﬁpb@m‘armnmym)dw)(et hox ii m no)-2- pyrrol i di necar box ylic
acid (cf. Schene 4, conmpound V) O N 04 C]—I O O A solution was nade
containing (2S)- 1 -(tert-butoxycarbonyl)-4:0xo-2-pyrrolidinecar- 5 boxylic
acid (Internmediate 1, 5.0g, 22mmol) and CD/\hyI hydr oxyl am ne hydrochl ori de
(6.4g, 65.5mMmmol) in a 1:1 mxture of pyridine and ethanol (100m ). The
reacti on was heated to reflux for 2.5h Pefore cool ing and renoval

of ' col vent. The residue was dissolved i thyl acetate and washed rapidly
with 1.3N* HO (40nml). The acidic Iayer Mas, t hen extracted with ethyl
acetate (3 x 20ml) and the conbi ned\gPgani @Yers washed with brine 10
before drying over magnesi om sul f at'e fiPté&i ng and renoval of solvent in
vacuo. The

A solution was made containing (25)-1-(tert-butoxycarbonyl)-4-oxo-2-pyrrolidinecar-

5  boxylic acid (Intermediate 1, 5.0g, 22mmol) and O-ethylhydroxylamine hydrochloride
(6.4g, 65.5mmol) in a 1:1 mixture ot pyridine and ethanol (100ml). The reaction was
heated to reflux for 2.5h before cocdmg and removal of solvent. The residue was dissslved
in ethyl acetate and washed rapidly with 1.3N HC{ (40ml). The acidic layer was then
extracted with ethyl acetate (3 x 20ml) and the combined organic layers washed with brine

10  before drying over magnesiom sulfate, filtering and removal of solvent in vacuo. The

desired product (5.5g, 93%) was isolated as a pale yellow oil.

'H NMR (400 MHz, DMSOY; 1.3 (t, 3H), 1.55 (m, 9H), 2.9-2.7 (m, 1H), 3.4-3.1 (m, 1H),
4.1-4.3 (m, 4H), 4.6 (m, 1H), 12-13.5 (br, 1H).

15




desired product (5.5g, 93% was isolated as a pale yellowoil. "H NVR (400
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et hyl acet a‘?éé?g&kxw%o’r?&‘?@%m?ﬁ%@é%ﬁb@rﬁgé‘!‘tg%&?ﬂ?&g% éy(gér%gz ggrgﬂggﬁe%{%l th brine
bef ore dryihegylovanid (atgmesdiatmls 8i0¢,a22mmp]) hné O-allyligndoxytemne bydrodhladlevent i n

. The desi d 5. 490 . i L at ed | | il.
oo (asc Rl S A skl o T iV ot b bANNE RO 0L,
(5 m ( ggi) e ]Zr)gac;ﬁo% tﬁvaé l’[hzgé’d'i)o,reﬂuﬂgoﬁ' m5|h;befd)e cdbiliing a?cf})f@&ﬂ/b alSof sliblvld)m i['hdﬂfe@fdﬁegl ate

. . -1~ ert-poul oxycar bpon - 4- N - e (0] .NZ (0).4 1 Mmno -Z£-
pyrrol i di nevasshiselge et E‘i%et(‘@@?d éeﬁ@ﬁé%élywwpbéﬁﬁ*%@ ?)NTl}ye goidig laygy

was then extracted with ethyl acetate (3 x 20ml) and the combined organic layers washed
with brine before drying over magnesium sulfate, filtering and re-moval of solvent in

vacuo. The desired product (5.9g, 94%) was isolated as a pale yellow oil.

'H1 NMR (400 MHz, CDCls); 1.5 (m, 9H), 2.8-3.2 (m, 2H), 4.2 (m, 2H), 4.5-4.7 (m, 3H),
10 5.25 (m, 2H), 5.9 (m, 1H), 11.1 (broad S, 1H).

Intermediate 5: (2S.4E7)-1-(tert-butoxycarbonyl)-4-{[(4-methoxybenzyDoxylimino}-2-

pyrrolidine-carboxylic acid (cf. Scheme 4, compound V)
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The same method as employed in the preparation of Intermediate 2, but starting from (25)-

15 1-(tert-butoxycarbonyl)-4-oxo-2-pyrrolidinecarboxylic acid (Intermediate 1) and 1-
[(aminooxy)methyl]-4-methoxybenzene (Intermediate 6), gave the title compound as a gum
in a 85% yield.

'H NMR (400 MHz, DMSO); 1.5 (m, 9H), 2.7-2.9 (m, 1H) 3.9 (s, 3H), 4.2 (m, 3H), 4.6 (m,
1H), 5.15 (s, 2H), 7.1 (d, 2H), 7.45 (d, 2H).

20 Intermediate 6: 1-[(aminooxy)methyl]-4-methoxybenzene (cf. Scheme 5, compound X)



0-\K OH O O The sane nethod as enployed in the preparation of Internediate
2, but starting from (25)- 15

1- (tert - bwomgeasbonyl ) - 4- oxo- 2- pyrrol i di necarboxylic aci @Ctierozodsedi ate 1)
and 1- [(am nooxy) nmet hyl]-4-nmet hoxybenzene (I nternediate 6), gave the title
compound as a gum in a 85%yield. '"H NWR (400 MHz, DVMSO); 1.5 (m 9H)
2.7-2.9 (m 1H 3.9 (s, 3H), 4.2 (m 3H, 4.6 (m 1H, 5.15 (s, 2H), 7.1
(d, 2H), 7.45 (d, 2H). 20 Internedi ate 6:

1-[ (am nooxy) net hyl ] - 4- net hoxybenzene (&f- Schene 5, conpound X) WO

02/ 102799 PCT/ EP02/ 06629 -51- O NH2 A solution was nmade of

N- Boc- hydroxylam ne (2.0g, 17. Immol) in dry THE (60nml). Sodi um hydri de

(I.1g of a 60% suspension in paraffin oil, 25.7mmol) was then added and
t he suspension stirred. A catalytic agount of KI was then added to the
reaction prior to the 5 cautious additi pof 4- met hoxybenzyl chl oride

(3.2g, 20.4mol ). The reaction was Nihe g Cpmed to stir overnight before
renoval of solvent in vacuo. The residue was taken up with diethyl ether
(100m ) and HC1l gas bubbled in for 20 m nutes, causing the start of
precipita- A &mi@ﬁwamdmranBbc-thmilhmmb (2ag, 15 Gpaeh qdd@mdm @hmif. o stand
overni ght. He prorgft was_  then filtered off as a off-wh wax (39-52%
yi el d accorSgfig puirgg ] i &@f HEY6 sewpnsiaminparaiimof4He  wael) “BZ@)enié‘d@ed(aé‘ 3H),
5 (s, 2H), e stsﬁéilxswg Sriddd. A gatélytﬁéjam&lﬂ)t of KI WaSTHRR didato the r@%oﬁ gggiet()%@l

ami doxi mes Met hod A ydr oxyet hani m dam de (acetam doxi
Schenme 3, @g\ﬁ:—mg n@{htypx} o#g\ﬂ n@hoxybenzyl chloride (3.2g, 20.4mmol). The reaction was then

allowed to stir overnight before removal of solvent in vacuo. The residue was taken up with
diethyl ether (100ml) and HCI gas bubbled in for 20 minutes, causing the start of precipita-
tion of the product. The flask was stoppered and left to stand overnight. The product was
then filtered off as a off-white wax (39-52% yield according to varying batches).

10 'HNMR (400 MHz, D,0};3.8 (5, 3H), 5 (s, 2H), 7.0 (d, 25, 7.4 (d, ZH).
Intermediate 7: Non-commercial amidoximes

Method A: e.g. N'-hydroxyethanimidamide (acetamidoxime)
(cf. Scheme 2, compound VI)

N,OH

!
/kNHZ

15 45ml of high purity acetonitrile was added to 90ml of 50% hydroxylamine/50% water
(w/w), and stirred with a magnetic stirrer at 25°C. Most of the time, crystalline N'-
hydroxyethanimidamide separated. The mixture was stirred 24h at room temperature to
complete formation of crystals and filtered the next day. In cases, where no solid separated
initially, a small amount of solution was taken out, evaporated, and the crystals formed

20 used to seed the bulk solution. The product was purified as follows: the crystals were
filtered and then dissolved in a non-polar solvent (perfluorohexane) by heating, and cooled

overnight at ambient temperature for recrystallization. The crystalline material was then
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hydr oxyl am ne/ 50% water (ww), and stirred with a nagnetic stirrer at 25C
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m xture was stirred 24h at roomtenperature to conplete formation of
crystals and filtered the next day. In cases, where no solid separated
initially, a small anmount of solution was taken out, evaporated, and the
crystals forned 20 used to seed the bul k solution. The product was purified
as follows: the crystals were filtered5and then dissolved in a non-polar
sol vent (perfluorohexane) by heating, and cool ed overnight at anbient
tenperature for recrystallization. The crystalline material was then WD

02/ 102799 PCT/ EP02/ 06629 -52 filtered and washed with perfl uorohexane. The

desired pr [ 5 im.d- 1 . Ll ot of
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NNOH O( NI I NHz O Triethylamne (5351, 3.84mvl) was added to a

sol ution of rt.~put yl n byl 5 r har . | ) and
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reaction mXnure was then heated overnight at 80C. The resultant solution
was t hen evaporated in vacuo. Ethylacetate (I1On) was added to the residue
and 10 triethyl am ne hydrochl ori de was renoved,py filtration. The sol ution
was then evaporated in vacuo to give the crnide product. 1H NVR (360 Mz,
DMSO); 1.53 (s, 9H), 3.62-3.63 (d,-Rtd \3/3“\5.44 (s, 2H) 7.10(t, 1H,
8.94(s, 1H). \g/ NH,

5

Triethylamine (535ul, 3.84mmol) was added to a solution of tert-butyl cyanomethyl-
carbamate (500mg, 3.20mmol) and hydroxylamine hydrochloride (227mg, 3.84mmol) in
ethanol (10ml). The reaction mixture was then heated overnight at 80°C. The resultant
soluiion was then evaporated in vacuo. Ethylacetate (10ml) was added to ihe residue ana .
10 triethylamiine hydrochloride was removed by filtration. The solution was then evaporated in

vacuo to give the crude product.

'H NMR (360 MHz, DMSO); 1.53 (s, 9H), 3.62-3.63 (d, 2H), 5.33-5.44 (s, 2H) 7.10(t, 1H),
8.94(s, 1H).

Similarly, using Method B, and starting from the appropriate commercial carbonitriles and
15 hydroxylamine hydrochloride, the following, related amidoxime intermediates were
obtained: (2RS)-V',2-dihydroxybutanimidamide, (1S5,2R)-N',2-dihydroxycyclohexane-
carboximidamide, N',3-dihydroxypropanimidamide, N',2-dihydroxyethanimidamide, (2RS)-
N',2-dihydroxy-2-phenylethanimidamide, fert-butyl 4-[amino(hydroxyimino)methyl]-1-
piperidinecarboxylate, tert-butyl (3RS)-3-[amino(hydroxyimino)methyl]-1-piperidine-
20  carboxylate, tert-butyl (2RS)-2-[amino(hydroxyimino)methyl]-1-piperidinecarboxylate,

ethyl amino(hydroxyimino)ethanoate.

Intermediate 8; (2S.4E.

pyrrolidinecarboximidamide (Scheme 8, compound XV)
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am doxi mewpreao2redi at es were obtai ned: (2RS) N, 2-di hydr oxghmranigsedani de,
(1S, 2R) N, 2-di hydr oxycycl ohexane- carboxi m dam de,
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1-(tert-butoxycarbony|)-4-(nethoxyinino)-Z-d“rroIidine carboxylic acid
(Internmediate 2, 95.9g, 0.371nmol) was charged into a 3L flange fl ask,
fitted with an overhead stirrer, -itr.:-n Nr{ et/ outl et and tenperature
probe. Dry THE (1.15L) was then '6!}' e f)88k, 5 and the solution was
cooled to -20C prior to adding trrethy an1n8 FSZnL 0. 371npl). The
solution was then stirred for 10 m nutes. EthyP chl orof ormate (35nt,
0.371nol) was added to the solution over 10 minutes, naintaining the

t enper at ur e;_aLQBARxFHEbontNes-(1B@RSyMinoya Bains thrboediclaoid (ntérutetifaer 2,30
mnMesattgstmémadwe(Aso%%onoxmﬂmma-sMchfd THE

sol ution m%?ﬂ@é&ﬂ@@l)wslﬁb%@iw@)%l%ﬂﬁ?% sk ofiftd Yoo ovsThead $UFE for 10
15 mnutes at o erq fggﬁlf‘et Qraﬁt(?qjs gﬁ)'be %W{Iﬁ@dﬁi tas G a'ﬁ@é‘lﬁb'tﬁ’é"ﬂé&iaSk

via cannul @ oY nalnt ning-the reactlon t enper at ure bel ow
-25C to Szonirrdahe $diu=.tlon was cooled to —20°C prior to adding triethylamine (52mL, 0.371mol). The

solution was then stirred for 10 minutes. Ethyl chloroformate (35ml, 0.371mol) was added

?"1

to the solution over 10 minutes, maintaining the temperature around —20°C. The reaction
was then stirred for a further 30 minutes at this temperature. A sclution of ammonia_
saturated THF solution was prepared by bubbling ammonia through 250mL of dry THF for

10 15 minutes at —78°C. The ammonia solution was added to the reaction flask via cannula
over 10 minutes, maintaining the reaction temperature below —25°C to control the
exotherm. The solution was allowed to attain room temperature over 2 hours, and was then
stirred for a further hour. The solvent was removed from the reaction in vacuo and the
residue was partitioned between dichloromethane (500mL) and water (500mL). After. ‘

15  separation, the organic layer was washed with 3 x 250mL of water, the combined aqueous
layers were then washed with 2 x 250mL of DCM and this DCM was back-washed with
100ml of water. The combined organic layers were then dried over sodium sulphate,
filtered and the solvent removed in vacuo. The desired product, tert-butyl (25,4EZ)-2-
(aminocarbonyl)-4-(methoxyimino)- 1-pyrrolidinecarboxylate, was obtained as a white

20  amorphous solid (85.8g, 90%).

'H NMR (400 MHz, DMSO); 1.5 (s, SH), 2.65 (m, 1H), 3.15 (m, 1H), 3.9 (s, 3H), 4.2 (m,
2H), 4.5 (m, 1H), 7.2 (m, 1H), 7.65 (m, 1H).
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filtrate |
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magnesi um sul phate, -filtered and t e was concentr to ca.
200nmL. The saté@tﬂdthmgb@at@r(fi@omia)s The baség amieous layey avas heckieashedwith DCM

(250mL), and the combined organics were dried over magnesium sulphate, filtered and the
filtrate was concentrated to ca. 200mL. The resulting slurry was filtered to give the desired

15 product, (25,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-2-pyrrolidine-
carboxamide as an off-white solid (7.3g, 28%). A further quantity of less pure material
(7.9g, 30%) could be obtained by adding hexane (125mL) to the filtrate.

'H NMR (400 MHz, DMSO); 2.6 (m, 1H), 3.2 (m, 1H), 3.8 (m, 3H), 4.1-4.5 (m, 2H), 4.9
(m, 1H), 7.2-8.0 (m, 11H).

20  (25,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-2-pyrrolidinecarboxamide
(7.46g, 22.1mmol) was charged into a round bottomed flask, pyridine (400mL) and p-
toluenesulfonyl chloride (4.21g, 22.1mmol) was added. The resulting suspension was
heated to 80°C, for 4 hours. The solvent was removed in vacuo and the residue dissolved in
DCM (400mL), the solutioﬁ being washed with 1M HCl (2 x 75mL) and saturated

25  bicarbonate (70mL) before drying over sodium sulphate, filtration and removal of solvent
in vacuo. Purification by short path silica gel chromatography, eluting initially with

dichloromethane to remove less polar material and subsequently with 1% MEOH in DCM,
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suspension was heated to 80C, for 4 hours. The solvent was renoved in
vacuo and the residue dissol ved in DCM (400nm.), the solution being washed
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(3 71 g, ﬁ)ylcaalmalyﬁyb%@ém@rﬁlwe) %wehﬁn@qarmltw @738 1113629rzm%|) in
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at 80C for t hen“coo Ient 10 tenperatures: ent was
renoved by Tévathm moriurvkstalewedtol stir wal)°Cifep g entl then cowdedto afrbidid ) t hen
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(2S, 4EZ) - 1=<«akek ,(II.OOml) then filterc?d. The solid was washed with diethyl ether (2 x 100ml) whilst on

the sinter and theu dried in vacuo at 40°C, to give the desired product, (25,4£2)-1-([1,1'-

biphenyl]-4-ylcarbonyi)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(3.35g, 82%).

15 'H-NMR (400MHz, DMSO): 2.6-2.7 (m, 1H), 2.9-3.1 (m, 1H), 3.6-3.75 (m, 3H), 4.0-4.2
(m, 1H), 4.2-4.4 (m, 1H), 4.6 (m, 0.5H), 5.1 (m, 0.5H), 5.5 (m, 2H), 7.4-7.8 (m, 9H), 9.2
9.4 (m, 1H).

Intermediate 9: tert-butyl (25.4E7)-2-(hydrazinocarbonyl)-4-(methoxvimino)-1-

pyrrolidinecarboxylate (Scheme 10, compound XVII)

20
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.1 (m O0.5H), 555 (m 2H), 7.4-7.8 (m 9H), 9.2- 9.4 (m 1H). Internediate
9: tert-butyl (2S, 4EZ)-2-(hydrazi nocarbonyl)-4-(methoxyi m no) - 1-
pyrrolidinecarbox, |late (Schenme 10, conmpound XVII) . NH O,~N-~ OO
NH2 20 WD 02/ 102799 PCT/ EP02/ 06629 -56 A solution was made cont ai ni ng,
e.g., (4EZ)-1-(tert-butoxycarbonyl)-4-¢Aet hoxyi mi no) - 2-
pyrrolidinecarboxylic acid (Internediate 2, 17.81mmoles; 4.6gr) in a 1:1

m xture of nethanol and tol uene (250m.). Trinethylsilyl diazonmethane
(32.5nL of a 2M solution in hexanes, 59nmol) was then added dropw se to

the sirred z§9&1%6&%%&&%&1‘3%@@(%2) 5(%&%’&0;&%;%r5&%?}‘4 1@%8{ inHgyet i on
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(2S, 4EZ)5- 4- v(ﬂ%tt%sz%ﬁnnﬁ#sl) anpietwﬂf gr@‘. IPhrEan eLpibeRsH Sasethe Tesyling yalnves:

530nmg) was sélu‘ﬁ%ﬁ hosg gvdp@ra%ﬂ—m%cdgbgﬂ me Sosfiug 94- ufss&oed% T 9 MBS R
1.5nm (d=1.03; 30.86 es) hydrazi ne. hydrate was added (fi nal

c( NH2NH2) _NHza@szgt andrh@ANeHSQsmd r’mm:,lﬂr@d weer BlgiSCatand evaporglediiayacuoggivingnt s
were evaporgl @egir'e&' cé’r%ol{l%d?ﬂgert-butyl 2-methyl (25,4EZ)-4-(methoxyimino)-1,2-pyrrolidine-
dicarboxylate, as a yellow oil (4.0g, 83%).

10 1-tert-butyl 2-methyl (25,4EZ)-4-(methoxyimino)-1,2-pyrrolidinedicarboxylate (1.95
mmoles; 530mg) was dissolved in 4mL of MeOH and a solution of 4mL of MeOH and
1.5mL {d=1.03; 30.86mmoles) of 80% hydrazine hydrate was added (final c(NH,NH;) =
13%). The reaction mixture was agitated for 2 days. Solvents were evaporated in vacuo and
the residue re-dissolved in MeOH and evaporated (3x). The desired compound, tert-butyl

15 (2S,4E2)-2-(hydrazinocarbonyl)-4-(methoxyimino)-1-pyrrolidinecarboxylate, was isolated
as a yellow oil (500mg; 94%).

'H-NMR (CDCLs): 1.47 (s, 9H, CH3), 2.8-3.2 (m, 2H, CH2), 3.87 (s, 3H, CH3-0), 3.95-4.3
(m, 2H, CH2), 4.52 (m, 1H, CH-N). MS(APCI"): 273.0, 545.42M™).

Intermediate 10: 2'-methyl[1.1"-biphenyl]-4-carboxylic acid

SO

To a mixture of 4-bromobenzoic acid (30g, 0.15mol), 2-methylphenylboronic acid (24g,
0.15 mol), sodium carbonate (250g) in toluene (500mL) and water (500mL) was added

20

tetrakis-triphenylphosphine palladium(0) (9g, 0.0074mol) under nitrogen atmosphere. The
reaction mixture was refluxed for 10h. After this time, 100ml of 10% NaOH were added to
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nol ), sodi um carbonate (250g) in toluene (500n) and water (500nL) was
added tetrakis-triphenyl phosphine palladium0) (9g, 0.0074nvol) under
nitrogen atnosphere. The reaction mxture was refluxed for 1 Ch. After

this tinme, tﬁlqu{@tloﬂfml%{% H?quu&ﬁlrs ?a}%pggéjs QraiéQ a% V&Jagl?eélgxglt}?gl.{e E@%&Q&—?ﬁ?

the reaction mxture eous “layer S separated and was
t ol uene ( 2xX20lfidation oAﬂleduqﬁeomaﬂayenwmIﬁ BNF}KZlathmngaVeag/s}mdvprMucBMHrm wasol uti on

3?333&38'@3?9 oL Biler AR ety Thf e phRan e he) cBrtatsed Ry | L

1,1" - bi phemyhdmedo 9RIDDAYthel[ 10CibEhHeRAT4-BR0RIMc ack] GOBVEX.$8).y, the product
coul d al so be obtai ned from 1-brono-2-nethyl benzene and 4-

car boxyben£eResln Aieradid coyld plsg baﬁ'aqawsé @@nbbhmmq Srmethylpernggyr anddo Mz,
DNSO) 2. 22%5?19%'69&2en2bc§01¥1c 4eili rﬂmndg'_&laloémﬁ?boﬁ&imoﬂs = 9Hz, 2H), 7.99 (d, J =

9Hz, Stm | usi n he appropriate commercial boronic
aci ds and ryl brom des, the foI | ow n 10 related internedi ate

1,1 -bi phenI;IINMBKB%WZeBM&Q)) 2368, ST A1 T, A1), Fd® KeulI[ 9Hz, 250 p oA ¥ )-
4 car boxyl L imethyl[1, 1" -bi phenyl]-4-carboxylic acid;
, 6" -di net 519}%[ ?[ﬁ?f lgbzﬁgnyl ] - 4- carboxylic acid;
2 rret hyl [1, 1' - bi p?henyl ] --4-carboxylic acid; 3-nethyl[1,1'-
bi phenyl | - &igidarkypusihg theazppmimﬁap 2omuhiervix] Ibyltopik: aridstahglaeqﬂgrbilﬁd@s,dhq: fodbowiing:

gCI_ ?réat ﬁ%xyﬁg‘]‘% X?ﬂ?r%l%glr]%ﬁ 1] 1 ptgglée}/ B%@v%t?&egg weae gbtaméd 4'-methyl[1,1'-biphenyl]-
4-carboxylic acid; 2',3-dimethyi!1,1'-biphenyl]-4-carboxylic acid; 2',6"-dimethyl[1,1'-
biphenyl]-4-carboxylic acid; 2-methyl[i,1'"-biphenyli-4-carboxylic acid; 3-methyl[1 1'-
biphenyl]-4-carboxylic acid; 2,2'-dimethyl{1,1'-biphenyl]-4-carboxylic acid; 2"-methoxy-
{1,1'-biphenyl]-4-carboxylic acid; 3'-methoxy[1,1'-biphenyl]-4-carboxylic acid; 4'-

15 methoxy[1,1'-biphenyl}-4-carboxylic acid; 2'-chloro[1,1'-biphenyl]-4-carboxylic acid; 3'-
chloro[1,1'-biphenyl]-4-carboxylic acid; 4'-chloro[1,1'-biphenyl}-4-carboxylic acid; 3',4'-
dichloro[1,1'"-biphenyl]-4-carboxylic acid; 2'-(trifluoromethyl)[1,1'-biphenyl]-4-carboxylic
acid; 3'-(trifluoromethyl)[1,1'-biphenyl]-4-carboxylic acid; 2'-cyano[1,1'-biphenyl]-4-
carboxylic acid; 2',4’-difluoro[1,1'-biphenyl}-4-carboxylic acid; 4-(2-pyridinyl)benzoic

20  acid; 4-(3-pyridinyl)benzoic acid; 4-(4-pyridinyl)benzoic acid; 4-(5-pyrimidinyl)benzoic

acid; and others.

Intermediate 11: 4-(3-methyl-2-pyridinyl)benzoic acid

A mixture of 2-bromo-3-methylpyridine (22.5g, 0.1312mol), 4-(hydroxymethyl)phenyl-
boronic acid (25g, 0.164mol), Pd(PPh;)s (9.5g, 0.0082mol), and sodium carbonate (200g in
25 500 ml of water) in toluene (750 ml) were refluxed under nitrogen atmosphere for 15h.

Separated the toluene layer and distilled under reduced pressure to give a residue. The



15 met hoxy[ 1, 1' - bi phenyl ] - 4- car boxyl i c acid;
2'-chloro[ 1, 1'-bi phenyl ] -4-carboxylic acid; 3'-

chl or o[ 1, Wo-0Rii1enyl ] - 4- car boxyl i c aci d; PCT/EP02/06629
4' -chloro[ 1, 1' - bi phenyl ] -4-carboxylic acid; 3,4 -

di chloro[ 1, 1' - bi phenyl ] - 4-carboxylic acid;
2'-(trifluoronethyl)[ 1,1 -biphenyl]-4-carboxylic acid,
3'-(trifluoronmethyl)[1, 1 -biphenyl]-4-carboxylic acid,

2' -cyano[ 1, 1' - bi phenyl ]-4- carboxylic aééd,
2',4"-difluoro[1, 1 -bi phenyl]-4-carboxylic acid; 4-(2-pyridinyl)benzoic 20
acid; 4-(3-pyridinyl)benzoic acid; 4-(4-pyridinyl)benzoic acid;

4- (5-pyrimdinyl)benzoic acid; and others. Internediate 11:

4- ( 3- et hyl - j, O i ' ] . r 137 et hyl pyri di ne
(2(2. 59. 0. fgﬁgﬁﬂ‘%%%%‘?%@??fﬁ@ﬁyﬁfﬁfﬁ%ﬁgﬁﬁiﬁ%%ﬁ?l%g%?%ﬁg’} 9. 0.164n01),
Pd( PPh3) 4 (19ri8oyph8Q82retibhol (A2g 43%di um car bonate (200g in 25 500 m of
water) in toluene (750 m ) were refluxed under nitrogen atnosphere for 15h.
S ted the | . uen er .and distilled under r C ressure give a
Fes; due.  THY WSUSRIS A B R Pt bnE B ant e For TR R e by
col um chr qmwrﬁnyﬁﬁle{'addbwpmﬁ(?hi?zﬁ%gf&nm(ﬁlglz 9.24mpyd _&ihdiistglyér?)d@ml i%ﬁ@&.hnﬁol (|12

129, 47% . To solution of [4-(3-net -2-pyri di nyl)phen met hano g,
b o8 )5/? RGN BT TG B %ﬁ@&%g&%ﬁ%ﬁ%ﬁh&ﬁc&m é%&g The. 24np1-)
and stirregrgnidhyéAasMa%Bed WHE walr, 'RRELdrRA aFh XbAeRrBE MRYHEM Wa\@l\ggﬁﬂ@& er
and extracted mnt% ethyl acetate éiSOnLﬁ. The organic | ayer was shed with
wat er, bri i cotimeehrematogrspkearer ailice gel'rheiV@r‘*u@ernwasl—bumﬁdinﬁldbenb%ic edflum .
chr omat ogr omer. Sili el to give 4-(3-nethyl-2-pyridinyl)benzoic ac
(3g, 250/5‘]j 32%?&52“5“%’1‘4635@4-% NVR (goo M-Iz( DVMSO): 2.3 (s, 3H), 7.33 (dd, J
= 7.5Hz, 5Hz, 1H), 7.67 (d, J = 8Hz, 10 2H) , 7.75 (d, J = 7.5Hz, 1H)
8.01 (d, J 'H MR (32MIMHB DBaSOY 2.3(s3 87,33 (8, J =13 5Hb, 5SHA H), W.Tvlt)(dr hedtat e éz:
4- (1 - oxi doz3- r/.di nyl.)benzoi id ' re .of 4- y. roni c aci
(33(39, 8‘%8%)’?'%—%&0‘%8&1 Qﬁ%ﬁ%&iﬁ,&d— gﬁﬁ%@i@(‘%b](‘ﬁa{?&%’%%@i ﬁ%r ol uene
(500n) and water (500nl) was added Pd(PPh3)4 (16g,

Intermediate 12: 4-(1-oxido-3-pyridinyl)benzoic acid

To a mixture of 4-tolylboronic acid (38g, 0.28mol), 3-bromopyridine (44g, 0.28mol),
Na,CO3 (200g) in toluene (500ml) and water (500ml) was added Pd(PPhs)s (16g,
0.014mol), and refluxed for 16h. The reaction mixture was cooled, and the separated

15  organic layer was washed with water and brine, and dried. The solvent was removed to give

4-(3-pyridyl)toluene (42g, 90%).

To a mixture of 4-(3-pyridyl)toluene (35g, 0.207mol) in pyridine (400ml) and water

(400ml) was added KMnQ, (163g, 1.03mol) in portions and refluxed for 12h. The reaction

mixture was filtered through celite and acidified with conc. HCI. The product was washed
20  with water and dried to give 4-(3-pyridyl)benzoic acid (32g, 76%) as a white solid.

To a mixture of 4-(3-pyridyl)benzoic acid (22g, 0.11mol) in THF (2.51), mCPBA (152g,

0.44mol, 50%) was added and stirred at RT for 12h. The solid was filtered, and washed

with THF to give 4-(1-oxido-3-pyridinyl)benzoic acid (20g, 86%).

'H NMR (300 MHz, DMSO); 7.5-7.8 (m, 5H), 7.9 (d, J = 8Hz, 2H) , 8.33 (d, J = 5Hz, 2H).



0.014nol ), and refluxed for 16h. The reaction m xture was cool ed, and the
separated 15 organic | ayer was washed with water and brine, and dried. The
sol vent va&© oea@oyyed to give 4-(3-pyridyl)toluene (429, 90W/EPIDO@2M Xt ure
of 4-(3-pyridyl)toluene (35g, 0.207nol) in pyridine (400nl) and water
(400m) was added KMhO4 (163g, 1.03nol) in portions and refluxed for 12h.
The reaction mxture was filtered through celite and acidified with conc.
HCl. The product was washed 20 with water and dried to give

4- (3-pyridyl)benzoic acid (32g, 76% as>&white solid. To a m xture of

4- (3-pyridyl)benzoic acid (22g, 0.11nol) in THE (2.51), nCPBA (152g,
0.44npl, 50% was added and stirred at RT for 12h. The solid was filtered,
and washed wth THE to give 4-(1-oxido-3- pyridinyl)benzoic acid (20g,

86@6 'H N . 8. 33
R R e e e G R e S
toI yl bor diid3end}; itk fethbegy], in@riB3had ¥- (ammdz-bpymrbpxlbhedzmeac(ﬁz@s obt@in8&@nol ), the
related i nternedi ate 4- (1 oxi do- 2- pyri di nyl ) benzoi ¢ acid was obt ai ned.
E;??g: Iedlln ample L. edfof'ortthe: so%joH:[
(Schenes 1 db@atn(eBEZﬁ@ﬂlfdrhﬁllaﬂ mtnrmeﬁwal(salaﬁxevlman b@mw-ﬁﬂaa--mhhvm-l 2
4 oxadi azol -5-yl) - 3 . 4
- bi pheény|4:igashon

d' none O nef fyyl ﬁ&hm'?l @'Eﬂpﬁe%;l]is)l’)c%ﬂ{oﬁgﬂ '5[3@)trﬂé(th{lll-ﬂ-2 4- oxadlazol 5-V1) 3-Dvrr011-
1 blphener 4ly|)carbonyl

met hyl - 1, 2, dineneA2hmethyilogme d 112 dneiavl Bl Bbihenyil-dxyllearboayli-f-3p NN ' 1 (
N.O O N ! zhethvl-1Q_,4-oxadiazol-5-yl)-3-pmohdinone O-methyloxime.
(I)/
Iy
QQ\(’ Yo
O N /N
]
O.
|
N
M@,q SR
N /N O N N

10 a) Protocol for the formation of the oxadiazole ring

Diisopropylcarbodiimide (3.16g, 25.17mmol) was added to a solution of (25,4EZ)-1-(tert-
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2, 6.50g,
25.17mmol) and acetamidoxime (Intermediate 7, 1.86g, 25.17mmol) in DCM (55ml) and
stirred overnight at room temperature (DCM-insoluble amidoximes were pre-dissolved in
15 THF, to which was added a solution of DIC and Intermediate 2 in DCM). After filtering at
the pump, and evaporation in vacuo, the residue was dissolved in pyridine (60ml) and
refluxed for one hour, then cooled and allowed to stand overnight, then evaporated in

vacuo. The crude product was then dissolved in DCM (50ml) and washed with sat.



NN ONs/NON//N10 a) Protocol for the formation of the oxadi azol e
ring Diisopropyl carbodiimde (3.16g, 25.17nmol) was added to a sol ution of
(2S, 4EZ) -wo(oemo21799 but oxycar bonyl ) - 4- ( met hoxyi m no) - 2- pyr r ®@Cirgipazeaar boxyl i c
acid (Internediate 2, 6.50g, 25.17mmol) and acetam doxine (Internediate 7,
1.86g, 25.17mmol) in DCM (55nl) and stirred overnight at room tenperature
(DCM i nsol ubl e am doxi nes were pre-dissolved in 15 THF, to which was added
a solution of DIC and Internediate 2 in DCM. After filtering at the punp,
and evaporation in vacuo, the residue wi#s di ssolved in pyridine (60nl) and
refluxed for one hour, then cooled and allowed to stand overnight, then
evaporated in vacuo. The crude product was then dissolved in DCM (50ml)
and washed with sat. WD 02/102799 PCT/ EP02/ 06629 -60 NaHCO3(aq) (2 x 50ml)

cvaporat ed ' a4 £ e b B0 O LT Tk BB WBbets g

with 15% ebdytapametdat eaduo (hedapiekl Wav)eSiliee gelatidresogapiyg sheng witht 5@ut vl

2S, 4EZ) - 4-

|(m no) - 2- (§&’g§?‘i’?§ﬁy@ hexapes gavsi the desirgd goryeopngy terdutdi R 46 b ethew- (4. 4g,
60% yi el d) 1m§10§ ti(MfEétKQQOz ANH%adlaQMS@)yg ﬂ-p%‘r&luﬁnécgrbo%te (4 48, do%s ylé . 2.8-3.4
ﬁfb ZFDt 3ﬁ9 t o t( e o Protocol or the

epro ection ste so uti on_was de con

(2Sd4EZ I o %Mﬁf;& I ?L@Q)gl%gtﬁﬂ 9? 22(4;(823(;1{) § 843 ;S(mrrfrlgl) )3 9| (rsl ii)hjjr ous
oxadi azo P\, i necar boxyl at e g,

DCM (120 m?s mloz,%%(%%mﬂﬂ gas, previously dried with a H2ZSO4 cc trap,

was bubbl ed sl owy thro%ﬁh the reaction and deprotection was nonitored by
TLC usi ng é&dﬁ@ﬁ@%@ﬁéﬂ@t Jerrafeetionséer(1/ 1) anu  stained with a pancal di
solution. After approxinmately 45 minutes, TLC showed no remaining starting
mat eri el apdoRvhWas nidae @orﬂylﬂﬂl%rtgrrt %%WEﬁ chﬁ%ﬂ‘{}ﬂx&}ﬁ%) Q?Hgﬁgl 39 4-avoid

pyrolidine salt deconposition. "More en a
ev apor at edoxadiazol-5-yl)-1-pyrrolidinecarboxylate (1 26 g, 4.25 mmol) in anhydrous DCM (120 ml).

10 At 0°C, HCI gas, previously dried with a H,SOj4 cc trap, was bubbled slowly through the

reaction and deprotection was monitored by TLC using cyclohexane/ethyl acetate (1/1) and
stained wiih 2 pancaldi solution. After approximately 45 minutes, TLC showed no
remaining starting materiel and DCM was then evaporated under vacuo without heating to
avoid pyrolidine salt decomposition. More DCM (20 ml) was then added and evaporated

15  again under vacuo to remove remaining potential HCI (2-3 times). The desired product,
(3EZ,58)-5-(3-methyl-1,2,4-oxadiazol-5-y1)-3-pyrrolidinone O-methyloxime,
hydrochloride salt, was isolated as a white solid and used without further purification and

characterization
¢) Protocols for the N-capping step

20  Method A: To a solution of (3£Z,5S5)-5-(3-methyl-1,2,4-oxadiazol-5-y1)-3-pyrrolidinone O-
methyloxime, hydrochloride salt (200mg, 0.86mmol) in DCM (5ml) was added [1,1'-
biphenyl]-4-carbonyl chloride (205mg, 0.95mmol) followed by diisopropylethylamine
(314pl, 1.81mmol) and stirred overnight at room temperature. Aminomethyl polystyrene
resin (250mg) was added to the reaction mixture and stirred for one hour before filtering at

25 the pump. The solution was washed with citric acid(aq) (2 x 5ml) and then dried over
MgSO0s4, and evaporated in vacuo. The product, (3£Z,5S5)-1-([1,1"-biphenyl]-4-ylcarbonyl)-



15 agai n under vacuo to renpve renmaining potential HCL(2-3 tinmes). The
desired product,

(3EZ, 5S) -wWo(03AmIdhyl - 1, 2, 4- oxadi azol - 5-yl ) - 3- pyrr ol i di non@COEPBL/MERDXI e,
hydrochl oride salt, was isolated as a white solid and used w t hout further
purification and characterization c) Protocols for the N-capping step 20
Met hod A: To a solution of
(3EZ,5S)-5-(3-nethyl -1, 2, 4- oxadi azol -5-yl)-3. -pyrrolidinone 0- nethyl oxine,
hydrochl ori de salt (200ng, O0.86nmmol) i461BCM (5nl) was added [1,1'-

bi phenyl ] - 4-car bonyl chloride (205ng, 0.95mmmol) followed by

di i sopropyl ethylamne (314,d, 1.81lmmwol) and stirred overnight at room
tenperature. Am nomethyl polystyrene resin (250ng) was added to the

t l. t
The-sol ut | S s E G Eb LS LR-5 3D LRI ond BBty Wt bfnad By pitea, over
MgSO4, andge# vhparaaigeaphiynelwrtirgd /oith I(D% eﬂfywuﬂa’fe, in hexanes (60mg, 19% yield)
(3EZ,5S)-1- ([ 1, 1' - bi phenyl | - 4-yl carbonyl ) WD 02/ 102799 PCT/ EP02/ 06629 -61

our 111 o bycbeREA SR e sl aie CHATS) R IR ER o et PRLSOAE S 1 n

hexanes ( Gﬂﬁ‘ﬂ)hdﬂnﬂ% ﬂﬁbﬁ)lo%ﬁ&@?dﬁchl%&@éaw Z'Qﬁetﬁ'ﬁ{;l e‘ﬁ?l]MadaEBdighc
(3EZ, 58 | -1, 2, 4- oxad] azol - - rroI i nohe

O net h oxi‘%(o Waﬁb@‘hmqldé%eav gnd, QPHWEWPI[@ (1. %.%ﬁé@wyohz@mbmmu c 5
d (0. 85 , B =

gcb e((q) mﬁgM &ZWETeagugé%g%]gﬁg%éé%q?ﬁpm%h%ﬁsrre (,%1 g{’? cged & & nut es

bef ore bei &§- é@@?C‘ecEDIb\HClt(&IS B¢, 4. 2maQ)]) vEbEovwiChdded Portiny, wide Qfﬂmﬁb) was

sl ow y add o) qver. 30 m_n The re t|on m xt ure
was stirr e’%ﬂlgg FE?& 18 518??15 & vé'aesnstt'lnfg\/\g?ﬁg%r? goﬁf 38@5? gmedite t he
reaction WRE ovmﬂghet(}iﬂe thelreadtiog ank coppleted, ﬂhﬁ&rgéﬁﬁ:ﬁfhdset\miscﬁas‘ﬁbd HviceRitgi tri

acid (10% .and so rbonat e (109 The organi c phase was dried and
evapor &t edmmﬂ‘?éldﬂbfg’g] Iﬁf@ﬁlﬂ’é’? cafhenats {109 ethepraanicphasa as drie #dt he (E)- and
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Si 02, using_ cyclohAane/ ‘ethyl acetate (1/1) as eluent affo
(3E, 59) - 1-fobgrnm ehgemylopmephy (Bicjsse ystqm, 4:u;n|r)rcﬁ}l\wm $i02, using cyclok= me/
ethyl acetate (1/1) as eluent affording (3E,55)-1-[(2'-methyl[1,1"-biphenyl]-4-yl)carbonyi]-

5-(3-methyl-1,2,4-oxadiazol-5-yl)-3-pyrrolidinone O-methyloxime (770 mg, 34%)

15 colorless oil, 97.5% purity by HPLC) and (3Z,5S)-1-[(2"-methyl[1,1'-biphenyl]-4-
yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5-y1)-3-pyrrolidinone O-methyloxime (740 mg,
33%), colorless oil, 98.3 % purity by HPLC).

(3E,58)-1-[(2'-methyl[1,1"-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5-yl)-3-
pyrrolidinone O-methyloxime: oil; "H NMR (300 MHz, CDCls): 2.28 (s, 3H, ArCHj), 2.42

20 (s, 3H, CHs), 3.03-3.32 (m, 2H), 3.88 (s, 3H, NOCH3), 4.38-4.59 (m, 2H), 6.03 (m, 1H),
7.22-7.29 (m, 5H, H arom.), 7.40-7.44 (m, 2H, H arom.), 7.55 (m, 1H); MS(APCT"): 391.5;
MS(APCT): 389.2.

(32,58)-1-[(2"-methyl[1,1-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5-y1)-3-
pyrrolidinone O-methyloxime: white solid, m.p. 146.5°C; IR (neat) v 2936, 1645, 1583,

25 1408, 1323, 1047, 890 cm™; 'H NMR (300 MHz, CDCL): 2.28 (s, 3H, ArCHj3), 2.42 (s, 3H,
CHs), 3.03-3.32 (m, 2H), 3.88 (s, 3H, NOCHj3), 4.38-4.59 (m, 2H), 6.03 (m, 1H), 7.22-7.29



5- ( 3- et hyl

-1, 2, 4- oxadi azol -5-yl )-3-pyrrolidinone O nethyloxinme_ (770 ng,

34% 15 colorless oil, 97.5% purity by HPLC) and

(3Z, 5S) - wp(02/10212¢ hyl [ 1, 1' - bi phenyl ] - 4- PCT/EP02/06629
yl)carbonyl]-5-(3-nmethyl -1, 2, 4- oxadi azol -5-yl ) -3-pyrrolidinone

O nethyloxinme (740 mg, 33%, colorless oil, 98.3 %purity by HPLC).

(3
1,

Ar
4.

E, 55)- 1-

[(2' -methyl [

1' - bi phenyl ]-4-yl)carbonyl]-5-(3-nethyl-1, 2, 4-oxadi azol -5-yl) - 3-
pyrrolidinone O nethyloxinme: oil; 1H NVR{300 MHz, CDC13): 2.28 (s, 3H,
CH3), 2.42 20 (s, 3H CH3), 3.03-3.32 (m 2H), 3.88 (s, 3H NOCH3),

38-4.59 (m 2H), 6.03 (m 1H), 7.22-7.29 (m 5H, Harom), 7.40-7.44 (m

2H, Harom), 7.55 (m 1H): MS(APCI): 391.5; MS(APCI): 389. 2.

1,

1' - bi phen

1 bl pheri PR o1 Y S B4 B P R 0% LSBT 3.

pyrrolidindMBQKP@k%B@QbX|ne white SO|Id mp. 146.5C, IR (neat) v 2936,

(s

3H, Ar
4.3 8-4.59

1645, 1583, 25 1408, 1323, 1047, 890 cm1; 1H NMR (300 MHz, CDC13): 2.28
, .03- 2t s 3881 (S; , 3H,  NOCH3)

706629

.62 (m B5H, oxliazasB-)1)-3% viidlidindde Oﬁlletﬁﬂpxlkﬁear om), 7.55 (m 1H); MS(APCl):
391.5; MS(APCI-): 389.2 Exanple 2:
(3EZ,5S)-1-[ (2" -chloroll, 1' - bi phenyl]-4-y1 cqrbonyII-S (3-nethyl-1,2,4-

0X

adi azol -

5-yl)-3-pyrrolidinone OnethyloximecO N CI N 0-0-i, / O N ~N

5 Followi ng the general nethods as outlined |@ Exanple 1 (Method B),
starting from ci

10

15

a
NfN
Following the general methods as outlined in Example 1 (Method B), starting from
(2S,4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-2-pytrolidine-carboxylic acid
(Intermediate 2), N'-hydroxyethanimidamide (Intermediate 7) and 2'-chloro[1,1'-biphenyl]-
4-carboxylic acid (Intermediate 10), the title compound was isolated, after flash-

chromatography, as a mixture of £-/Z-isomers as an oil in 31% yield (98.5 % purity by
HPLC).

Oil; "H NMR (300 MHz, CDCls): 2.41 (s, 3H, CHz), 2.96-3.31 (m, 2H, CH,), 3.87 (s, 3H,
NOCH3), 4.31-4.59 (m, 2H, CH,), 6.03 (m, 1H), 7.30 (s, 3H, H arom.), 7.50-7.64 (m, 5H,
H arom.); MS(EST"): 411.2; MS(ESI): 408.9.

Example 3: (3EZ,55)-5-(3-methvyl-1,2.4-oxadiazol-5-y1)-1-{[2'-(trifluoromethyl)[1,1'-

biphenyl]-4-ylicarbonyl} -3-pyrrolidinone O-methyloxime




(2S, 4EZ) - 1- (tent - but oxycar bconyl ) -

4- (met hoxyi m no) - 2- pyrrolidine-carboxylic acid (Internediate 2),

N- hydr oxywohanoatpdam de (I nternmediate 7) and 2'-chl oro[ 1, PCTHPIpI@ay| |

4-carboxylic acid (Internmediate 10), the title conmpound was isol ated, after

flash 10 chromat ography, as a m xture of E-/Z-isomers as an oil in 31 %

yield (98.5 % purity by HPLC). GI; 1H NWR (300 MHz, CDC13): 2.41 (s, 3H,

CH3), 2.96-3.31 (m 2H, CH2), 3.87 (s, 3H  NOCH3), 4.31-4.59 (m 2H, CH2),

6.03 (m 1H), 7.30 (s, 3H, Harom), 7-89-7.64 (m 5H, Harom); MS(ESf ):

411.2; MS(ESI-): 408.9. 15 Exanple 3:

(3EZ,5S)-5-(3-nethyl -1, 2, 4- oxadi azol -5-yl )-1-{[2"-(trifluoromethyl)Il, |

bi phenyl | -4-yl | carbonyl} 3-pyrrolidi none O nethyl oxi me WO 02/ 102799

PCT/EP02/06629 -63 O 1 F FIN\ NN- O rN Follow ng the general

met hods as outlined in Exanple 1 (Method B), etarting from

(2S,4EZ) - 1-(tert-but oxycar bonyl ) - 4- (:rr&t hoxyi mlino) - 2- pyrrol i di ne- carboxylic

aC| d (Internediate 2), - hydr oxyet rar de (Intermediate 7) and
-(trifluoronmethyl) [1, 1' 5 bi phe 4 oxylic acid (Internmedi ate

10), the title conpound was i sol at\e S fI h- chromat ography, as a

m xture of E-/Z-isonmers as an oil |n 440 yi el @8 2 %purity by HPLO).

Gl; tH NWR (300 MHz, CDC13): 2.40 (s, 3H, CHS)/ 2.88-3.31 (m 2H, CH2),

3.87 (s, 3H, NOCH3), 4.27-4.53 (m 2H, CH2), 6.03 (m 1H), 7.27-7.70 (m

7H, Harom), 7.77 (m 1H, 10 Harom); MS(ESI ): 445.4; MS(ESI-): 443.1.

Following the general methods as outlined in Example 1 (Method B), starting from

o

(2S,4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid
(Intermediate 2), N'-hydroxyethanimidamide (Intermediate 7) and 2'-(trifluoromethyl) [1,1'-
5 biphenyl]-4-carboxylic acid (Intermediate 10), the title compound was isolated, after flash-
_chromatography, as a mixture of £-/Z-isomers as an oil in 44% yield (88.2 % purity by
HPLC).

0il; "H NMR (300 MHz, CDCls): 2.40 (s, 3H, CH;), 2.88-3.31 (m, 2H, CH,), 3.87 (s, 3H,
NOCH;3), 4.27-4.53 (m, 2H, CH,), 6.03 (m, 1H), 7.27-7.70 (m, 7H, H arom.), 7.77 (m, 1H,
10  H arom.); MS(EST"): 445.4; MS(ESI): 443.1.

Example 4: (3E.55)-1-{(2'-fluoro[1,1'-biphenvl]-4-y)carbonyl]-5-(3-methyl-1.2.4-
oxadjazol-5-y)-3-pyrrolidinone O-methyloxime and (32.55)-1-[(2'-fluorof1,1'-biphenyl]-4-

yl)carbonyl]-5-(3-methyl-1.2.4-oxadiazol-5-y])-3-pyrrolidinone O-methyloxime

N N

15  Following the general methods as outlined in Example 1 (Method B), starting from
(2S,4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid



Exampl e 4: (3E,5S)-1-1(2'-fluoroll, 1" -biphen
111-4-yl)carbonyl]-5-(3-nethyl -1, 2, 4- oxadi azol -5-yl)-3-pyrrolidinone

O et hyl owDree/16a1ed ( 3Z, 58) 1-[ (2" -fluororl,|"-biphenyl] - 4- PZII/EP02/06629
car bonyl | - 5- ( 3- net hyl - , 4- oxadi azol - 5-yl )-3-pyrrolidinone O nethyl oxine |
Il NOON 1| 1 FFNN O Ni~N O NTN 15 Fol |l owm ng the general nethods as

outlined in Exanple 1 (Method B), starting from

(2S,4EZ) - 1- (tert-butoxycarbonyl)-4-(nmet hoxyi m no)-2-pyrrolidine-carboxylic
acid WD 02/102799 PCT/ EP02/ 06629 -64 (¢4t ernediate 2),

N- hydr oxyet hani m dam de (Internediate 7) and 2'-fluoro[1, 1" -bi phenyl]-
4-carboxylic acid (Internediate 10), the title conpounds were obtained as a
m xture of E- /Z-isoners and subsequently separated by

flash-chro ' Ui

fluoro[ 1, lmbé}gh )’@%ﬂ%{%ﬁﬁﬁéﬁ %ﬁﬁ? émlégg%dl?te Z) ﬁnd 2 c%? a0 %61?1131%@9'}]5 -3-py
rrolidi nond- c&rb@yheadlgi (Imeimedlhua 10} Yoeytithel cnbn(p@ﬁnd);%q:m obtainel s Hilithreaofd-
(32,5S)-1- -fluor

bi phenyl ] - [A 5%3518%) ﬁeﬂgen@y SeRartied by flashyehpomatperaphy, do ghfgrd £3595)% bI@ai none

0 o En;t h]y: 0>ﬂu6ﬁ‘>[l n"-Bipferyl]ef-)daBsbng1] B @uhtthyl- DY, 4HRalikz0l(53) 3Pyrrolidinone O-
- uor o
1,1 -bi |§her§5}ﬂﬂ})d%1§nle)“é AFB gl (B2% Bu%thyﬁﬂlc)zand (3448 b2 @l-flgerg[ 1 L'3-

rrolidin th 2 3H,
Gy - 5 o7 NEGRITEIYBELIRS et N AN A S B hass 02, U "ok
CH2) , 6.04n(€mhqu7ﬂmelﬂlﬂ%ﬁelQ@g(WIﬁ‘HIyHHPb@) 7.30-7.44 (m 2H, Harom),
7.70 (m 4H); MS(ESI): 395.0; MS(ESI-): 393.0. (3Z5S)-1-[(2 -quoro[

1,1 - bi phe 4r Yy, | 2, I )
pyrrolidi ng#«;?]j@ %@hgﬁ%?ﬁnh%lb ]il}ﬁfq %E%wﬁ’y}%gééﬁl%g% gs(ad%z 43 Y) 3 3H,
CH3), 3. 02 pyrrolidinone O-methyloxime: oil ; 'H NMR (300 MHz, CDCl): 2.42 (s, 3H, CHay), 3 07-
10 3.25 (m, 2H, CHy), 3.87 (s, 3H, NOCH3), 4.42-4.52 (m, 2H, CH,), 6.04 (m, 1H), 7.15-7.29
(m, 2H, H arom.), 7.30-7.44 (m, 2H, H arom.), 7.70 (m, 4H); MS(ESI+): 395.0; MS(ESI):

353.0.

(32,55)-1-[(2"-fluoro[1,1'-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5-y1)-3-
pyrrolidinone O-methyloxime: oil ; "H NMR (300 MHz, CDCls): 2.42 (s, 3H, CH3), 3.02

15 (m, 1H, CH), 3.25 (m, 1H, CH), 3.87 (s, 3H, NOCH3), 4.34-4.58 (m, 2H, CH,), 6.04 (m,
1H), 7.15-7.29 (m, 2H, H arom.), 7.30-7.44 (m, 2H, H arom.), 7.70 (m, 4H); MS(EST":
395.0; MS(ESI): 393.0.

Example 5: (3EZ.55)-1-[(4'-fluoro[1,1'-biphenyl]-4-yl)carbonvl]-5-(3-methyl-1.2.4-

oxadiazol-5-y])-3-pyrrolidinone O-methyloxime

20



15 (m 1H CH), 3.25 (m 1H, CH), 3.87 (s, 3H, NOCH3), 4.34-4.58 (m 2H,
CH2), 6.04 (m 1H), 7.15-7.29 (m 2H, Harom), 7.30-7.44 (m 2H, H arom),
7.70 (m wWB)R1MBOESO. 395.0; MS(ESI-): 393.0. Exanpl e 5: PCT/EP02/06629

(3EZ, 5SLf (4" -fluoro[ 1,1 -bi phenyl]-4-ylcarbonyl]-5-(3-nmethyl-1, 2, 4-

oxadi azol -5-yl)-3:pyrrolidinone O-neth low o N-N 20 WO 02/102799

PCT/ EPO2/ 06629 -65 Foll owi ng the general nethods as outlined in Exanple 1
(Method B), starting from

(2S, 4EZ) - 1- (tert - but oxycar bonyl ) - 4- (mat??cxyl m no) - 2- pyrrol i di ne-carboxylic
acid (Internediate 2), N -hydroxyethani m dam de (Internediate 7) and

4' -fluoro[ 1, 1'-biphenyl]- 4-carboxylic acid (Internediate 10), the title
conmpound was isol ated, after flash 5 chromatography, as a m xture of

E- / Z- i somersii@singith d tnnéaq%ayasah@lx(eafint griivie 1H NWR
(300 MHz, CDC1 ne @gnea 1 95X3§l ( MB’&Z) g?f%{? (s, 3H,

NOCH3), 4. £ %51 (et bmqimnmnyl)e‘l @tzetbcmwrmmp) 2pmh(1m czuuoxﬂcacu#n)
5“7, Ss) OPepPSiuaep O Htoy bk Qe tinediy Pl 4-miBiiet 1 vlghe Eéﬁm n

L 2, 4- oxaditeadloxgliodcyd Gn‘pymcd;me dOhdm&xt@cmhyﬂcbwasneolated after ﬂash—

3Z,59) -1 -

E)l phenil gﬁrngoﬁa@&ﬁs 2 m]iX%J“(% ofE r%%ﬁofnerslasfni’ﬂ&éa (oA (84-§ DB PY di none
0- rrethyloxnme:) oo, NNON ONNON NN N

Oil; "H NMR (300 MHz, CDCls): 2.42 (s, 3H, CHz), 2.95-3.30 (m, 2H, CH,), 3.87 (s, 3H,
NOCH3), 4.27-4.55 (m, 2H, CH), 6.02 (m, 1H), 7.12 (m, 2H, H arom.), 7.27-7.61 (m, 6H,
H arom.); MS(ESI"): 395.5; MS(ESI): 393.4.

10 Example 6: (3EZ,55)-1-[(2'-chloro-4'-fluoro[1,1'-biphenyl]-4-yl)carbonyl]-5-(3-methyl-
1.2.4-oxadiazol-5-yl)-3-pyrrolidinone O-methyloxime; (3Z,55)-1-[(2'-chloro-4'-fluorof1,1'-
biphenyl]-4-yl)carbonyl{-5-(3-methyi-1,2,4-oxadiazol-5-y1)-3-pyrrolidinone O-

- methyloxime

—0,
N\ \O’N
(o) A\
E;H /N Z—B\(O N
\
N N N 1]

15 Following the general methods as outlined in Example 1 (Method B), starting from
(25,4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid
(Intermediate 2), N'-hydroxyethanimidamide (Intermediate 7) and 2'-chloro-4’-fluoro [1,1'-
biphenyl]-4-carboxylic acid (Intermediate 10), the title compound was isolated, after flash-
chromatography, as a mixture of £-/Z-isomers as an oil in 60% overall yield (95.20 %

20 purity by HPLC). Subsequent flash-chromatography afforded (3Z,55)-1-[(2'-chloro~4'-
fluoro[1,1'-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5-y1)-3-pyrrolidinone O-
methyloxime in 30% yield (97.5% purity by HPLC).



1 Ood Ok i1, FF 15 Follow ng the general nethods as outlined in
Exanple 1 (Method B), starting from

(2S, 4EZ) -wo(oemoz79but oxycar bonyl ) - 4- (met hoxyi m no) - 2- pyr r olPCaiEPe2/e@eboxyl i C
acid (Internediate 2), N hydroxyethanimdam de (Internediate 7) and
2'-chloro-4'-fluoro [1,1" - biphenyl]-4-carboxylic acid (Internediate 10),
the title conpound was isolated, after flash- chronatography, as a m xture
of E-/Z-isomers as an oil in 60%overall yield (95.20 % 20 purity by HPLC).
Subsequent fl ash-chromat ography affordeeb{32,55)-1-[(2' -chloro-4"'- fluoro[
1, 1' - bi phenyl ]-4-yl)carbonyl]-5-(3-nethyl-1, 2, 4-oxadi azol -5-yl)-3-pyrrolidi
none O0- nmethyloxinme in 30%vyield (97.5% purity by HPLC). WD 02/ 102799

PCT/ EPO2/ 06629 - 66 (3EZ,58) 1-[(2'-chloro-4'-fluorof

,1' - bi ph - |
51 y1) - 3 byl H B R R Y B iR R ppeadiseoly (s,
3H, CH3), 52y1y3-p3n214d1(me ahhet@ﬂa;)lmesoﬂ FHSMR3E00 Nmmchg) 30414s,38, OH,),2H,

(D) Loy 2o b s o1 ol PO IO A R e S Tt -1

, 2, 4- Oxadla%mkn15ﬂﬁﬁxﬂ§mgymﬁ%?$ - aomep O met hyl oxi me: oil; '"H NVR (300 MHz,
CDCI3) 2.31 (s 3 24 (n1 2H CH2), 3.77 (s, 3H NOCH3),

4.30-4.52 2H, CH2 5 r’q 88- 608 7H, Harom); MS(ESI):
429 20. SEx - 17[(2’-ch oro-4' ﬂuoro 1-b1pheny1] -4- yl)carbonyl 5-(3-methyl-1,2,4-oxadiazol-

(3EZ5S) - 1- (3. 3%Fmghélhw@Irﬂetﬂylmah)@h&ggi{ﬂmwswgn?@ﬁda P8P EBH L) 2 4

10 oxadlazol pyrrolidinone
(2', 4 -di f RPA8r624 (. 2HhiGHRR/TT (s, HANOEHLH83PH.55(m, 2H, CHy), 5.93 (m, 1H), 6.88-

3- et hyl - a |azol i di none O net hyl oxi nme; (3E, 5S) -
(1((2' A 176@(‘&‘0?%[ Aom N Wﬁ%ﬁ‘&l carbonyl | - 5- (3- et hyl - 1, 2

a- oxa_dlazol 5-y1) - 3- pyrrolldlnone O et hyl oxi ne.
Example 7: (3£2,55)-1-[(2'4'-difluoro{1,1'-biphenyvl 1)carbonyl]-5-(3-methyl-1.2.4-

10  oxadiazol-5-y1)-3-pyrrolidinone O-methyloxime; (3Z.55)-1-[(2' 4'-difluoro[1.1"-biphenvl]-
4-yDcarbonyl]-5-(3-methyl-1,2.4-oxadiazol-5-v)-3-pvrrolidinone O-methyloxime: (3£.5S5)-
1-{(2'4'-difluoro[1,1'-biphenyl]-4-vl)carbonyl]-5-(3-methyi-1,2.4-0xadiazol-5-v1)-3-

pyrrolidinone O-methyloxime.

-0 N
N o-N 9
N N No
D\/QN ON F&O
\ N \
N N,/« N N }\JIN

15  Following the general methods as outlined in Example 1 (Method B), starting from
(28,4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid
(Intermediate 2), N'-hydroxyethanimidamide (Intermediate 7) and 2',4’-difluoro [1,1'-
biphenyl]-4-carboxylic acid (Intermediate 10), the title compound was isolated, after flash-
chromatography, as a mixture of £-/Z-isomers as an oil in a 37% overall yield (98.6 %

20  purity by HPLC).. Subsequent flash-chromatographic separation of E- and Z-isomers
afforded (3Z,55)-1-[(2',4'-difluoro[ 1,1'-biphenyl}-4-yl)carbonyl}-5-(3-methyl-1,2,4-



-01 0 NONN NIN<ONZ" INNN--~N-<N FOFOO F/ FFI1 | F
15 Foll ow ng the general nethods as outlined in Exanple 1 (Method B),

st arti ng WOR1102799 PCT/EP02/06629
(2S,4EZ) - 1- (tert-butoxycarbonyl)-4-(nmet hoxyi m no)-2-pyrrolidine-carboxylic
acid (Internediate 2), N-hydroxyethani mdam de (Internediate 7) and
2',4"-difluoro [1,1' - biphenyl]-4-carboxylic acid (Internmediate 10), the
title conpound was isolated, after flash- chromatography, as a m xture

of E-/ Z-isoners as an oil in a 37% overabT-yield (98.6 % 20 purity by
HPLC).. Subsequent fl ash-chromatographic separation of E- and Z-isoners

af f orded

(32,55)-1-[(2",4" -difluoro[1, 1 -biphenyl]-4-yl)carbonyl]-5-(3-nethyl-1,2,4

VO 02/ 10279&aﬁ’9%1§'°§}5}/3%g%%?51§§% oaalBEte éiW)dléldRyé 5Ol g OPAPLC),

O methyloxine 1n Yopurity
(3E, 5S) - 1- [4n2' (3B,58)E1 f(2\¢rdifldqra[ 1; Bibphemyl]- ]1~y11)cgrb9>nsd} BrdBrpheth 8-1¢234-npadigrol-3; 2, 4-

oxad azol -5 Y1) S L Ob S RG0S O LN (s By Bl . (97 5% pur by

1,1 - bi phenyl ] -4- yI)carbonyI] 5-(3-nethyl -1, 2, 4- oxadi azol -5- 5
yI ) - 3- pyr r a3 )5 024 el tyro P 1 mqjheﬁylﬂ 4- yl)chﬁklMﬁrlﬂ-SQB—zMﬂ:yl ICDED33dia7d]-34 (s

3H, CH3 2. 86- 3. 7

CH2) , 5)596 Y- wﬁieé@o n?et’e@%me ) 1?1@(‘%%@55 W%ﬁ%(s %ﬁz r on)

MS(ESI +) © 4136405 mMVBaESHs)) 3794l 3H2R0OCH;), 4.30-4.52 (m, 2H, CHy), 5.96 (m, 1H), 6.82-
7.01 (m, 2H, H arom), 7.32-7.66 (m, SH, H arom); MS(ESI'): 413.40 ; MS(EST) : 411.20.

(3Z,55)-1-[(2",4'-difluoro[1,1'-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5-yl)-
3-pyrrolidinone O-methyloxime: oil; 'H NMR (300 MHz, CDCl3): 2.31 (s, 3H, CHs), 2.78-

10 3.24 (m, 2H, CHy), 3.77 (s, 3H, NOCH3), 4.30-4.52 (m, 2H, CH>), 5.93 (m, 1H), 6.88-7.60
(rz, 7H, H arom.); MS(EST"): 413.40 ; MS(EST) : 411.20.

(3E,58)-1-[(2',4'-difluoro[ 1,1'-biphenyl]-4-yl)carbonyl}-5-(3-methyl-1,2,4-oxadiazol-5-y1)-

3-pyrrolidinone O-methyloxime: oil; 'H NMR (300 MHz, CDCl;): 2.31 (s, 3H, CHj), 2.78-

3.24 (m, 2H, CHy), 3.77 (s, 3H, NOCH3), 4.30-4.52 (m, 2H, CHy), 5.93 (m, 1H), 6.88-7.60
15  (m, 7H, H arom.); MS(EST"): 413.40 ; MS(EST) : 411.20.

Example 8: (3EZ.5S5)-1-[(4'-fluoro-2'-methyl[ 1.1'-biphenyl]-4-ylcarbonyl]-5-(3-methyl-

1.2.4-oxadiazol-5-y1)-3-pyrrolidinone O-methyloxime.

Following the general methods as outlined in Example 1 (Method B), starting from
20  (2S,4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid
(Intermediate 2), N'-hydroxyethanimidamide (Intermediate 7) and 4'-fluoro-2'-methyl[1,1'-



(32,595)-1-[(2',4"-difluoro |
1,1 - bi phenyl]-4-yl)carbonyl]-5-(3-nethyl-1, 2, 4- oxadi azol -5-yl) -
3- pyrrol inaprene27® net hyl oxi ne: oil; 1H NVR (300 MHz, CDClBLI/EP0BUs60S, 3H,
CH3), 2.78 10 3.24 (m 2H, CH2), 3.77 (s, 3H, NOCH3), 4.30-4.52 (m 2H,
CH2), 5.93 (m 1H), 6.88-7.60 (m 7H, Harom); MS(ESI): 413.40 ; MS(ESI-)
: 411.20. (3E59)-1-[(2',4' -difluoro [
1, 1' - bi phenyl ]-4-yl)carbonyi]-5-(3-nethyl-1, 2, 4-oxadi azol -5-yl) -
3-pyrrolidinone Onethyloxime: oil; 1H-f8R (300 MHz, CDC13): 2.31 (s, 3H
CH3), 2.78- 3.24 (m 2H, CH2), 3.77 (s, 3H, NOCH3), 4.30-4.52 (m 2H, CH2),
5,93 (m 1H), 6.88-7.60 15 (m 7H, H arom); MS(ESI+): 413.40; MS(ESI-) :
411 20. Exanple 8: (3EZ 58—[(4' -fluoro-2'-methyl[1

- bi phenyl I
4 oxadi azol b'lplf& X?l -)4%5}%6?4 ‘Hﬁl(ﬁ n%_ﬁﬁmfl éi;(elzc}%e compoKPd s 1s€1at/ed aftNr flas&
NN Fol | owi mrmgm a amettmwﬁEa'Z-lsnmdrs aeah oihinExEYp beerdll fivkt (964 9B) ,
starting fro OI-bI
(2S, 4EZ) - 17 frﬁb’r?y u{“@(ycar bonyl ) - 4- (met hoxyi nm no) - 2- pyrrol i di ne- carboxylic
acid (Inter rredl ate 2), N -hydroxyethani m dam de (Internediate 7) and
4" - f1 uor o- Dik;TEOMVIR] (B0Q MEADCTRIHA 279, Fmr/@[-ngzmcazm c16§ 2.86-3.26 (m, 2H,

Lo e B PR SEE LSS LI 6 Phis R TSRS,

| 1 1 it H NVR (300 Mz,
CC):DC 1.3 )n a 2%11/@719)\(/%@7'66/(0%5@1 (H%m%) %13@581) zyod?as ,WB@SI%%%?(I%] o (5 o)

3.80 (s, 3H, NOCH3) 433445m2-| CHZ) 597m1H) 682695(m
2H, H ar ofgampley (3.A%)- -l 1shiphenvil4pyjoar hyD-l8es| F) -
407. 11. oxadiazol-5-y1]-3-pyrrolidinone O-methyloxime: ( 3Z,5S)-1-( [1.1 -bmhenvl]-4—Vlcarbonvl)~
5-[3-(2-hvydroxvethy])-1.2.4-oxadiazol-5-y1]-3-

0

olidinone O-methyloxime.

A

Following the general methods as outlined in Example 1 (Method B), starting from

10

(25,4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid
(Intermediate 2), N',3-dihydroxypropanimidamide (Intermediate 7) and [1,1'-biphenyl]-4-
carboxylic acid (Intermediate 10), the title compound was isolated, after flash-

15 chromatography, as a mixture of E~/Z-isomers as an oil in 64% overall yield (90 % purity
by HPLC). At this stage, a scavenging purification using pol-trisamine in DCM
(Novabiochem) was carried out to remove excess acid by-products which turned out to be
difficult to remove by flash chromatography column. The E- and Z-isomers were finally
deparated by flash column chromatography (Biotage system, column 40M, 90 g SiO», using

20  cyclohexane / ethyl acetate (2/8) as eluent, affording (3E,55)-1-([1,1"-biphenyl]-4-
ylcarbonyl)-5-[3-(2-hydroxyethyl)-1,2,4-oxadiazol-5-yl]-3-pyrrolidinone O-methyloxime
in 25% yield (98.0% purity by HPLC), and (3Z,55)-1-({1,1"-biphenyl]-4-ylcarbonyl)-5-[3-



Exampl e 9: (3E, 5S)-1-(11,1' - bi phenyl ] -4-yl carbonyl)-5-j 3-(2-hydroxyethyl)-1
2 4- oxadi azol -5-yll-3-pyrrolidi none O nethyl oxi ne;

(3Z, 5S) - wQ[02/1¢2790i phenyl | - 4-yl car bonyl ) - PCT/EP02/06629
5-[3-(2- hydroxyet hyl)-1, 2, 4- oxadi azol -5-yl | - 3-pyrrolidi none O nethyl oxi ne.
110 NO tNON\V-ONNI1INNOOH---~ OO 10 Follow ng the general

nmet hods as outlined in Exanple 1 (Method B), starting from

(2S,4EZ) - 1- (tert-butoxycarbonyl)-4-(nmet hoxyi m no)-2-pyrrolidine-carboxylic
acid (Internediate 2), 1V, 3-di hydroxypéopani m dam de (I nternmedi ate 7) and
[1, 1" - bi phenyl ]-4 carboxylic acid (Internediate 10), the title conpound was
i solated, after flash 15 chromatography, as a m xture of E-/Z-isoners as an
oil in 64%overall yield (90 %purity by HPLC). At this stage, a

scavengi ng HuLkf | 170 SL.0G: POl 2t Risam. e 1 N DO vabi ochenm . was
carried out(E;ﬂ ghl{o%iregﬁv)g? 2’)% (ﬁé@ggglds %9-3;%38’ E@fnso i Iélﬁth iug;)){lr{réedmout/"e ?‘)oeldbe
difficult (20.5%maviey byHPLERh chr omat ogr aphy colum. The E- and Z-isoners
were finally deparated by flash col unm chromatography (Biotage system

e O T B S U e B 11 8L B2

1 5o i iyt ok i e
(3758 51 R0 b D343 b b i 2135 G165 4 T PEPOBE 6629
R I S
| ' - bi pheny MESIyl40arlBonyl ) - 5-[ 3- ( 2- hydr oxyet hyl ) -1, 2, 4- oxadi azol - 5-yl ] - 3-

(3Z,55)-1-([1,1'"-biphenyl]-4-ylcarbonyl)-5-[3-(2-hydroxyethyl)-1,2,4-oxadiazol-5-y1]-3-
pyrrolidinone O-methyloxime: white solid, m.p. 141°C; '"H NMR (300 MHz, CDCly): 2.98-

10 3.05 (m, 3H, CH), 3.33 (m, 1H, CHy), 3.86 (s, 3H, OCH3), 4.35-4.57 (m, 2H, CH>), 6.04
(m, 1H, CH), 7.38-7.51 {m, 3H, H.4,.), 7.51-7.61 (m, 6H, H_ar.); M*(EST"): 407.31; M(EST .
): 405.13. ' :

15

mo \F>\<O
N .
8 ai e
N 0O
(@]
OJQ,NH

2

EDC (290mg, 1.51mmol) was added portion-wise (over 15minutes) to a stirred solution of
(32,595)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-[3-(2-hydroxyethyl)-1,2,4-o0xadiazol-5-y1]-3-

20  pyrrolidinone O-methyloxime (1.59mmol, Example 9), dimethylamino pyridine (185mg,
1.51 mmol), and [(tert-butoxycarbonyl)amino]acetic acid (264mg, 1.51 mmol) in DCM



pyrrolidinone O nethyloxine: white solid, np. 140.5C, 'H NWVR (300

MHz, - CDC13): 5 2.98-3.05 (m 3H, CH2), 3.33 (m 1H, CH2), 3.86 (s, 3H,

OCH3), 4.8b6-04a&79¢{m 2H, CH2), 6.04 (m 1H, CH), 7.38-7.PCT(APP2/@d29

HA..), 7.51-7.61 (m 6H HA .); M(ESI): 407.31; MESI-): 405.13.

(32,59)-1- (]

1, 1' - bi phenyl ]-4-yl carbonyl)-5-[3-(2-hydroxyet hyl)-1, 2, 4- oxadi azol -5-yl ] - 3-

pyrrolidinone O nethyloxine: white solid, mp. 141C, 'H NWR (300 MHz,

CDC13): 2.98- 10 3.05 (m 3H, CH2), 3.3%{m 1H, CH2), 3.86 (s, 3H, OCH3),

4.35-4.57 (m 2H, CH2), 6.04 (m 1H, CH), 7.38-7.51 (m 3H HAr.),

7.51-7.61 (m 6H, HAr.);M-(ESI+): 407.31; MESI- ): 405.13. Exanple 10:

2-{5-f(2S,4EZ - 1= ([1 1' - bi phenyl] 4-yl carbonyl)-4-(nmethox rinS |ino)

jp)(/{ :a?lt : glutn xycli ﬁ %f’%mlstg%lﬁg(f:ogtlé?ura ng{ ghe_lgactlon mixture was allowed to warm to

[ (2S, 4EZ) - Todth mxﬂpammh@mﬂehetﬂyny»asamdr@med)b»ym(@reﬁmp@yIMH; NOGR Y li@hdr dbity | | - 1
2 4-oxadi azqgl - 3- |TI et hyl, am_ noacet at e. NN \ONONNKk ONNO O
N OO Nt m”@gébé ¢ PGORAgon MEXtHERIYSS h}@@lmé@athﬁwﬁrp Biashgd sath G acid

15ni nut es) 1o®, @ Stdnilh &RnIeLY n 0

1,1 -bi phenylo]@ -yl C?il’ bony % ()%P g?il I&%ﬁ%@fgﬁy g)sofandevagoradedéggfcugtol] 3-
20 pyrréli (&il‘f?dh%m@i%@toﬁwto&ﬂln%gﬁ{l rh@gmmraphfzxdmgawgy 40%i Et@rAtwh aydlotexane

(oamy, 1. 31 e dgiced oy, G315 35 3620t EEUSGRRBY"ERO08efe) o oG
After st | r (inathofypmind)pyrrolatinyDc] ,2,t4hezadlaaﬂG—ﬁﬁletﬂﬂ&t&ﬁ-ﬁutﬁﬂﬁcaﬁio&x?ﬂ}‘ﬁﬁhnbp warm t o
acetate) as a mixture of E- and Z-isomers in 90% yield (purity by HPLC: 93.6%).

M"(ESTY): 564.61; M(EST): 562.60

10 (2-{5-[(25,4EZ)-1-([1,1'-biphenyl}-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-1,2,4-
oxadiazol-3-yl} ethyl[(tert-butoxycarbonyl)amino]acetate) (100mg, 0.178mmol) was treated
with a 25% TFA/DCM solution at 0°C for 1 hour. The reaction was then slowly made basic -
at 0°C with sodium carbonate solution (10%) and extracted with DCM. The organic phases
were combined and dried over magnesium sulfate and solvent removal afforded the desired

15 = compound, 2-{5-{(2S5,4EZ)-1-([1,1-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-
pyrrolidinyl]-1,2,4-oxadiazol-3-yl} ethyl aminoacetate, as an oil in a 70% yield (94.6%
purity by HPLC).

M'(EST"): 464.17; M(EST): 462.86

Example 11: (3EZ.55)-1-[(2'-chloro-4'-fluoro[1,1'-biphenyl]-4-yl)carbonyl]-5-[3-(2-
20  hydroxyethyl)-1.2.4-oxadiazol-5-y1]-3-pyrrolidinone O-methvloxime.




roomtenperature. The reaction was nonitored by TLC and LC / MsS. After a
further hour stirring at RT, the reaction m xture was hydrolyzed with

wat er, wawbed/10d7ph citric acid 10% (2 x 10m) then Na2CORCTamp2/(ed2% |
On), dried over MJSO4 and evaporated in vacuo to 5 give the crude product.
Silica gel chromatography, eluting with 40% Et OAc i n cycl ohexane gave the
desired conpound, (2-{5-[(2S,4EZ)-1-([1, 1" -biphenyl]-4-ylcarbonyl)-4-

(et hoxyi m no) pyrrolidinyl]-1, 2, 4-oxadi azol -3-yl }

et hyl [ (tent - but oxycar bonyl ) am no] acetate) as a m xture of E- and
Z-isoners in 90%yield (purity by HPLC. 93.6%. Mt(E S 1): 564.61; ME S
l-) : 562.60 10

(2-{5-[(2S, 4EZ) - 1- ([1 1 - bi phenyl ] - 4-yl car bonyl )-4-(rret hoxyi m no) pyrrolidin

11-1 4- di I ' t
M hone? & SR Skt At s B S (Rl pTIBaES L)
hour. The r(ggqy;zpm-(z@aﬁbdt&@aa@b@m—y (ﬁﬁtl;exja&ﬁmcg -2- ﬁjtrrd]ﬁmﬂ-(talrbcscgﬂct aond car bonat e
sol ution (100/3 and extracted with The . or.gani c se Iﬁ})l ned
and dried dywiermediedh dnd émyﬂ%éprgﬁ%fn@eﬂ%@ﬁ ﬂ% ‘i%ﬁ%z} V\E‘lofon 2P r ed
- Corrpo'ggq]-bﬁ)herfylﬁﬂcﬁx% g\ﬁ%)md]('h(tgrmedlate 10), the title compound was isolated, after

1 1' bi phe car bonyl’) - 4- (net.hoxyi m no .

pyrrol i di nyfidshh@ymptegtaetivazv) mscrw}oéEH tisoapArhererreaibing % geerahyisld (784 %2 70%
yield (94. 6% Jgrﬁlt% y HPLC). MH(ESO 464.17; MESI-): 462.86 Exanple 11:
(3EZ,5S)-1-§ “(“ﬁP -4' -fluoro{l1l 1'-bi phenyl] 4-yl)carbonyl I -5-[3-(2- 20
hydr oxyet hyl ) - 1 2, 4- oxadi azol -5-yl1-3 -pyrrolidinone Onethyloxinmne -o N O N
N N O OH 0ilf HINMR {30002H4,02708) F93 @RFPH 068293.10-3.25 (m, 2H, CHy), 3.80 (s,

3H, NOCH3), 4.34-4.45 (m, 2H, CHy), 5.98 (m, 1H), 6.90-7.05 (m, 2H, H arom), 7.20-7.66
(m, 5H, H arom); MS(EST"): 459.12 ; MS(EST): 457.07.

10  Example 12: tert-butyl 4-
pvrrolidinyll-1,2.4-oxadiazol-3-y1} - 1 -piperidinecarboxylate; (3EZ.58)-1-([1.1"-biphenyl]-4-

vicarbonvyl)-5-[3-{4-piperidinyl)-1,2,4-oxadiazol-5-yl]-3-pyrrolidinone O-methyloxime.

Following the general methods as outlined in Example 1 (Method A), starting from

15 (25,4EZ)-1-(tert-butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid
(Intermediate 2), tert-butyl 4-[amino(hydroxyimino)methyl]-1-piperidinecarboxylate
(Intermediate 7) and [1,1'-biphenyl]-4-carbonyl chloride, the desired compound, tert-butyl
4-{5-[(28,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino) pyrrolidinyl]-1,2,4-
oxadiazol-3-yl}-1-piperidinecarboxylate, was isolated, after flash-chromatography



-71 Follow ng the general nethods as outlined in Exanple 1 (Method B),
starting from

(2S, 4EZ) -Wo(oemot79but oxycar bonyl ) - 4- (met hoxyi m no) - 2- pyr r olPCaiEPe2/e@eboxyl i ¢
acid (Internediate 2), N, 3-di hydroxypropani mi dam de (I nternmediate 7) and
2'-chloro-4'-fluoro [1,1'-biphenyl]-4-carboxylic acid (Internediate 10),
the title conmpound was isolated, after 5 flash-chromatography, as a m xture
of E-/Z-isomers as an oil in 8%overall yield (78.7 % purity by HPLC).
Gl; 1H NWR (300 MHz, CDC13) : 2.93 (m72H, CH2), 3.10-3.25 (m 2H, CH2),
3.80 (s, 3H, NOCH3), 4.34-4.45 (m 2H, CH2), 5.98 (m 1H), 6.90-7.05 (m
2H, Harom, 7.20-7.66 (m 5H, Haron); MS(ESI): 459.12 ; MS(ESI-):
457.07. 10 Exanple 12: tert-butyl 4-{5-[(2S 4EZ2)-1-({1

1' - bi phenyl 1-4-vyl car honyl ) - 4- ( met hoxyi m py olidipn 1. -1 2 )

- oxad oz oIS SRR T Eeic AL ERs iAot o/ Sermets 6550 114 €7 Yoapiven
111-4- yl caybmnd)) - 5- F3=(4_pi peridinyl)-1 2

4- oxadi azol -5-yl I'-3-pyrrolidinone Onmethyloxine. 0 0 NN NON O/ ON

INOiIN NQO,~ HFollowng the general_ nethods as outlined in Exani)le 1
(Met hod A) ,Olgtl%,I\[IYIﬁde MHzZ €DCl3)"1.47 (s, 9H, CHs), 1.60-2.10 (m, 4H, CH,), 2.90-3.02 (m,
(2S,4EZ) - 1- Jo1a¥e, -4 N1 i G C ylic
(25,152 2tk ety SSbRGLIBTIA, fod RSHANOCT 0lor2 Y G oS0

4- [ ami n6( hyHD.0x48-7i6h GinnBLNKF [afont.); MBEST Qi Feehi NBBEBHI xt584.2( | nt er medi ate 7) and
[1,1' - bi phenyl ] -4-carbonyl chloride, the desired conpound, tent-butyl

o 15 1(25 debadr Al 3 ARaE ot A AeRbb 2 (B RR Ay Roticiny1-
1,2,4-oxadiazol-3-yl}-1-piperidinecarboxylate) (100 mg, 1.80mmol) was treated with a
25% TFA/DCM solution at 0°C for 1 hour. The reaction was then made basic with a
sodium carbonate solution (10%) and extracted with DCM. The organic phases were

10  combined and dried over magnesium sulfate and solvent removal afforded a residue which

was purified by flash-chromatography using cyclohexane/ethylacetate (2/8) as eluent to
give (3EZ,55)-1-({1,1'-biphenyl]-4-ylcarbonyl)-5-[3-{4-piperidinyl)-1,2,4-oxadiazol-5-yl}-
3-pyrrolidinone O-methyloxime as a mixture of E-/Z-isomers in 80% yield (96.1 % purity
by HPLC).

15 Oil; '"HNMR (300 MHz, CDCL): 1.80-2.20 (m, 4H, CH,), 2.90-3.50 (m, 8H, CHy), 3.87 (s,
3H, NOCH3), 4.30-4.60 (m, 2H, CHy), 6.04 (m, 1H, CH), 7.48-7.64 (m, 9H, H arom.);
MS(ESI): 446.4.

Example 13: (3EZ,55)-5-[3-(1-acetyl-4-piperidinyl)-1,2.4-oxadiazol-5-y11-1-(]1,1'-
biphenyl]-4-ylcarbonyl)-3-pyrrolidinone O-methyloxime.




oxadi azol - 3-yl }- 1- pi peri di necarboxyl ate, was isolated, after

fl ash-chromat ography WO 02/ 102799 PCT/ EP02/ 06629 - 72

(cycl ohexapae2a0d1yd acetate 6/4), as a m xture of E-/Z-isomPC3/EHPO2/68% yi el d
(97.9 % purity by HPLC). OI; 1H NWR (300 MHz, CDC13): 1.47 (s, 9H, CH3),
1.60-2.10 (m 4H, CH2), 2.90-3.02 (m "2H, CH2), 3.30-3.40 (m 1H CH),
3.86 (s, 3H, NOCH3), 4.01-4.55 (m 6H, CH2N), 6.03 (m 5 1H), 7.48-7.64
(m 9H, Harom); MS(ESI ): 546.4; MS(ESI-): 544.2. tent-butyl 4-
{5-1(2S,4EZ) - 1- ([ -73-

1,1' - bi phenyl ] -4-yl carbonyl ) - 4- (et hoxyi m no) pyrrolidinyl]-

1, 2, 4- oxadi azol - 3-yl } - 1- pi peri di necar boxyl ate) (100 ng, 1.80nmol) was
treated with a 25% TFA/DCM solution at OC for 1 hour. The reaction was
then made basic with a sodium carbonate sol Pti on (10% and extracted with
DCM The organi c phases were 10 conbi ned andydried over nagnesi umsul fate
and sol vent renoval afforded a residue which was purified by

fl ash- chr omat ogr aphy usi ng cycl ohexane/ et hyl

give (3EZ 5S)-1-([1, 1" -biphenyl]-A-yl carbo
[3-(4-piperidinyI)-1,2,4-oxadiaz @ “PXr L
a mxture of -E-/Z-isomers in 80% yTel d={9631 %

rrolidi none O nethyl oxi ne as
rity by HPLO). 15 GI; 1H

NVR (300 MHz, CDC13): 1.80-2.20 (m 4H, CH2), X 90-3.50 (m 8H, CH2), 3.87
(s, 3H, NOCH3), 4.30-4.60 (m 2H, CH2), 6.04 1H, CH), 7.48-7.64 (m
9H, H arom); MS(ESI): 446.4. Exanple 13:
3EZ, 5S)-5-13-(1-acetyl -4-piperidinyl)-1 2 4-oxddi azol -5-yl 1-1-([1 1'-
bi phenyl ] - 4-yl carbonyl 3: pMl i di none O net hylaxinre. WO 02/ 102799
PCT/ EP02/ 06629 -73 NO ONZ N

(3£Z,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-[3-(4-piperidinyl)-1,2,4-oxadiazol-5-y1]-3-
pyrrolidinone O-methyloxime (Example 12) was dissolved in dry DCM at 0°C in presence

of 1.5 equivalent of triethyl amine and treated with 1 equivalent of acetyl chloride. The
5  reaction mixture was stirred at this temperature for 30 minutes and then hydrolyzed with

ice. The reaction was then made basic with a sodium carbonate-solution (10%) and
extracted with DCM. It was then dried with magnesium sulfate and solvent removal
afforded a residue which was purified by flash-chromatography using cyclohexane/
ethylacetate (1/1) as eluent to give (3£Z,55)-5-[3-(1-acetyl-4-piperidinyl)-1,2,4-oxadiazol-

10 5-yl}-1-([1,1'-biphenyl]-4-ylcarbonyl)-3-pyrrolidinone O-methyloxime as a mixture of E-
/Z-isomers in 95% yield (100 % purity by HPLC).

Oil; "H NMR (300 MHz, CDCls): 1.70-2.20 (m, 8H, CH;CO, CHy), 2.89-3.40 (m, 6H,
CHy), 3.88 (s, 3H, NOCHj), 4.40-4.60 (m, 2H, CHy), 6.04 (m, 1H, CH), 7.48-7.64 (m, 9H,
H arom.); MS(EST"): 488.37 ; MS(ESI): 486.17.

15 Example 14; (3EZ.55)-1-([1.1"-biphenyl]-4-ylcarbonyl)-5-[3-(1-methyl-4-piperidinyl)-

1.2.4-oxadiazol-5-v1]-3-pyrrolidinone O-methyloxime.




N

(3EZ,55)-1-([1, 1' - bi phenyl ]-4-yl carbonyl )-5-[3-(4-piperidinyl)-1,2, 4-oxadi a
zol - 5-yl |wB-02p9279@l i di none O net hyl oxi me (Exanple 12) wasPdirgot/eeed i n dry
DCM at OC in presence of 1.5 equivalent of triethyl amne and treated with
1 equival ent of acetyl chloride. The 5 reaction mxture was stirred at this
tenperature for 30 mnutes and then hydrolyzed with ice. The reaction was
then made basic with a sodi um carbonate--3d ution (10% and extracted with
DCM It was then dried with magnesium s@®+ate and sol vent renoval afforded
a residue which was purified by flash-chromat ography using cycl ohexane/
ethylacetate (1/1) as eluent to give

(3EZ,5S)-5-[3-(1-acetyl -4-piperidinyl)-1,2, 4-oxadi azol 10

5-yl]-1-([1, 1 -bi phenyl ]-4-yl carbonyl)-3-pyrrolidinone O nethyloxinme as a
m xture of E- /Z-isonmers in 95%yield (100 %purity by HPLC). O 1; 1H NWR
(300 MHz, CDC13): 1.70-2.20 (m 8H, CH3CO GH2), 2.89-3.40 (m 6H, CH2),
3.88 (s, 311, NOCH3), 4.40-4.60 (m 2H, CH2)X 6.04 (m 1H, CH), 7.48-7.64

(m 9H, Harom); MS(ESI+): 488. St)-({ 486.17. 15 Exanpl e 14:
(3EZ59)-1-(11.1 '-bi phenyl]-4-ylc on [3¥6-meth | Y 4-piperidinyl)- 1
2, 4- oxadi azol -5-yl | -3-pyrrrolidi none O net | ¥ W 02/102799

PCT/ EP02/ 06629 -74 U N I NO O~N N | EZ,595)- 1

-([1, 1" - bi phenyl ] -4-yl carbonyl ) -5-[ 3-(4-pi perjdijnyl)-1, 2, 4- oxadi azol -5-yl ] -
3- N
|

(3EZ,55)-1-({1,1'-biphenyl]-4-ylcarbonyl)-5-[3-(4-piperidinyl)-1,2,4-oxadiazol-5-yl]-3-
pyrrolidinone O-methyloxime (Example 12) was dissolved in dry DCM at 0°C in presence
of 1.5 equivalent of triethyl amine and treated with 1 equivalent of methyl iodide. The

5  reaction mixture was stirred at room temperature for 12 hours. The reaction was hydrolysed
and then made basic with a sodium carbonate solution (10%) and extracied with DCM. It .
was then dried with magnesium sulfate and solvent removal afforded a residue, which was:
purified by flash-chromatography using dichloromethane/methanol (98/2) as eluent to give
(3EZ.58)-1-([1.1'-biphenyl]-4-ylcarbonyl)-5-[3-(1-methyl-4-piperidinyl)-1.2.4-oxadiazol-5-

10 yll-3-pyrrolidinone O-methyloxime as a mixture of £-/Z-isomers in 50% yield (96.8 %
purity by HPLC).

0il; "H NMR (300 MHz, CDCls): 1.19 (m, 2H, CHy), 2.14-2.70 (m, 8H, CHs, CH,), 2.89-
3.25 (m, 4H, CH,), 3.80 (s, 3H, NOCH3), 4.20-4.55 (m, 2H, CHy), 5.94 (m, 1H, CH), 7.33-
7.58 (m, 9H, H arom.); MS(EST"): 460.43 ; MS(ESI): 458.24.

15 Example 15: General procedure for the solution-phase synthesis of pyrrolidine oxadiazole
derivatives of general formula I, with B being a substituent of formula IIb (see Schemes

ethyl)-1.2.4-oxadiazol-3-

yi1-3-pyrrolidinone O-methyloxime




pyrrolidi none O nethyl oxi ne (Exanple 12) was dissolved in dry DCM at 0C in
presence of 1.5 equivalent of triethyl amne and treated wth 1 equival ent
of nmet hylwpediley9e The 5 reaction m xture was stirred at r @CWEPENE®EAL Ur €
for 12 hours. The .reaction was hydrolysed and then nmade basic with a

sodi um car bonate solution (10% and extracted with DCM It was then dried
w th magnesi um sul fate and sol vent renoval afforded a residue, which was
purified by flash-chronmat ography using di chl oronet hane/ net hanol (98/2) as
eluent to give (3EZ 5S)- | -75-

-(11,1' - bi phenyl ] - 4-yl carbonyl ) -5-[3-(1-net hyl - 4-pi peridinyl)-1, 2, 4- oxadi az
ol -5 10 ylI-3-pyrrolidinone Onethvloxinme as a m xture of E-/Z-isonmers in
50% vyield (96.8 % purity by HPLC). G I; "H NWR (300 MHz, CDC13): 1.19 (m
2H, CH2), 2.14-2.70 (m 8H CH3, CH2), 2.897 3.25 (m 4H CH2), 3.80 (s,

3H, NOCH3), 4.20-4.55 (m 2H, CH2), 5.94 (m©9o1H, CH), 7.33- 7.58 (m 9H H
arom); MS(ESI): 460.43 ; MS(ESF): 458. 24. 16 Exanpl e 15: General procedure

for the solution-phase synthesis of pyrrolidhne oxadi azol e derivatives of
general formula I, with B being a b%istj of formula Ilb (see Schenes
7,11): (3EZ,5S -1-([1,1"-biphenyl

=N

4-yl carbonyl ) - 5-f 5- (phenoxynet hyl ) - 1, 2, 4- oRadlidzol - 3- yl|-3-pyrrolidinone

O net hvl oxi ne WO 02/ 102799 PCT/ EP02/06629 -76 0 1 N NN , O ONy CO6
0

Q

To a suspension of (25,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-
(methoxyimino)-2-pyrrolidinecarboximidamide (Intermediate 8, 100mg, 0.28mmol),
DMAP (41mg, 0.34mmol), and phenoxyacetic acid (48mg, 0.31mmol) in DCM & DMF
5 (1:1, 10ml) was added EDC (59mg, 0.31mmol). After stirring overnight at ambient

temperature, the solvent was evaporated in vacuo. The residue was dissolved in DCM:
(10ml) and washed with citric acid(aqj (2 x 10ml) followed by sodium bicarborate(aq) (2 x
10ml). After evaporating in vacuo, pyridine was added (15ml) and the solution was
refluxed overnight. The pyridine was removed in vacuo, and the residue was dissolved in

10  DCM (10ml), washed with citric acid(aq) (2 x 10ml), dried over magnesium sulphate and
evaporatedm, to afford the title compound in 80% purity by HPLC. MS(ESI): m/z = 469.2.




To a suspension of (2S,4EZ)-1-([ 1,1 -bi phenyl]-4-ylcarbonyl)-N hydroxy-4-
(met hoxyi m no) - 2- pyrrol i di necar boxi m dam de (I nternediate 8, 100ny,

0. 28mmol )wo iveg?9¢ 41ng, 0. 34mol ), and phenoxyaceti c aci d PCA8Pg2/06281 nmol )
in DCM & DWW 5 (1:1, 10M) was added EDC (59ng, 0.31mmol). After stirring
overni ght at anbient tenperature, the solvent was evaporated in vacuo. The
resi due was dissolved in DCM (1 Or) and washed with citric acid(aq) (2 x
IOM) followed by sodium bicarbonate(aq) (2 x 10Qm). After evaporating in
vacuo, pyridine was added (15ml) and theésol ution. was refluxed overnight.
The pyridine was renoved in vacuo, and the residue was dissolved in 10 DCM
(10OM), washed with citric acid(aq) (2 x 10M), dried over magnesi um

sul phate and evaporatedm to afford the title compound in 80% purity by

HPLC. M5 E 6: 13 EZ []-4-
| car bonyl() Zf}‘ lfﬂ%thegerﬁﬁr%lcﬁ eth% S%Ifl}?gjﬁ%ﬁa lé%i 6%{5%@ éﬁé‘ (—zg’%@a 1 Qﬂeny -
met hyl f or rrabrpl@ﬁyq 4-flicarbonyl)-0- H#drMyX@-(mth)@ylmlﬂf))Jj MQo@ia(n%@%B&gmldamlde

PCT/ EPO2/ 06 76 Fol |l owi ng_the general nethod as outlined Exanpl e 15,
starting fr r(rféla ))anj} (%c\%nilylfmmo)acetm acid, the title compound was obtamed n 72%

bi phenyl | - 450¢t¢ By oDy ) - N- hydr oxy- 4- (et hoxyi m no) - 2- pyrrol i di necar boxi m da
mde (Internmediate 8) and (fornyl am no)acetic acid, the title corrpound was
obt ai ned |nl 72% urity by HPLC. 5 'H NMR (400MHz, CDC13): 2.9-3.2 (m 2H),
3.8 (m 53H) O,Ql\/{}}% C%)L@?) 2.963.7 fp. 24D) 3.8 (m, 3H),4244(m 2HO0, 4.6 (m, 2H),

5.9 (m, 1H), 7.0 (m, 1H), 7.3-7.7 (m, 9H), 8.2 (s, 1H). MS(EST"): m/z = 420.1.

Example 17: (3EZ.58)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-[5-(methoxymethy])-1.2.4~

oxadiazol-3-yl]-3-pyrrolidinone O-methvloxime

~
(o]
I
N

o0 f,
-

O
/

10 Following the general method as outlined in Example 15, starting from (25,4EZ)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and methoxyacetic acid, the title compound was obtained in 91% purity by
HPLC.

"H-NMR (400MHz, CDCl;): 2.9-3.2 (m, 2H), 3.4 (s, 3H), 3.75 (m, 3H), 4.2-4.5 (m, 2H),
15 4.6 (s, 2H), 6.0 (m, 1HO, 7.4-7.6 (m, 9H). MS(ESI"): m/z = 407.2.

Example 18: (3EZ.55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-(5-phenyl-1,2.4-oxadiazol-3 -yD)-
3-pyrrolidinone O-methyloxime




5.9 (m 1H, 7.0 (m 1H), 7.3-7.7 (m 9H), 8.2 (s, 1H. MS(ESI): nmz =
420. 1. Exanple 17: (3EZ 5S5)-1-(f 1

1' - bi pherwyD]Jo240ybar bonyl ) - 5-f 5- (net hoxyn ethyl)-1 2 4-  PCT/EP02/06629

oxadi azol - 3-yl | -3-pyrrolidinone O-nethyloxine O r N NN OV 10 Fol | ow ng
the general nmethod as outlined in Exanple 15, starting from (2S,4EZ)-1-([
1, 1'-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m da
m de (Internediate 8) and nethoxyacet+@-acid, the title conpound was
obtained in 91 % purity by HPLC. 1H NWR (400MHz, CDC13): 2.9-3.2 (m 2H),
3.4 (s, 3H, 3.75 (m 3H), 4.2-4.5 (m 2H), 15 4.6 (s, 2H), 6.0 (m 1HQ
7.4-7.6 (m 9H). MS(EST'): mz = 407.2. Exanple 18: (3EZ5S)-1-([1

1' - bi phenyl ] - 4-yl car bonyl ) - 5- (5-phenyl -1 2 4-oxadi azol -3- 3-pyrrolidinone
O-nmeth | oxime WO 02/102799 PCT/EP02/06629 -® 0 1 N N-N 0 O Follow ng
the general nethod as outlined in Exanple 15) starting from (2S, 4EZ)-1-([

1, 1'-
bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy% no) - 2- pyrrol i di necar boxi m da
m de S =N

N o
Following the general method as outlined in Example 15, starting from (2S,4EZ)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide

(Intermediate 8) and benzoic acid, the title compound was obtained in 85% purity by
5 HPLC.MS(ESI): m/z= 439.2.

Example 19: N-({3-[(2S,4EZ)-1-([1.1'-biphenyll-4-vicarbonyl)-4-(methoxyiminc -

yyrrdlidinvl]—1,2,4-oxadiazol-5-v1“} methyl)acetamide

o

Following the general method as outlined in Example 15, starting from (2S5,4E2)-1-([1,1'"-

10 biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and (acetylamino)acetic acid, the title compound was obtained in 72%
purity by HPLC. MS(EST"): m/z = 434.2.

Example 20: (3EZ.55)-1-(]1 .1'-biphenyl]-4-ylcarbonyl)-5-{5-[4-(hydroxymethyl)phenyl]-

1.2.4-oxadiazol-3-y1}-3- olidinone O-methyloxime




(I'nternediate 8) and benzoic acid, the title conpound was obtained in 85%
purity by 5 HPLC. MS(ESI): mz = 439.2. Exanple 19: N ( {3-f

(2S, 4EZ) -woO(021027p9 - bi phenyl - 4- carbon yl)-4-(nmet hox- ' m n@CT/EP02/06629
p+tyrrolid.inyll-1,2,4-oxadi azol-5-yl} nethyl)acetamide O 1 N NN ON NH
ON Followi ng the general method as outlined in Exanple 15, starting from
(2S,4E2)-1-([1,P 10

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m da
mde (Internediate 8) and (acetyl am ndBacetic acid, the title conpound was
obtained in 72% purity by HPLC. MS(ESI): mz = 434.2. Exanple 20:
(3EZ,55)-1-(f 1,1 -bi phenyl]-4-ylcarbonyl)-5-{5-[4-(hydroxyn ethyl)phenyl| -
1, 2, 4- oxadi azol - 3-yl }-3-pyrrolidi none O nethyl oxi me WO 02/102799

PCT/ EP02/ 06629 -78 O N ON O HO Followng the general nethod as outlined
in Exanple 15, starting from (2S,4EZ2)-1-([ 1, 1'-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hox¥i m no) - 2- pyrrol i di necar boxi m da
m de (Internediate 8) and 4-(hydroxynet hy enzoic acid, the title
conpound was obtained in Q O N -

1

0 N ©O

HO

Following the general method as outlined in Example 15, starting from (25,4EZ)-1-([1,1'-

biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide

(Intermediate 8) and 4-(hydroxymethyl)benzoic acid, the title compound was obtained in
5  54% purity by HPLC. MS(ESI'): m/z = 469.4.

Example 21: (3£Z2.55)-1-([1,1"-bivhenyl]-4-ylcarbonyl)-5-[5-(2-hydroxvethyl)-1.2.4-
oxadiazol-3-y1]-3-pyrrolidinone O-methyloxime

Following the general method as outlined in Example 15, starting from (25,4£2)-1-([1,1'-

10  biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and 3-hydroxypropanoic acid, the title compound was obtained in 61%
purity by HPLC. MS(ESI"): m/z = 407.2.

Example 22: (3£Z.,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-{5-[(25)-2-hvdroxy-2-

phenylethyl}-1.2.4-oxadiazol-3-y1}-3-pyrrolidinone O-methyloxime




5 54% purity by HPLC. MS(ESI): mz = 469.4. Exanple 21: (3EZ 5S)-1- [1,1'-i
phi nyll-4-yl carbonyl)-5-15-(2-hydroxyethyl)-1 2 4-

oxadi azolwB-1927%9 pyrrol i di none O-nethyloxine O N N - - RCT@PN/06629 HO
Fol | owi ng the general method as outlined in Exanple 15, starting from
(2S,4E2)-1-([1,1" 10

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m da
m de (Internediate 8) and 3-hydroxypropanoic acid, the title conpound was
obtained in 61% purity by HPLC. MS(ESHJ9-m z = 407.2. Exanple 22:
(3EZ,5S)-1-(11,1' - bi phenyl -4- | carbonyl)-5-{5-[(2S)-2-hydroxy-2- phen |y
ethyll-1, 2, 4- oxadi azol - 3-yl } - 3-pyrrolidi none O nethyl oxi me WD 02/ 102799
PCT/ EP02/ 06629 -79 O N NN OMO "'"OH Follow ng the general mnethod as
outlined in Exanple 15, starting from (2S,4E2)-1-([ 1,1"-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( net hoxﬁ m no) - 2- pyrrol i di necar boxi m da
mde (Internediate 8) and (3S)-3-hydroxy-34phenyl propanoic acid, the title
conmpound was 5 obtained in 89% pu@@\lz L. MS(ESI): nmlz = 483. 3.

N
ON\(l)

wOH

Following the general method as outlined in Example 15, starting from (25,4E2)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and (35)-3-hydroxy-3-phenylpropanoic acid, the title compound was

5  obtained in 89% purity by HPLC. MS(ESI"): m/z = 483.3.

Example 23: (3EZ.55)-1-([1.1'-biphenyl]-4-ylcarbonyl)-5-[5-(Z-phenoxyethyi)-1.2.4-

oxadiazol-3-v1]-3-pyrrolidinone O-methyloxime

O/
1
N
|
Q—Qﬂ@h{
o

O Ny

0

o

Following the general method as outlined in Example 15, starting from (25,4EZ2)-1-([1,1'-

10 biphenyl]-4-ylcarbonyl)-NV'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and 3-phenoxypropanoic acid, the title compound was obtained in 84%
purity by HPLC. MS(EST"): m/z = 483.3.

Example 24: (3EZ.5

oxadiazol-3-y1]-3-pyrrolidinone O-methyloxime




Exarl ale 23: 3EZ55

i X[ 1,1 -bi phenyl | -4-yl carbonyi)-5-[5-(2-phenoxyethyl)-1, 2, 4-

oxadi azolwB-02492r9syrrol i di none Onmeth oy ximte o N N o RCOEPE/@6EDI | owi ng
the general nmethod as outlined in Exanple 15, starting from (2S,4E2)-1-([

1, 1'- 10

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m da
m de (Internediate 8) and 3-phenoxypropanoic acid, the title conpound was
obtained in 84% purity by HPLC. MS(ESI-po-mz = 483.3. Exanple 24:
(3EZ5S)-1-([1, 1" -Dbi phenyl | -4-yl carbonyl ) -5-[5-(2-net hoxyethyl -1, 2, 4-

oxadi azol - 3-yl | -3-pyrrolidinone O nethyl oxi mne WO 02/ 102799 PCT/ EP02/ 06629
-80 O N NON\ O O Following the general nethod as outlined in

Exanpl e 15, starting from (2S,4E2)-1-([ 1, 1

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi®n no) - 2- pyrrol i di necar boxi m da
m de (Internediate 8) and 3-nethoxypropanoi & acid, the title conpound was
obtained in 80% 5 purity by HPLC _MS(ESI'): z = 421.1. Exanple 25: (3EZ

5S)-5-[mi | -aces y?4-pi peridinyl )' zol -3-yl 1-1"-(j? , |-
bi phenyl | - 4-yl car bonyl ) - 3- pyrr ol i dfone-0 i

fet hyoxime -0
O N~}

Following the general method as outlined in Example 15, starting from (25,4EZ)-1-([1,1'-

biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide

(Intermediate 8) and 3-methoxypropanoic acid, the title compound was obtained in 80%
5  purity by HPLC. MS(ESI"): m/z = 421.1.

Example 25: (3£Z,55)-5-[5-(1-acetyl-4-piperidinyl}-1,2.4-oxadiazol-3-v1]-1-([1,1"-
biphenyl]-4-ylcarbonyl)-3-pyrrolidinone Q-mgthyloxime

0
\

N

\

B

Following the general method as outlined in Example 15, starting from (2S,4£2)-1-([1,1'-

10 biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and 1-acetyl-4-piperidinecarboxylic acid, the title compound was obtained
in 87% purity by HPLC. MS(ESI"): m/z = 488.4.

Example 26: (3EZ.55)-1-([1.1'-biphenyl]-4-ylcarbonyl)-5-[5-(2-pvridinyi)-1.2.4-oxadiazol-

3-y1]-3-pyrrolidinone O-methyloxime




N NN 0-01-110 NON O Follow ng the general nethod as outlined in
Exanpl e 15, starting from (2S,4EZ)-1-([1,1' - 10

bi phenyl J[wo-ogheapbonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyr r @Cirdgipnzemedboxi m da
m de (Internediate 8) and 1-acetyl-4-piperidinecarboxylic acid, the title
conpound was obtained in 87%purity by HPLC. MS(ESI): mz = 488.4. Exanple
26: (3EZ.5S)-1-([!,!]"-biphenyl]-4-ylcarbonyl)-5-[5-(2-pyridinyl)-1 2

4- oxadi azol - 3-a]-3-pyrrolidinone Oneth oy xinme WO 02/ 102799

PCT/ EP02/ 06629 -81 O N 1 NN O O N8M-1 Follow ng the general nethod
as outlined in Exanple 15, starting from (2S,4E2)-1-([1,1"-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m da
mde (Internediate 8) and 2-pyridi necarboxylic acid, the title conpound
was obt ai ned |n 82% 5 purity by HPLC. My( ESL()) mz = 440. 2. Exanple 27:
(34Z,5@1 (FI, 1" -bi hen

y11T4- ylcarbonyl) 5-15-(3-thienyl)-1, 2, 4- oxaql azol -3- | pyrrolidi none

O met hyl oxi ne o
OO+

Following the general method as outlined in Example 15, starting from (25,4£2)-1-([1,1'-

biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide

(Intermediate 8) and 2-pyridinecarboxylic acid, the title compound was obtained in 82%
5 purity by HPLC. MS(ESTY): m/z = 440.2.

Example 27: (3EZ,58)-1-([1.1-biphenyl]-4-ylcarbonyl)-5-[5-(3-thienyl)-1.2.4-0xadiazol-3-
yl]-3-pyrrolidinone O-methyloxime

Following the general method as outlined in Example 15, starting from (25,4EZ)-1-([1,1'-

10 biphenylj-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and 3-thiophenecarboxylic acid, the title compound was obtained in 64%
purity by HPLC. MS(ESI): m/z = 445.2.

Example 28: (3EZ.5

pyrrolidinone O-methyloxime



N BN N o NS\ Follow ng the general nmethod as outlined in Exanple 15,
starting from (2S,4E2)-1-([1,1"'- 10

bi phenyl J[wo-gheapbonyl ) - 1V' - hydr oxy- 4- ( met hoxyi m no) - 2- py PColIEPd2/o@se@ar boxi m
dam de (Internediate 8) and 3-thi ophenecarboxylic acid, the title conpound
was obtained in 64% purity by HPLC. MS(ESI): mz = 445.2. Exanple 28:
(3EZ.5S) 1-([1, 1" -biphenyl]-4-ylcarbonyl)5-ethyl-1 2 4-oxadi azol - 3-vy) - 3-
pyrrolidinone O nethyl oxi me WO 02/102799 PCT/ EP02/06629 -82 0 N NN O
N O Foll owi ng the general nethod as ousi+ned in Exanple 15, starting from
(2S,4E2)-1-([ 1, 1'-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m da
mde (Internediate 8) and propionic acid, the title conpound was obt ai ned
in 47%purity by 5 HPLC. MS(ESf ): mz = 391.1. Exanple 29:

3EZ,5SL[ 1, 1- bi phenyl ]-4 yl carbonyl -5-(5 cyc Oopentyl 1 2, 4- oxadi azol -
3-yl)-3-pyrrolidinone Omethyloxureo N {2\

Following the general method as outlined in Example 15, starting from (25,4E2)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide

‘ (Intermediate 8) and propionic acid, the title compound was obtained in 47% purity by

5 HPLC. MS(ESI): m/z = 391.1.

(S cyclopentyl-1.2.,4-oxadiazol-

3-vyI)-3- olidinone O-methvloxime
~o
!
N
{
O~ 6&
O N \I\ll

Following the general method as outlined in Example 15, starting from (25,4£2)-1-([1,1'-
10 biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and cyclopentanecarboxylic acid, the title compound was obtained in 62%

purity by HPLC. MS(ESI): m/z = 431.1.

Example 30: (3£Z,55)-1-([1,1-biphenyl]-4-ylcarbonyl)-5-(5-methyl-1.2.4-oxadiazol-3-v1)-

3-pvrrolidinone O-methyloxime




Fol l owi ng the general nmethod as outlined in Exanple 15, starting from
(2S,4E2)-1-([ 1, 1'- 10

bi phenyl J[wo-ogheapbonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyr r @Cirdgipnzemedboxi m da
m de (Internediate 8) and cycl opentanecarboxylic acid, the title conpound
was obtained in 62% purity by HPLC. MS(ESI): mz = 431.1. Exanple 30:
(3EZ5S)-1-([1 1' - bi phenyl | -4-yl carbonyl)-5-(5-nethyl-1 2 4-oxadi azol -3-yl) -
3-pyrrolidinone O nethyloxine WO 02/ 102799 PCT/ EP02/06629 -83 O N NN O
N Xr O Fol |l owi ng the general nethod as eeidined in Exanple 15, starting from
(2S,4E2)-1-([ 1, 1'-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m da
mde (Internediate 8) and acetic acid, the title conpound was obtained in
76% purity by HPLC. 5 MS(ESI): mz = 377.0._Exanple 31:

3EZ, 5S)-1- (11, 1' - bi phenyl I | - 4-yl carbon 1)-5-{%-[(RS)-hYdroxy(phenyl)- meth
y'tl-1.,2..4-oxadi azol -3-i}-3-pyrrolidinone ir:ethyloximte O 1 N NN O

NN HO b r
(:]N\I\‘l
7\/0

Following the general method as outlined in Example 15, starting from (25,4£2)-1-([1,1'-

biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide

(Intermediate 8) and acetic acid, the title compound was obtained in 76% purity by HPLC.
5 MS(ESID: m/z = 377.0.

Example 31: (3£Z.,55)-1-([1.1"-biphenyl]-4-yicarbonyl)-5-{5-[(RS)-hydroxy(phenyl)-

methvil-1.2.4-oxadiazol-3-y1}~-3-pvrrolidinone Q-1nethyloxime

Following the general method as outlined in Example 15, starting from (25,4E2)-1-([1,1'-

10  biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and (2RS)-hydroxy(phenyl)ethanoic acid, the title compound was obtained
in 73% purity by HPLC. MS(EST"): m/z = 469.3.

henvlethyl]-1.2.4-oxadiazol-3-y1}-3-pyrrolidinone O-methyloxime




Fol l owi ng the general nmethod as outlined in Exanple 15, starting from
(2S,4EZ2)-1-([2,1'- 10

bi phenyl J[wo-ogheapbonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyr r @Cirdgipnzemedboxi m da
m de (Internediate 8) and (2RS)-hydroxy(phenyl)ethanoic acid, the title
conpound was obtained in 73% purity by HPLC. MS(ESI): mz = 469.3. Exanple
32: (3EZ,55)-1-([1,1 -biphenvll-4-ylcarbon 1)-5-{5-1(i RS)- 1- hydr oxy- 2-
phenyl et hyl | -1, 2, 4- oxadi azol - 3-yl }-3-pyrrolidi none O nethyl oxi ne WO

02/ 102799 PCT/ EP02/06629 - 84 -0 N -8-N Np HO Follow ng the general
met hod as outlined in Exanple 15, starting from (2S,4EZ2)-1-([ 1, 1'-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( net hoxyi m no) - 2- pyrrol i di necar boxi m da
mde (Intermediate 8) and (2RS)-2-hydroxy-3-phenyl propanoi c acid, the
title conpound was 5 obt ai ned in 78% puuoty by HPLC. MS(ESI): mlz = 483. 3.
Exanple 33: (3EZ,5S)-1-(jl,!1"-biphe

yl | -4-yl carbonyl ) -5-{5- [(1R)-I - (di net hyl a n2 -2- ph.

nvl ethyl]-1, 2, 4-oxadi azol - 3-yl } - 3-pyrrol ifdiinone O-nethyloxine -p I N NN
O N O N Fol | owi ng the general ut ed in Exanple 15, starting
from(2S,4E2)-1-([ 1, 1'- @ @ o N\N}J

bi phenyl ] -4-yl car bonyl ) - N hydroxy 4- (et hoxm no) - 2- pyrrol i di necar boxi m da
m de

Following the general method as outlined in Example 15, starting from (2S5,4£2)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and (2RS)-2-hydroxy-3-phenylpropanoic acid, the title compound was

5  obtained in 78% purity by HPLC. MS(ESI"): m/z = 483.3.

Example 33: (3£Z7.55)-1-([1.1'-biphenyl]-4~ylcarbonyl)-5-{5-[(1R)-1-(dimethylamingn)-2-
phenvlethyl]-1.2 4-oxadiazol-3-yi}-3-pyrrolidinone O-methyloxime

Following the general method as outlined in Example 15, starting from (25,4E2)-1-([1,1'-

10 biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and (2R)-2-(dimethylamino)-3-phenylpropanoic acid, the title compound
was obtained in 54% purity by HPLC. MS(ESI"): m/z = 510.6.

Example 34: (3EZ.55)-1-([1.1-biphenvl]-4-ylcarbonyl)-5-[ 5-(3-pvridinvl)-1.2.4-oxadiazol~
3-y1]-3-pyrrolidinone O-methyloxime




(Internediate 8) and (2R)-2-(di net hyl am no) - 3- phenyl propanoi ¢ acid, the
title conpound was obtained in 54% purity by HPLC. MS(ESf'): mlz = 510.6.
Exanpl e 3O o@3829%S -1-([1, 1" - bi phen PCT/EP02/06629

1Y1 _4-yl carbonvl)-5-[5-(3-pyridinyl)-1,2 4-oxadi azol - 3-yl11-3-pyrrolidi none
O net hyl oxi me WO 02/ 102799 PCT/EP02/06629 -85 0 1 N NN ON- N

Fol | ow ng the general nethod as outlined in Exanple 15, starting from
(2S,4E2)-1-([ 1, 1'-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( me8firoxyi m no) - 2- pyrrol i di necar boxi m da
mde (Internediate 8) and 3-pyridi necarboxylic acid, the title conpound
was obtained in 78% 5 purity by HPLC. MS(ESI): mlz = 440.2. Exanple 35:
(3EZ,5S) I-(j!I,I"-biphenvl]-4-ylcarbonyl)-S-[5-(6-hydrox
_3-pyridinyl)-1,2,4- oxadi azol - 3-yl 1- 3- pyrroJoi di none O nethyloxine. O N N
N ONO N HO Follow ng the general nethodJlas outlined in Exanple 15,
starting from(2S,4EZ2)-1-([ 1, 1'- N

OO0

N

ON\‘O
_
N\

Following the general method as outlined in Example 15, starting from (2S,4E2)-1-([1,1'-

biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide

(Intermediate 8) and 3-pyridinecarboxylic acid, the title compound was obtained in 78%
5  purity by HPLC. MS(ESI"): m/z = 440.2.

Example 35: (3£Z.55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-[5-(6-hvdroxv-3-pyridinyl)-1,2.4-
oxadiazol-3-y1]-3-pyrrolidinone O-methyloxime.

Following the general method as outlined in Example 15, starting from (25,4E£Z)-1-([1,1'-

10 biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and 6-hydroxynicotinic-acid, the title compound was obtained in 50%
yield (90% purity by HPLC).



10

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m da
m de (| rworgoli7ee e 8) and 6- hydroxyni cotini c-acid, the tiPCTEPODOBAUND wWas
obtained in 50% vyield (90% purity by HPLC). WO 02/ 102799 PCT/ EPO2/ 06629
-86 'H NWR (300 MHz, CDC13): 2.90-3.30 (m 2H, CH2), 3.86 (s, 3H NOCH3),
4.30-4.60 (m 2H, CH2), 6.04 (m 1H, CH), 6.70 (d, 1H H arom, 7.40-7.70
(m 9H, Harom); 8.10 (d, 1H, H arom, 8.40 (d, 1H, H arom; MS(ESI+):
456.4; MS(ESI"): 454.2. Exanple 36: (3EZ5S)

1-([1,1" -bi phenyl]-4-yl carbonyl {5-1(dinmethylam no)nethyl |- 5
1,2,4-oxadiazol-3-y|}-3-pyrro|idinone O net hyl oxi nme; (3Z,58) 1- ([1

- bi phenyl ] - 4-

y car bonyl ) . r - [ I )

ylgarbonyl W ki 386 %%@’iﬂl ?m@?)r?éd‘@ﬁ,b}ﬂc%zﬁ A A NoérY) 4.30-4.60 (m,

(3E, 59) - 1- (7H, ,GH), 6. @hemyllH, Cﬂ)}/6 ¢a(dyahly H)ar&mj, 5-40¢ 17 Oreh JOH, &Ermm)):rﬁtlbxﬂ,] -
1, 2,

o, 0 N LR #47 Fbink i) BERES L ook Sy 4bt Aot i n Bxanpl e 15

starting from (2S,4E2)-1-([ 1, 1'-
bi phenyl | - Exahpér 350347, SNIthﬂOKMhé}wﬂm%’&/lh%Mh‘m 8O- [2difthiyRinifh) RReaADoXI M da
he title conpound

m de (Internediate
WwWas Obté éﬁrﬁ-}% v/ S "’: 2 CARD . ': SYdtare of E-
and Z-Isoln c;arbo% fff]ef‘ aﬁe% am% ah statdsa%l@f oﬁd&?mw.
0

Z-i soner 98. 5% pur | by HPLC),  and € pure E-isomer in
20% yield ( asthdoxime: (35,591 ~-(HRIL chiphengFA-visaboryl -51{ 5-[(dimethylamino)methyl]-

| ' - bi phenyl] . ! i.no)nethyl]-1, 2, 4- oxadi azol -
3-yl}-3- pylZﬁl ok iElohS; )5 {“’?‘nl"(e.b 0 MHz, CDC13): 2.42 (s, 6H,
CH3), 2.90-3.30 (m 2H, CH2), 3.86 (s, 3H, NOCH3), 4.30-4.60 (m 2H CH2),
6.01 (m 1H CH), 7.4007.70 (m 9H, H aroml) MS(ESI +): 420.4. WO

fl
t
1.}

02/ 102799 PCT/ EPO2/ 0662(9S lN N"O
<:> —\=N , 4!’“‘4!»*ﬁw =N <:3%“<;>-{N‘7=N
N .0 O N.O O Ng.O
¢ ¢ ¢

fv 'r
10 Following the general method as outlined in Example 15, starting from (25,4EZ)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and (dimethylamino)acetic acid, the title compound was obtained in 50%
overall yield (96% purity by HPLC) as a micture of E- and Z-isomers. Flash-chromato-
graphic separation afforded the pure Z-isomer in a 23% yield (98.5% purity by HPLC), and
15  the pure E-isomer in 20% yield (98.2% purity by HPLC).

(3EZ,55)-1-(]1,1'-biphenyl]-4-ylcarbonyl)-5- { 5-[(dimethylamino)methyl]-1,2,4-oxadiazol-
3-yl}-3-pyrrolidinone O-methyloxime: "H NMR (300 MHz, CDCls): 2.42 (s, 6H, CH3),
2.90-3.30 (m, 2H, CHy), 3.86 (s, 3H, NOCHj3), 4.30-4.60 (m, 2H, CHy), 6.01 (m, 1H, CH),
7.40-7.70 (m, 9H, H arom.); MS(ESI"): 420.4.



- 87 (37,55 -1-([ 1,1 -biphenyl]-4-ylcarbonyl)-5-

{5-[(di met hyl am no) net hyl ] -1, 2, 4- oxadi azol -3- yl }-3-pyrrolidinone

O net hyl oworee/10279 NVR (300 MHz, CDCl13): 2.42 (s, 6H, CH3) PCZ/EP02/068280 (m
2H, CH2), 3.86 (s, 3H, NOCH3), 4.30-4.60 (m 2H, CH2), 6.01 (m 1H, CH),
7.40- 7.70 (m 9H, Harom); MS(ESI+): 420.4. 5
(3E,55)-1-([1,1" - bi phenyl]-4-yl carbonyl)-5-{5-[ (di net hyl am no) nethyl]-1, 2,4
-oxadi azol -3- yl}-3-pyrrolidinone O nethyloxine: 1H NVR (300 MHz, CDC13):
2.42 (s, 6H, CH3), 2.90- 3.30 (m 2H &%), 3.86 (s, 3H NOCH3), 4.30-4.60
(m 2H CH2), 6.01 (m 1H CH), 7.40- 7.70 (m 9H, Harom),; MS(ESI):
420. 4. Exanpl e 37:

4- (f3-1(2S,4E2)-1-([ 1, 1" - bi phenyl ] -4-yl carbonyl)-4-(nethox imno)- 10

|i di ' -5-y] hael ) .2, G- pi ' ' e N - N
/N %0 (LG LR PP RALAA R Ralon ST el RLBRE B S naiaadla N,
st ar It i ngbf ryd-r%-@?ﬁpldcﬁﬂx)nel@-(nﬁetﬂyloﬁfne: 1 WNVEREOD Mz, c|:Dc13): 2.42 (f;’ 6H, c%), 2.%0-

-4- - N- -4- im -2-pyr i.di necar boxi m dam de
il or oA G 2B R Sl o, N D e B G e el
conpound Was7oqhi, 8HNEIthronhd; MI( yyp@hd (99.0% purity by HPLC). 1H NWVR (300
Mz, CDC13): 2.80-3.30 (m 2H, 2), 3.61 (s, 4H, CH2), 3.86 (s, 3H,
NOCH3), 4.09 2H, CH2), 4.30-4.60 2H, CH2), 6.02 1H, CH),
Y oe (i SBh-Tiiy B bistioa YBartiony 3115 Kime uiictiay fmethnd 28 rofptst - ) :
487.17. WOyf24 10redi9dinbie ') RRAAGEREF H NMR (300 MHz, CDCly): 2.42 (s, 6H, CHa), 2.90-

3.30 (m, 2H, CHy), 3.86 (s, 3H, NOCHj3), 4.30-4.60 (m, 2H, CH,), 6.01 (m, 1H, CH), 7.40-
7.70 (m, 9H, H arom.); MS(ESI"): 420.4.

10
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Following the general method as outlined in Example 15, starting from (2S,4EZ)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4~(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and (3,5-dioxo-1-piperazinyl)acetic acid, the title compound was obtained

15 in 55% yield (99.0% purity by HPLC).

'"H NMR (300 MHz, CDCl): 2.80-3.30 (m, 2H, CH,), 3.61 (s, 4H, CH,), 3.86 (s, 3H,
NOCHj), 4.09 (m, 2H, CHy), 4.30-4.60 (m, 2H, CHy), 6.02 (m, 1H, CH), 7.42-7.75 (m, 9H,
H arom), 8.56 (m, 1H, NH); MS(ESI"): 489.20 ; MS(EST): 487.17.



- 88 Exanpl e 38:

(3EZ,5S)-1-(11, 1' - bi phenyl ] -4-yl carbonyl )-5-{5-[2-(di met hyl am no et h~l|

1, 2, 4- oxamDa2002739 yl | - 3- pyrrol i di none O net hyl oxi ne. o NPCWHR02/@6bY O
Fol | owi ng the general method as outlined in Exanple 15, starting from
(2S,4E2)-1-([ 1, 1'- 5

bi phenyl ] - 4-yl car bonyl ) - N - hyd- oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m d
amde (Internediate 8) and N, N-din?et.h.,yl-6-alanine, the title conmpound
was obtainedin 25% vyield (91.5% purity8y HPLC). 'H NVMR (300 MHz, CDCI 3):
2.31 (s, 6H, CH3), 2.80-3.40 (m 6H, CH2), 3.88 (s, 3H, NOCH3), 4.30-4.60
(m 2H CH2), 6.03 (m 1H, CH), 7.40-7.63 (m 9H, Harom); 10 MS(ESI ):
434. 4. Exanple 39: tert-butyl (4S) 4-{3-1(2S, 4EZ) - 1- ([1

1" - bi phenylg.- .
(met hoxyi mi
am no] butmmedlamwm-]saﬁ?&gdﬁﬁﬂé Gliiﬁah@%ﬁ& 89 O N I NN ON. OFi
O

Following the general method as outlined in Example 15, starting from (25,4E2)-1-([1,1'-
5  biphenyl]-4-ylcarbonyl)-N-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
{Intermediate &) and N,N-dimethyl-B-alanine, the title compound was obtained in 25%

yield (91.5% purity by HPLC).

"H NMR (300 MHz, CDCls): 2.31 (s, 6H, CHz), 2.80-3.40 (m, 6H, CH,), 3.88 (s, 3H,
NOCHj), 4.30-4.60 (m, 2H, CH,), 6.03 (m, 1H, CH), 7.40-7.63 (m, 9H, H arom.);
10 MS(ESI): 434.4.

butanoate.



O O O Foll owi ng the general nethod as outlined in Exanple 15, starting from
(2S,4E2)-1-([1,1" -

bi phenyl J[wo-ogheapbonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyr r @Cirdgipnzemedboxi m da
m de (Internediate 8) and.

(2S)-5-tert-butoxy-2-[(tent-butoxycarbonyl)amn no]-5-oxopentanoic 5 acid,
the title,com ound was obtained in 75%yield (78.9% purity by HPLC ). 1H
NVR (300 MHz, CDC13): 1.31 (s, 18H, CH3), 2.05-2.45 (m 4H, CH2), 2.70-2.95
(m 2H, CHZ) 3.87 (s, 3H, NOCH3), 4.364.55 (m 2H, CH2), 5.10 (m 1H,
CH, 6.03 (m 1H, CH), 7.40-7.63 (m 9H, Harom); MS(ESI1l): 620.3,
MS(ESI-): 618.3. Exanple 40: (3EZ 5RS)-1-([1,1' -biphenyl]-4-ylcarbonyl
-5-F5-(1-met hyl - 3-pi peridinyl)- 10 1, 2, 4- oxadi azol -3-yl]-3-pyrrolidinone

O methyloxime. o- NN-N ON- O N, Followi ng the general nethod as
outlined in Exanple 15, starting from (2S, #E2)-1-([ 1, 1'

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hojyi m no) - 2- pyrrol i di necar boxi m da
m de WD 02/102799 PCT/ EP02/ 06629 -90 (In nmedi ate 8) and

1- net hyl - 3- pi peri di necar boxyl i cyagi d,—~ he\ti/t| e conpound was obtained in
72%vyield (99.2% purity by HPLG { NVR<( 30 LHz, CDC13): 1.60-1.80 (m

3H, CH, CH2), 2.05-2.15 (m 2H, CH2), 2. 0 3H, CH3); 2.92-3.22 (m-6H,
CH2), 3.84 (s, 3H, NOCH3), 4.34-4.50 (m 2H, 2), 6.01 (m 5 1H CH),
7.38-7.63 (m 9H, Harom); MS(ESI): 460.5 @ca | eg4l:

(3EZ,5S5)-1-([ 1,1 - bi phenyl ] -4-yl carbony) - =~gret hyl - 4- pi peridinyl)

1, 2, 4- oxadi azol - 3-yl ] -3-pyrrolidi none O tOnyI OXI oe.

Following the general method as outlined in Example 15, starting from (25,4£2)-1-([1,1'-

biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide

(Intermediate 8) and (25)-5-tert-butoxy-2-[(tert-butoxycarbonyl)amino]-5-oxopentanoic
5  acid, the title.compound was obtained in 75% yield (78.9% puntv r HPLC)

'"H NMR (300 MHz, CDCL): 1.31 (s, 18H, CHs), 2.05-2.45 (m, 4H, CH,), 2.70-2.95 (m,
2H, CH,), 3.87 (s, 3H, NOCH3), 4.30-4.55 (m, 2H, CHy), 5.10 (m, 1H, CH), 6.03 (m, 1H,
CH), 7.40-7.63 (m, 9H, H arom.); MS(EST): 620.3, MS(ESI-): 618.3.

Example 40: (3EZ.5RS)-1-([1.1'-biphenyl]-4-vlcarbonyl)-5-[ 5-(1-methyl-3-piperidinyl)-

10  1.2,4-oxadiazol-3-v1]-3-pyrrolidinone O-methyloxime.

Following the general method as outlined in Example 15, starting from (25,4EZ)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide



O 0 NxOCNJ Follow ng the general nethod as outlined in Exanple 15,
starting from (2S,4E2)-1-(] 1, 1- 10
bi phenyl J[wo-oghepbonyl ) - N - hydr oxy- 4- ( net hoxyi m no) - 2- pyr PoTiEPOne®2y boxi m d
am de (Internediate 8) and 1-nethyl-4-piperidinecarboxylic acid, the title
conpound was obtained in 85%vyield (96.9% purity by HPLC). 1H NWR (300
MHz, CDC13): 1.98-2.14 (m 5H, CH CH2), 2.32 (s, 3H, CH3), 2.89-3.20 (m
6H, CH2), 3.86 (s, 3H, NOCH3), 4.34-4.50 (m 2H, CH2), 6.02 (m 1H, CH)),
7.38-7.63 (m 15 9H, H arom); MS(ESI})%-460.4 Exanple 42:
(3EZ,5SL(j 1,1 -bi phenyl]-4-yl carbonyl )-5-(5-vinyl-1 2 4-oxadi azol -3-yl) - 3-
pyrrrolidinone O nethyl oxi me. WO 02/ 102799 PCT/ EP02/06629 -91 O i N | N
N O- NYO Follow ng the general nmethod as outlined in Exanple 15,

starting fr AP

bi phenyl ] - zgﬂﬁ% cafabony &h’{%‘%’ﬂ 91p4nc%meca bggllllcrﬁcﬁ%)thezt}ﬂe T (ﬂomad nécar boxi m da
mde (Int exbtmrhdanéZ%)yieid@Qaz%phntyl@cEImC): hi s conpound was obtained in 20%
yield (89.4%purity 5 by HPLC). 1H NWR (300 MHz, CDCl13): 2.85-3.15 (m 2H,

CH2), 3.78 2 ., 6.45
o ) oy 3?6\%‘3)131)(@?)[ féﬂf@&@h&%ﬁ c%ﬁ)z 052. B9l By, i), G !
3H, CH), 2.92-3.22 (m, 6H, CHy), 3.84 (s, 3H, NOCEHY), 4.34-4.50 (m, 2H, CH,), 6.01 (m,
5 1H, CH), 7.38-7.63 (m, 9H, H arom.); MS(ESI"): 460.5

Example 41: (3EZ,55)-1-([1,1"-biphenyli]-4-vlcarbonyl)-5-[5-(1-methvl-4-piperidinyl)-

1,2,4-oxadiazol-3-v1]-3-pyrrolidinone O-methyloxime.

-

?
N
!

| ; N:r.q‘o
e

Following the general method as outlined in Example 15, starting from (2S,4E2)-1-([1,1'-

10  biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and 1-methyl-4-piperidinecarboxylic acid, the title compound was
obtained in 85% yield (96.9% purity by HPLC).

"H NMR (300 MHz, CDCl3): 1.98-2.14 (m, 5H, CH, CH,), 2.32 (s, 3H, CHs), 2.89-3.20 (m,
6H, CHy), 3.86 (s, 3H, NOCH3), 4.34-4.50 (m, 2H, CHy), 6.02 (m, 1H, CH), 7.38-7.63 (m,
15 9H, H arom.); MS(ESI"): 460.4

Example 42: (3EZ.55)-1-([1.1-biphenyl]-4-vlcarbonyl)-5-(5-vinvl-1,2.4-oxadiazol-3-vy1)-3-

pyrrolidinone O-methyloxime,



arom); MS(ESI): 389.2. Exanple 43: tert-butyl (3R)-3-

{3-1(2S,4EZ)-1-(Fl,1"'-bi henyl]-4-ylcarbonyl)-4 10 . (nethox
i m no) pyrwoloedoaryd ] - 1, 2, 4- oxadi azol - 5-y1, 1- pi peri di necar b®@CYIERVB046IEZSS) - 1-
([ !

, 1' - bi phenyl ] -4-yl carbonyl )-5-{5-1(3R)-pi peridinyll-1, 2, 4- oxadi azol - 3-yl }
-3- pyrrolidinone Onethyloxine. O NO I NI NNON O-N HON' O Nyo~
[111 H O Follow ng the general nmethod as outlined in Exanple 15, starting
from(2S,4E2)-1-([1, V- 15 -91-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyrrol i di necar boxi m da
m de WD 02/102799 PCT/ EP02/ 06629 -92 (Internediate 8) and

(3R) - 1- (tent-but oxycarbonyl ) - 3- pi peri di necarboxylic acid, the title
conpound, tert-butyl _

(3R)-3-{3-[(2S,4E2)-1- ([ 1, 1' - bi phenyl ] -4-yl c%rbonyl ) - 4-

(met hoxyi m no) pyrrolidinyl]-1, 2, 4-oxadi azol -5-yl }-1-pi peri di necar boxyl ate,
was obtained in 85%yield (96.5%purity by LC). 5 MS(ESI+):546. 5.
tert-butyl N

(3R -3-{3-[(2S,4EZ2)-1- ([ 1, 1' - bi pheayl \ed/VRcarliztinyl ) - 4- (et hoxyi nm no)
pyrrolidinyl]-1,2, 4- oxadi azol - 5-yl } - 1- pi perq di ar boxyl ate (100 ng,
1.80mmwl) was treated with a 25% TFA/ DCM sol utlgon at 0C for 1 hour. The
reaction was then nmade basic wth a sodium carbonate solution (10% and

extracted with DCM The organi c phases were
Following the general method as outlined in Example 15, starting from (2S,4E2)-1-([1,1'-

biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and acrylic acid, this compound was obtained in 20% yield (89.4% purity
5 by HPLC).

'H NMR (300 MHz, CDCls): 2.85-3.15 (m, 2H, CHy), 3.78 (s, 3H, NOCH}3), 4.28-4.44 (m,
2H, CHy), 5.89 (m, 2H, CH), 6.45 (d, 1H, CH), 6.58 {d, 1H, CH), 7.30-7.56 (m, 9H, H
arom.); MS(EST"): 389.2.

Example 43: tert-butyl (3R)-3-{3-[(2S.4EZ)-1-([1,1'-biphenvl]-4-vicarbonyl)-4-
10 . (methoxyimino)pyrrolidinyl]-1.2.4-oxadiazol-5-y1}-1-piperidinecarboxvlate: (3EZ.55)-1-
([1.1'-biphenvyl]-4-ylcarbonyl)-5-{5-[(3R)-piperidinyl]-1.2.4-oxadiazol-3-v1}-3-

olidinone O-methvloxime.
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Following the general method as outlined in Example 15, starting from (25,4E2)-1-([1,1'-
15  biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide



10 conbi ned and dried over magnesi um sul fate and sol vent renoval afforded a
resi due, which was purified by flash-chronmat ography using

di chi or orwDlaned7eet hanol ' as el uent to give the desired pPOTEPD2/06629
(3EZ,55)-1-([1, 1" - bi phenyl ] -4-yl carbonyl)-5-{5-[(3R)-piperidinyl]-

1, 2, 4- oxadi azol - 3-yl }-3-pyrrolidi none O nethyl oxinme, as a m xture of
E-/Z-isonmers in a 80%yield (95 7% purity by HPLC). 15 1H NWR (300 MHz,
CDC13): 1.62-1.92 (m 3H, CH2), 2.20-2.42 (m 2H, CH2), 2.75-3.41 (m 7H
CH2), 3.86 (s, 3H, NOCH3), 4.36-4.51 (nf22H, CH2), 6.02 (m 1H CH),
7.40-7.64 (m 9H, Harom,; MS(ESI): 446.2. Example 44: (3EZ 5S)-1-([ 1,

1' - bi phenyl | -4-yl carbonyl)-5- f 5-1(3R)-1-nethyl pi peridinyll-

1, 2, 4- oxadi azol - 3-y1-3-pyrrolidinone Onmethyloxine. O. NNN O O N6N
20 WD 02/1 PQR/ D066 i 0n: : | nt of
O 5 19%@?1%5}% ééﬁgﬁ ﬁ)fa 131 &iqtébgg)géﬁa;?%r{%g 3{3gl_p%f}@lh@&a%d}ghéa&&l,%hé/ahé«‘

[ (3R) - pi percooiponyrd, sek¢-Bytgl GRXGi Bz[61S,8E D) I-([ 31 phiphedyil B4 -ylradboylrdt hy| oxi me
(Exanple 43), . di.ssol.ved .i t i resence af 1 equival ent of
triethyt anpibotabtoRge it o d Moyl PoERSRER o, e iRsd
reaction mixBs¥eidaso6s%pude ®tHPDON t enperature 5 for 12 hours. The
reacti on was hydrol yzed and then nade basic with sodium carbonate solution

(10% and ﬁ@%@ﬁﬁé?ggﬁ%th DCM The organi c phase was then dried with

magnesi dm concentrated in vacuo to give a residue which was
purified by flash-chromatography using dichioronmethane/ net hanol as el uent

to give theeexnstiay-3-{3-[(25,4E2)-1-([1,1"-biphenyl]-4-yicarbonyl)-4-(methoxyimino)

pyrrolidinyl}-1,2,4-oxadiazol-5-yl}-1-piperidinecarboxylate (100 mg, 1.80mmol) was
treated with a 25% TFA/DCM solution at 0°C for 1 hour. The reaction was then made basic
with a sodium carbonate solution (10%) and extracted with DCM. The organic phases were

10  combined and dried over magnesium sulfate and solvent removal afforded a residue, which
was purified by flash-chromatography using dichloromethane/methanol as eluent to give
the desired product, (3£Z,55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-{5-[(3R)-piperidinyl]-
1,2,4-oxadiazol-3-yl} -3-pyrrolidinone O-methyloxime, as a mixture of E-/Z-isomers in a
80% yield (95.7% purity by HPLC).

15 'HNMR (300 MHz, CDCL): 1.62-1.92 (m, 3H, CHy), 2.20-2.42 (m, 2H, CHy), 2.75-3.41
(m, 7H, CHy), 3.86 (s, 3H, NOCHj), 4.36-4.51 (m, 2H, CH,), 6.02 (m, 1H, CH), 7.40-7.64
(m, 9H, H arom); MS(ESI"): 446.2.

Example 44: (3EZ.55)-1-([1,1'-biphenyl]-4-vlcarbonyl)-5- {5-[(3R)-1-methylpiperidinyl]-

1,2.4-oxadiazol-3-y1}-3- olidinone O-methyloxime.

20



product,

(3EZ,55)-1-([1, 1' - bi phenyl ]-4-yl carbonyl )-5-{5-[(3R)-1-nethyl piperidinyl]-1
, 2,4 10 owadeaasbhe 3 -yl} -3 -pyrrolidinone O nethyl oxi me, PEI/EROND662Ur e of
E-/Z-isomers, in 45% vyield (97.6%purity by HPLC). '"H NWVR (300 MHz,
CDC13): 1.61-i.90 (m 3H, CH2), 2.01-2.20 (m 3_H CH2), 2.23 (m 3H,
CH3), 2.70-3.30 (m 5H, CH2), 3.77 (s, 3H, NOCH3), 4.30-4.52 (m 2H, CH2),
6.0l (m 1H CH), 7.38-7.70 (m 9H, Harom); MS(ESI): 460.2. 15 Exanple
45: tent-butt' (3S)-3-{3-[(2S, 4EZ) - 1- ([ 193 - bi phenyl | - 4-yl carbonyl ) -4

(met hox ''m no) pyrrol Idinyl]-1 2 4-oxadi azol -5-yU-1| - pi peri di necar boxyl at e
(3EZ5S)-1- (11,1'-Dbiphenyll-4-ylcarbonyl)-5-{5-1(3S)-piperidinyll-1 2

4- oxadi azol -3-yl }-3- pyrrolidinone O nethyloxine. o N NNON -NN O

MR e e e IR
1'- bi phen)m3}’2)—p4)eylﬂmyl] 1,2,4-oxadiazol- 3-yl} -3-pyrrolidinone O-methyloxime (Example 43),
orbony! ) Sl £ (T b Sl pecarpm cam de. e
aci d, the &iifhl leequivalent of methyl iodide. The reaction mixture was stirred at room temperature
5 fo'r 12 hours. The reaction was hydrolyzed and then made basic with sodium carbonate
solution (10%) and extracted with DCM. The organic phase was then dried with
magnesium sulfate, and concentrated in vacuo to give a residue which was purified by
flash-chromatography using dichloromethane/methanol as eluent to give the expected
product, (3£Z,55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5- {5-[(3R)-1-methylpiperidinyl}-1,2,4-
10 oxadiazol-3-yl}-3-pyrrolidinone O-methyloxime, as a mixture of E-/Z-isomers, in 45%
yield (97.6% purity by HPLC).

"HNMR (300 MHz, CDCl): 1.61-1.90 (m, 3H, CHy), 2.01-2.20 (1, 38, CHy), 2.23 (m,
3H, CH3), 2.70-3.30 (m. 5H, CH,), 3.77 (s, 3H, NOCHj3), 4.30-4.52 (m, 2H, CH,), 6.01 (m,
1H, CH), 7.38-7.70 (m, 9H, H arom.); MS(ESI"): 460.2.

15

([1,1'-biphenyi]-4-vylcarbonyl)-5-{5-[(3S)-piperidinyl]-1.2.4-oxadiazol-3-yl1}-3-

pyrrolidinone O-methyloxime.




conpound, tert-butyl (3S)-3-{3-[(2S,4EZ2)-1-(]

1,1 -bi phenyl]-4-ylcarbonyl)-4 5

(et hoxyiwDmeimres ol i di nyl ] -1, 2, 4- oxadi azol - 5-yl } - 1- pi per ipdirrePozodsexyl at e,
was obtained in 85%yield (97.20% purity by HPLC). MS(ESf+): 546.5
tert-butyl

(39)-3-{3-[(2S,4EZ2)-1-([ 1, 1" - bi phenyl ] -4-yl carbonyl ) -4- ( met hoxyi m no)
pyrrolidinyl]-1, 2, 4-oxadi azol -5-yl }-1-pi peridi necar boxyl ate (100 ng,
1.80mol) was 10 treated with a 25% TFA»DCM sol ution at OC for 1 hour. The
reaction was then nmade ba3ic wth a sodium carbonate solution (10% and
extracted wwth DCM The organi c phases were conbined and-dried. over
magnesi um sul fate and sol vent renoval afforded a residue, which was

Po give. ¢ rolREE GREATRA SRLRRM o RS- Gl TSRRRNRIR N0 ﬁbglnﬂf)n 's.
1l ity ot

by HPL>C/:) gl ?0@%&1%56[{6‘13}’““’?“@ opYg5- Rlﬂ?“%’ﬁca%fhcaf ‘gg‘% 1) (m y
2H, CH2), %OIE]@O&&J\?&:&‘EM (Blsh- 3-3'3%%2S 4EA8- {[_{El ﬁbhen arbdny@pa-4. 51 (m 2H,

CH2), 6.02 H ar om 446.2. 20
Exanpl e 546: (m@@ewgsqq)mmohdaméhéaﬁmxadwwléay%olnypymhnw(h[oec hic, was obtainéd

B AT L

MS(ESI): 546.5

tert-butyl (385)-3-{3-[(2S,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)
pyrrolidinyl}-1,2,4-oxadiazol-5-y1}-1-piperidinecarboxylate (100 mg, 1.80mmol) was
treated with a 25% TFA/DCM solution at 0°C for 1 hour. The reaction was then made basic

_
<

with a sodium carbonate solution (10%) and extracted with DCM. The organic phases were
combined and-dried over magnesium sulfate and solvent removal afforded a residue, which
was purified by flash-chromatography using dichloromethane/methanol as eluent to give
the desired product, (3£Z,55)-1-([1,1'"-biphenyl]-4-ylcarbonyl)-5-{5-[(3.5)-piperidinyl]-

15  1,2,4-oxadiazol-3-yl}-3-pyrrolidinone O-methyloxime, as a mixtﬁre of E-/Z-isomers in a

85% yield (95.1% purity by HPLC).

'H NMR (300 MHz, CDCl3): 1.62-1.92 (m, 3H, CHz), 2.20-2.42 (m, 2H, CHy), 2.75-3.41
(m, 7H, CHay), 3.86 (s, 3H, NOCH3), 4.36-4.51 (m, 2H, CHy), 6.02 (m, 1H, CH), 7.40-7.64
(m, 9H, H arom); MS(EST"): 446.2.

20 Example 46: (3EZ.55)-1-([1,1-biphenyl]-4-ylcarbonyl)-5-{5-[(35)-1-methylpiperidinyl]-
1.2.4-oxadiazol-3-yl}-3-pyrrolidinone O-methyloxime.




HNII A solution containing 1 equival ent of
(3EZ,55)-1-([1, 1' - bi phenyl ] -4-yl carbonyl )-5-{5-[(3S)-

pi peri di iyD]02Aa9Z99- oxadi azol - 3-yl }-3-pyrrolidi none O net hplCadiPoroqeExanpl e
45), dissolved in dry DCMat OC in presence of 1.5 equivalent of triethyl
am ne, was reacted 5 with 1 equivalent of nmethyl iodide. The reaction

m xture was stirred at roomtenperature for 12 hours. The reaction was
hydrol yzed and then nade basic with sodi um carbonate colution (10% and
extracted with DCM The organi c phase wés-then dried with nmagnesi um

sul fate, and concentrated in vacuo to give a residue which was purified by
fl ash- chr omat ogr aphy usi ng di chl oronet hane/ net hanol as eluent to give the
expected 10 product,

(3EZ,55)-1-([1, 1" - bi phenyl ] -4-yl carbonyl )-5-{5-[(38)-1-nethyl pi peridinyl]-1
, 2, 4- oxadi azol -3-yl }-3-pyrrolidinone Onetflyloxime, as a m xture of
E-/Z-isonmers, in 55% vyield (97.9% purity by HPLC). 1H NMR (300 MHz,
CDC13): 1.61-1.90 (m 3H, CH2), 2.01-2.20 3H, CH2), 2.33 (m 3H, CH3),
2.70-3.30 (m 5H, CH2), 3.84 (s, —4.30-4.52 (m 2H, CH2) 6.01
(m 15 1H, CH), 7.38-7.70 (m 9 % ESI): 460.2. Exanple 47:
tert-butyl 4-(2-{3-[(2S, 4E2) - ([ 1 1 ﬁ yl]-4-yl carbonyl) - 4-

(et hoxyi m no)pMolidinvlil-1 2

4- oxadi azol -5-yl } et hyl ) - 1- pi perazi necar boxyl &t el WD 02/ 102799 PCT/ EP02/ 06629
-96 O- NN-N ON O(N N N\

A solution containing 1 equivalent of (3£Z,55)-1-([1,1'"-biphenyl]-4-ylcarbonyl)-5-{5-[(35)-
piperidinyl]-1,2,4-oxadiazol-3-yl} -3-pyrrolidinone O-methyloxime (Example 45),
dissolved in dry DCM at 0°C in presence of 1.5 equivalent of triethyl amine, was reacted

5  with 1 equivalent of methyl iodide. The reaction mixture was stirred at room temperature
for 12 hours. The reaction was hydrolyzed and then made basic with sodium carbonate
colution (10%}) and extracted with DCM. The organic phase was then dried with
magnesium sulfate, and concentrated in vacuo to give a residue which was purified by
flash-chromatography using dichloromethane/methanol as eluent to give the expected

10  product, (3£Z,55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-{5-[(35)-1-methylpiperidinyl]-1,2,4-

oxadiazol-3-yl}-3-pyrrolidinone O-methyloxime, as a mixture of E~/Z-isomers, in 55%
yield (97.9% purity by HPLC).

'H NMR (300 MHz, CDCls): 1.61-1.90 (m, 3H, CHy), 2.01-2.20 (m, 3H, CH,), 2.33 (m,
3H, CHs), 2.70-3.30 (m. 5H, CHy), 3.84 (s, 3H, NOCHj3), 4.30-4.52 (m, 2H, CH,); 6.01 (m,
15 1H, CH), 7.38-7.70 (m, 9H, H arom.); MS(ESI"): 460.2.




AO'Ll O X Follow ng the general nethod as outlined in Exanple 15, starting
from(2S,4E2)-1-([ 1, 1'-

bi phenyl J[wo-ogheapbonyl ) -1i 1' - hydr oxy- 4- ( net hoxyi m no) - 2- ppcr@pozidgsec ar boxi m
idam de (Internmediate 8) and
3-[4-(tent--butoxycarboriyl)-1-piperazinyl]propanoic acid, the title 5
conpound was obtained in 70%vyield (78"/,, purity by HPLC). 1H NWR (300
MHz, CDC13): 1.38 (s, 9H, CH3), 2.38 (m 4H, CH2), 2.70-2.85 (m 6H CH2),
3.34 (m 4H, CH2), 3.84 (s, 3H, NOCH3),-94-23-4.42 (m 2H, CH2), 5.92 (m

1H, CH), 7.19-7.53 (m 911, Harom); MS(ESI+): 575.5. Exanple 48:.
tert-butyl 4-({3-[(2S,4EZ2)-1-([1,]-bbi phenyll-4-ylcarbonyl)-4-(nmethoxy- 10

i mno)pyrrolidinyll-1,2,4-oxadi azol -5-yl }nmet hyl) - 1- pi perazi necar boxyl at e
(3Ez 5S,L (11,1'-biphen |y 1=4-ylcarbonyl)-5-f5-(1-piperazin |lnmethyl)-1 2
4- oxadi azol -3-yl1-3- pyrrolidinone O net hyl%xi me. WD 02/102799

PCT/ EP02/ 06629 -97- OONI I N / NN O O-N O N ONONuUOHO

Fol l owi ng the general nethod as outlined i anple 15, starting from
(2S,4E2)-1-([ 1, 1'- Q N

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy=/4- (\ne xyri\l bno) -2-pyrrolidinecarboxi m da

m de H
")
oél\o

P

Following the general method as outlined in Example 15, starting from (25,4EZ)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and 3-[4-(tert-butoxycarboryl)-1-piperazinyl]propanoic acid, the title

5  compound was obtained in 70% yield (78% purity by HPLC).

'"H NMR (300 MHz, CDCl;): 1.38 (s, SH, CHs), 2.38 (m, 4H, CH,), 2.70-2.85 (m. 6H,
CHy), 3.34 (m, 4H, CH,), 3.84 (s, 3H, NOCH3), 4.23-4.42 (m, 2H, CH,), 5.92 (m, 1H, CH),
7.19-7.53 (m, 9H, H arom.); MS(ESI"): 575.5.

Example 48: tert-butyl 4-({3-[(2S,4EZ)-1-([1.1'-biphenyl]-4-vicarbonyl)-4-(methoxy-

imino

10 olidinyl]-1,2.4-oxadiazol-5-y1} methyl)- 1-piperazinecarboxvlate: (3EZ.5

([1,1'-biphenyl]-4-ylcarbonyl)-5-[5-(1-piperazinylmethvl)-1.2.4-oxadiazol-3-v1]-3-

pyrrolidinone O-methyloxime.




(Internmediate 8) and [4-(tert-butoxycarbonyl)- 1 -piperazinyl] acetic acid,
the title conmpound, 5 tert-butyl

4- ({3-[ (280,04ED799.- ([ 1, 1' - bi phenyl ] -4-yl carbonyl) - 4- ( met hexyiEPOnIO)pRY r r ol i di
nyl]- i, 2,4-oxadi azol -5-yl nmethhyl)-1-pi perazi necarboxyl ate, was obtai ned
in 75%yield (88% purity by HPLC). 1H NMR (300 MHz, CDC13): 1.38 (s, 9H
CH3), 2.38 (m 4H, CH2), 2.70-2.85 (m 4H, CH2), 3.34 (m 4H, CH2), 3.84
(s, 3H, NOCH3), 4.23-4.42 (m 2H, CH2), 5.92 (m 1H, CH, 10 7.19-7.53 (m
9H, H arom); MS(ESI): 561.5. tert-butyb74-({3-[(2S,4EZ2)-1-(]

1,1' - bi phenyl ] -4-yl carbonyl ) - 4- (et hoxyi m no) pyrrolidinyl]-

1, 2, 4- oxadi azol -5-yl } net hyl ) - 1- pi per azi necar boxyl ate (100 ng, 1.80nmmol) was
treated with a 25% TFA/ DCM solution at OC for 1 hour. The reaction was
then made basic with a sodium.carbonate solution (10% and extracted with
DCM The organi c phases were ‘325 conbi ned and dried over gragnesi um sul fate
and sol vent renoval afforded resi due, which was purlfh{ ed by

f I ash- chr omat ogr aphy usi ng dithl or omet hane/ net hanol as uent to give the
desi red product, N
(3EZ,59)-1-([1,1" - % -@ 4- ar bonyl ) - 5-
1, 2, 4- oxadi azol - 3- yI] 3- pyrrdl Ndidone O neth
E-/Z-isomers in a 85%y| el d (94, S%purlty by HPLC)

'_rr:}}{l met hyl ) -

ture of

PCT/ EP02/ 06629 -98 'H NWR (300 I\/Mz 2.50 (m 4H, 2.85-2.87
(m 4H CH2), 3.04-3.19 (m 6 (s, 5H, CHz, w 4.27-4.42
(m 2H, CH2), 5.94 (m 1H, CH), 7 20 (m 9H, H arom) (ESI):

461. 2. Exanpl e 49:

3EZ, 55) - 1- h 'l -4-yl b 5-1(4- h|-|- 1) 5
LR
37258111, 1 %m%#}lcarﬂdréh)cﬁ'[ y 4—éne{t§ox]5£1ﬂm€§3—§%o 1dlﬂb&%&ﬁhﬂ%}de

met hyl ] -1, 2, 4- oxadi azol yrrolidinone O net hyl oxi ne. O
(Intermedlate &) and [4- (tert-butoxycarbonyl) 1-piperazinyl]acetic acid, the tltle compound

5  tert-butyl 4-({3-[(25,4EZ)-1-([1,1"-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-
1,2,4-oxadiazol-5-yi} methyl)-1-piperazinecarboxylate, was obtained in 75% yield (88%
purity by HPLC).

'"H NMR (300 MHz, CDCL3): 1.38 (s, 9H, CHj), 2.38 (m, 4H, CHy), 2.70-2.85 (m. 4H,
CHy), 3.34 (m, 4H, CHy), 3.84 (s, 3H, NOCH3), 4.23-4.42 (m, 2H, CHy), 5.92 (m, 1H, CH),
10 7.19-7.53 (m, 9H, H arom.); MS(ESI"): 561.5.

tert-butyl 4-({3-[(2S,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-
1,2,4-oxadiazol-5-yl} methyl)-1-piperazinecarboxylate (100 mg, 1.80mmol) was treated
with a 25% TFA/DCM solution at 0°C for 1 hour. The reaction was then made basic with a
sodium carbonate solution (10%) and extracted with DCM. The organic phases were

15 combined and dried over magnesium sulfate and solvent removal afforded a residue, which
was purified by flash-chromatography using dichloromethane/methanol as eluent to give
the desired product, (3£Z,5S)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-[5-(1-piperazinylmethyl)-
1,2,4-oxadiazol-3-yl]-3-pyrrolidinone O-methyloxime, as a mixture of E-/Z-isomers in a
85% yield (94.3% purity by HPLC).



N NN-NN ONNOON O ~N- ~ON LNG A solution containing 1 equival ent
of (3EZ,5S5)-1-([1,1" -biphenyl]-4-ylcarbonyl)-5-[5-(1 10 pi perazi nyl nethyl)-
1, 2, 4- oxamDa20027%9 -yl ] -3 -pyrrolidi none O net hyl oxi me ( EramHPe2/dds?9

di ssolved in dry DCM at 0OC in presence of 1.5 equivalent of triethyl am ne,
was reacted wth 1 equivalent of nmethyl iodide. The reaction m xture was
stirred at roomtenperature for 12 hours. The reaction was hydrol yzed and
t hen made basic with sodium carbonate solution (109 and extracted with
DCM The organi c phase was then dried w&-+h 15 magnesi um sul fate, and
concentrated in vacuo to give a residue which was purified by

fl ash- chr omat ogr aphy usi ng di chl oronet hane/ net hanol as eluent to give the
expect ed product

rothyi 1. 1, 5 SN GRORERY Gicfo 2 S0P LB s I, R PR B

of E-/Z-i Sdﬁil@iz) 3076 (S08H,\CH, N E:), 908 PAAR t(m, BN, ERLC). 94 el PUCH), Z-20sDser
coul d be sepapgted by. fl 0,chromat ogr aphy, and was obtained in 31 %
yield (98. 30 %ﬁfﬁtaf/o%‘?/’ %gﬁ%ﬁ #0-92/ 102799 PCT/ EPO2/ 08629 - 99

(3EZ,55)-1-([1, 1" - bi phenyl ] -4-yl carbonyl)-5-{5-[(4-nethyl -I-pi perazinyl)

met hyl ] - 1, Zxmplexsd (3220553 - V1 }bipke - mﬂbdn B S avBiethyl-0xpipeeazinyi) NVR
(300 Mz 2.

(m 5H,

(m 9H, 1}-3-

(32,59 -1- , I -Dbrphen y y “pirp erazinyl)

met hyl ] - 1, 2yaolidinenti Gzedthyoxinte. 3- pyrrolldlnone O net hyl oxi me: ' H NMR (300
Mz,  CDC13): 2. 32 (s 3H, CH3), 2.50-3.20 (m 10H, CH2), 3.78-3.92 (m 5H,
CH2; NOCHB), 4.27-4.45 (m 2H_CH2), 5.95 (m 1H 01) 7.32-7.57 (m 9H, H
aron) M5(ESO  475. 2 ?

N
O N\ (o] N\
N

A solution containing 1 equivalent of (3£Z,55)-1-([1,1'-biphenyl]}-4-ylcarbony!)-5-[5-(1-

10  piperazinylmethyl)-1,2,4-oxadiazol-3-yl]-3-pyrrolidinone O-methyloxime (Example 48),
dissolved in dry DCM at 0°C in presence of 1.5 equivalent of triethyl amine, was reacted
with 1 equivalent of methyl iodide. The reaction mixture was stirred at room temperature
for 12 hours. The reaction was hydrolyzed and then made basic with sodium carbonate
solution (10%) and extracted with DCM. The organic phase was then dried with

15  magnesium sulfate, and concentrated in vacuo to give a residue which was purified by
ﬂash—chro.mato graphy using dichloromethane/methanol as eluent to give the expected
product, (3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-{5-[(4-methyl-1-piperazinyl) methyl]-
1,2,4-oxadiazol-3-yl}-3-pyrrolidinone O-methyloxime, as a mixture of E-/Z-isomers, in
50% yield (99.9% purity by HPLC). The pure Z-isomer could be separated by flash-

20  chromatography, and was obtained in 31% yield (98.9% purity by HPLC).



Exanpl e 50: (3EZ,5S)-5- { 5-[(4-acetyl- |

- pi perazinyl)nmethyl | -1, 2, 4- oxadi azol -3-yl 10 (11, 1' - bi phen

|11 -4-yl caomengld7ye 3- pyrrol i di none O net hvl oxi me; (3Z, 5S) - pCEPLt/dosaxet yl - | -
pi perazi nyl) net hyl ]-1, 2, 4-oxadi azol 3-yl -1-(r 1,1 -biphen

1~1_4 yl carbonyl -3-pyrrolidinone Omnmethvloxime. O U NN | I N/ \ / \
N-N- _-N ONOON O N ~N =-Ir O To a solution containing 1

equi val ent of (3EZ 5S)-1-([1, 1" -biphenyl]-4-ylcarbonyl)-5-[5-(1- 15

pi perazi nyl net hyl ) -1, 2, 4- oxadi azol - 3-y+F$-3- pyrrol i di none O net hyl oxi me
(Exanmple 48) in dry DCM at 0C were added 1.5 equivalent of triethyl am ne
and 1 equivalent of acetyl <chloride. The reaction m xture was stirred at
this tenperature for 30 m nutes and then hydrol yzed W th ice The reaction

wen Do e ekt b TR R s ot Y nRRHTRRES Vet
renoval af ;o&adiezgl-a yi}e?mmehxmbﬁéwvm&hjduxmﬂet édmf(x@mn?&mcmommhyﬂ; 0
037, 59) - 5 GHF 2R S B QL e WA O ey s NOCH o S 3E, CE)

yl'}-1-(11, $9St(hp|1|HnEH)47Yi ¢asl7g»ﬁa )H%rd?ﬂ)r EgmaﬂszOrret hvl oxi e, as a
m xture of E-1Z- isoners, /oyl eI §4 4% purlty by HPLC). The pure

Z-isomer could be separate chrorrat ogr aphy us

cycl ohexan&%etfyl- ﬁéét‘%‘ﬁ’éer(yi}‘lylcé%boé}’lﬁrén{ts [(‘é‘ﬁtft%sl'IBB?fMlﬂ)égmthyl]Sl’%@% yi el d
(98. 0% pur ok yqi61-BEECB pyrrolidinone O-methyloxime: 'H NMR (300 MHz, CDCL): 2.32 (s, 3H,

CHz), 2.50-3.20 (m, 10H, CHy), 3.78-3.92 (m, SH, CH,; NOCHj3), 4.27-4.45 (m, 2H, CHy),
5.95 (m, 1H, CH), 7.32-7.57 (m, 9H, H arom); MS(ESI): 475.2.

Example 50: (3EZ,58)-5-{5-[(4-acetyl-1-piperazinyDmethvl]-1.2.4-oxadiazol-3-y1}-1-
10 ([1.1'-biphenvyl]-4-vicarbonyl)-3-pyrrolidinone O-methyloxime; (3Z.55)-5-{5-[(4-acetyl-1-

iperazinylmethyl]-1.2.4-oxadiazoi-3-v1} -1-([1.1'-biphenvl}-4-vlcarbonvl)-3- olidinone

O-methyloxime.

To a solution containing 1 equivalent of (3£Z,55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-[5-(1-
15  piperazinylmethyl)-1,2,4-oxadiazol-3-yl]-3-pyrrolidinone O-methyloxime (Example 48) in
dry DCM at 0°C were added 1.5 equivalent of triethyl amine and 1 equivalent of acetyl
chloride. The reaction mixture was stirred at this temperature for 30 minutes and then
hydrolyzed with ice. The reaction was then made basic with a sodium carbonate solution
(10%) and extracted with DCM. The organic phase was dried with magnesium sulfate and

20  solvent removal afforded a residue which was purified by flash-chromatography to give



(3EZ,5S)-5- { 5-1(4-acetyl- | -piperazinyl)nmethyll-1, 2, 4-oxadi azol -3-yl |
-1-(11, 1' - bi phenyl I -4- ylcarbon |ly)-3-pyrrolidinone O nethyloxinme: 1H NVR
(300 MHz,wGODeA®7992.09 (m 3H, CH3), 2.65 (s, 4H, CH2), PCIEP82/@@2{m 2H,
CH2), 3.54 (m 2H, CH2), 3.71 (m 2H, CH2), 3.85-3.92 (m 5H, CH2; NOCH3),
4.36-4.50 (m 2H, CH2), 6.02 (m 1H, CH), 7.40-7.75 (m 10 9H, H arom;
MS(ESI): 503.2. (3Z,5S)-5-{5-[(4-acet3

1- 1- pi perazinyl)nmethyll-1, 2, 4-oxadi azol-3- 1 -ii f 1, i'-biphen "I]-4-

yl carbonyl ) -3-pyrrolidinone O nethvl oxim="H NVR (300 MHz, CDCl13): 2.09
(m 311. CH3), 2.65 (s, 4H, CH2), 2.90-3.20 (m 2H, CH2), 3.54 (m 2H,
CH2), 3.71 (m 2H, C112), 3.85-3.92 (m 5H, CH2; NOCH3), 4.36-4.50 (m 2H,
CH2), 6.02 (m 1H, CH), 7.40-7.75 (m 15 9H, H aron); MS(ESI): 503. 2.

Exanpl e 50:th§eip%§t)%?gf‘o%§g ks [5LE LRl UL OK o GRLDONKLLATNO) Tt Aol L. 2

4- oxadi azol HOXYT T TG PyT rof Taf nyt f carvonytt =1, 1 = ot prenyl .
O- NN-N 1.1'®iphkl L@'lkar&nvlwﬂpﬁdlﬂcﬁﬂﬁ@- VA0 e 06 G2Rix ture 310R-/Z-

l(:g lsl ZVEVIZ;] g 1t1?<1em%§ rl]€ r784A) yrlmlgi Iz&{j 4‘9Spu91%;[ ‘t|>3} ﬁglgd t1“he: pure é—?sor]ﬁgr cous(ﬂ;c;[ sl,eg rated%m
bi phenyl ] - Aﬁa!h@ﬂﬁoﬁﬁﬂ%jph@"u‘%? lc9¥hékahreth axat| mny asZIRAE, 04 vl BsisREPEXi M da

mde (Internediate tert - but oxycarbonyl )am no] ‘acetic acid, the
title conpdt¥elyigkdd98 8t puriiedy HPLED%Y% yiel d (78.2% purity by HPLC). 5 'H NMWR
(300 MHz, CDC13): 1.48 (s, 9H, CH3), 1.58 (s, 2H, CH2), 2.90-3.43 (m 2H,

CH2) , 4-acetyl-1-piperazinyl)methyl]-1.2,4-oxadiazol-3-y1}-1-([1,1"-biphenyl]-4-
lcarbonyl)-3-pyrrolidinone O-methyloxime: 'H NMR (300 MHz, CDCl3): 2.09 (m, 3H,
CHs), 2.65 (s, 4H, CHy), 2.90-3.20 (m, 2H, CHy), 3.54 (m, 2H, CH,), 3.71 (m, 2H, CHy),
3.85-3.92 (m, 5H, CH,; NOCHj3), 4.36-4.50 (m, 2H, CHy), 6.02 (m, 1H, CH), 7.40-7.75 (m,
10 9H, H arom); MS(EST": 503.2.

(32.55)-5-{5-[(4-acetyl-1-piperazinylmethyl]-1,2,4-oxadiazol-3-y1}-1-([1,1"-biphenvi}-4-

ylcarbonyl)-3-pyrrolidinone O-methyloxime: "H NMR (300 MHz, CDCI3): 2.09 {m, 313,

CHa), 2.65 (s, 4H, CHy), 2.90-3.20 (m, 2H, CHy), 3.54 (m, 2H, CH,), 3.71 (m, 2H, CH,),

3.85-3.92 (m, 5H, CH,; NOCHj3), 4.36-4.50 (m, 2H, CHs), 6.02 (m, 1H, CH), 7.40-7.75 (m,
15 9H, H arom); MS(EST"): 503.2.

Example 50: 4-{[(2S.4E2)-2-(5-{[(tert-butoxycarbonyaminolmethyl}-1.2.4-oxadiazol-3-

D-4-(methoxyimino olidinvl]carbonyl}-1.1'-biphenyl.




3.85 (s, 3H, NOCH3), 4.20-4.60 (m 2H, C112), 6.03 (m 1H, CH), 7.37-7.63
(m 9H, H arom); MS(ESI+): 492.20, MS(ESI"): 490.2. Exanple 51:

N ({3-[ (28042492799 ([ 1, 1' - bi phenyl ] - 4-yl car bonyl ) - 4- ( met ho®CITEPY2/06629
pyrrolidinyll 1,2, 4-oxadiazol-5- I}, nethyl)-3-(1-pieridinyl)propanam de.
o-- NI' N-N OON INH Ov N 10 4- { [(2S,4E2)-2-(5- {

[ (tent-but oxycar bonyl )am no] nethyl} -1, 2, 4- oxadi azol - 3-yl) - 4-

(et hoxyi m no) pyrrolidinyl]carbonyl}-1,1"-bi phenyl (Exanple 50) was treated
with a 25% TFA/DCM sol ution at OC. Theloteacti on was nonitored by LC/ M5 and
stopped after conpletion. The reaction was then nade basic with sodi um
carbonate solution (10% and 15 extracted with DCM The conbi ned organic
phases Were dri ed over magnesium sul fate. Solvent renoval afforded a crude

roduct, t i et € T resi due
e ssol oA RS R s BAlnL BESLAIL R, S (LRS- T 1
3-(1-pip erbmhenyl[] Mpylmhm‘l)eN‘almdcbx(y% @ogthasafiminb)- 2¥Whel1a1dek&ﬂaoxihﬂamﬁhctl on

m xture was.then vva added

B (L o B R R R T G N R B S

al [ owed t o gyesiRBdtie SOROHTRIH §TRBY.Futityesy HPECY.€act i on WO 02/ 102799
PCT/ EPO2/ 06629 -102 was nonitored by TLC and LC/I\/IS Usual ly after 12

hours stirrnin t he reaction was FH/ yzed washed wi.th
CHz)

Sodi um Gar HEMVE G6Y W@@wa/& 48&%.%%2;# 58 (s, 2 '90-3.43 (m, 24, CHy),

3.85 (s, 3H, NOCHj3), 4.20-4.60 (m, 2H, CHy), 6.03 (m, 1H, CH), 7.37-7.63 (m, 9H, H
arom.); MS(ESI)): 492.20, MS(ESI): 490.2.

10

4-{[(2S,4EZ)-2-(5-{[(tert-butoxycarbonyl)amino|methyl}-1,2,4-oxadiazol-3-yl)-4-
(methoxyimino)pyrrolidinyl]carbonyl}-1,1"-biphenyl (Example 50) was treated with a 25%
TFA/DCM solution at 0°C. The reaction was monitored by L.LC/MS and stopped after
completion. The reaction was then made basic with sodium carbonate solution (10%) and
15 extracted with DCM. The combined organic phases were dried over magnesium sulfate.
Solvent removal afforded a crude product, which was used without purification in the next
step. The residue was dissolved in DCM at room temperature, DMAP (1.1 equivalent) and
3-(1-piperidinyl)propanoic acid (1 equivalent) were added. The reaction mixture was then
cooled down to 0°C and EDC (1.1 equivalent) was added portion-wise. After stirring for

20  lhour at 0°C, the reaction mixture was allowed to warm to room temperature. The reaction



MySO4, and evaporated in vacuo to give a crude product. Flash

chromat ography on silica gel, eluting wth 60% Et OAc i n hexane, gave the
title conwowndozs® a m xture of E- and Z 5 isoners in 50% PC&IEPOL/@629%
purity by HPLC). MS(ESI): 531.5; MS(ESI") : 529.2. Exanple 52:
N({3-[(2S,4EZ2)-1-([ 1, 1' - bi phenyl | -4-yl carbonyl ) -4- (et hox)i m no)
pyrrolidinyl]-1, 2, 4-oxadi azol -5-yl nethyl)-3-(di met hyl am no) pr opanam de.
01- N/ V' A\ NN ONO ~NH O v N1 10

4-{[ (2S, 4EZ) - 2- (5-{[ (t ent - but oxycar boryio}am no] net hyl } - 1, 2, 4- oxadi azol - 3-yI
)-4- (met hoxyi m no)pyrrolidinyl]carbonyl}-1,1"-bi phenyl (Exanple 50) was
treated with a 25% TFA/DCM solution at OC. The reaction was nonitored by
LCI M5 and stopped after conpletion. The reacti on was then nade basic with

sodi um car hon {i 1 i ned

or gani ¢ phgxgaéggo\%gr&gedéy ﬁ“g: é%dg%@/%gjes‘sli% ? g‘?%rs SE%‘D% 5?&“# YAl

af forded a ngixtuctewfy Ipduslyzedyirhshlod weth sudiach d&tﬂdﬁ@!étsomubhflw@g H@éﬂ dﬂﬁért he next
step. The r %%{g‘ue was di ssalved in DCM at, room t enper at ur e, P (1

equi val ent )1\5Y and NyERPTRIEL Y raqa t%glaﬁ?ﬁ@ldefr@qm Visk ﬁhlymﬁ@geapaueeaﬂwarhe
reaction mgxf eruﬁnmhtsbemm 1ﬁ@exﬁ@v‘§hvta%eot§lea&ﬂqp%% §sla G0y &L 8 2 Was
added portlon W se. After stirring f hour at the reaction mxture
was al | émedsolfrtﬁrﬁ/ﬂaﬁﬁ%ﬁeldd@?rﬂ%@m@rbxHPéC)The reactl on was 20 nonitored by
TLC and LG/ MS. Usually after 12 hours stirring at RT, the reaction m xture

WO 02/ 1027995 BSTER9%. RB§R8r) ~5503.

10 4-{[(25,4EZ)-2-(5-{[(tert-butoxycarbonyl)amino]methyl}-1,2,4-oxadiazol-3-y1)-4-
(methoxyimino)pyrrolidinyl]carbonyl}-1,1'-biphenyl (Example 50) was treated with a 25%
TFA/DCM solution at 0°C. The reaction was monitored by LC/MS and stopped after
completion. The reaction was then made basic with sodium carbonate solution (10%) and
extracted with DCM. The combined organic phases were dried over magnesium sulfate.

15  Solvent removal afforded a crude product, which was used without purification in the next
step. The residue was dissolved in DCM at room temperature, DMAP (1.1 equivalent) and
N,N-dimethyl-B-alanine (1 equivalent) were added. The reaction mixture was then cooled
down to 0°C and EDC (1.1 equivalent) was added portion-wise. After stirring for 1hour at
0°C, the reaction mixture was allowed to warm to room temperature. The reaction was

20  monitored by TLC and LC/MS. Usually after 12 hours stirring at RT, the reaction mixture



was hydrol yzed, washed with sodi um carbonate solution (10%, dried over
MpSO4, and evaporated in vacuo to give a crude product. Flash

chr omat ogwepbsoxym silica gel, eluting wth 60% Et OAc i n RexaPe/og2ave t he
title conpound as a mxture of E- and Z-isoners in 52%yield (82%purity
by HPLC). 5 MS(ESI{):491.2. Exanple 53:

N-({3-1(2S,4EZ2)-1- (LI, " -Dbi phenyl]-4-yl carbonyl)-4-(nethox iym no)-
pyrrolidinyll-1,2, 4-oxadi azol -5-yl} nethyl)-2-(di net hyl am no)acetanm de. 0O
N I/ ~\ N ONO ~ 0)-,N, 4- { [(25nEZ)-2-(5- {

[ (t ent - but oxycar bonyl ) am no] met hyl } -1, 2, 4-oxadi azol -3-yl)-4 10
(et hoxyi m no) pyrrolidinyl]carbonyl}-1,1" -bi phenyl (Exanple 50) was treated
with a 25% TFA/DCM solution at OC. The reaction was nonitored by LC/ M5 and

st opped after ompl etion, The reaction s 4t hen e.basic w sodi um
car bonat o SeRASPETob et IR sh P crBinle Solb B SR E e e D 38 ¢
phases wer evafdreed o @icusraggies b ohids ptddatierlastiServ@nlogfaphpuanbiliad §€f dlegthga crude
product, which was used w t hout ptgri,fi cation in the next 15 step. The

resi due wasvih 86 EHeac Iiesens. &1V 56 Hile eompesurd@r @ MIgfrgo 4 2nd&hisyper éht ) and
(di met hyl argzgp}i@gggﬁ%}ﬁgit}dbe(ﬁpgqéi val ent) were added. The reaction m xture
was then .cooled down to 0C and EDC (1.1 equival ent) was added
portion-wise. After stirring for |hour at OC, the reaction m xture was

al | oned 5t o MBER D0*lobm t enperature. The reaction was nonitored by TLC and
LG M5, Usually after 12 hours stirring at RT, the reaction 20 m xture was

hydrol yzed,g nesh. w.ih. 11CRTPONGE L B YibhBBn {8 e BklifEnHVeEr MySHa
and evaporated I n vacuo to gl ve a crude product. ash chr omat ogr aphy on
silica pyrrolidinyl]-1.2.4-oxadiazol-5-y1} methyl)-2-(dimethylamino)acetamide.

O/

1

N

{

74 N N

4-{[(2S,4EZ)-2-(5-{[(tert-butoxycarbonyl)amino]methyl}-1,2,4-oxadiazol-3-yl)-4-

10 (methoxyimino)pyrrolidinyl]carbonyl}-1,1'-biphenyl (Example 50) was treated with a 25%
TFA/DCM solution at 0°C. The reaction was monitored by LC/MS and stopped after
completion. The reaction was then made basic with sodium carbonate solution (10%) and
extracted with DCM. The combined organic phases were dried over magnesium sulfate.
Solvent removal afforded a crude product, which was used without purification in the next

15  step. The residue was dissolved in DCM at room temperature, DMAP (1.1 equivalent) and
(dimethylamino)acetic acid (1 equivalent) were added. The reaction mixture was then
cooled down to 0°C and EDC (1.1 equivalent) was added portion-wise. After stirring for
Thour at 0°C, the reaction mixture was allowed to warm to room temperature. The reaction
was monitored by TLC and LC/MS. Usually after 12 hours stirring at RT, the reaction

20  mixture was hydrolyzed, washed with sodium carbonate solution (10%), dried over

MgSQs, and evaporated in vacuo to give a crude product. Flash chromatography on silica



WO 02/ 102799 PCT/ EPO2/ 06629 -104 gel, eluting with 60% Et OAc i n hexane,
gave the title conpound as a mxture of E- and Z- isoners in 45%yvyield
(88.1 % paoioesgodyy HPLC) . MS(ES| ") : 477.25: MS(ESI™) : 475PCH/EPEN6GSRY e 54:
4-1 [(2S,4EZ)-2-(5-{2-1(tert-butox can1rbony|)anino]ethy|

}-1,2, 4- oxadiazol 3- 5 Xl 4-(nmethox 'mno)pyrrolidinyllcarbonyl

-1,1" - bi phenyl _ NI N-N ON O HN\NyO O Follow ng the general nethod
as outlined in Exanple 15, starting from (2S,4E2)-1-([ 1, 1'-

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( netoaexyi m no) - 2- pyrrol i di necar boxi m da
mde (Internediate 8) and N-(tert-butoxycarbonyl)-(3-alanine, this
conpound was obtained in 10 75%yvyield (91 9% purity by HPLC). 1H NMR (300
VHz, CIKHS) 1.36 (s, 9H, CH3), 2.80-3.15 (m 4H, CH2), 3.51 (m 2H, CH2),

?‘J%Iﬁ’ bt SR i aody B0 AL Bl s tigPodtipdl aph il ople- 3 2 °°

4-{[(2S, 4EZ§on€ieré5:45(/1§Ie1c2688awxsplhﬁt§'<bwipm)(tent but ox cay
rbonyl ) am nol et hyl }- 15

2, 4- oxadi a I pyrrolidinyllcarbonyl}-1,1"-biphenyl;
(3EZ 5S) 5%&§§%¥% Z%%Z{'E%%%ﬁﬁ% é?iigt but oxyet hyl | -1, 2, 4- oxadi azol - 3-yl }
-1-([ 1,1 - blphenyl] 4- ylcarbonyl) 3-pyrrolidinone C>nethyIOX|nE

(3EZ, 59) - 5- d R drbdn ) afrifsdiyBZznb 4 Bxudibzol 3¢ f 1,

| ' - bi hen I Icarbon I rrolldlno ne O-
P y ]l -4- r)lllethox mlr)llo ) ohdy 1]carbonyl}-1.1'-biphenvl.

Following the general method as outlined in Example 15, starting from (25,4£2)-1-([1,1'-
biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and N-(tert-butoxycarbonyl)-B-alanine, this compound was obtained in

10 75% yield (91.9% purity by HPLC).

"H NMR (300 MHz, CDCL): 1.36 (s, 9H, CHj), 2.80-3.15 (m, 4H, CHy), 3.51 (m, 2H,
CH>), 3.78 (s, 3H, NOCHj3), 4.27-4.42 (m, 2H, CH3), 5.93 (m, 1H, CH), 7.39-7.56 (m, 9H,
H arom.); MS(ESI"): 506.20, MS(EST): 504.2.

15

hydroxvethyl]-1.2.4-oxadiazol-3-y1}-1-([1,1'-biphenyl1-4-vicarbonvy])-3-pyitolidinone O-

methyloxime.



met hyl oxi me. WO 02/ 102799 PCT/ EP02/06629 - 105 OO I I NNQO N NNNN
/' N % ON, OOON O-NONO NO( NHZ/~0OHO I NH2 OH Follow ng

t he generwb oogodted as outlined in Exanple 15, starting fr ®@CI/EP02/06629
(2S,4E2)-1-([1,1" -

bi phenyl ] - 4-yl car bonyl ) - N- hydr oxy- 4- ( net hoxyi m no) - 2- pyrrol i di necar boxi m da
mde (Internediate 8) and

(2S)-3-tert-butoxy-2-[(tert-butoxycarbonyl)am no] propanoic acid, the 5
title conpound, -105-

4-{[(2S, 4EZ) - 2- (5-{(1S)-2-tert-butoxy-l-[(ter .-h"toxycarbonyl)am no]
ethyl} -1, 2,4-oxadiazol-3-yl) ' -(z..athoxyim _ .)Pyrroiidinyl]cttruni

yl }-1; 1" -bi phenyl, was obtained in 44%yield (89.4%purity by HPLC).
MS(ESI): 578.5. 4- { [(2S 4EZ)-2-(5- {(1

S)-2-tert-butoxy- I-[(tert but oxycar bonyl ) am no] ethyl }-1,2,4- 10o~

oxadi azol - 3-yl ) - 4- (met hpxyi m no) pyrrolidi nyl ]|car bonyl} 1, 1' bi phgnyl (100
ng, 1.80mmol) was tr t d with a 25% TFA/ DEMsol ution at O0C for Il hour.

The reactio de basi c car bopat e soI ut o (10%

and extracte or gai® phases\ weleco -@: Lpver

magnesi um sul fate and %ol %b renoval © Tj[ o N\
NH

*“* AE

Following the general method as outlined in Example 15, starting from (25,4EZ)-1-([1,1'-

biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and (2.5)-3-tert-butoxy-2-[(tert-butoxycarbonyl)amino]propanoic acid, the
5  title compound, 4-{[(2S,4EZ)-2-(5-{(1.)-2-tert-butoxy-1-{{#e;+-bntoxycarbonyl)amino]
ethyl}-1,2,4-oxadiazcl-3-y1)-4-(zuethoxyiming)pyrrolidinyl Jeartonyl}-1,1-biphenyl, was
obtained in 4% yield (89.4% purity by HPLC). '

MS(EST): 578.5.

4-{[(25,4EZ)-2-(5-{(1S)-2-tert-butoxy-1-[(fert-butoxycarbonyl)amino]ethyl}-1,2,4~

10 oxadiazol-3-yl)-4-(methoxyimino)pyrrolidinyl]carbonyl}-1,1'-biphenyl (100 mg,
1.80mmol) was treated with a 25% TFA/DCM solution at 0°C for 1 hour. The reaction was
then made basic with a sodium carbonate solution (10%) and extracted with DCM. The
organic phases were combined and dried over magnesium sulfate and solvent removal
afforded two products, which were separated and purified by flash-chromatography to give

15  the desired products as mixtures of E-/Z-isomers, (3EZ,55)-5-{5-[(1S)-1-amino-2-tert-
butoxyethyl]-1,2,4-oxadiazol-3-yl}-1-([1,1'-biphenyl]-4-ylcarbonyl)-3-pyrrolidinone O-
methyloxime in 20% yield (80.8% purity by HPLC), and (3£Z,55)-5-{5-[(1S)-1-amino-2-
hydroxyethyl]-1,2,4-oxadiazol-3-yl}-1-([1,1'-biphenyl]-4-ylcarbonyl)-3-pyrrolidinone O-
methyloxime in 30% yield (98.1% purity by HPLC).



afforded two products, which were separated and purified by

fl ash-chromat ography to give 15 the desired products as m xtures of

E-/ Z-i some092/138Y, 5S) - 5- {5-[(1S)-1 -am no-2-tert- PCT/EP02/06629

but oxyet hyl ] -1, 2, 4- oxadi azol -3-yl }-1-([1, 1" - bi phenyl ] -4-yl carbonyl)-3-pyrro
| i di none O- nethyloxine in 20%yield (80.8%purity by HPLC), and
(3EZ,5S)-5-{5-[(1S)-1-am no- 2-

hydr oxyet hyl ] -1, 2, 4- oxadi azol -3-yl }-1-([ 1, 1' - bi phenyl ] - 4-yl car bonyl ) - 3- pyrr
olidinone 0- nethyloxime in 30%vyield-198: 1% purity by HPLC). WD 02/ 102799
PCT/ EPO2/ 06629 - 106 (3EZ, 5S)-5- {

5-[(1S)-1-am no-2-tert-butoxyethyl]-1, 2, 4- oxadi azol - 3-yl }

-1-([ 1,1 -bi phenyl]- 4-ylcarbonyl)-3-pyrrolidinone O nethyl oxi me: 1H NIVR

cro), 5 ba o) ot R et o Sl i ey 11

CH), 7.30-Z-ykarbonyl)Skpyrtélidimon O-MBhFSkine: 1141\3\/1&(350 (Vﬁ{—:zcm)lg)&m (s, 9H,

;r;l- E:grlgg)ml“ ¢E3)n8€%r(lgly%oﬁ%§)eg 3@9%%1@‘? éﬁﬁgﬁj %i—q’oﬁf%{ 08'}4\‘/&3 ,}é%%lgphenyl ]-4-

2.90-3. 15 2 6 , , ), 4.81
2903, CHA)iaBém Hy, @T@ 596(%51({501{)3!7130 9%?5‘&&%?%13(@1%?7%%4 )422 55

MS(ESI -): 420 56: 2S, 4EZ 1S, 2R) - 2-t t - but
e e - Bl égzéb%%ﬁl) AR ﬁyc&exsﬁﬁwb?a S ) ol S Bbipheny Lt

I t
( g)EZ 5(S ;rBSQ{eagﬁlzzyl) 3@@9M@1§%ﬁéngyﬁ§fﬁ}1&§@gowm @300%&9‘3@013) 2.90-3.15 (m,

11 -1, 2, 4- oXEd¢B203- 8@(&&;8}{ NQQGH;),1.05- ﬁﬁ%mmmﬁlﬂﬁm §1 Gay B&CH), 5.89 (m, 1H,
1Y) - 3-pyrr gl & ONgs Qa8 it Bt RasBsr: 12920, MY 4N N O EN'ZO O -N

10  propyl}-1.2.4-oxadiazol-3-yl1)-4-(methoxvirnino)pyrrolidinyl]carbonvl}-1.1"-biphenyl:
(3EZ,58)-5-{5-1{15,2R)-1-amino-2-hydroxynropvil-1.2.4-oxadiazol-3-y1}-1-([1,1'-

biphenyl]-4-ylcarbonyl)-3-pyrrolidinone O-methyloxime.
" -
N Q
| N
j
QN Oy
b =
O N .©O

Following the general method as outlined in Example 15, starting from (2S,4E2)-1-([1,1"-

15 biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxyimino)-2-pyrrolidinecarboximidamide
(Intermediate 8) and (2S,3R)-3-tert-butoxy-2-[(tert-butoxycarbonyl)amino]butanoic acid,
the title compound, 4-{[(2S,4EZ)-2-(5-{(1S,2R)-2-tert-butoxy-1-[(tert-butoxycarbonyl)
amino] propyl}-1,2,4-oxadiazol-3-yl)-4-(methoxyimino)pyrrolidinyl]carbonyl}-1,1'-
biphenyl, was obtained in 48% yield (85.9% purity by HPLC).

20 MS(ESI): 592.7



ON OOHNH2 OH Follow ng the general nethod as outlined in Exanple 15,
starting from (2S,4E2)-1-(][ 1, 1'- 15

bi phenyl J[wo-ogheapbonyl ) - N- hydr oxy- 4- ( met hoxyi m no) - 2- pyr r @Cirdgipnzemedboxi m da
m de (Internediate 8) and

(2S,3R)-3-tent-but oxy-2-[(tert-butoxycarbonyl)am no] butanoic acid, the
title conpound,

4-{[(2S, 4EZ) - 2- (5-{ (1S, 2R) - 2-tent - but oxy-| -[ (tert-but oxycarbonyl) am no]
propyl }-1, 2, 4- oxadi azol - 3-yl ) - 4- (met hox¢7 a1 no) pyrrol i di nyl]carbonyl}-1,1"-
bi phenyl, was obtained in 48%yvyield (85.9% purity by HPLC). 20

MS(ESI): 592. 7 WD 02/ 102799 PCT/ EP02/ 06629 - 107

4-{[(2S, 4EZ) - 2- ( 5- {(18 2R) - 2- tert but oxy-1|-[ (tert-butoxycarbonyl ) am noj

Y b phar s g 2 e AL T R AP BRI on
at | OtC for ( %S%'/ﬂ;wol Sm)eztt{ﬁat?mémmapyndudmylmnjdasm -bipihttiyl §1¢owgum Cﬁ{) bongt e
sol ution and extracted w I ses re_conbine
and dried ROmmalywasiertsdswity %@é‘pﬁd“%&KQéﬂ@u %Dad}gl fopgﬁ?l&,g HeACHE N Rue,
whi ch was %Hn'rﬁacﬁ%am wflﬂhaaséadﬁlm Qﬁﬁéxﬁ&r@nﬁﬁbmqmmaﬂ @Ma@te@mﬂhhma/ Théret hanol
as eluent to give the desired ({)roduct (-3EZ, 59) - (1S, 2R) - 1-am_no- 2-

hydr oxypr orwyga}llCJPIQ$e$ vmxa@nralzlm WPVG{ @a&nes’@ Vla}‘d&QWF‘ﬁé?‘BBYﬂ]/I ) - 3- pyr

puri ty by AEPEE it R 8! S oot ettt 4 > 2%

2.94-3. 25 (umthadbl ascaﬂaent t&g%theslesneamxodxme&b;z,s&) 5_1254(15@1eommnp 2@H CHZ)

cinyl 5 1( Smeoni 2 rossighenyr Ly Elpem R PR e 0

pyrrol i di nyhdinvhodntt; a¥Adixaae beF3Z6smhaxin 30%RId 0.3 purity by HPLC).

10 'HNMR (300 MHz, CDCls): 1.24-1.35 (m, 4H, CHs, CH), 2.94-3.25 (m, 2H, CHy), 3.83 (s,
3H, NOCH3), 4.22-4.50 (m, 3H, CH, CHy), 6.01 (m, 1H, CH), 7.38-7 60 (m, 9H, H arom);
MS(ESI): 436.3. ~

&
3

-

I
15

Following the general methods as outlined in Example 1 (Method B), starting from
(2S,4EZ)-1-(z‘ert-butoxycarbonyl)-4—(methoxyimino)-2-pyrrolidine—carboxylic acid
(Intermediate 2), ethyl amino(hydroxyimino)ethanoate (Intermediate 7) and [1,1'-biphenyl]-
4-carboxylic acid, the title compound was isolated, after flash-chromatography, as a

20  mixture of E-/Z-isomers as an oil in 35% yield (96.1 % purity by HPLC).



Il N_O ONN OL 0O 15 Follow ng the general nmethods as outlined in Exanple
1 (Method B), starting from o .
(2S, 4EZ) -wo(izam79but oxycar bonyl ) - 4- (met hoxyi ni no) - 2- pyr r olPCaTEPe2/e@eHOXY| i C
acid (Internediate 2), ethyl am no(hydroxyim no)ethanoate (Internediate 7)
and [1, 1' - bi phenyl ] 4-carboxylic acid, the title conpound was isol ated,
after flash-chromatography, as a 20 m xture of E-/Z-isoners as an oil in
35%yield (96.1 %purity by HPLC). WO 02/102799 PCT/ EP02/ 06629 -108 'H NWVR
(300 MHz, CDC13): 1.35 (t, 3H), 2.9-3.31gm 2H), 3.8 (m 3H), 4.2-4.60 (m
4H), 6.01 (s, 1H), 7.25-7.60 (m 9H); MS(ESI'): 435.3. Exanple 58:
5-f(2S,4EZ)-1-(f 1,1 -bi phenyl]-4-yl carbonyl)-4-(nethoxyi m no) pyrrolidinyfl
N-f 3-(di net hyl am no) propyl]-1, 2, 4- oxadi azol e-3-carboxamde. o N NO O
N~N O N - I

51 (25, 457) PP NEEICCLY 185,k BP9 (2 3-8 (midiD 47rh69 ey )
pyrrclidi ny.0r &, By 7.29xa60 @2,0lED; Sreesipxysate (187ng, 0.43mmol, Exanpl e 57)
was dissol vied in 3:1 THF  water (10nL) and stirred. LiOH (20ng,

0. 47mol , xture stlrred for 2 hours at room
ten’per at ur e= F3181a2 .‘7‘ Ssiansd .o ’ : [ “ Bl H \01: 8P 1 Q) DVI‘rOlldanH-
N-[3-(dimethylamino)propyl]-1,2.4-oxadiazole-3-carboxamide:
O/
N
|
@ N
Q —Q
0 NIN
o N/\/\N/
5 H '

Ethyl 5-[(25,4EZ)-1-([1,1"-biphenyl]-4-ylcarbonyl)-4-(iiethocyimino) pyrrolidinyl]-1,2,4-
oxadiazole-3-carboxylate (187mg, 0.43mmol, Example 57) was dissolved in 3:1 THF:
water (10mL) and stirred. LIOH (20mg, 0.47mmol, 1.1 eq) was added and the mixture
_ stirred for 2 hours at room temperature. THF was removed in vacuo, the residue diluted in

10 'water and the solution acidified with 6N HCI (2 drops, pH= 5). The aqueous phase was
extracted with DCM (2x10mL). The organic phase was dried with magnesium sulfate and
the solvent removed in vacuo to give the acid derivative (165mg, 94%) as a yellow oil. This
crude intermediate (102mg, 0.25mmol) was dissolved in DCM (5mL) and cooled to 0°C.
EDC.HCI (53mg, 0.28mmol, 1.1 eq) was added in one portion and the mixture stirred for

15 10 minutes. N '.,Nl-dimethyl-l,3-propanediamine (35mg, 0.28mmol, 1.1eq) was added and
the solution stirred at room temperature over night . The mixture was then washed with
10% aqueous citric acid (2x5mL). The separation was not good due to the partial solubility
of the compound in water. Organic solvent was removed in vacuo and the residue was

purified by semi-prep-LC to give the title compound in 56% yield (93% purity by HPLC).



10 water and the solution acidified with 6N HCl (2 drops, pH= 5). The
aqueous phase was extracted with DCM (2x101). The organi c phase was dried
wi th magneeinamxzed fate and the solvent renoved in vacuo POTPOBOdcke aci d
derivative (165ng, 94% as a yellow oil. This crude internediate (102ng,
0. 25mmol ) was dissolved in DCM (5nmL) and cooled to OC. EDC HC (53nyg,
0.28mmol, 1.1 eq) was added in one portion and the m xture stirred for 15
10 mi nutes. N1, N1-di net hyl -1, 3- propanedi am ne (35ng, 0.28nmol, 1.1eq) was
added and the solution stirred at roommenperature over night . The

m xture was then washed with 10% aqueous citric acid (2x5nmL). The
separation was not good due to the partial solubility of the conpound in
wat er. Organi c solvent was renoved in vacuo and the residue was purified

I o5 5 Bt ) R A R,

(m 2H), 2.88(8,31M.2-L6003, 41) 519 (4HH), 3257(6m(m2991) 7.8(08, 1M Mnysr*)c; 2-4. 60

(m 4H), 5. 9 (s, 1H), 7.25-7.65 (m 9H), 7.8 (m 1H); MS(ESI+): 491.4.
Exanpl e 59: S’dié‘heral procedure for the SO|Id phase synthesis of pyrrolidine
oxadi azole 5 derivatives of general fornula |I. with B being a substituent

of formla gladisss Cﬁ%@ﬁmﬁro@éﬁure ﬁ))f tHeQBH i PHasB s @ith &si SO pitioBRinefoxadiazole
(2S, 4EZ) - 1- ert butoxycarbon nethoxylnlno) 2- pyrrolldlne carboxyllc

aci d (Hﬂeﬂ?- Liizat oa 2 SR AQIMNUAR
oxime resin (34 97g, 50nnDI) mhlch was suspended in dry DCM (ZOOnﬂ)

Di i sopropyl aLQQQMigﬁge 10 (7.83mL, SOmvl) was then added to the
suspensi on nd sha overni ght at anbient tenperatures. The resin was

then filtered at the p gp and washed sequentially ;-rith DMF, L?CM and
finally di ebRglutien wé(ﬁSH Ebil dtegi-Yutorycabomdlei(methagyising)2- Pl islinsteaghoxghic st ep

Th
I, 18511 O AL o ORI TR RS it i) SRS Ay
filtering aB4Ohg 5|Ommml)awﬁlch/as&als ismapended in dry DCM (200ml). Dnsopropy;carbod11m1de

10 (7.83ml, 50mmol) was then added to the suspension and shaken overnight at ambicnt

temperatures. The resin was then filtered at the pump and washed sequentially witi: DMF,

12CM and finally diethyl ether before drying at 40°C in vacuo.
b) N-deprotection step

The resin obtained in the loading step was shaken with a 20% solution of trifluoroacetic
15 acid in dichloromethane (200ml) for 30 minutes prior to filtering at the pump and washing
sequentially with aliquots of DMF, DCM and finally diethyl ether before drying at room

temperature in vacuo.
¢) N-capping step

The resin from the previous step was transferred into a 96-well filter-plate (approx. 50mg
20  of dry resin/well) and each well treated with an N-reactive derivatising agent, e.g. with

either of the following solutions:

a) an acid chloride (0.165mmol) and diisopropylethylamine (0.165mmol) in dry dichloro-

methane (1ml), overnight



sequentially wth aliquots of DM, DCM and finally diethyl ether before
drying at room tenperature in vacuo. c¢) N-capping step The resin fromthe
previ ous wWoap/10exg9 transferred into a 96-well filter-platePCammoonce250mgy 20
of dry resin/well) and each well treated with an N-reactive derivatising
agent, e.g. with either of the followi ng solutions: a) an acid chloride
(0. 165mmol ) and diisopropyl ethylam ne (0.165mmol) in dry dichloro- nethane
(I'm), overnight WO 02/102799 PCT/ EP02/ 06629 -110 b) an acid (0. 165mmvl)
and DI C (0. 165mmol) in, depending on thegesolubility of the car- boxylic
acid, dry dichloromethane or NWP (1 nml) overnight. c) an isocyanate
(0.165mmol) in dry THE (1m ), overnight d) a sulfonyl chloride (0.165muvl)
and diisopropylethylanine (0.165mml) in NP 5 (im), overnight. e) a
benzyl (alk ) bromd 65mmol ) and dijsopropyl ethylam ne (0.165mmol) in
P (1) Dot Ghicommed s bLc \?\%éﬁnﬁéﬂl)%éFwd%&%h%@Pleé#mWf- at

anbi ent tenpe 5 T, f mashlng the resin
sequentially &mgg%%cgcﬁdq%tcg&%&{}%ﬁ/mﬁ@mNgfr?(r}lfdlﬂngl 'y l|;et hyl 10 ether before
drying at roomtenperature in vacuo. eavage step The am doxi ne
conmponent (9. gn130¢m@tﬁﬁﬁ-élﬁiiﬂ@§l)7nd0’1§?%rﬁwﬂ) aygatighided to suspensions of

the functionalised oxinme resin batches fromthe previous step (50ny,

0. 05mml ) i Dk i gﬂgﬁmeekend
period (- 66 hour son(yg%lﬁ%ﬂdgl ()e)rllt&%gno?}e&H?;lg@ﬁ?ﬂgggh%fQ ?lm%rt?:i ?t‘g‘rrn g%ﬁ on

resul t arft soIQEMD<MEBH$Waporated in vacuo. Pyridine (0.5- Im) was added to
the residue and the solution was refluxed overnight. After cooling to

anbi ent 1 ergel 8bihPrantffbrofid bIBsHRRRAARALH: S 14l 4AiH0 3B 5hBS if Rislues

re-di ssol ve

(1ml), overnight.

The plate was then sealed and shaken overnight at ambient temperature. The resins were
then filtered, washing the resin sequentially with aliquots of DMF, DCM and finally diethyl

10  ether before drying at room temperature in vacuo.
d) Cleavage step

The amidoxime component (e.g., Intermediates 7, 0.27mmol) was added to suspensions of
the functionalised oxime resin batches from the previous step (50mg, 0.05mmol) in DCM
(0.5-1ml), the plates sealed and shaken over the weekend period (~66 hours) at ambient

15  temperatures. After filtration, the resultant solvent was evaporated in vacuo. Pyridine (0.5-
1ml) was added to the residue and the solution was refluxed overnight. After cooling to
ambient temperature, the solution was evaporated in vacuo and the residues re-dissolved in
DCM (0.5-1ml). After a wash with 2 x 0.5-1ml 1M HClgg), the solutions were dried over
magnesium sulphate and evaporated in vacuo to give the crude products, which were

20 analyzed by HPLC and mass spectroscopy. In cases where an N-Boc-protecting group was
present on the oxadiazole substituent (e.g. Examples 40, 46-48), a solution of 25%TFA in
DCM (3ml) was added to the crude compound (typically 0.15mmol) and stirred at ambient
temperatures for 40min. The solvent was then removed in vacuo to give the N-deprotected

products.



DCM (0.5-1m ). After a wash with 2 x 0.5-1m 1M HCl (aq)., the solutions
were dried over magnesium sul phate and evaporated in vacuo to give the
crude proaooed9279hi ch were 20 anal yzed by HPLC and nass SPETRPOTO®RY. |n
cases where an N-Boc-protecting group was present on the oxadi azole
substituent (e.g. Exanples 40, 46-48), a solution of 25%FA in DCM (3ml)
was added to the crude conmpound (typically O.15mvl) and stirred at anbi ent
tenperatures for 40m n. The sol vent was then renoved in vacuo to give the
N-deprotected products. WO 02/ 102799 PBGJLEPO2/ 06629 - 111 Exanple 60:
(3EZ, 5S (3-benzyl-1 2 4-oxadiazol -5-yl)-I1-([1 1'-biphenyl|-4-ylcarbonyl)-
3-pyrrolidinone O nethyloxinmne o- NN N Followi ng the general nethod as
outlined in Exanple 59, starting from(2S,4EZ)-1-(tert- 5

but oxycar bq : hoxylnlno) 2- Eyrrolldlne carboxyllc acid
( | nt er nedi 5 alla T Lad Y180 1 g'“'f Adr4-ylcarbonyl)-

HXans O . 3
N- hydr oxy- %ﬂﬁgﬁﬂ%ﬁﬁhgﬁﬂhghgﬁﬁhﬂ? the title conpound was obtained in 86%
purity by niz = 453. 2. Exanple 61:

(3EZ5S)-1- (11, 1' - bi phenyl | -4-yl carbonyl )-5-(3-1[(2-fu I r~ nethyl)sul fanyl I -
met hyl }- 1, 2, 4- oxadi azol -5-vl )-3-pyrrolidin@he O nmethyloxime o- I ~N 0--~1
/ NO O=N

Following the general method as outlined in Example 59, starting from (25,4EZ)-1-(tert-

5  butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and N'-hydroxy-2-phenylethanimidamide, the title
compound was obtained in 86% purity by HPLC. MS(ESI)): 10/z = 453.2.

Example 61: (3EZ.,585)-1-({1,1"-biphenyl]-4-ylcarbonyl)-5-(3-{[(2-furylmethyl)sulfanvyl]-

methyl}-1,2.4-oxadiazol-5-y1)-3-pyrrolidinone O-methvloxime

?

ON
S
@4

Following the general method as outlined in Example 59, starting from (25,4E2)-1-(tert-

o—

!
N
2

10

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and 2-[(2-furylmethyl)sulfanyl]-N'-hydroxyethanimidamide,
the title compound was obtained in 53% purity by HPLC. MS(ESI"): m/z = 489.6.

15



S 10 O Followi ng the general nethod as outlined in Exanple 59, starting
from(2S,4EZ)-1-(tert-

but oxycarworgi1927499 ( met hoxyi m no) - 2- pyrrol i di ne- car boxyl i c PEEIEP02/06629
(Internediate 2), [1,1" - biphenyl]-4-carbonyl chloride, and

2-[(2-furyl nmet hyl ) sul fanyl ] - N- hydr oxyet hani m dam de, the title conpound
was obtained in 53%purity by HPLC. MS(ESI): nmlz = 489.6. 15 WD 02/102799
PCT/ EPO2/ 06629 -112 Exanple 62:

(3EZ,5S)-1-([1, 1" - bi phenyl | -4-yl car bony)125-{3- 12- oxo-2- (1-
pyrrolidinyl)ethyl]-1, 2, 4-oxadi azol -5-yl }-3-pyrrolidinone O neth, |oxine
O- NN OON N CNO Following the general nethod as outlined in Exanple
59, starting from (2S,4EZ)-1-(tert- 5

but oxycar bonyl ) - 4- ( et hoxy| m no) 2- pyrrol i di ne-carboxylic acid

(I'ntermedi gi.g i B : ]

(12) - N- hyd. : ' ) ' ~—the title
conpound wagrolidia _J]hﬁl’ivﬂ-rl 2849%@5201-5' Vliv3 Mldln%(ﬁ-&leﬂﬁvloﬁﬁ‘lé = 474. 2.
Exanpl e 63: (3EZ,5S)-1-([I, 1" -bi phenyl]-4-ylcarbonyl {3-[(2-pyridin

| sul fanyl methyll- 10 1, 2, 4- oxadi azol - 5-yl } - 3-65)1r rolidinone Oneth | oxine

CN

o)

Following the general method as outlined in Example 59, starting from (2S,4EZ)-1-(tert-

(941

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and (12)-N-hydroxy-3 -ox0-3-(1- '
pyrrolidinyl)propanimidamide, the title compound was obtained in 89% purity by HPLC.
MS(ESI'): m/z = 474.2.

Example 63: (3EZ.5

10 1,2.4-oxadiazol-5-y1}-3-pvyrrolidinone O-methvloxime

v
5

Following the general method as outlined in Example 59, starting from (2S,4EZ)-1-(tert-

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-

biphenyl]-4-carbonyl chloride, and N'-hydroxy-2-(2-pyridinylsulfanyl) ethanimidamide, the °
15 title compound was obtained in 66% purity by HPLC. MS(EST"): m/z = 486.2.



NO \\ / ONAS Nb-~ Followi ng the general nethod as outlined in Exanple
59, starting from (2S,4EZ)-1-(tert-
but oxycarworgi1)2749 ( met hoxyi m no) - 2- pyrrol i di ne- car boxyl i c PEETEP02/06629
(Internediate 2), [1,1" - biphenyl]-4-carbonyl chloride, and
N- hydr oxy- 2- (2- pyri di nyl sul fanyl ) ethani m danm de, the ' 15 title conpound
was obtained in 66%purity by HPLC. MS(ESI+): mz = 486.2. WO 02/ 102799
PCT/ EPO2/ 06629 -113 Exanple 64: (3EZ 5S)-1-([1, 1 -biphenyll-4-ylcarbony
-5-13- 4-fluorophenyl)-1,2,4- oxadi azolt5-E]-3-1yrrolidinone O nethyl oxi ne
o N pO,NNF Following the general nethod as outlined in Exanple 59,
starting from (2S5, 4EZ)-1-(tert- 5
but oxycar bonyl ) - 4- ( et hoxyl m no) - 2-pyrrolidi ne-carboxylic acid

.I

(I nternedi ] - ,
4-t | uor o- N6 e Lisis &s- obt ai ned
in 79% puri gdl zolHHdﬁB ﬂ\/ﬁbﬁ&nbne Oirﬂeﬂﬂlé)ﬁﬂleZ Exarrpl e 65
(3EZ,5S)-1-([I,1"-biphenyll-4-ylcarbonyl)-5-{3-[(2-thienylsul fanyl)nmethyl]-
1, 2, 4- oxadi azol -5-y}-3- pyrrolidinone O-nethyloxine O- NN o NO
N
I
Q
o o N
=

Following the general method as outlined in Example 59, starting from (25,4EZ)-1-(ter?-
5  butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Interinediate 2), [1,1'-

biphenyl]-4-carbonyl chloride, and 4-fluoro-N'-hydrozybenzenecarboximidamide, the iitle
compound was obtained in 79% purity by HPLC. MS(ESI): m/z = 457.2.

10

Following the general method as outlined in Example 59, starting from (2S,4EZ)-1-(tert-

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and N'-hydroxy-2-(2-thienylsulfanyl) ethanimidamide, the
title compound was obtained in 81% purity by HPLC. MS(ESTY): m/z = 491.4.



N S 10t Followng the general nethod as outlined in Exanple 59, starting
from(2S,4EZ)-1-(tert-

but oxycarworgi1927499 ( met hoxyi m no) - 2- pyrrol i di ne- car boxyl i c PEEIEP02/06629
(Internediate 2), [1,1" - biphenyl]-4-carbonyl chloride, and

N- hydr oxy-2- (2-thi enyl sul fanyl) ethani mdamde, the title conpound was
obtained in 81 % purity by HPLC. MS(ESI+): nmz = 491.4. WD 02/ 102799

PCT/ EP02/ 06629 -114 Exanple 66: (3EZ 5 42 1-(fl,1"-biphenyll-4-yl carbon
ly)-5-{3-[2-(3,5-dimeth 1Y 1H pyrazol -11 yl)ethyl] 1, 2, 4- oxadi azol - 5-yl
pyrrolidinone O-nethyloxime O- NN 00 "N NN N Fol I ow ng the general

met hod as outlined in Exanple 59, starting from(2S,4EZ2)- 1 -(tert- 5
l),,toxycarbonyl)-4-(met hoxyi m no)-2-pyrrolidin?-carboxylic acid

(I'ntermedi kan2)k 66l BEY SS)J@L(IPhmﬂéﬂenélﬁmaﬂbﬁﬂadvmw{@rrz 4 5-@Rethyl-1H-pyrazol-

3- (3, 5-di nrethyl -TH—pyrazcﬂ I—yl hyd roxy propam m dam de, the titlTe
conmpound wasDethwHi ndd-axadigasiaSaylt | WidiHphg ShFieK mz = 485.3. Exanple
67: 3EZ,55)-1-([1, 1 -bi phenyl] 4- yI carbonxl) 5 {3 [ (meth Isy ul f onyl

met hyl I - 10 1, 2, 4- oxadi azol -5-yl }-3-pyrroli dbnone Onmeth loxime O0- N

XN

AN

Following the general method as outlined in Example 59, starting from (25,4EZ)-1-(tert-

5 b:stoxycarbony‘1)¢4-(methoxyimino)-2—pyrrolidine—c.arboxylic acid (Intermediate 2), [1,1'-
biphenyl]} -4-sarboﬂy1 chloride, and 3-(3,5-dimethyl-1H-pyrazol-1-yl)-N'-hydroxy-
propanimidamide, the title compound was obtained in 79% purity by HPLC. MS(ESI"):
m/z = 485.3.

Example 67: (3EZ.55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5- {3-[(methylsulfonyDmethvyl]-

10  1.2.4-oxadjazol-5-yl}-3-pyrrolidinone O-methyloxime

o—
/

N
!
NCZ
0 70
=N
n
O=?

Following the general method as outlined in Example 59, starting from (2S5,4EZ)-1-(tert-

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-

biphenyl]-4-carbonyl chloride, and N'-hydroxy-2-(methylsulfonyl)ethanimidamide, the title
15  compound was obtained in 87% purity by HPLC. MS(ESI"): m/z = 455.2.



N 0-0- ON O O0=0S~-N | Followi ng the general nethod as outlined in
Exanpl e 59, starting from (2S,4EZ)-1-(tert-

but oxycarworgi1927499 ( met hoxyi m no) - 2- pyrrol i di ne- car boxyl i c PEEIEP02/06629
(Internediate 2), [1,1" - biphenyl]-4-carbonyl chloride, and

N hydr.oxy- 2- (et hyl sul f onyl ) et hani m dam de, the title 15 conmpound was
obtained in 87% purity by HPLC. MS(ESI): mz = 455.2. WO 02/ 102799
PCT/ EPO2/ 06629 - 115 Exanple 68:

(3EZ,5S)-1- (L, 1" -bi phenyll-4-_yl carbonyllj)-5- 13- (5-net hyl - 3-i soxazolyl -1 2
4- oxadi azol -5-yl]-3-pyrrolidinone Oneth loy xime o- NO-O~ NON Q NN
O Followi ng the general nmethod as outlined in Exanple 59, starting from
(2S,4EZ)-1-(tert- 5

but oxycar by 1.2.4-
(I'nternedi ate ) 1 - N pheny Hony ge, —ana

N- hydr oxy- i 5-81-8 Bdihenec@mipmikyloxidem de, the title conpound was
obtained in 78% purity by HP LC. MS(ESI ): mz = 444.2. Exanple 69:
3EZ, 5SLFI, | ' - bi phenyl ] - 4-yl carbonyl 5-[ 3- (2-t hignyl methyl) -1, 2, 4-

oxadi azol -5-yl]-3-pyrrolidinone O nethyl oxi ng/ &
|
N(\z
N
N

O

-0

N

Following the general method as outlined in Example 59, starting from (2S,4EZ)-1-(tert-

5  butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and N-hydroxy-5-methyl-3-isoxazole-carboximidamide, the
title compound was obtained in 78% purity by HPLC. MS(EST): m/z = 444.2.

Example 69: (3EZ.55)-1-([1,1"-biphenvl]-4-vlcarbonyl)-5-[3-(2-thienylmethvyl)-1.2.4-

oxadiazol-5-vy1]-3-pyrrolidinone O-methvloxime

o—
!

O R

N
0 0" ™N
N=

—

S

S

10

Following the general method as outlined in Example 59, starting from (2S,4EZ)-1-(tert-
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and N'-hydroxy-2-(2-thienyl)ethanimidamide, the title
compound was obtained in 85% purity by HPLC. MS(ESI): m/z = 459.2.



NON~OONS 10 Follow ng the general nethod as outlined in Exanple 59,
starting from (2S,4E2)-1-(tert-

but oxycarworgi1927499 ( met hoxyi m no) - 2- pyrrol i di ne- car boxyl i c PEEIEP02/06629
(Internediate 2), [1,1" - biphenyl]-4-carbonyl chloride, and

N- hydr oxy- 2- (2-t hi enyl ) et hani m dam de, the title conpound was obtained in
85% purity by HPLC. MS(ESI): mz = 459.2. WD 02/102799 PCT/ EP02/ 06629
116- Exanpl e 70: 3EZ,5S)-1-(f

1,1' - bi phenyl | - 4-yl carbonyl ) - 5- (3- phenylis%, 2, 4- oxadi azol - 5-y1) -
3-pyrrolidinone Onethyloxine -O N N1 OO0 N Follow ng the general

met hod as outlined in Exanple 59, starting from (2S 4EZ)-1-(tert- 5

but oxycar bonyl ) - 4- ( et hoxyl m no) 2-pyrrolidine-carboxylic acid

(I nt er medi gt , ‘ bj ;

pur| ty by I-Phﬁrole(oESla—meﬂiymxﬁnéBQ 2. Exarrpl e 71
(3EZ,5S)-1-(j!I,1"-biphenyl]-4-ylcarbon 1)-5- 3-{[(2-fu Ir~yl)sul fonyll -
met hyl }-1, 2, 4-oxadi azol -5-yl)-3-pyrrolidi none O nmethyloxime O- NN O NO

Following the general method as outlined in Example 59, starting from (2S,4EZ)-1-(tert-

5  butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and N'-hydroxybenzenecarboximidamide, the title
compound was obtained in 82% purity by HPLC. MS(ESI"): m/z = 439.2.

Example 71: (3EZ.55)-1-([1.1"-biphenyl]-4-vicarbonvl)-5-(3-{[(2-furylmethyl)sulfonyl]- .

methyl}-1,2.4-oxadiazol-5-y1)-3-pyrrolidinone O-methyloxime

Q

!

10 0

Following the general method as outlined in Example 59, starting from (2S,4EZ)-1-(tert-
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl}-4-carbonyl chloride, and 2-[(2-furylmethyl)sulfonyl]-N'-hydroxy-ethanimid-
amide, the title compound was obtained in 88% purity by HPLC. MS(ESI"): m/z = 521.4.



/ OOS 10 0 Follow ng the general nethod as outlined in Exanple 59,
starting from (2S,4EZ)-1-(tert

but oxycarworgi1927499 ( met hoxyi m no) - 2- pyrrol i di ne- car boxyl i c PEEIEP02/06629
(Internediate 2), [1,1" - biphenyl]-4-carbonyl chloride, and
2-[(2-furyl net hyl ) sul fonyl ] - N hydroxy-ethanimd- amde, the titl
was obtained in 88% purity by HPLC. MS(ESI+): mlz = 521.4. WO 02
PCT/ EPO2/ 06629 117- Exanpl e 72: (3EZ5S)-5-[3-(am nonethyl)-1 2
4- oxadi azol -5-yl 1-1- (11 1' - bi phenyl - 4--ii7ear bonyl ) - 3- pyrrol i di none

O nethyloxinme 0- ~N 0-0~ NO O "N H2N Foll owi ng the general method as
outlined in Exanple 59, starting from (2S,4EZ)-1-(tert- 5

but oxycar bonyl ) - 4- (et hoxyi m no) - 2- pyrrol i di ne-carboxylic acid

E '225 er med: %ﬁ@; (FRe) AT gj;@ haorndlh i HONYL

title conpodeubamad)-bhyresikinons ©-fbtypiné y by HPLC. MS(ESI): mz = 392.0.
Exanpl e 73:

(3EZ,59)-1-([1,1" - blphenyll-4 ylcarbonyl) 5- {3_L(F£D hydr oxy( phenyl)-10
met hyl | -1, 2, 4- oxadi azol -5-yl }-3 yrroI|d|nonelC>nethyIOX|ne O NNI OiN

N O 'N(’Z

e conpound
/102799

Following the general method as outlined in Example 59, starting from (2S,4EZ)-1-(tert-
5  butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and fert-butyl (22)-2-amino-2-(hydroxyimino)

ethylcarbamate (an Intermediate 7), the title compound was obtainea in 85% purity by
HPLC. MS(EST"): m/z = 392.0.

10

Following the general method as outlined in Example 59, starting from (25,4EZ)-1-(tert-
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and (2RS)-N',2-dihydroxy-2-phenylethanimidamide (an

15 Intermediate 7), the title compound was obtained in 75% purity by HPLC. MS(ESI"): m/z =
469.3.



HO Follow ng the general nethod as outlined in Exanple 59, starting from
(2S,4EZ)-1-(tert- butoxycarbonyl)-4-(nethoxyi m no)-2-pyrrolidine-carboxylic
acid (I ntwopreedozde 2), [1,1' - biphenyl]-4-carbonyl chlori ¢€I/En206629

(2RS) - N, 2-di hydr oxy- 2- phenyl et hani m dam de (an 15 Internediate 7), the
title conpound was obtained in 75% purity by HPLC. MS(ESI'): mz = 469. 3.
WO 02/ 102799 PCT/ EP02/ 06629 118- Exanpl e 74:

(3EZ,5S)-1-(F1, 1" - bi phenyl | -4-yl carbonyl )-5-{3-1(1RS) -1 - hydroxypropyl | -

1, 2, 4- oxadi azol -5-yl | -3-pyrrolidinone &mgethyloxime 0O-- NON 0J J N OH
Fol |l owi ng the general nethod as outlined in Exanple 59, starting from
(2S,4EZ)-1-(tert- 5

but oxycar bonyl ) - 4- (rret hoxyl m no) 2- pyrrol i di ne-carboxylic acid

(I'ntermedi at : b I

(2RS) - N, 2- g ; { B : AL P
was obt ai nelg2, 4mx2<9%o@15w11-\3 rb/ﬁohlﬁih&le bemﬂz = 421. 2. Exarrpl e 75:
(3EZ,5S)-1-(1l,1"-bi phenyl|-4-yl carbonyl)-5-[3-(hydroxymnet hyl) - , 4-

oxadi azol - 5- yII-3 pyrrolidi none Omsthyloxwre O NO-0-~ N OO

fiN

/

OH

Following the general method as outlined in Example 59, starting from (2S,4EZ)-1-(tert-

5  butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and (2RS)-N',2-dihydroxybutanimidamide (an Intermediate '
7), the title compound was obtained in 79% purity by HPLC. MS(ESI): m/z = 421.2.

Example 75: (3EZ,55)-1-([1,1-biphenvyl}-4-ylcarbonvl)-5-[3-(hvdroxymethvl)-1.2.4-

oxadiazol-5-y1]-3-pyrrolidinone O-methyloxime

‘Z

10 HO

Following the general method as outlined in Example 59, starting from (25,4EZ)-1-(tert-
butoxycarbonyl)—4-(meth6xyimino)-2-pyrrolidine-carboxy1ic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and N',2-dihydroxyethanimidamide (an Intermediate 7), the
title compound was obtained in 85% purity by HPLC. MS(ESI): m/z = 393.0.

15



~ 10 HO Follow ng the general nethod as outlined in Exanple 59, starting
from(2S,4EZ)-1-(tert-

but oxycarworgi1927499 ( met hoxyi m no) - 2- pyrrol i di ne- car boxyl i c PEEIEP02/06629
(Internediate 2), [1,1" - biphenyl]-4-carbonyl chloride, and

N, 2- di hydr oxyet hani m dam de (an Internediate 7), the title conpound was
obtained in 85%purity by HPLC. MS(ESI+): mz = 393.0. 15 WD 02/102799
PCT/ EPO2/ 06629 -119 Example 76: (3EZ 5S)-1-([I,!"-bi

henyl | - 4-yl car bonyl ) -5-{3-[ (1S2R) - 2- hydnexyc cy | o-

hexyl]-1, 2, 4- oxadi azol - 5-y1-3-pyrrolidinone Oneth_yloxine 0 NN O-N 0,
N 1A HO Follow ng the general nethod as outlined in Exanple 59, starting
from (2S,4EZ) - 1- (tert- 5

but oxycar bonyl ) - 4- ( et hoxy| m no) - 2- pyrrolidi ne-carboxylic acid

(I'ntermedi >
(1S, 2R) - M 0 SRAR: & 7), the
t itle conpdmml-mg-abﬁmzaleﬂyltmﬁﬁ lmi_moﬂexz ethixGine I\/B( ESf ) rﬂ z = 461. 2.

Exanpl e 77: 3EZ55)~j| 1'-biphen |y 1_4-ylcarbon
lam) -5-{3-[(3RS)-pi peridinyll-1,2,4- 10 oxad| azol -5-yl }-3-pyrrrolidinone

O nmethyloxime 0O N k/NO N

,,,,,

Following the general method as outlined in Example 59, starting from (2S,4E2)-1-(tert-

5  butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2); [1,1'-
biphenyl]-4-carbonyl chloride, and (15,2R)-V',2-dihydroxycyclohexane-carboximidamide
(an Iwermediaie 7), the title compound was obtained in 85% purity by HPLC. MS(ESI):
m/z=461.2.

Example 77: (3EZ.55)-1-([1.1'-biphenyl]-4-ylcarbonyl)-5-{3-[(3RS)-piperidinyl]-1,2.4-

10  oxadiazol-5-yl}-3- olidinone O-methyloxime

Following the general method as outlined in Example 59, starting from (25,4EZ)-1-(tert-
butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-
biphenyl]-4-carbonyl chloride, and zert-butyl (3RS)-3-[amino(hydroxyimino)methyl]-1-



%\, NH Followi ng the general nethod as outlined in Exanple 59, starting
from(2S,4EZ)-1-(tert-

but oxycarworgi1927499 ( met hoxyi m no) - 2- pyrrol i di ne- car boxyl i c PEEIEP02/06629
(Internediate 2), [1,1" - biphenyl]-4-carbonyl chloride, and tert-butyl

(3RS) - 3-[ am no( hydr oxyi mi no) net hyl ]-1 WD 02/ 102799 PCT/ EP02/ 06629 - 120

pi peri di necarboxylate (an Internediate 7), the title conpound was obtai ned
in 77% purity by HPLC. MS(ESI): mz = 446.2. Exanple 78: (3EZ 5S)-1-(II

| ' - bi phenyl | -4-yl carbonyl )-5-{3-r(2RS)-1ppperidinyl]-1 2 4- oxadi azol -5-yl }
-3 -pyrrolidinone O nethvloximre o N NOO-0--~-ONAN NH 5 Follow ng
the general nethod as outlined in Exanple 59, starting from

(2S, 4E2) - 1- (tert- but oxycar bonyl ) - 4- (rret hoxyi m no) - 2- pyrrol i di ne-carboxylic
acid (Inter msdl 1 bi n ar bon chl gri.de tert but yl
(2RS) - 2- [ aRiPRagh 3"?13%? )IWS]E“F\‘%'H% ;{) %%B%FPHEPH%‘& ﬁ%%‘“tde‘na’gg (P pufity

| nt er medi abgHP)LC MﬁES["t)Irﬁ/zc;omnd was obtained in 78% purity 1o by HPLC
MS(ESf): ni/z = 446. 2. Exanpl e 79: Ceneral procedure for the sol ution-phase

synt hesi s qf ) %eneral formula I, with
B being a s6f PELey i~ rorrel .L( §)-giperidinyl]-1.2.4-
(3EZ5S) - 1- 6kaJdlékzor-ben_Jﬁ @g&_ﬁndﬁﬂﬁ&@f@&h@ (5 thi oxo-4 5-di hydro-1 3
4- oxadi azol - 2-yl)-3-pyrolidinone nmet hvloxi me O N

b

Foliowing the general method as outlined in Example 59, starting from (2S5,4E2)-1-(tert-

butoxycarbonyl)-4-(methoxyimino)-2-pyrrolidine-carboxylic acid (Intermediate 2), [1,1'-

biphenyl]-4-carbonyl chloride, and tert-butyl (2RS)-2-[amino(hydroxyimino)methyl]-1-

piperidinecarboxylate (an Intermediate 7), the title compound was obtained in 78% purity
10 by HPLC. MS(EST"): m/z = 446.2.

Example 79: General procedure for the solution-phase synthesis of pvrrolidine oxadiazole

derivatives of general formula I, with B being a substituent of formula III, X = S (Schemes
9.11): (3EZ.55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-(5-thioxo-4.5-dihydro-1,3.4-oxadiazol-

2-y)-3-pyrrolidinone O-methyloxime

/
O.
N\
MNenn
N o

15



v NN NH NOS 15 WO 02/102799 PCT/ EP02/ 06629 -121 To a sol ution of
tert-butyl (2S,4EZ)-2-(hydrazi nocarbonyl)-4-(nethoxyi m no)-1-
pyrrolidiwesanmyayl ate (I nternediate 9, 2.86mmvl es; 780ngPCIIEPEL/M@®RDI
(25nL) at OC was added carbon disulfide (6.86mvles; 522ng) and potassium
hydr oxi de (3nmmol es; 168ng). The m xture was refluxed for 7h. The sol vent
was evaporated and the residue re-dissolved 5 in Et OAc and washed with
NHACL sat and 10%MNaHCO3 and brine. The organic |layer was dried over Na2SO4
and evaporated to give the desired N-pnatected internediate, tert-butyl
(2S, 4EZ) - 4- (et hoxyi m no) - 2- ( 5-t hi oxo-4,

5-di hydro- 1, 3, 4- oxadi azol - 2-yl ) - 1- pyrrol i di ne- carboxylate, as a yell ow sh
oil (200nmg, 23% . 'H NWR (CDC13): 1.46 m 9H, CH3), 2.7-3.3 (m 2H, CH2),

3.88 , 3 - 4. 05- H. CH

VB( APE:IS - To 3 %ﬁg & ?Etergguqﬂg;? & ﬂ}tséélz B tdéarZFPEO %EP %yl ﬁc‘ ﬂ}g’g@“ﬁ?@ﬁ ougl) st ep,

tert-but yI p(fﬁ(&dﬂ;ﬁﬁ)ifbbxﬁlmt(hﬁetmeilatg 9, 2.86mmoles; |’780mg) in ethanol (251?1L)dat 0°C wag |
2-(5 Zo -1-pyrrolidi necarboxyl a

Lo (0 61\ RHSEEEb0D i WPl 2ame) FhE Grig ek oKy (Rmolesdadmas gac

was bubbl eghé piQurelvif rE@bWH iV Phe <fWenBwad Q@ap%fbltéﬁedﬁtd tﬁ%siﬁ}f@fy)&l%%dand

the residue re-dissolved in DCM 15 and evaporat-ed. The residue was again

r e- di ssbl v BiQAe padwashedmithoNE) Chsatiand: K%\ #yCQminkbrirs, Theronghms 1a}’511®mg) was
added, fol hx(?&f?fepxla% V&nﬁ%@%ﬁw&ﬁ% @ éx%%t‘.ﬁ%gésu%? f)%%?%%el?ttehnedla% z‘ert 153}11911

[1, 1' - bi phen yonyl reviou
di ssol ved (2%, m%%n@mxﬁﬂmo)-m-thim-ﬂrﬁadﬁhydeo-Ms4 stadiazeld2-gt)- I-prroliditrr ni ght .

To the m xture.,was thep adde 0 Pol -trisamne (3.45mvl/g) to
scavenge tﬁagg%{gﬁtef@agﬁﬂ%\?ﬁﬁgﬂ&ﬁ)gm{gg bhaction was agitated for an
additional 5 h, then filtered and the filtrate was washed w th NH4d sat
and bri ne, ‘HNMR (ODE,)Na26@, A CH 2. 38l VEen 2R \GHE) A&, 3HheHs0)d£.05-

10 4.35 (m, 2H, CH2), 5.29 (m, 1H, CH-N). MS(APCI ): 313.0.

The N-protected intermediate from the previous step, tert-butyl (25,4EZ)-4~(methoxy-
imino)-2-(5-thioxo-4,5-dikydro-1,3,4- oxad1a201 -2-yl)-1-pyrrolidinecarboxylate (0.64
mmoles; 200mg), was dissoived in dry DCM (25mL) at 0°C and HCI gas was bubbled into
the solution for 20min. The solvent was evaporated and the residue re-dissolved in DCM

15 and evaporated. The residue was again re-dissolved in dried DCM (20mL) and
triethylamine (5.12mmoles; 518mg) was added, followed by slow addition of the N-
capping agent, e.g. of [1;1'—bipheny1]-4-carbonyl chloride (0.64mmoles; 139mg),
previously dissolved in DCM at 0°C; the reaction mixture was stirred at r.t. overnight. To
the mixture was then added 200mg of Pol-trisamine (3.45mmol/g) to scavenge the acyl

20  chloride and the reaction was agitated for an additional 5 h, then filtered and the filtrate was
washed with NH4Clsat and brine, dried over Na;SO4 and the solvent evaporated. The crude
product was purified by FC using a linear gradient 40:60 (EtOAc:Cyclohexane) to 90:10
(EtOAc:MeOH) on the flash master for 37minutes, to afford the title compound, (3£Z,55)-
1-([1,1'-biphenyl]-4-ylcarbonyl)-5-(5-thioxo-4,5-dihydro-1,3,4-oxadiazol-2-yl)-3-

25 pyrrolidinone O-methyloxime (40mg, 16%).

'"H-NMR (CDCl;): 2.8-3.2 (m, 2H, CH2), 3.9 (s, 3H, CH3-0), 4.2-4.5 (m, 2H, CH2), 5.95
(m, 1H, CH-N), 7.3-7.7 (m, 9H, Ar). MS(APCT"): 395.0; MS(APCI): 393.0.



product was purified by FC using a |linear gradient 40:60

(Et QAc: Cycl ohexane) to 90:10 (EtQAc: MeOH) on the flash master for

37m nut eswotoe/1ed7pord the title conpound, (3EZ 5S)- 1-([ PCT/EP02/06629

1, 1' - bi phenyl ]-4-yl carbonyl)-5-(5-thi oxo-4, 5-di hydro- 1, 3, 4- oxadi azol - 2-yl ) -
3 25 pyrrolidinone O nethyloxime (40ng, 169 . 'H-NVMR (CDC 3): 2.8-3.2 (m
2H, C112), 3.9 (s, 3H, CH3-O, 4.2-4.5 (m 2H, CH2), 5.95 (m 1H, CHN),
7.3-7.7 (m 9H, Ar). MS(APClI): 395.0; MS(APCI"): 393.0. WD 02/102799

PCT/ EP02/ 06629 -122 Exanpl e 80: General22procedure for the sol ution-phase
synt hesis of pyrrolidine oxadi azole derivatives of general formula I, with
B=Ill, X0 (Schenes 9,11): 5-[(2S 4EZ)-1-([1 1'- biphen

111- 4-yl carbonyl ) -4- (met hoxyi m no) pyrrolidin 11-1 3 4-oxadi azol-2(3 -one 0

-NH N 0 ( OE,DJHR,% 80: EorBra? blotLdu? st Mol dn 3ha§e\ %th%%ig ¥t pygrolidine oxadiazale |

(2S, 4EZ) - 2-nydr azr mocar bonyl ) - 4- (Tet TOXyT M1 =1- AT ecar boxyl at e
(I nter medi mwv%vem«sﬁmdlé‘&mmnmﬂa BiﬁdIIIXFe(Dh(\Slchéﬁléb@ 11025 YIQMEIZE&( [12i79nD)
in THE (25 . (2. I es 448ny) .

The stirri H i FoT—2 .

and 1,1' -carbonyldiim dazol e were added and stirring was continued at room
10 terrperature overni ght. The sol vent,was evaporated and the residue was

di ssolved in EtOAc and washed with NK4C sat., and 10% NaHCO3, and bri ne.
The organic |layer was dried over Na2S nd gvaporated to dryness to give
the desired N-protected internediate, tert ut

(2S, 4E) - 4- (et hoxyi m no) - 2- ( 5- oxo- 4, 5-di dch‘l&
pyrrolidi necarboxylate, as a white foan
1.46 (s, 9H, CH3), 2.8-3.25 (m 2H, C
(m 2H, CH2), 5.06 (m 1H, CHN). A
internmediate fromthe previous stg

(2, 4- oxadi azol - 2-yl ) -1-
50y, 84% . 15 1H NWVR (CDC13):
3.88 (s, 3H, CH3-0), 4.05- 4.35
1 -): 297.0. The N-protected
tent-butyl (2S, 4E)-4-(nethoxyi m no) -

5  To a stirring solution of tert-butyl (25,4EZ)-2-(hydrazinocarbonyl)-4-(methoxyimino)-1-
pyrolidinecarboxylate (Intermediate 9, 1.84mmoles; 500mg) and triethylamine
(2.76mmoles; 27%ng) in THF (25mL) at 0°C was added 1,1'-carbonyldiimidazole
(2.76mmoles; 448mg). The stirring was continued for 5 hours. Another portion of
triethylamine and 1,1'-carbonyldiimidazole were added and stirring was continued at room

10  temperature overnight. The solvent was evaporated and the residue was dissolved in EtOAc
and washed with NH4Clsat., and 10% NaHCOs3, and brine. The organic layer was dried
over Na;SQ4 and evaporated to dryness to give the desired N-protected intermediate, zert-
butyl (25,4E)-4-(methoxyimino)-2-(5-oxo-4,5-dihydro-1,3,4-oxadiazol-2-yl)-1-
pyrrolidinecarboxylate, as a white foam (460mg, 84%).

15 'H-NMR (CDCls): 1.46 (s, 9H, CH3), 2.8-3.25 (m, 2H, CH2), 3.88 (s, 3H, CH3-0), 4.05-
4.35 (m, 2H, CH2), 5.06 (m, 1H, CH-N). MS(APCI): 297.0.

The N-protected intermediate from the previous step, tert-butyl (25,4 E)-4-(methoxyimino)-
2-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)-1-pyrrolidinecarboxylate was subjected to
identical conditions for N-deprotection and subsequent N-acylation, as described in

20  Example 49, affording, after flash-chromatographic purification, the title compound, (5-



2- (5- oxo0-4, 5-di hydro-1, 3, 4- oxadi azol -2-yl ) -1-pyrrolidinecarboxyl ate was
subjected to identical conditions for N-deprotection and subsequent
N-acyl at iwn,02ae27descri bed in 20 Exanpl e 49, affording, afPET/EP02/06629

fl ash- chromat ographic purification, the title conpound, (5 WO 02/102799
PCT/ EP02/ 06629 - 123 [(2S, 4E2)-

1-([ 1,1 -bi phenyl]-4-yl carbonyl)-4-(nmet hoxyi m no)- pyrrolidinyl]-1, 3, 4-
oxadi azol -2(3H)-one (130nmg, 26% . 'H-NVR (CDCl1l3): 2.8-3.1 (m 2H, CH2),
3.84 (s, 3H, CH3-O, 4.2-4.5 (m 2H, CH23-5.75 (m 1H, CHN), 7.35-7.7
(m 9H Ar). MS(APCI): 379.0; MS(APCI-): 377.0. 5 Exanple 81 : GCeneral
procedure for the solution-phase synthesis of pyrrolidi ne oxadi azol e
derivatives of general fornmula I, with B being a substituent of formula 1V,

ngRgnyl %ﬁ;ﬁggﬁ §’|P}?é@/h)(4ﬂ§ EZ Bﬁiiéﬂalfgt%xwwo) pyFolisindl-hd e

Omet hyl oxw}adﬁzomm]{j\loﬁé(}lg )26"/@0 1 ~ 10 To a solution of tert-butyl
(2S, 4EZ) - 2- (hydr azi nocar bonyl ) - 4- (‘met hoxyl m no) - 1- pyrrolidinecarboxyl at e

| nt di g . 780 dded 3 d
et i aci QT AMR (HECPBACLS SnP At GO de (hetl -0 coter P, 3H, CUROR 741
room tenpegat eHax r7“359’?“7 m 58, £9! VEAPGES 39¥ 8P s@APét}%ﬁ'byness to give

a yell owi sh foam (6 he residue was redi ssolved 11 toluene and P205

was added. The reactlon mxture 15 vas heated to reflux for 2 5h after

whi ch t iPnme $33B1PE PLICRAS sersgrtheligof pyarolid 228]3

the sol uti o VA% ¥k Lak} a?@oﬁttum,,@tt%bgﬂmsuﬁos%gt&of'f@ WS -ygsned w th

NH4ACl sat an rine grve the desired N protected IlILclllb‘UIdLU tert but yl
H (Schemes 9.11): (3EZ.55)-1-([1.1'-biphenyl]-4-ylcarbonyl)-5-(1.3.4-0xadiazol-2-y1)-3-

pvrrolidinone O-methyloxime

10 To a solution of zerz-butyl (25,4EZ)-2-(hydrazinocarbonyl)-4-(methoxyimino)-1-
pyrrolidinecarboxylate (Intermediate 9, 2.86mmoles; 780mg) in TMOF (8mL) were added
3 drops of acetic acid, and the reaction mixture was heated to 80°C for 4h, then at room
temperature overnight. The solvent was evaporated to dryness to give a yellowish foam
(610mg). The residue was redissolved in toluene and P,Os was added. The reaction mixture

15 was heated to reflux for 2.5h, after which time the solvent was evaporated. To the residue
was added water, and the solution was extracted with EtOAc. The organic layer was
washed with NH,Clsat and brine to give the desired N-protected intermediate, tert-butyl
(25,4 E)-4-(methoxyimino)-2-(1,3,4-oxadiazol-2-yl)-1-pyrrolidinecarboxylate, as a yellow
oil (330mg, 63%). IH-NMR-analysis revealed that the product was present in >90% purity.

20 The compound was considered pure enough to be used for the subsequent steps without



(2S, 4E) - 4- (et hoxyi m no) - 2- (1, 3, 4- oxadi azol - 2-yl ) -1-pyrrolidi necar boxyl at e,
as a yellow oil (330ng, 63% . 'H NVR-anal ysis reveal ed that the product
was presewD 2nozyd®% purity. 20 The conpound was consi der e@CpEPe2/emseugh to
be used for the subsequent steps w thout WO 02/102799 PCT/ EP02/ 06629 -124
further purification (only 2 spots on TLC, Pancal di reveal ati on,
corresponding to the E- and Z-isonmers, Rf= 0.35 and 0.47, eluting with

Et OAc: Hexane 1:1). "H-NMR (CDC13): 1.46 (broad in, 9H, CH3), 2.8-3.3 (m
2H, CH2), 3.89 (s, 3H, CH3-O), 4.05-4:84m 2H, CH2), 5.4 (m 1H, CHN).
MS(APCI): 283.0. 5 The N-protected internediate fromthe previous step,
tert-butyl (2S, 4E)-4-(nethoxyi m no) -

2-(1, 3, 4- oxadi azol -2-yl)-1-pyrrolidinecarboxyl ate was subjected to

i denti cal r ent

descr | bed g RS onldoSpAG BT PN SRR Shke DoPfs R O
purificati oZusomles, Ri+ 08 5aadpadndutifgdith B6)AdHekdnell: Hbi phenyl ] - 4-

yl carbonyl)-5-(1, 3, 4- oxadi azol - 2-yl ) - 3-pyrrolidi none O net hyl oxi me (80ny,

424 45 (nTONE (GBYD-1bBiodn O LGS S aiocn e T E0) (s,
1H CH het er.@p-4.3¥m( 2RCCH?), 5.4363 .14, CPEN%M&?@\R@“) eener al procedure for the

sol uti on-phase synt he5| s of pyrrol i di ne oxadi azol e derl vatl ves of general
formula I, %{ nt of formula I1Db

(3EZ, 5S)- 1- tj\r’J Emt%" 8‘&?“?? BBTRYIONS Biep.yers-butyl (2S 4E)-4- (methoxylmmo)-
4- oxadi azol2-@; 3”1 bxé’dli%é[-Q%ll)‘— dbheaeiifkcdBoRRhR Y Q%L EYBCtE 1 iRbntidal Gnditoh fok 2/ TO

a suspenS| on of

(2S, 4EZ) - 1-pepratectinnymdiybsequeny Moy lobpms|ay drschpert m@campéer& ffagding, after

i m no) - 2- 7 in
) ombs Rk SRERRL AR SR A e S RIBHE Bt 1 AT en TR 10
the reacti O'ﬂ'panb(mb’l)f%(1\/@-@21&%7—99/1):33}@@&&%@6@-ﬁlethyloxnne (80mg, 10%).

10 'H-NMR (CDCl): 2.8-3.2 (m, 2H, CH2), 3.65 (s, 3H, CH3-0), 4.2-4.45 (m, 2H, CH2),
5.95 {m, 1H, CH-N), 7.3-7.6 (1, 9H, A1), 8.2 (s, 1H, CH hetero). MS(AFCI"): 363.4.

Example 82: General procedure for the solution-phase synthesis of olidine oxadiazole

derivatives of general formula I, with B being a substituent of formula IIb, R’ = H: ,
(3EZ,55)-1-([1.1'-biphenyl]-4-ylcarbonyl)-5-(1,2.4-oxadiazol-3-y1)-3-pyrrolidinone O-
15  methyloxime

To a suspension of (25,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-N'-hydroxy-4-(methoxy-
imino)-2-pyrrolidinecarboximidamide (Intermediate 8, 170mg, 0.48mmol) in TMOF

(20ml), a catalytic amount of p—toluenesulfonic acid was added and the reaction mixture



-125 was heated to reflux for 16h. TMOF was then evaporated in vacuo and
the residue dissolved in DCM (15ms). This was washed w th NaHCO3( aq)
(2x15n1) ,woroeae7over MgSO4 and evaporated-in vacuo. Sili ®aTFEP02/06629
chromat ography eluting with 15% Et OAc in hexanes gave the desired product,
(3EZ,55)-1-([1,1" - bi phenyl ] -4-ylcarbonyl)-5-(1,2,4 5

oxadi azol - 3-yl)-3-pyrrolidinone O nethyloxinme (59ng). 'H NMR (400MHz,
CDC13): 2.9 (m 1H, 3.2 (m 1H), 3.9 (m 3H), 4.3-4.6 (m 2H), 6.1 (m
1H, 7.3-7.7 (m 9H, 8.7 (s, 1H). MS(APQS) 363.2. Exanple 83: Preparation
of a pharmaceutical formulation Fornulation 1 - Tablets 10 A pyrrolidine
oxadi azol e conpound of fornula | is adm xed as a dry powder with a dry
gelatin binder in an approximte 1:2 weight ration. A m nor anount of
magnesi um i ed,a i The .m xture.i.s faormed into
240- 270 ngs‘%gg{egt{eg 9 %eglu gg&n% hb?Mg)c]{ ‘?%s(rathgrg%}ra 83?%1 H&AGRLA B FrFaM S npound per
tabl et). i rdissotvablireDCM EisSenls)FOhinmlaatiasied 2vith KaigS0Ok@g) (%1 Anpydilealoved ne

oxadi azol el\g[o§@ou d of foar.ml a | fﬂ adii]%;ed as a dry powder with a starch
diluent in 4R apProRPRYUEE 'i‘?‘ia%-i% §2 geh ergmaingeaphy efuting Wit 15 &G Wt 0 250
Ny capsul eshekdndd gavethe tieskel ipysubly g&,s@m@l @mghé@g_hﬁyl‘a%pﬂﬁjl@'-(ﬂ?%-
capsule). Fornulation 3 - Liquid pyrroli di ne oxadi azol e conpound of
fornula?l, %@Pﬁ%@'Féﬁfa'Bb’ﬁfﬁllﬁléﬁmb@rﬁl%t%éoﬁﬁ@r(é%@g)- 20 passed through a No. 10

mesh U S. sieve, and then m xed with a previously prepared solution of

m cr ocryst LR @eblat0epcand 23ad YGRS RRXUIEY B, 68144.039x( 3489 1

wat er. Sodi um benzoate, flavor, and Color are dil W't h er”’and added
with stirri(glH).Sud-77dmeAH, §dHerlH)MSHARCEYA68.2. Formul ation 4 - Tablets 25
A pyrrolidine oxadi azol e compound of fornmula | is adm xed as a dry powder

with a dry pie0r/ H0B /986 bEPORA8848cal formulation

Formulation 1 — Tablets

10 A pyrrolidine oxadiazole compound of formula I'is admixed as a dry powder with a dry
gelatin binder in an approximate 1:2 weight ration. A minor amount of magnesium stearate
is added as a lubricant. The mixture is formed into 240-270 mg tablets (80-90 mg of active

pyrrolidine oxadiazole compound per tablet) in a tablet press.

Formulation 2 — Capsules
15 Apyrrolidine oxadiazole compound of formula I is admixed as a dry powder with a starch

diluent in an approximate 1:1 weight ratio. The mixture is filled into 250 mg capsules (125

mg of active pyrrolidine oxadiazole compound per capsule).

Formulation 3 — Liquid

A pyrrolidine oxadiazole compound of formula I, sucrose and xanthan gum are blended,

20 passed through a No. 10 mesh U.S. sieve, and then mixed with a previously prepared
solution of microcrystalline cellulose and sodium carboxymethyl cellulose (11:89) in water.
Sodium benzoate, flavor, and color are diluted with water and added with stirring.

Sufficient water is then added.

Formulation 4 — Tablets

25 Apyrrolidine oxadiazole compound of formula I is admixed as a dry powder with a dry



-126 gelatin binder in an approximate 1:2 weight ratio. A m nor anount of
magnesi um stearate is added as a lubricant. The mxture is forned into
450- 900 nwotoahdwps (150-300 ng of active pyrrolidi ne oxagcamphro@enpound)
in a tablet press. Fornmulation 5 - Injection 5 A pyrrolidine oxadi azol e
compound of fornmula I is dissolved in a buffered sterile saline injectable
aqueous nediumto provide a satisfactory concentration. Exanple 84 :

Bi ol ogi cal assays 10 The conpounds according to formula | rmay be subjected
to the follow ng assays: a) In vitro comapetition binding assay with ,
scintillating Proximty Assay (Pharmaceutical Manufacturing International
1992, p.49-53 by Cook, N I. et al) This assays allows to determ ne the
affinity of the test conpounds for the OT receptor. Menbranes from

HEK293EBNA ] 8. axpr ing. th receptor, were. resuspended in 15

but for conteiiin BrSKORRAS g, MG BN TRICH MRCE b SR ah S hberiy )
The nenbr aieside@adha Dbrivst €T nigthredst Hrfedlintoi SONRMLm g SbIBtAQ5OB OO g FWGA)  SPA
bead (type Q) and.8,2 quﬁ t he radi ol abel [1251]-OVTA (OVTA being

O ni t hin VASHEAoEdRR gxadiazols compoupdiie 264P185PT9s8r  conpeti ti on bi ndi ng
experinments). Non-specific binding was determined in the presence of 1 M
Oxytoci n. Thanilgid 5 asgadtionol une was 100 | . The 20 plates (Corning (r) NBS

plate) were incubated at roomtenperature for 30 min and counted on a
M br obefa ptBfrElidigpxadiazofpeomroyng of Sirpeladds disraleed isaduffared steeibanating i ons of

30 M 10 Ethtab]re %e&%g&ng&ﬂlm]tg Bro%qe alsggﬁ%tork d3 en:{'clgﬁorp M 10 pM The

conpetition bindi a were anal ysed using the erative, non-linear,
curve-fitting program "Prism'. The binding affinities to the oxytocin

receptor of the pyrrolidine derivatives claimed in the 25 formula | were
assessed ust : c bed in vitro biol ogical assay.
Representative values for sone exanple conpounds are given in Table 1

bel ow. 17he THabstBsounas Sécotding RFoMEIIL 2h§ B 99hjEGdd BRRALIMBRAT assald’

a) Invitro competition binding assay with Scintillating Proximity Assay (Pharmaceutical

Meanvfaciuring International, 1992, p.49-53 by Cook, N.D. et al)

This assays allows to determine the affinity of the test compounds for the OT receptor.

Membranes from HEK293EBNA cells expressing the hOT receptor were resuspended in
15 buffer containing 50 mM Tris-HCl, pH 7.4, 5 mM MgCI2 and 0.1 % BSA (w/v). The

membranes (2-4 pg) were mixed with 0.1 mg wheat-germ aglutinin (WGA) SPA bead

(type A) and 0.2 nM of the radiolabel [ [-OVTA (OVTA being Ornithin Vasoactive and
is an analogue of OT for competition binding experiments). Non-specific binding was
determined in the presence of 1 uM Oxytocin. The total assay volume was 100 pl. The

20  plates (Corning ® NBS plate) were incubated at room temperature for 30 min and counted
on a Mibrobeta plate counter. The tests compounds were used in concentrations of 30 pM,
10 uM, 1 uM, 300 nM, 100 nM, 10 nM, 1 nM, 100 pM, 10 pM. The competition binding

data were analysed using the iterative, non-linear, curve-fitting program, "Prism".

The binding affinities to the oxytocin receptor of the pyrrolidine derivatives claimed in the
25  formula I were assessed using the above described in vitro biological assay. Representative

values for some example compounds are given in Table 1 below. The values refer to the



binding affinity (1C50; M of the exanple conmpounds according to formula
Ito the Oxytocin receptor. Table 1: Binding affinity Structure |UPAC- Nane
human OT-WO okae2399 N ( 3EZ, 5S)-1-([ 1, 1' - bi phenyl ] - 4- yl car bomrg¢iT)EPS2/06629
(3-nethyl -1, 2, 4- oxadi azol -5-yl)-3- 0.088 N _N pyrrolidinone 0-nethyl oxi nme
00O N ON/(3EZ5S)-1-[(2'-methyl [1, 1' - bi phenyl ] - 4-

yl )carbonyl ]-5-(3-nethyl -1, 2, 4-oxadi azol -5- 0.021 / \ \ N-Nyl)-3
pyrralidinone O-nethyloxime OON. ON

(3EZ,55)-1-([1, 1" - bi phenyl ] -4-yl car bonyl2] -5

(1, 3, 4-oxadi azol -2-yl)-3-pyrrolidinone 0- 0.211 N -Nnmethyloxine OO NO

binding affinity (ICso; M) of the example compounds according to formula I to the

Oxytocin receptor.
Table 1:
Structure - human OT-R -
L , :"9’5,6:(1"1““)‘ -
-0
N
! (3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-51
\ (3-methyl-1,2,4-oxadiazol-5-yi)-3- 0.088
—N pyrrolidinone O -methyloxime
O o. /)\
~Q
u .
I (3EZ,58 )-1-{(2'-methyi[1,1"-biphenyl]-4-
yl)carbonyl}-5-(3-methyl-1,2,4-oxadiazol-5- 0.021
O Q N N yl)-3-pyrrolidinone O-methyloxime
0 0.
N
~o
N
I (3EZ ,55)-1-([1,1"-biphenyi]-4-ylcarbonyl)-5-
(1,3,4-oxadiazol-2-yl)-3-pyrrolidinone O- 0.211
N " methyloxime
O 0N
)
N’O
' (3E 58 )-1-[(2-methyi[1,1"-biphenyl]-4-
$ yl)carbonyl]-5-(3-methyi-1,2,4-oxadiazol-5- 0.023
O O =N yl)-3-pyrrolidinone O -methyloxime
O O. /)\
N
|
)
(3Z ,5S )}-1-[(2'-methyi[1,1-biphenyl]-4-
N yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5- 0.009
Q Q —N yl)-3-pyrrolidinone O-methyloxime
o o\N/)\




| (3E 59)-1-[(2'-nethyl[1, |'-biphenyl]-4-

yl ) carbonyl ]-5-(3-nmethyl -1, 2, 4-oxadi azol -5- 0.023 9-0-10" -N

yl) - 3- pyrwoloedoatene O nethyloxine ONL O N | (3Z 5S)-1-[ eeTmprer/inskq 1,

|* - bi phenyl]-4 N yl)carbonyl]-5-(3-methyl- 1,2, 4-oxadi azol -5- 0.009 _N
yl)-3-pyrrolidinone O-nethyl oxi me ON WO 02/ 102799 PCT/ EPO2/ 06629 -128
Binding affinity Structure | UPAC-Nane human OT-R ICSO (tM . -0 N~N -N
~B 1l OH (3EZ 5S)-1-([1, 1 -bi phenyl]-4-ylcarbonyl)-5 O 0-N

{3-[ (I RS)-1-hydroxypropyl]-1, 2, 4- oxadi a2&+ 0.006 5-yl}-3-pyrrolidi none
O-methyloxinme NNND N ONO (3EZ 5S)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5 0
{3-[2-0x0-2-(1-pyrrolidinyl)ethyl]-1,2,4 / \

oxadi azol -5-yl }-3-pyrrolidinone 0- 0.007 - methyl oxine

9 .
A\

N
QY W:LOH (362 ,5S)-1-([1,1"-biphenyi]-4-ylcarbonyl)-5

° 0-N {3-[(1RS)-1-hydroxypropyi]-1,2,4-oxadiazol 0.006
O 5-yl}-3-pyrrolidinone O -methyloxime

- O‘N
N N
N o-N O (3EZ,55)-1-([1,1-biphenyl}-4-ylcarbonyl)-5
o {3-[2-ox0-2-(1-pyrrolidinyl)ethyl]-1,2,4- 0.007
O oxadiazol-5-yi}-3-pyrrolidinone O- *
methyloxime
,0\N
NS
o=
ON (3EZ,5S)-1-([1,1-biphenyl]-4-ylcarbonyl)-5-
[3-(2-hydroxyethyl)-1,2,4-oxadiazol-5-yi}-3- 0.011
Q OH pyrrolidinone O-methyloxime
~0,
A\
N P (3EZ,58)-5-{5-(1-acetyl-4-piperidinyl)-1,2,4
o N oxadiazol-3-yil-1-([1,1"-biphenyl]-4- 0.002
O yicarbonyl)-3-pyrrolidinone O-methyloxime
N
(J -
o}
-0,

N\
Z:AYN'O N-({3-[(2S 4EZ)-1-([1,1"-biphenyl]-4-

o N=( q ylcarbonyl)-4-(methoxyimino)pyrrolidinyi]- 0.003
O N>/__ 1,2,4-oxadiazol-5-ylymethyl)acetamide
@ °




\'/ N\ .NO

(3EZ,55)-1-([1, 1" - bi phenyl ] -4-yl carbonyl)-5 /

[ 3- (2- hydroxyet hyl ) -1, 2, 4- oxadi azol -5-yl]-3- 0.011 N OH pyrrolidinone
0- met hyl owDree/102789 N N. N _~ (3EZ, 5S)-5-[5-(1-acetyl - 4- pipp@rmprd2/oosk9 - 1, 2, 4

o N oxadi azol

-3-yl]-1-([1, 1" - bi phenyl ] -4- 0. 002

yl carbonyl)-3-pyrrolidinone O-nethyloxinme bNNO -0, NN NO
N({3-[(2S,4E2)-1-([1, 1" - bi phenyl]-4 O N=~N

yl carbonyl ) - 4- (nmet hoxyi m no) pyrrolidinyi]- 0.003

1, 2, 4- oxadi azol - 5-yt } net hyt ) acet am de -1296 WO 02/ 102799 PCT/ EP02/ 06629
-129 According to a preferred enbodi nent, the conpounds display binding
affinities (1C5o0 (M) of less 0.40 .tM nore preferred of less than 0.1 M

b) Functi onal
(Fl uor escent

assay No. 1: Inhibition of Cat+-nobilization by FLIPR
5 Imaging Plate Reader) FLIPR is a machine for fluorescence

I maging using a laser that is capable of illumnating a 96-well plate and

a neans of

10

15

20

si mul t aneousl y readi ng each well thus enabling rapid
According to a preferred embodiment, the compounds display binding affinities

(ICso (uM)) of less 0.40 uM, more preferred of less than 0.1 uM.

b) Functional assay No. 1: Inhibition of Ca**-mobilization by FLIPR (Fluorescent
Imaging Plate Reader)

FLIPR is a machine for fluorescence imaging using a laser that is capable of illuminating a
96-well plate and a means of simultaneously reading each well thus enabling rapid

measurements on a large number of samples.

This assay intends to show the inhibition of the OT / OT-R mediated calcium mobilisation -

being necessary to cause uterine contractions - by using test compounds of formula ().

Preparing the plates: FLIPR-plates were pre-coated with PLL (Poly-L-Lysine) 10ug/ml +

0.1% gelatine to attach the HEK (Human Embryonic Kidney) cells for 30min up to 2 days
at 37 °C. The cells were plated out into 96-well plates (60000 cells/well).

Labelling with fluo-4: 50pg fluo-4 (fluorescent marker) were dissotved in 20ul pluronic
acid (20% in DMSO). The dissolved fluo-4 was then diluted in 10ml DMEM (Dubecco's
Minimal Essential Medium-F12 medium without FCS (Fetal Calf Serum). The medium

was removed from the plates, followed by one wash with DMEM-F12 medium. Now,
100pl of the DMEM-F12 medium containing fluo-4 were added and the cells incubated for
1-1.5h (CHO-cells), and 1.5-2h (HEK-cells). The cells now contain the fluorescent marker.

Buffer: 145mM NaCl, 5mM KCl, ImM MgCl;, 10mM Hepes, 10mM Glucose, EGTA
(Ethylene-bis oxyethylene nitrilo tetraacetic acid). Adjust to pH 7.4.

Performance of the assay: A minimum of 80ul/well of antagonists (5x) in the above buffer

(1x) were prepared (96-well plates). The antagonists were added to the well-plates at



measurenents on a | arge nunber of sanples. This assay intends to show the
inhibition of the O / OT-R nedi ated cal cium nobilisation - 10 being
necessar yWo®2aearse uterine contractions - by using test cecpaEPoziaccod
formula (1). Preparing the plates: FLIPR-plates were pre-coated with PLL
(Poly-L-Lysine) 10g/m + 0.1%gelatine to attach the HEK ( Human Enbryonic
Ki dney) cells for 30mn up to 2 days at 37 C. The cells were plated out
into 96-well plates (60000 cells/well). Labelling with fluo-4: 50g fluo-4
(fluorescent marker) were dissolved in-28H 1 pluronic 15 acid (20%in
DMSO). The dissolved fluo-4 was then diluted in 10mM DMEM (Dubecco's

M ni mal Essential Medium F12 nmediumw thout FCS (Fetal Calf Serum. The
medium was renoved fromthe plates, followed by one wash with DVEM F12

medi um  Now,..- | 001 of 'the VA di u t aj nj |, yo= 4 re added and
the cel 151 Hgisdt duorgie o ount BT L L 700 Rl 60 b B L 0B
cell's now coowMb.n the fluorescent marker. 20 Buffer: 145nM Nad, 5nM KCl,
1mM MgCl2, 10mM Hepes, 10mM G ucose, EGTA (Et hyl ene-bi s oxyet hyl ene
nitrilo tetPhac¥ioed abxsarentlipnef4¢B8MpH 7. 4. Perfornance of the assay: A

m ni mum of 80l /well of antagonists (5x) in the abave buffer (Ix) were
prepar ed ( 9BMGfboressenimasker being sgpsitiidn it anayat of Gafdewbilized withinghe o9l mexs at
WO 02/ 1@279&@&;{&@0@}/@@@%&%&%@ fferent concentrations (30 gM 10 gM 1
gMvm 300 nM 100 nM I0 nM 1 nM 100 pM 10 pM. OT is added at a
concentration of '40 nM The fluorescent marker. being sensitive to the
anount of CHEachpibies pLtbe pwireliline deratedsiacepagding B foemylad eré assebsed/usingethsl | PR
machine. T L M . I g ' i ye ccording to formula
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10 Ca**-mobilization mediated by the Oxytocin receptor.




10 Cat+-nobilization nmediated by the Oxytocin receptor. WO 02/102799
PCT/ EPO2/ 06629 -131- Table 2: Inhibition of 'Ca2+- Structure | UPAC- Nanme
nmobi | i zatwor/1e@ R |ICS (FPM N | PCT/EP02/06629
(3EZ,55)-1-([1, 1" - bi phenyl ] -4-yl carbonyl)-5

(3-nethyl -1, 2, 4- oxadi azol -5-yl )-3- 0.004 \ \ N -N pyrrolidinone
Onmethyloxime O ON N (3EZ,5S)-1-[(2' -nethyl[1,1"-bi phenyl]-4-

yl ) carbonyl]-5-(3-nmethyl -1, 2, 4- oxadi azol -5- 0.012 1. / \ NN
yl)-3-pyrrolidinone O nethyloxime Oo. N~ ON

(3EZ,55)-1-([1, 1" - bi phenyl ] -4-yl carbonyl)-5

(1, 3, 4-oxadi azol -2-yl)-3-pyrrolidinone 0- 0.220 N _N nethyloxinmne O N O
Cl 1/ 1 N(3EZ,5S5)-1-[(2" -chloro[1,1"-biphenyl]-4-

yl ) carbonyl]-5-(3-nmethyl -1, 2, 4- oxadi azol -5- 0. 001

Table 2:

(3EZ ,58)-1-([1,1'-biphenyl]-4-ylcarbonyi)-5

N (3-methyl-1,2,4-oxadiazol-5-yl}-3- 0.004
N pyrrolidinone O -methyloxime
o~N/)\

@

N

1 (8EZ 58 )-1-[(2'-methyi[1,1'-biphenyl]-4-
7 ! yl)carbonyi]-5-(3-methyi-1,2,4-oxadiazol-5- 0.012
. L \/,%‘ —N + yl)-3-pyrrolidinone O-methyloxime

=0 0. M
N
"o
N

(3£Z,58)-1-([1,1'-biphenyl]-4-yicarbonyl)-5

|
(1,3,4-oxadiazol-2-yl)-3-pyrrolidinone O- 0.220
N \ methyloxime

cl N
Q Q N (3£Z,58)-1-[(2'-chloro[1,1*-biphenyi]-4-
yl)carbonyi]-5-(3-methyl-1,2,4-oxadiazol-5- 0.001
70

y1)-3-pyrrolidinone O-methyloxime

(32,58 )-1-[(2-methyl[1,1"-biphenyl]-4-
yl)carbonyl]-5-(3-methyl-1,2,4-oxadiazol-5- 0.004

N
Q Q @N yl)-3-pyrrolidinone O-methyloxime
o) o.N/)\




ONoO Oyl)-3-pyrrolidinone O-nethyloxime N ONI (3Z
,58)-1-[(2"-nmethyl[1, 1" -bi phenyl ] - 4-

yl ) car borwyD]025027%9 et hyl - 1, 2, 4- oxadi azol -5- 0. 004 9- 0- ~1 PNT/HN02/06629
yl)-3-pyrrolidinone O nethyloxinme 0" 0.N WD 02/102799 PCT/ EP02/ 06629 -132
c) Functional assay No. 2: Inhibition of IP3 (lnositol

Tri - Phosphate)-Synthesis in HEK/ EBNA-OIR cells This assay intends to show
the inhibition of the OF / OI-R nedi ated 1P3 synthesis - being necessary
to cause uterine contractions - by usifig2test conpounds of formula (l1). 5
Stinmulation of the cells: HEK/EBNA OTR(rat or human) cells were plated out
into costar 12-well plates, and equilibrated for 15-24h with [3H]-inositol
radi ol abel in mediumw thout inositol supplenment, with 1% FCS

(0.5m/ wel 1)) . 1 .. ALt o ?l . Lhe. di um cont ai.ni ng the
| abel was gspfé’a%@éé%ﬁ%ﬁﬁ%}sj%%gﬁkﬁm% \'/’\?‘f’f%g? ’ IB—@P k’“%&'fr}%’%vfs)’," 20Vl
Hepes (4-(2- WWHEKEBNARGTR cdlspi per azi ne- et hane- sul phonic acid), 1ng/m 10
BSA containing 10mM Li C1 (freshly prepared), for 10-15mn at 37C. The

agoni st .. 0xyt.ocin used at. .a conceptrat ] f 10 and the_ .

agt agoni sg g h](Si as %y){l%tﬁ%dsgg gﬁosw t}bed%gﬁ?ﬁﬂ g 4 @‘Ff(glﬁ )ngﬁrgm(egibat%g%él sﬁﬁlh&é‘s - being
concent r at nesesdaty thalde ukdfineddatraond OBy ikihg & cofdouddstiftforkfia @V 10 pM 3
pM were added for the tine required (15-45mn), followed by aspiration of

th di .Due .t h t Ni i f the OT receptor, the radiol abel ed
151 nost o RpU RO e e el RAOEER B aees Muww (ol Siies Dheeta: icioskabel od
1P3 may be 1264Rligndiks)eed tqtneniaRa tha S%Wigﬂ;ﬂl\ﬁpfﬂési%ﬂ radiD1BbE1 SR RleHiAM \Wl@ﬁ)ut

p

stopped with Inl STOP- solution (i.e. O. erchloric acid), and let sit
for 5-10ni ool Rupmemresipeithd YrECS @hlml/well). 4 uCi/ml were used. After this, the

medium containing the label was aspirated. Then was added DMEM (without FCS,

inositol), 20mM Hepes (4-(2-hydroxyethyl)-1-piperazine-ethane-sulphonic acid), 1mg/ml
10 BSA containing 10mM LiCl (freshly prepared), for 10-15min at 37°C. The agonist
(.e. oxytocin used at a concentration of 10 nM) and the antagonists (i.e. the tests
compouhds of formula (I) used in a concentration of 10 uM, 1uM, 300 nM, 100 nM, 10
nM, 1 nM, 100 pM, 10 pM, 3 pM) were added for the time required (15-45min), followed
by aspiration of the medium. Due to the antagonization of the OT receptor, the radiolabeled
15  inositol is phosphorylated to yield IP3, the amount of the radiolabeled IP3 may be
determined through the ensuing work-up. The reaction was stopped with 1ml STOP-
solution (i.e. 0.4 M perchloric acid), and let sit for 5-10min at Room Temperature. Then,
0.8ml were transferred into tubes containing 0.4ml of neutralizing solution (0.72 M

KOH/0.6M KHCO3), and the tubes vortexed and kept in the cold at least for 2h.

20  Separation of IP’s: The samples were spun in a table top centrifuge at 3000-4000 rpm for

15min. 1ml of the supernatant was transferred to new tubes containing 2.5ml H,O. Packed
resin (0.8ml) was equilibrated with 20ml H,O, and the whole samples poured onto the
chromatography columns, thus separating the mixture. To discard free inositol, two washes

with 10ml H,O were carried out.



0.8nml were transferred into tubes containing 0.4m of neutralizing solution
(0.72 M KOH O 6M KHCO3), and the tubes vortexed and kept in the cold at

| east forwdh2n@09Beparati on of I P's: The sanpl es were SpulCIIEPa2/0@bd e t op
centrifuge at 3000-4000 rpmfor 15mn. Im of the supernatant was
transferred to new tubes containing 2.5m H20 Packed resin (0.8m) was
equilibrated with 20nl H2O and the whol e sanpl es poured onto the

chromat ography col ums, thus separating the mxture. To discard free
inositol, two washes wth 10m H2O werB3earried out. WO 02/ 102799

PCT/ EPO2/ 06629 -133 Elution of total IP s: The elution was achieved using
3nl 1 M amonium formate/ 0. 1M formc acid. The eluant was collected in
scintillation counting tubes, followed by addition of 7nl of scintillation
l'iquid. Th : h P& | Atk Llati raqg d) I'n
vi vo nodel %J&% THJ'E?%? 1u(§tg %?{aﬁ%&@%ﬁtﬁ %gcgﬁgz{%gﬁ\)g%#ﬁgnﬁg%%%ﬂ ?t%;t%éln sto
show t he bifointgacidl Thé Emett vods coBsttebinseintiBativhscountimntubes, ollowvedbeatidicbdn

reterml ab ematur.e hir. Non- pre nt ar.l es Ri ver. SD) BR fenal e
P el on 10 it BE S0 Bab e Rfuhl SR o B ViR Busiibor o e
experinment wth 250 g/ kg, i.p. diethylstilbestrol (DES). For the assay,

the ani mal dpak: GvaeSHbIgbI Sdibiliyn b @ibhiRe\eortiachibng/ Kg, i .p.) and placed 10 on
an honeot herm c operating table. The trachea was isolated and cannul at ed

with a _suitable pal yethylen PE) .tyblLig. .. A-mdline ipgision at th
hypogastri umCREREM tﬂ%lboéf" ﬁ’ﬁg%ol%%ﬁ%ﬁﬁ#gaioﬁéesﬁ&cﬁmé’? dgan i‘"t‘g"‘l:@ﬁﬁiu“iloifc end
cannul at ed paétérn Rb&EBAhatutbbRgh, and, after filling the internal cavity with
0.2 m of sterile physiological saline, connected to a "Gem ni"
anplifying/recording systemvia a P231D Goul d St at ham pressure transducer,
in 15 or dé\l‘)“fﬁegﬁé‘ﬁg% ?eégil‘éer&rlg§9&i83. fepgle tpigd9i10weekypide2QF 2398 hAiCst r at i on

of the test aRARPINARL24 m%&&ek%%eﬁ&mﬂ%ﬂ@@%@n&ie g@ﬂmkﬁt&d wth a
I T ow the a

PEGO tubing connected to a butterfly needle to a Im nistration by
a di spensi nHES) Fonthe asday, thp enipwtwanpinaesthetisdd bylurethane §URAS gikgtirma) andiplaskd t he

test cogpo %ﬂ%ﬁ ’hoﬁlggthgxlﬁ%g %B&Q@iﬁ'?t%b}ie.sﬂ{ea&a%ﬂeaasggs i%é)lg}-eldaa.ﬁé Xan%%ﬁ?elél V%t(heg

suitable polyethylene (PE) tubiag. A-ruidline incision at the hypogastrium level was made

and one uterine horn exposed, its cephalic end cannulated with a PE240 tubing and, after
filling the internal cavity with 0.2 ml of sterile physiological saline, connected to a
“Gemini” amplifying/recording system via a P23ID Gould Statham pressure transducer, in

15  order to measure said pressure. For the i.v. route of administration of the test compounds,
one jugular vein was isolated and cannulated with a PE60 tubing connected to a butterfly
needle to allow the administration by a dispensing syringe. In the case of intraduodenal
administration of the test compounds, the duodenum was isolated and similarly cannulated
through a small incision in its wall. One carotid artery was also isolated and cannulated

20  with PE6O catheter and connected to a suitable syringe for blood sample collection (see
below). After a stabilization period, the same dose of oxytocin was repeatedly injected
intravenously at 30-min intervals. When comparable contractile responses of the uterus to
the selected dose of oxytocin were obtained, the test compound was administered at a
concentration of 0.3; 1; 3; 10 mg/kg (5 ml/kg infusion; i.v) and 30 mg/kg (7,5 ml/kg

25  infusion; i.v), as well as concentrations of 3 and 10 mg/kg (5 ml/kg; per os), 30 mg/kg (7,5
ml/kg; per os) and also 60 mg/kg (10 ml/kg; per os.). Further injections of the same dose of

oxytocin were then made for a suitable time after treatment to assess inhibitory effects of



through a small incision inits wall. One carotid artery was al so isol ated
and cannul ated 20 with PE60 catheter and connected to a suitable syringe
for bl oodweanpbxIzol | ection (see below). After a stabili rawiErn2/p@es od, the
sanme dose of oxytocin was repeatedly injected intravenously at 30-mn
intervals. Wien conparable contractile responses of the uterus to the

sel ected dose of oxytocin were obtained, the test conpound was adm ni stered
at a concentration of 0.3; 1; 3; 10 nmg/kg (5 m/kg infusion; i.v) and 30
mg/ kg (7,5 m/kg 25 infusion; i.v), as-¥H- as concentrations of 3 and 10
ng/ kg (5 m/kg; per os), 30 mg/kg (7,5 m/kg; per os) and al so 60 ng/ kg
(10 mM/kg; per os.). Further injections of the sane dose of oxytocin were
then made for a suitable tinme after treatnent to assess inhibitory effects
of WO 02/1Q4/ ‘?(?négo%ﬁ,?&/ 0687 e ool IR FANPOHAL R HIIS bx bl Nas ThE
contractile Fesponse of tRe Uterus to oxyf00|n was quan?l red by measuring
t he i ntraut@rhtiedbyemsasngngthd ibthatatinaipesssiot andtiemanbecsfeontfadtional of si x
animals is formng one group which is treated with a given test conmpound at

a given concentration.(see above). 5 The . effect of the test conpounds, were
ovdl et ed oS Tk ThabRs & SRRE e Brobp SuBHLA ooy aldlG R SRR

addi tion, afgiden dfhcertfhtionkeddbov@).nut es after test conpound admi nistration,
a 0.5-ml bl ood sanple was withdrawn fromthe cannul ated carotid artery of
each experinenp%I %ngnal. Pl as was o takggd by standard Iaboratory
procedure afif afifet oL thg Fst SompountITEs evalvated Rrauapazing Py énd ROSIFSAMEEE  vi t i es

of the pyrrfbistirel vaRied Sh la¥&@tibi &% 2 CIRDOREU 210 thiitdsQtBRMedt cbmpBiRl assessed
using the ‘above described in vivo biological assay. Representative val ues

for one exadpigistrativapdidnbbleodsampie Was wihirews fige Ge,cammlatedsiarptid areneef t o
the capaci téﬁcl?@;g&epiﬁleﬁé?g%lngl. a%@%@%b%ﬁﬁzﬁrb 's%dﬁrﬁ.lib%%%?}réceﬁ%g%ﬂfet Ively
u e‘rat.

antagonize oxyt ci n-1nduce errne contractions In
02/ 102799 ReNER2HPEE3ere stored at —20°C.

10 The activities of the pyrrolidine derivatives claimed in the formula I were assessed using
the above described in vi?o.‘biclogical assay. Representative values for one example |
compound are given in Table 3 below. The values refer to the capacity of the example
compound according to formula I o effectively antagonize oxytocin-induced uterine
contractions in the rat.

15



-135- Table 3: Route %Reduction
Vehi cl e Contraction (ngJkg)

on,

of Ut eri ne. ~.

(3Z, 5S) - IWpP(02/1027pNt r avenous;

NP3S; -

NP3S; |
i nfusion ylcarbonyl]-5-(3- - 58.0 5.9 3 N nethyl-1, 2, 4-oxadi azol
6-yl)-3-pyrrolidinone O O O NL nethyl oxi ne -
80.3 ~:1 30 7.5m/kg infusion -13.2 5.6 1 ON (32,59-1-([1,1

C~N bi phenyl ] - 4-yl carbonyl ) subcut aneous; -

5-[ 3- (2- hydr oxyet hyl ) NP3S;
pyrrolidinone O- - 39.7 # 7.2 10 nethyloxinme -57.5 8.6 30

ON (3Z ,5S)-1-((1, 11

Table 3:

67. 2

10.1 10

Structure | UPAC- Name adm nistra ti Dose
-21.57.3 0.3 1|
met hyl [ 1, 1' - bi pheny| PC2/EPat/hdogo

-44.67.1 1 N

-N
i ntravenous;

30.2 # 1.1 3 O-N

O 1, 2, 4- oxadi-azol -5-yl]-3- 5ml/ kg

-11.1 1.3 1

st

I Vehicle:

dministration;

%Reduction

(3Z,58)-1-[(2*-
methyl[1,1*-biphenyl]-4
yl)carbonyl]-5-(3-
methyl-1,2,4-oxadiazol
5-yl)-3-pyrrolidinone O
methyloxime

intravenous; NP3S;
5mi/kg infusion

- of Uterine. |-

' Contraction | 1=~
-215%7.3 | 0.3
-44.6£71 | 1

-58.0+5.9 3

-67.2110.1 10

intravenous; NP3S;
7.5mi/kg infusion

-80.3%51 30

-13.2%+5.6 1

O‘%Eil\{ (32,55 )-1-([1,1- )
N biphenyl]-4-ylcarbonyl\] . -30.2 1. 3
N TC T | s -hydroxyethy)- subcutanoous:
fo) 1,2,4-oxadiazol-5-yl}-3- 5milk ’
O pyrrolidinone O- e -39.7%7.2 | 10
O methyloxime
-57.5+8.6 30
-111%13 1
\O‘N\ (32,58 )-1-([1,1- - NP3S
biphenyl]-4-ylcarbonyl) oral; ; .
Z:)XNY\N/ 5_{5_ 5ml/kg 42.1 -"-' 2.9 3
N-O | [(dimethylamino)methy,
O ° 1]-1,2,4-oxadiazol-3-yl}-
3-pyrrolidinone O- -49.5%6.1 10
O methyloxime
orai NPSS; 1 744242 | 30

6mikg




- bi phenyl]-4-ylcarbonyl) oral; NP3S; - 42.1 2.9 3 N\ ~N~ 5-{5- 5nl/kg
No | [(dinmethylamno)nmethy O I]-1, 2, 4-oxadi azol -3-yl} 3-pyrrolidinone O-
- 49.5 o6w00200270®t hyl oxi ne oral; NP3S;, 6m/kg - 74.4 4. PCIEPIDGEG29 102799
PCT/ EP0O2/ 06629 -136- Clains 1. Pyrrolidine oxadiazol e derivatives
according to formulal : OR RS R3I7RSRANB(') ARZ 5 as well as
its geonetrical isoners, #s ap i,ally active forns as en< +t :-~ners,

di astereo- nmers and its racemate forns, as well as pharmaceutically
acceptabl e salts th~:rcof wherein: A"i'¥selected fromthe group consisting
of -(CO-, -(CO-0, -S@-, -SAEZNH, -CH2-; 10 B is an oxadi azole or

thi adi azole ring; R is selected fromthe group conprising or consisting of
Cl- C6- al kyl, C2-C6-al kenyl, C2-C6-al kynyl, aryl, heteroaryl, Cl1-C6 al kyl
aryl, Cl1-C6 al kyl heteroaryl, R can form with the O atomto which it is
attached acﬁ-irgs menber ed, saturated or unsaturated

1. Pyrrolidine oxadiazole derivatives according to formula I :

(l)-R
N
N\

3
R
N, )
R | B
7
2
R
5 as well as its geometrical isomers, s opiivally active forms as znanti~mers, diastereo-

mers and its racemate forms, as well as pharmaceutically acceptable salts thercof,

wherein:

A is selected from the group consisting of -(C=0)-, -(C=0)-0O-, -SO,-, -SO,NH-,
-CH,-;

10 B is an oxadiazole or thiadiazole ring;

R'is selected from the group comprising or consisting of C;-Cg-alkyl, C,-Cs-alkenyl,

C2-Ce-alkynyl, aryl, heteroaryl, Ci-Cs alkyl aryl, C;-C alkyl heteroaryl, R can form

with the O atom to which it is attached a 3-8 membered, saturated or unsaturated

heterocyclic ring which may contain 1-2 further heteroatoms selected from N, S and O
15 and which is optionally fused with an aryl, heteroaryl or 3-8 membered saturated or

unsaturated cycloalkyl ﬁhg;

R? is selected from the group comprising or consisting of C;-Cg-alkyl, C,-Cs-alkenyl,
C2-Ce-alkynyl, aryl, heteroaryl, heteroarylalkyl, 3-8-membered cycloalkyl, acyl, C;-Cs-



het erocyclic ring which may contain 1-2 further heteroatons selected from
N, Sand 0 15 and which is optionally fused wth an aryl, heteroaryl or 3-8
menber ed watoanea7ed or unsaturated cycl oal kyl ring;, R2 isPs@EPored2dromt he
group conprising or consisting O C-C6-al kyl, C2-C6-al kenyl,

C2- C6- al kynyl, aryl, heteroaryl, heteroaryl al kyl, 3-8-nenbered cycl oal kyl,
aryl, Cl-C6 WD 02/ 102799 PCT/ EP02/ 06629 -137 al kyl aryl, Cil-C6-al kyl
heteroaryl said cycloal kyl or aryl or heteroaryl groups nay be fused with
1-2 further cycl oal kyl or aryl or heterdaryl groups; R3, R4, R5 and R6 are
i ndependent|y selected fromeach other fromthe group consisting of

hydr ogen, hal ogen, Cl1-C6-al kyl or Cl-C6-al koxy. 5 2. A pyrrolidine

oxadi azol e derivative according to claiml1l, wherein R is selected from

the group congli§tarPgCRC, B8N héterofdt, G@ldaclylﬂ)()hlk?r SURy1 dr RefRRa Hl"g%ﬂ\kﬁé mai's: 3. A

pyrrolidi ne oxadi azol e derivative according laim1 or erein Ais
-(C=O-. 4. ﬁES?ﬁyWiftbIlr%fuﬁéewa@ﬁﬁizb?f@rﬂemmmfiam ggewpsy di ng to any of the
preceding clainms, wherein R2 is an aryl or a heteroaryl group. 10 5. A

pyrrolidine 0}@@1431%@51{%1 lg@afrb gﬂnﬁéﬁ@eﬂ s%feq e'agfrd}nq) ethYatBr Fron¥RE ngng cgnsiétﬁ-igﬁm 5

phenyl group. pyrroli e oxa azo I'vative accor to cC
wherein said pﬁeidwgeg,r}mlqgen,sci -G stbikyi ot eGs-tioxy. phenyl group. 7. A
pyrrolidine oxadi azol e derivative according to any of the preceding clains,

\(Nlhle;)e In (1 %Ar g%}rcﬁil&?r% ﬁ?a@{a%i%a&&i&y la@colr_@né) fo cﬂlgl llévhdére%n N1s?§efecNed %ror%l />3 R
the group consisting of H or a -C,-Cs alkyl group, in particular -CHs.

3. A pyrrolidine oxadiazole derivative according to claim 1 or 2, wherein A is -(C=0)-.

4. A pyrrolidine oxadiazole derivative according to any of the preceding claims, wherein

R® is an aryl or a heteroaryl group.
10 5. A pyrroiidine oxadlazole derivative according to claim 4, wherein 2“ is a phenyl group.

6. A pyrrolidine oxadiazole derivative according to claim 5, wherein said phenyl group is

substituted by a phenyl group.

7. A pyrrolidine oxadiazole derivative according to any of the preceding claims, wherein

B is an oxadiazole of formula Ila or Ib :

15

2

3 /N 3 /N
— o
0/ (lla) N§< ' (lib)
1 N 4 5
R’
wherein R’ is selected from the group comprising or consisting of hydrogen, sulfonyl,
amino, C;-Cg-alkyl, C;-Cs-alkenyl, C;-Cs-alkynyl, wherein said alkyl, alkenyl, alkynyl
chains may be interrupted by a heteroatom selected from N, O or S, aryl, heteroaryl,
20 saturated or unsaturated 3-8-membered cycloalkyl, heterocycloalkyl, wherein said



2 R7 wherein R7 is selected fromthe group conprising or consisting of
hydr ogen, sul fonyl, am no, Cl-C6-al kyl, C2-C6-al kenyl, C2-C6-al kynyl,
wher ei n sapd2abkyd , al kenyl, al kynyl chains may be inter PGpiEPd2/662%0
het eroat om sel ected fromN, 0 or S, aryl, heteroaryl, 20 saturated or
unsat urated 3-8-nenbered cycl oal kyl, heterocycl oal kyl, wherein said WO
02/ 102799 PCT/ EP02/ 06629 - 138 cycloal kyl, heterocycloal kyl, aryl or
het eroaryl groups may be fused with 1-2 furt her cycl oal kyl ,

het erocycl oal kyl, aryl or heteroaryl grldtp, an acyl noiety, Cl-C6-alkyl
aryl, Ci1-C6-al kyI het eroaryl, Cl-C6-al kenyl aryl, Cl-C6-al kenyl

het eroaryl, Cl1-C6-al kynyl aryl , Cl-C6-al kynyl heteroaryl , Cl-C6-al kyl
cycl oal kyl, C1-C6-al kyl heterocycl oal kyl, 5 Cl1-C6-al kenyl cycl oal kyl,
Cl- Cs- al keny cﬂ%aﬂfﬂ%é@ér@@lciﬁ‘élkyl %1@@h@eé%xmgro%¥§}ngﬁbkﬂsedw% @ﬁﬁ‘!h@ nyl

het er ocycl oal kyl , al koxycar bo , am nocar bonyl , - C6- al kyl car boxy,

Cl- C6- al kyl agxploal lﬁ/ﬂweteawlcloa}ked ard ar heteraamyl gm@aracn&cymmmmmiam R,
&Y G- al kyl ~ att CaIBE Nk, G (RaRinb i Gl bt Fe Bt o R SRIUERT PRV
ur eéi do, d - Coamyl, @4C6@ék)bgmh¢teroa16)l -GS@Cslﬂk)dlcbzylbalkm @oﬁs@lkymeﬁﬂokydlozamm um
Ci o5 afky! st Fantreytieslial (icCetimireaniisatieh Caledlv cvctoail
am nosul f onyl ¢,y digxyl HeterbacRERM], a&oxfeaasblipp Iain@hd&srbeﬁﬁdcaégia&yﬂ&irﬁaé@t ve

according to clal m. 7, wherein R7 is selected from the group consisting of

a sul fonyl orCafealvheryhsirdigyl, batergarg} eivh GiCeheteragycloaliod eyl 6i-g-rEw | |

C2- C6- al kynyl ¢ -
contai iyt “PRRG € OERREPAIN, O RTHRRE NG P gt R BB, )
Cl- C6-al kyl @Gefenkkat adylan@no,@@ylatnmym Carality] uféidoc&é](,hﬂ(w lcarthaheatep 8% e

al koxycar bonyl., .car.bo C d .Cl- C6-al r honyl , ar arhonyl or
het er og(r?yl car BSh armn%? C%'al%)a . ?%W’c(gr%ﬁﬂ@f, Su@ﬁ?ﬂ(’@%&lb@%{@f ﬁljﬁon}){’
substituted bg;- ag-an@aﬁﬂﬁm@ﬁag-ﬁmpydu1Myl,a(m-09al2<91 oy Mmino, C;-C-alkyl

aminosulfonyl, hydroxy or halogen.

8. A wyrrolidine oxadiazole derivative according to claim 7, wherein R’ is selected from
the group consisting of a sulfonyl or an amino moiety, or a group C;-Cs-alkyl, C,-Cs-
15 alkenyl, C,-Ce-alkynyl, aryl, heteroaryl, 3-8-membered cycloalkyl, optionally
containing at least one heteroatom selected from N, O, S, C-Cs-alkyl aryl, C;-Cs-alkyl
. heteroaryl, C,-C¢-alkenyl aryl, C,-Cs-alkenyl heteroaryl, alkoxycarbonyl, carboxylic
amide, C;-Cg-alkyl carbonyl, arylcarbonyl or heteroarylcarbonyl, C;-Cs-
cycloalkylcarbonyl, said groups being substituted by at least one sulfonyl or amino
20 moiety.

9. A pyrrolidine oxadiazole derivative according to claim 8, wherein R’ is selected from
the group consisting of a C;-Cs alkyl amino, heterocycloalkyl, C;-Cs alkyl
heterocycloalkyl, aminocarbonyl, C,-Cs alkylamino carbonyl, C;-Cs alkyl acyl amino,
C;-Cs alkyl sulfonyl or C;-Cg alkyl.

25  10. A pyrrolidine oxadiazole derivative according to claim 9, wherein R’ is selected from
the group consisting of dimethyl aminomethyl, 2-(dimethylamino)ethyl, 1-methyl-3-
piperidinyl or 4-(acetyl-1-piperazinyl)methyl.



9. A pyrrolidine oxadiazol e derivative according to claim@8, wherein RCis
selected from the group consisting of a Cl1-C6 al kyl am no,

het er ocycWoakhkgid799 C1- C6 al kyl het erocycl oal kyl, am nocar [pemgEHP2/@5629C6

al kyl am no carbonyl, Cl1-C6 al kyl acyl am no, Cl1-C6 alkyl sulfonyl or Cl-C6
al kyl . 25 10. A pyrrolidine oxadi azol e derivative according to claim?9,
wherein R7 is selected from the group consisting of dinethyl am nonethyl,
2- (di net hyl am no) et hyl, 1-methyl-3- piperidinyl or

4- (acetyl -1-piperazinyl )methyl . WO 02/-182799 PCT/ EP02/ 06629 -139 11. A
pyrrolidi ne oxadi azol e derivative according to any of clains 1 to 10,
wherein B is an isoxadiazole of formula Il or IV: HI3 a ,N3 N--N))=x
(rrr)y 20R8 (1V) 1 ~ wherein Xis Oor S; 5 R8 is a hydrogen, Cl-C6-alkyl,
C2- C6- al kenyl A plafolidindbiadieble dafivdtive BJoRIiR@fYdny oF 31l 86110, Mhetbis Blishat ed
3-8-nmenbered cycl oal kyl, optionally contaiiiing | to 3 heteroatons

sel ect ed frorfdadipzolgof gamaladll apdVEjery | Cl-C'-al kyl aryl

Cl- Cehet eroaryl, Cl-C6- al kenyl aryl, Cl-C6-al kenyl heteroaryl,

al koxycar bonyl, carboxyligqyam de, Cl-C6- al koxy, a§yloxy, heteroaryl oxy,
hal ogen, cyano, Cl-C6-al ky| carbonyl, arylcarbonyl or 10

het er oaryl car bonyl, sa &d or unsaturated‘G“reﬂucycloalkylcarbonyl;
wherein said. cycloal Kyl oﬁ a&yl Bﬂ)heteroaryllgr gqay be fused with
1-2 further cycloal kyl S4r afyT“* or' het eroaryl nd \wher efI¥f) sai d al kyl ,
al kenyl, al kynyl cha¢fi nef be interrupted y an t er oaFRom sel ected from
N, Oor S 12. A pyrrolidiﬂe oxadi azol e derivative according to any of the
preceding clains wherein 15 each of R3, R4, R5 and R6 is H 13. A
pyrrolidine Qﬁﬁﬂkﬂg@ﬁ%)gpéjvative according to any of the preceding clains,
wherein ‘ ’

5 Rs is a hydrogen, C;-Cs-alkyl, C;-Ce-alkenyl, C;-Cg-alkynyl, aryl, heteroaryl, saturated
or unsaturated 3-8-membered cycloalkyl, optionally contaiiang 1 to 3 heteroatoms
selected from N, O, S, an acy! maiety, C;-Cg-alkyl aryl, C;-Cg-alky! heteroaryl, Ci-Cs-
alkenyl aryl, C;-Cg-alkenyl heteroaryl, alkoxycarbonyl, carboxylic amide, C;-Cg-
alkoxy, aryloxy, heteroaryloxy, halogen, cyano, C,-Cg-alkyl carbonyl, a;'ylcarbonyl or

10 heteroarylcarbonyl, saturated or unsaturated C4-Cg-cycloalkylcarbonyl; vs‘/herein said .
cycloalkyl or aryl or heteroaryl groups may be fused with 1-2 further cycloalkyl or aryl
or heteroaryl group and wherein said alkyl, alkenyl, alkynyl chain may be interrupted

by an heteroatom selected from N, O or S.

12. A pyrrolidine oxadiazole derivative according to any of the preceding claims wherein

15 each of R*, R*, R® and R®is H.

13. A pyrrolidine oxadiazole derivative according to any of the preceding claims, wherein
A is -(C=0)-, R! is a methyl group, R* is a biphenyl group, each of R>, R*, R’ and Réis

H and B is an oxadiazole ring of formulae Ila, IIb, IIl or IV.

14. A pyrrolidine oxadiazole derivative according to claim 13 wherein B is an oxadiazole

20 ring of formula Ila or IIb.



Ais -(CO-, RLis a nethyl group, R2 is a biphenyl group, each of R3, R4,
R5 and R6 is Hand B is an oxadiazole ring of formulae Ila, Ilb, Ill or
V. 14. Avpyenad7pdi ne oxadi azol e derivative accordi ng to eCaiEpod®oexherein B
is an oxadiazole 20 ring of fornmula Ha or II1b. WO 02/102799 PCT/ EPO2/ 06629
-140 15. A pyrrolidine oxadiazol e derivative according to any of the
preceding clainms selected fromthe follow ng group: (3EZ 5S)-1-(]

1, 1" - bi phenyl ] - 4-yl car bonyl ) - 5- ( 3- met hyI 1, 2, 4- oxadi azol - 5-yl ) - 3-
pyrrolidinone O nethyloxime 5 (3Ez, 55)-142 T(2 - et hyl [

1,1 - bi phenyl ] -4-yl)carbonyl]-5-(3-nethyl-1, 2, 4- oxadi azol - 5-

yI ) - 3-pyrrolidinone O nethyl oxine

(3EZ,5S)-1-([1, 1" - bi phenyl ] -4-yl carbonyl)-5-(1, 3, 4- oxadi azol - 2-yl ) - 3- pyrrol
i di none 0- 15EA Bykelidii®oxadkiole Qprivative accordmg to any of the preceding claims selected

1,1" - bi phenyl ] - 4-yl car bonyl ) - 5- (3- met hyl - , 4-oxadi azol -5-yl)-3- 10 j:
yrczu lidino 106‘ rFRteyng erove:

(3EZ,5S)-1-([ 1, 1bi phenyl ] -4-yl carbonyl ) -5-(5-thi oxo-4, 5-di hydro- 1, 3, 4- oxadi
azol - 2- yl)-33pzBsplid e 1 -me -

(3EZ, 5S)- 5- (::f benSp (Eli ¥ o%gf?ayl%lk%'ym G methyl-p2-Aoxadiazol 3031 carbonyl )
-3- pyrroli dlmbdGDH%QHnythdpmelS

(3EZ,5S)-1-([1, 1" - bi phenyl]-4-yl carbonyl)-5-(3- {[(2 furyI met hyl ) sul fanyl ] e

JELh)llI }bl phenyl(?)sggw¥g¢2l)glr? yg[lq ﬁfééw gkgpéz}ﬁ?’%lgg ﬁ((}'lhﬁ%l §-e1 %ﬁ)%lz( £1
oxadi azol - 5- yil}3-Bypylidindriedd-metleyl@<met hyl oxi ne ( 3EZ, 58) 1- ([
1, 1' - bi phenyl]-4-yl carbonyl)-5- {3-[(2- pyr|d|nylsulfanyl)nethyl] 1,2,4- 20

(ixidi glzglhenyl ;3}%3% cggiblgnﬁhgﬁ)gﬁ ?%10?” ﬁgslr eny fazfl )?g%‘ﬂédm nean-'yl ]-

methyloxime

(3EZ,55)-1~([1,1'-biphenyl}-4-ylcarbonyl)-5-(3-methyl-1,2,4-oxadiazol-5-y1)-3-

10 ryuerdidinone G-methyloxime

(BEZ,5S5)-1-([1,1 -biphenyl]-4-ylcarbonyl)-5-(5-thiox0-4,5-dihydro-1,3,4-oxadiazol-2-
yD)-3-pyrrolidinone O-methyloxime

(3EZ,58)-5-(3-benzyl-1,2,4-oxadiazol-5-yl)-1-([1,1'-biphenyl]-4-ylcarbonyl)-3-
pyrrolidinone O-methyloxime

15 (BEZ,58)-1~({1,1'-biphenyl]-4-ylcarbonyl)-5-(3-{[(2-furylmethyl)sulfanyl jmethyl} -
1,2,4-oxadiazol-5-yl)-3-pyrrolidinone O-methyloxime

(3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5- {3-[2-0x0-2-(1-pyrrolidinyl)ethyl]-1,2,4-
oxadiazol-5-yl}-3-pyrrolidinone O-methyloxime

(3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5- {3-[(2-pyridinylsulfanyl)methyl]-1,2,4-
20 oxadiazol-5-yl}-3-pyrrolidinone O-methyloxime

(BEZ,55)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-[3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl]-
3-pyrrolidinone O-methyloxime



3-pyrrolidinone 0-nethyl oxi me WO 02/ 102799 PCT/ EP02/ 06629 - 141
(3EZ,55)-1-([1, 1' - bi phenyl ] -4-yl carbonyl ) - 5-
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yl]1-1,204-  3-pyrrolidinune G-methislaxime

=]

(32,5S)-1-[(2'-chloro-4'-fluoro[1,1'-biphenyl}-4-yl)carbonyl]-5-(3 - meinyl-i,2,4-
oxadiazol-5-yl)-3-pyrrolidinone O-methyloxime

(3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-[5-(1-methyl-4-piperidinyl)-1,2,4-
oxadiazol-3-yl]-3-pyrrolidinone O-methyloxime

15 (3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5- {5-[(dimethylamino)methyl]-1,2,4-
oxadiazol-3-yl}-3-pyrrolidinone O-methyloxime

(3EZ,55)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-[3~(1-methyl-4-piperidinyl)-1,2,4-
oxadiazol-5-yl]-3-pyrrolidinone O-methyloxime

(3EZ,58)-5-{5-[(1S)-1-amino-2-hydroxyethyl]-1,2,4-oxadiazol-3-y1}-1-([1,1"-biphenyl]-
20 4-ylcarbonyl)-3-pyrrolidinone O-methyloxime

5-[(2S,4EZ)-1-([1,1"-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-N-[3-

(dimethylamino)propyl]-1,2,4-oxadiazole-3-carboxamide



oxadi azol -5-yl} nethyl)-3-(di met hyl am no) pr opanam de tert-butyl 4-(2-
{3-[(2S,4EZ2)-1-([ 1,1 -biphenyl]-4-ylcarbonyl)-4-(nmethoxyi m no)pyrroli-
di nyl ]-1,e0420030¢ azol -5-yl} ethyl)-1-pi perazi necar boxyl aP€T/EP02/06629
(3EZ,5S)-1-[(2' -chloro-4"-fluoro |

1,1' - bi phenyl ] -4-yl)carbonyl]-5-[3-(2-hydroxyethyl) 20

1, 2, 4- oxadi azol -5-yl]-3-pyrrolidi none O nethyl oxi me

(3EZ 55)-1-[(4'-fluoro-2'-nethyl[1, 1 b| henyl ] - 4-y1) car bonyl ] - 5- ( 3- et hyl -
1, 2, 4- oxadi azol -5-yl)-3-pyrrolidi none & met hyl oxi me WO 02/ 102799

PCT/ EP02/ 06629 - 148 (3EZ, 5S)-1-([ 1,1'-biphenyl]-4-ylcarbonyl)-5- {
5-[2-(di net hyl am nb)ethyl]-1, 2, 4- oxadiazol-3-y|}-3-pyrro|idinone

O nmethyloxime 2- { 5-[(2S,4EZ)-1-(]

1,1 -bi phenyl(BEéSS)thplr baymteh 1ﬂl4(ymtrm>ywmﬁghﬁﬂétﬁﬁhmﬁiow%gﬂu1,22,41-

oxadi azol - 3- yl } et hyl t ert-Dbut oxycar bonyl)am no]” acetate
N ({3- [ ( 2S, 4EXpdiazql{3tyl}-3-pirphidingne Ogmethy Pﬁétlmyl) 4- (et hoxyi mi no) pyrrolidin
yl]-1, 2, 4- oxadi azol -5-yl} methyl)-2-(di met hyl am no) acet am de

(3EZ, 55)-1- (0 @;5?.34{3. fibseef ]k r-bighBeTY hlylc%r%%%% byt et Yl -

1, 2, 4- oxadi azol rrol |d| one yl"ox1 me
{5 [(| S)-1- amymllémvﬁfltZ,mewet Byl - lrlmmdmmuom:ub 3-yl} -1-([1,1'- 10
bi phenyl ] -4-yl carbonyl)-3-pyrrolidinn ¢ ne Orinethyloxine tert-butyl

S b e
¢ (51 (85 SERestLA e ey SO LA B 14
1, 1' - bi phenyldxadiazd]lSaylbSayyjoliBinphe Oimgthplexaz nyl met hyl ) - 1, 2, 4- oxadi azol -
3-yl]-3-pyrrolidinone C)nethyloxine 15 tert-butyl

(49)-4-{3-] ( %é@?g{(é 1pher&;fl})%-%ﬂ1a?%n£l)% %@ & me?l?}xl plperg21nylk9nglé(1¥ylﬁl11rb02

pyrrolidinyl]

[ (tert-but oxmadlﬂmﬂ-)al-ylMm@ﬂoﬂmmaﬁ@@trﬁetﬂylo{un{e( 2S, 4EZ) - 2- (5- {
[ (tert-butoxycarbonyl)am no]methyl } -1, 2, 4-oxadiazol -3-yl) -4-

(met hoxyi m no)py rs-r[%j,&z‘}%'-(][f,?{b%%‘eYM},4'-31calrb01%51)04-?ﬁ%t'hoxyimino)pyrrolidinyl]-

10 1.2,4-cradiazole-3-carboxylate

(3£,58)-1-([1,1'-biphenyl]-4-ylcarbonyl)-5-[3-(2-hydroxyethyl)-1,2,4-oxadiazol-5-y1]-
3-pyrrolidinone O-methyloxime

(3Z,5RS)-1-([1,1"-biphenyl]-4-ylcarbonyl)-5-[3~(2-hydroxyethyl)-1,2,4-0xadiazol-5-yl1]-
3-pyrrolidinone O-methyloxime

15 N-({3-[(2S,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-1,2,4-
oxadiazol-5-yl} methyl)-3-(dimethylamino)propanamide

tert-butyl 4-(2-{3-[(25,4EZ)-1-([1,1"-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrroli-
dinyl]-1,2,4-oxadiazol-5-yl} ethyl)-1-piperazinecarboxylate

(3EZ,5S)-1-[(2'-chloro-4'-fluoro[1,1'-biphenyl]-4-yl)carbonyl]-5-[3-(2-hydroxyethyl)-
20 1,2,4-oxadiazol-5-yl]-3-pyrrolidinone O-methyloxime

(3EZ,58)-1-[(4'-fluoro-2'"-methyl[1,1"-biphenyl]-4-yl)carbonyl]-5-(3-methyl-1,2,4-
oxadiazol-5-yl)-3-pyrrolidinone O-methyloxime



tert-butyl 2- {3-[(2S,4EZ)-1-([

1, 1' - bi phenyl ] -4-yl carbonyl ) - 4- (et hoxyi m no) pyrroli- 20

di nyl ]-1,@0420030¢ azol - 5-yl } et hyl carbamate 2- { 5- [(2S, 4BZXAP01/)6629
1,1 - bi phenyl] -4-yl carb onyl)-4-(nethoxyimno)pyrroli dinyl]-1, 2,4-
oxadi azol - 3-yl }et hyl am noacetate WO 02/ 102799 PCT/ EP02/ 06629 - 149
(3E,59-1-[(2",4"-difluoro [

1, 1' - bi phenyl ]-4-yl)carbonyl]-5-(3-nethyl-1, 2, 4- oxadi azol -
yl)-3-pyrrolidinone O nethyloxinme (3EZ!4S)-1-[(2',4' -difluoro[

1, 1' - bi phenyl ]-4-yl)carbonyl]-5-(3-nethyl-1, 2, 4- oxadi azol -

yl )-3-pyrrolidi none O nethyloxinme 5

{[(2S, 4EZ)-2- (5-{(1S)-2-tert-butoxy-1-[(tert-butoxycarbonyl)am no]ethyl}

I
[
i, 4- oxadiazpk r i@ﬂi e§§1pmyyaamoﬂ9msy{5-fé (St B ) baRSHORYY 1 ,2,4-

bi phenyl 3
- bi phenyloga a%ﬂléa)rl 1§m(0§e ¢rmgthyloximet- oxadi azol - 3-yl ) - 3-

rolidinone O nethyloxine 4- { [(2S, 4EZ)-2-(5-

1,1
pyr
{(1S, 2R) - 2-teris gl - y%ﬁ]{q - 33001, 24
4- oxadi a 1- SQy]ES; RES@EZ)_ Lg@ ; %ﬂ)the?wi/@-o |§929I4] ar &&l R?QWI‘%‘%‘gﬂelnzzﬁ
(3Z,5S)-1- [(2>Xadiazodi-i3fy1}mhyi[[(tert-butoxycarbonyl)ammo]acetate :
1,1 -bi phenyl] 4 yI)car bonyf] 5- (3-net hyl -1, 2, 4- oxadi azol -
yI) 3-pyrroli 04 EZ

“bi % heny Car g} 1 ﬁp né{l]ﬁ% ;rfcglkiﬁoﬁ 1 44]! ({rie%-jogc mlhé) yl)rohdngl] 1,2,4-
pyr rolidinyl ]oxé.dlé’zoil—-Sqﬂ}aﬂetﬁyb&-(&méth?laﬂﬁﬁbbﬂpbﬁmﬁdqj| per azi necar boxyl ate 15 16.
A pyrrolidine oxadi azol e derivative according to any of clainms 1 to 15 for

use as a nme f yr.r.olidin t|ve
accordi ng to(iiéralﬁgnéﬂg@:‘]lt E(Fa‘fqﬂ% ftﬂg‘ T@l Po‘?‘pkfeﬂg 4;3%&"6 ﬁ'§03 tgyfpﬁg’r faceut i cal
conposi tion foﬁasdlﬁzl@eszyl)eaipgﬁahdlﬁMMmdﬂiﬁmm%i on of 20 preterm | abor,
premature birth and dysmenorrhea. 18. Use of a pyrrolidine oxadiazole

derivative a??ﬁoé gi&)nsg {% ?(1%5] ¥ a(r)rImC alr%utoxyeth);]?lf204r-oxadxaml -3-yl}-1-([1,1'-

10 biphenyl]-4-ylcarbonyl)-3-pyrrolidinone G-methyloxime

5-
4-
_11
1

tert-butyl 4-{5-[(2S,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino -
pyrrolidinyl}-1,2,4-oxadiazol-3-yl} -1-piperidinecarboxylate

(3EZ,55)-1-([1,1'-biphenyl}-4-ylcarbonyl)-5-[5-(1-piperazinylmethyl)-1,2,4-oxadiazol-
3-yl]-3-pyrrolidinone O-methyloxime

15 tert-butyl (45)-4-{3-[(2S,4EZ)-1-([1,1-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-
pyrrolidinyl]-1,2,4-oxadiazol-5-yl1}-4-[(tert-butoxycarbonyl)amino]butanoate

4-{[(2S,4AEZ)-2-(5-{[(tert-butoxycarbonyl)amino methyl}-1,2,4-oxadiazol-3-yl)-4-
(methoxyimino)pyrrolidinyl]carbonyl}-1,1'-biphenyl

tert-butyl 2-{3-[(25,4EZ)-1-([1,1"-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrroli-
20 dinyl}-1,2,4-oxadiazol-5-yl} ethylcarbamate

2-{5-[(28,4EZ)-1-([1,1'-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)pyrrolidinyl]-1,2,4-

oxadiazol-3-yl}ethyl aminoacetate



preparation of a pharmaceutical conposition for the nodul ati on of the
oxytocin receptor. WO 02/102799 PCT/ EP02/ 06629 -150 19. Use according to
cl ai m 18, watenei7s sai d nodul ati on consists in the bl ocki n@CofEPOhEs62DXYyt OCi n
receptor or in antagonising the binding of oxytocin to its receptor. 20.
Use according to claim19 for the treatnment or prevention of disorders
nmedi ated by the . . oxytocin receptor. 5 21. Use of a pyrrolidine

oxadi azol e derivative to any of clains 1 to 15 for the preparation of a
phar maceuti cal conposition for oral adrfthistration. 22. A pharmaceuti cal
conposition containing at | east one pyrrolidine oxadi azol e derivative
according to any of the clains 1 to 15 and a pharnaceutically acceptable
carrier, diluent or excipient thereof 10 23. A method of preparing a

pyrrolidine oxaiseaqis 4. &ﬂﬁ&%ﬂnﬂ b@ﬁheﬁgl;]m{sh}:éal(ﬂohyl‘j‘ﬁ- %&ﬁlel b 8.0x8diazol-5-

1,2, 4- oxadlazole group of conmprising the foll'owing step : Ri-
0. R5 R1-O R5le3myamhdm®q @lmqthyﬂz@ume RHOR7 Rs O RA NNHz 4 NN7 R AR
RA%-R2 XV VIII | I'1b] 24. A nethod of preparing a pyrrolidine

o oup of {or MBI §2' BTSRRI ek Yoo D5RHEERL

HO N R ' O N RByl)-3-pyrrolidinone O-methyloxime

5 4-{[(2S,4EZ)-2-(5-{(15)-2-tert-butoxy-1-[(tert-butoxycarbonyl)amino]ethyl}-1,2,4-
oxadiazol-3-yl)-4-(methoxyimino)pyrrolidinyl]carbonyl}-1,1"-biphenyl

(3EZ,55)-1-(]1,1'-biphenyl]-4-ylcarbonyl)-5-(5-vinyl-1,2,4-oxadiazol-3-yl)-3-
pyrrolidinone O-methyloxime

4-{[(2S,4EZ)-2-(5-{(15,2R)-2-tert-butoxy-1-[(tert-butoxycarbonyl)aminopropyl } -
10 - 1,2.4-0xadiaznl-3-yi)-4-(methoxyimine)pyrrolidinyl]carbonyl}-1,1'-biphenyl

(32,55)-1-[(2',4'-difluoro[1,1'-biphenyl]-4-yl)carbonyl}-5-(3-methyl-1,2,4-oxadiazol-5-
yl)-3-pyrrolidinone O-methyloxime

tert-butyl 4-({3-[(2S,4EZ)-1-([1,1"-biphenyl]-4-ylcarbonyl)-4-(methoxyimino)-
pyrrolidinyl]-1,2,4-oxadiazol-5-y1} methyl)-1-piperazinecarboxylate

15
16. A pyrrolidine oxadiazole derivative according to any of claims 1 to 15 for use as a
- medicament.
17. Use of a pyrrolidine oxadiazole derivative according to any of claims 1 to 15 for the
preparation of a pharmaceutical composition for the treatment and/or prevention of
20 preterm labor, premature birth and dysmenorrhea.

18. Use of a pyrrolidine oxadiazole derivative according to any of claims 1 to 15 for the
preparation of a pharmaceutical composition for the modulation of the oxytocin

receptor.



+11 00 N33RANOKHHNRRINNR AR R VVI I [Bla] W 02/102799
PCT/ EPO2/ 06629 -151 25. A nethod of preparing a pyrrolidi ne oxadi azol e
conpound wb okao2ted a (1), wherein Bis a 1, 3, 4-oxadi azol e pgrapp2/afe2d or mul a
(Ir1r) or (1V) conprising either of the followwng steps 5 CDI (X=0 or
RI1I0O,NR5 6 CS2 (X=S) RN. 3 RANOXA R Rsl [B=1llia (X=O] R
M R6E NNH2 | [B=1lib (X=S)] R4 %O A R2 XVII 5 Tnof, P206 R 110. N R

\ RN RRN RANOA % 150

19. Use according to claim 18, wherein said modulation consists in the blocking of the

oxytocin receptor or in antagonising the binding of oxytocin to its receptor.

20. Use according to claim 19 for the treatment or prevention of disorders mediated by the

" oxytocin receptor.

5  21. Use of a pyrrolidine oxadiazole derivative to any of claims 1 to 15 for the preparation

of a pharmaceutical composition for oral administration.

22. A pharmaceutical composition containing at least one pyrrolidine oxadiazole derivative
according to any of the claims 1 to 15 and a pharmaceutically acceptable carrier, diluent

or excipient thereof

ib 23. A method of preparing a pyrrolidine oxadiazcl compound of formulza (1) whercin'® is

a i,2,4-oxadiazole group of formula (IIb) comprising the following step :

R-0. R _ RO R
N\ R N-OH + /I(J)\ - N\ R N‘o
R3 /4 HO RT R3 /4 /A
R* N NH, R* N N R’
A-g? A-g?
XV Vil |
[B = lib]

24. A method of preparing a pyrrolidine oxadiazole compound of formula (I), wherein B is

15 a 1,2,4-oxadiazole group of formula (Ila) comprising the following step :
R® O RS
RN o HO. RN R®
Q fo} N (o8
+ I - g A
R® H,N" R’ RN\~
R4 N\ OH 2 R4 \A ) RT
A-R? ~R
v Vi !



A-R2 | [B =1V (X=bond, R8=H)]

WO 02/102799 PCT/EP02/06629

- 151 -

25. A method of preparing a pyrrolidine oxadiazole compound of formula (I), wherein B is

a 1,3,4-oxadiazole group of formula (III) or (IV) comprising either of the following

steps :
5
5
CDI (X=0) or 1.0. R
CS, (X=8) RTN_LR
- 3 s NH
R N
RY N 07%
A~R2
o R 1 [B = llla (X=0)]
1.0 6 H 1[B = lllb (X=S
R Nj\/ii(N_NHz ( )]
R3
"N O
A-R?
XVil s
1/0\ R
Tmof, P,0, R N Qe
AN N\N
R3 //Il
4" "N 0
R \
A-p?

1[B =1V (X=bond,Ré=H)]



