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MODULATORS OF THE PROSTAGLANDIN F RECEPTOR Field of the invention This
present iwoesnsnmis related to thiazolidine carboxam de ®@emipral/5008% Of
formula (11) for 5 the treatnent and/orl prophyl axis of preterm | abor,
premature birth, dysnmenorrhea and for stopping |abor prior to cesarean
delivery. Specifically, the present invention is related to substituted
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i nventiongl Cﬁgﬁ&{eg to novel thiazolidine carboxam de 10 derivatives of
formul ae fl?Eand (la). Background of the invention In the field of
obstetrics, one of the nost inportant problens is the managenent of preterm
| abor and premature birth as they represent a nmajor cause of perinatal
norbidity and nortality. 15 In recent years, strong evidence has

accurul ated indicating that the hornone oxytocin plays a ngjor role in
initipleldeftR®Mventigmmeal s, notably in humans. Thereby, it is assuned
that oxytocin exerts said effect in a direct as well as an indirect way, by
contracting the uterine nyonetrium and by enhancing the synthesis and
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endonetri um deci dua. These prostaglandins 20 may furthernore play a role in
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CONtT S the attivity or %L%]C%locnr Sf ﬁl%npr%starg?gﬁdml r%ge;\)/grs, particularly of the prostag(?andm

F»q receptor. Also, the present invention is related to novel thiazolidine carboxamide

10 derivatives of formulae (1) and (Ia).

Background of the invention

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

mortality.

15 In recent years, strong evidence has accumulated indicating that the hormone oxytocin
plays a major role in initiating labor in mammals, notably in humans. Thereby, it is
assumed that oxytocin exerts said effect in a direct as well as an indirect way, by
contracting the uterine myometrium and by enhancing the synthesis and release of
contractile prostaglandins from the uterine endometrium/decidua. These prostaglandins

20  may furthermore play a role in the cervical ripening process.

In parturition, the high circulating concentrations of progesterone induce uterine quiescence
while the uterus acquires contractile ability. Shortly before term, plasma progesterone
concentrations fall, oxytocin receptor expression in the uterus increases markedly, and

uterine contractile activity increases. At term, the contractions rise to a crescendo, resulting



in delivery as a result of two interacting positive feedback | oop. The
first is a local uterine |oop: within the uterus itself, prostaglandins
and ot herwotogngeni ¢ factors are produced and rel eased | RCTEPPOHADES t O
uterine contractions. The second | oop irmnvolves the hypothal anus: in
response to uterine contractions and vagi nal and cervical distension,
magnocel | ul ar 5 oxytocin neurons in the hypothal amus increase their
activity resulting in the release of oxytocin fromtheir axon termnals in
t he posterior pituitary; the released oxytocin acts upon the uterus both
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| abor everal approaches have béen consi dered such as the use
nmagnegdleavedihfrespon st foametinerconhactpast The agenid laup imolaes mmﬁmtbmmmm in
agoni sts or oxytocin antagonists: Wth the use of magnesiumsul fate, it
has brespondssty utstinehenntpdcisms andncaginaband nerviadlodisteniseon, meagpee ludan ange
of 4 to 8 ng/dL can cause inhibitigon of cardiac conduction B 15 and
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ells erei I's expressed erus re erg
agon|§§§ A'RuYSAfah@ g/ gct i vate said inhibitory action of the receptor.
Hence,” R2-adrenergic agonlsts are synpat hom netics which - anong others -
inhibit uterine contractility. Known 132 adrenergic agonists for the
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of magnesium sulfate, ethanol or therapeutic agents acting as B, adrenergic agonists or

oxytocin antagonists:

e With the use of magnesium sulfate, it has been observed that plasma concentrations
above the therapeutic range of 4 to 8 mg/dL. can cause inhibition of cardiac conduction
15 and neuromuscular transmission, respiratory depression and cardiac arrest, thus making

this agent unsuitable notably when the renal function is impaired.

e 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.

20 e The P,-adrenergic receptor generally causes an inhibitory action within the cells
wherein it is expressed (muscles, heart, uterus etc). B-adrenergic agonists are used to
activate said inhibitory action of the receptor. Hence, B,-adrenergic agonists are
sympathomimetics which — among others - inhibit uterine contractility. Known [3,-
adrenergic agonists for the treatment of preterm labor are Ritodrine, Terbutaline and

25 Albuterol.



Oxytoci n antagoni sts: Oxytocin (OT) is a peptide hornone causing the
contraction of the uterus of mammals during | abor. Oxytocin (OT) receptors
i ncrease woanasa2cal |y during the course of pregnancy. Thectaroxsiwsati on of
Ol receptors has been shown to correlatdle with spontaneous uterine
activity. In the last few years, a nunber of papers 5 have suggested that

t he hornone oxytocin may be a physiological initiator of labor in several
manmal i an speci es includi ng humans. Furthernore, oxytocin is believed to
exert this effect in tw different parts, either by directly contracting
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(PGF2a), play a key role in the normal physiology of several tissues
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heart and is inplicated in reproductive functions such as ovul ati an, .
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ei cosanoi ds that are produced by the enzymatic “activitTy of cycl ooxygenase.
Toget he(comtidetilBpaid i dibeotJogBandedopio’ sl in%gxdﬁaiégt ¢ffects R oxgtosinanpite
subgroup of the ‘ei cosanoids. Prostaglandi ns (PGs) nediate various 25

physi ol ogirasimgy beasheeveduch as fever generation and inflanmation. Aspirin
and related drugs act through inhibition of PG biosynthesis. PG a is
synt hesi zed, to varying degrees, by al nost every tissue in the body and is

a stimulant of several different types of physiol ogical functions .
i ncl diostagjaadinsd®S9)umarg particularly prostaglandin Fo (PGF2q), play a key role in the

normal physiology of several tissues including ovary, oviduct, uterus, testis, lung and

15 possibly eye and heart and is implicated in reproductive functions such as ovulation,
luteolysis and parturition. It is well known that parturition is initiated when prostaglandin
Foo interacts with FP (Prostaglandin F receptor) in ovarian luteal cells of the pregnant mice
to induce luteolysis. (Science vol. 277 p.681-687 (1997) by Yuhihiko Sugimoto et af).
Actions of PGF, are mediated by the PGF receptor (FP), which is a heterotrimeric

20  guanosine triphosphate — binding protein (G protein) — coupled rhodopsin type receptor
specific to this PG (Science vol.277, p.681-83 (1998) by Yuhihiko Sugimoto et al.).
These prostaglandins belong to a group of eicosanoids that are produced by the enzymatic
activity of cyclooxygenase. Together with the thromboxanes, prostaglandins constitute the
prostanoid subgroup of the eicosanoids. Prostaglandins (PGs) mediate various

25  physiological processes such as fever generation and inflammation. Aspirin and related

drugs act through inhibition of PG biosynthesis.

PGF,, is synthesized, to varying degrees, by almost every tissue in the body and is a

stimulant of several different types of physiological functions including granulose lutein



WO 03/ 082278 PCT/ EP03/50083 4 cell death, myonetrial snooth nuscle
contraction, Leydig cell testosterone synthesis regulation, regulation of
ovi duct alwoioBjose2beat i ng, bronchoconstriction, and bone netrab@rPoymos3 They
are synthesized in fetal and maternal nd@nbranes and act to ripen the cervix
and contract the nyonmetrium PGF2a is a major prostaglandin for enhancing
uterine 5 contractility. Specific prostaglandin receptors (EP1, EP2, EP4
and FP) are expressed in the human nyonetrium Activation of EP2 and EP4
receptors results in snooth nmuscle rel axation whereas activation of the

PG2aceipl&sthi mé/drﬁ@@mu ’inddth mesaetcehiratasn) Leydiy &Ntdstsstédne synfliagd, the
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fromintracellular stores. The increases in intracellular calciumthat
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myosin |light chain kinase. Also, it is known that mce |acking the FP

r eceptairtrachvhe moraraetriwnt iRGFy i@ maor prpstaghandiader epboreiag werane hy pups
were delivered by cesarean cut. One of the npbst inportant roles of PG2a,

i & | rCOURCEU¥ti ve 15 biology as a luteolytic agent. In the non-pregnant
state, at the end of the |uteal phase, increased pulsatile serumlevels of
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evi dence that 'i nt éaiglf ering with the prostaglandi n pat hway by bl ocki ng
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| abor. A conpound able to block the interaction between PG-2a and its

r ecepdtores. ihe.inardaebR i mdcaned lolaragatl cigon tlsat, ensse tlead & marea@®dazstirastioncobe

nore efficacious for treating preterm/labor than current regi nens. .
smooth muscle via activation of myosin light chain kinase. Also, it is known that mice
lacking the FP receptor have normal fertility but no labor at term. However healthy pups
were delivered by cesarean cut. One of the most important roles of PGFy, is in reproductive

15  biology as a luteolytic agent. In the non-pregnant state, at the end of the luteal phase,
increased pulsatile serum levels of PGF,, (of uterine origin) cause apoptotic cell death of

the granulosam lutein cells (Res.Reprod. 16:1-2 (1984) by McCracken).

There is recent evidence for up-regulation of the contractile FP receptor with the onset and
during progression of labor. Also, recent reports indidcate that oxytocin induces production
20 of PGs in human myometrial cells via upregulation of COX-2. Such a mechanism may
explain the sustained release of PGs in uterine tissue, promoting labor. Therefore, there is
strong evidence that interfering with the prostaglandin pathway by blocking selectively the
contractile FP receptor will delay the progression of labor. A compound able to block the
interaction between PGF,, and its receptor, i.e. a PGF,,-receptor antagonist, is therefore

25 assumed to be more efficacious for treating preterm labor than current regimens.



WO 03/ 082278 PCT/ EPO3/ 50083 5 Because of the involvenment of PGF2a in birth
initiation, several approaches have already been perforned to test new
PGF2a i nhwbiososx78 | ndonet hacin is a well known prostagl aneca/Eposibioks t or and
has al ready been tested to study the possible node of action of
Prost agl andi ns (Prostagl andi ns, 12(6) p.1053-9 (1976) by Chatterjee A).
InJ Reprod. Fertil., 116(1), 5 p.103-111 (1999) WIllians B. J. et al
observed that flunixin neglumn disrupted the normal 13, 14-di hydro-15-keto
prostaglandin Fla profile but did not abolish prostaglandin synthesis
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may i f prostaglandin F21 “f0 Recently, a phenol derivative known-as p38
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been tested and it has been observed that said conpound inhibited both
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with IL-1 13 (Biochem Biophys. Res. Conmmun., 288(5), p.1155-1161 (2001) by
Chuo-pud 03€hl b&) 999pWiiliars 48.4. ebabobserved thatddy miylmnuiglumia disthptad dre normal
active to relax the snooth nuscle of wuterine and effective for the renedy
of abbbi#trdihydad1l Seketoeprasiaghyutini foa, profiderhvtidid nababolidnprasiaglandini smthesis
using a phtalide derivative as an active conponent (JP-0 1050818). In their
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di scl t | at | I t al N .oducti f.thronb
and_ PR3P s (300G Bt PPBAVRHY HIeBBRY eats Fahupt HnalouhelRagBicogt cal Ly
ef fect.i ve ampunt .of insulin:like grovwh hagﬁltor l. ﬁlg{I Ci gntl tQ. iﬁhi bi t

¢ hr orBISLSHE AR GiF GoddcasahsrasnsTe ACk v hiEh Way BRIt RSt pRdin Fao.
prostacyclin or prostaglandin E2 production. WO 03/082278 PCT/ EP03/ 50083 6

% maﬁgcgr]:tl}g,haepﬁgrY&n&ér?&ative known as p38 inhibitor (4-[5-(4-fluorophenyl)-4-(4-pyridyl)-
imidazol-2-yl]phenol) has been tested and it has been observed that said compound
inhibited both prostaglandin F,, production and COX-2 expression induced by stimulation
with IL-1P (Biochem. Biophys. Res. Commun., 288(5), p.1155-1161 (2001) by Chuo-ku
Chiba).

15 Tsumura & Co proposed prostaglandin F», inhibitor active to relax the smooth muscle of
uterine and effective for the remedy of abdominal pain caused by abortion, premature labor
and dysfunction, by using a phtalide derivative as an active component (JP-01050818).

In their patent (US-6,271,201), Board of Regents, the University of Texas System discloses
a method for regulating placental cell production of thromboxane and PGF,, comprising

20 treating placenta cells with a pharmacologically effective amount of insulin-like growth

factor I sufficient to inhibit thromboxane and prostaglandin F,, production without

affecting prostacyclin or prostaglandin E, production.



The present invention relates to the use of thiazolidine carboxam de
derivatives of formula (Il), G a SN--~z R HR (Il ) NOOR OS5 as
wel | as pwmernsmgxw i cal |y acceptable salts thereof, for thecpmepasm@si on of
pharmaceutical conpositions for the treatnment and/ or prevention of preterm
| abor, premature birth, dysnmenorrhea, and for stopping |labor prior to
cesarean delivery. Conpounds of this invention are inhibitors of

prostagl andin receptors, particularly of the prostaglandin Fla receptor
(FP). 10 Also, the present invention relates to novel thiazolidine

car bo ' f formula (1), wherein G is an aryl, heteroaryl
or c 3 th¥QBb¥ﬁ§0ﬁ ycl oal kyl moiety. G H S N-{ Ra"-~ Rz NO()
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5  as well as pharmaceutically acceptable salts thereof, for the preparation of pharmaceutical
compositions for the treatment and/or prevention of preterm labor, premature birth,
dysmenorrhea, and for stopping labor prior to cesarean delivery. Compounds of this
invention are inhibitors of prostaglandin receptors, particularly of the prostaglandin

F»q receptor (FP).

10 Also, the present invention relates to novel thiazolidine carboxamide derivatives of formula

(I), wherein G’ is an aryl, heteroaryl or cycloalkyl or a heterocycloalkyl moiety.

G.
{ (1)

O

N
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A

In particular the present invention relates to novel thiazolidine carboxamide derivatives of

formula (Ia):



>>=Rm 2 (la) R~--E~R Np DPI R O Detailled description of the
invention: It has now been found that conpounds of the present invention
are nodulwbosssnfs t he Prostaglandin receptor, in parti culrar/eeh3/sdoes
Prostagl andin Fla, receptor (FP) functidn. Wien 5 the Prostaglandin Fla
receptor (FP) is bound by the conpounds of the present invention, PGF2a, is
ant agoni zed by being bl ocked fromits receptor and thus being unable to
exert its biological or pharmacol ogi cal effects. The conpounds of the
present invention are therefore useful in the treatnment and prevention of
preterm | abor, premature birth and for toppi ng labor prior to cesarean
delivery. 10 The conpounds of the pres nvention are al so useful in the
treatnment of dysmenorrhea which may Be dgfiped as a cyclic pain associated
with menses during ovulatory cyclepg T, pRip is thought to result from

e

uterine contractions and i schgnm a, Np+Qbably nedi ated b{lajhe effect of
prost agl andi ns producedrf he retoky endonetriuin. By bl ocking both the
ef fects of prostagl andi n 'Fl uterus, a FP antagonist is nore
efficacious for treating 15 snen krhea than current . regimens. In
particul ar, conpounds of th -eRént invention are useful in the treatnent
and prevention of prostagl |n rel ated di sorders of mammal s and

especially humans. It is a purpose of this invention to provide a nethod

of antagoni zing the functions of prostaglandins, particularly

|n di sease %tates in mmmals. It is another purpose of
v B CRURL: hog of preventing or treating

prostaglandln FIa related di sorders by antagoni zing the binding of said

ProstRgh 3Nl bhe Kosnd ?ﬁ:ﬁpcto?npou O5¢ t%%zpzrz:gentqvgnt?gﬂ WD dulators of the

Prostaglandin receptor, in particular of the Prostaglandin F»4 receptor (FP) function. When

5  the Prostaglandin F» receptor (FP) is bound by the compounds of the present invention,
PGF-, is antagonized by being blocked from its receptor and thus being unable to exert its
biological or pharmacological effects. The compounds of the present invention are
therefore useful in the treatment and prevention of preterm labor, premature birth and for

stopping labor prior to cesarean delivery.

10 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
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
effects of prostaglandin F», on the uterus, a FP antagonist is more efficacious for treating

15 dysmenorrhea than current regimens.

In particular, compounds of the present invention are useful in the treatment and prevention
of prostaglandin related disorders of mammals and especially humans. It is a purpose of
this invention to provide a method of antagonizing the functions of prostaglandins,
particularly prostaglandin F»,, in disease states in mammals. It is another purpose of this

20  invention to develop a method of preventing or treating prostaglandin F», related disorders

by antagonizing the binding of said prostaglandin to its receptor.



8 The foll ow ng paragraphs provide definitions of the various chem cal

noi eti es that make wup the conpounds according to the invention and are

i nt ended wo oapga2y8 uni form y through- out the specificati orCampozs@8Is

unl ess an otherw se expressly set out de&finition provides a broader
definition. 5 "C-C6 -alkyl" refers to nonoval ent al kyl groups having | to
6 carbon atons. This termis exenplified by groups such as nethyl, ethyl,
n-propyl, i sopropyl, n-butyl, isobutyl, tert- butyl, n-hexyl and the Ilike.
"Aryl" refers to an unsaturated aromatic carbocyclic group of from®6 to 14

carb
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tricyclic fused-ring heteroaromatic group. Particular exanples of
het erbr@adﬂndeﬁngrQIUps include optionally 15 substituted pyridyl, pyrrolyl,
furyl, thienyl, imdazolyl, oxazol yl, isoxazolyl, th| azol yl, isothiazolyl,
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“C;-Ce-alkyl aryl” refers to C-Cg-alkyl groups having an aryl substituent, including benzyl,
phenethyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring
heteroaromatic group. Particular examples of heteroaromatic groups include optionally

15 substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxad1a-
zolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,1,3,4-triazinyl, 1,2,3-triazinyl, benzofuryl, [2,3-
dihydro]benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl,
isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[1,2-a]pyridyl, benzothiazolyl, benzoxa-

20 zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl,
pyrido[3.4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,

carbazolyl, xanthenyl or benzoquinolyl.

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



9 "C2-C6-al kenyl" refers to al kenyl groups preferably having from2 to 6
carbon atons and having at least 1 or 2 sites of al kenyl unsaturation.
Pr ef er ablwoaBkgarys groups include ethenyl (-CH=CH2), n-2Ppmmpesiydoss allyl,
-CH2CH=CH2) and the like. "C2-C6-al kenyl9 aryl" refers to C2-C6-al kenyl
groups having an aryl substituent, including 2- 5 phenylvinyl and the I|ike.
"C2- Co6- al kenyl heteroaryl" refers to C2-C6-al kenyl groups having a
heteroaryl substituent, i ncluding 2-(3-pyridinyl)vinyl and the Ilike.
"C2-C6-al kynyl" refers to al kynyl groups preferably having from2 to 6

car borcaQuakepl” feFrsie ket ?rb %)s %réf’ehﬂﬂgﬁav@xﬁ ffoth Ufs@lcHitn &dms and
preferred al kynyl groups inclu hynyl propar gyl (-CH2C CH),

and thevihglae ledsEa- 662 sitky of allesmyll unsafuestson oPr@I‘er@&l@iamenyll égus\&spmchmd ng an
aryl substituent, including phenylethynyl and the Iike. - al kynyl

het erethegyl'(- %E@szm-@p@@ﬂylkﬁmb}'yl g€bhﬁl<H=h€»thgnd thetkeoar yl substituent,
i ncluding 2-thienylethynyl and the like. 15 "C3-C8-cycloalkyl" refers to a
saturated carbocyclic group of from3 to 8 carbon atons having a single

ring ¢ @z@(,—alkynyémg& rofery tar(h1GCphkenyhgeopdhavingsan aryd spbsistubot, nycl)udmg 2-
Preferred cycl oa include cycl opentyl, cyclohexyl, norbornyl and the

| ke.ph em@vmycb@ydnggl ." refers to a C3-C8-cycl oal kyI group according to
the definition above, in which up to 3 carbon atons are repl aced by

het ergat onms chosen from roup_consi sti 20 of 0,, S, NR R g..
def i nelz-hs- eh%nb lasterna tmigrSTPer é?«sr@fiemé?gv%wchaaanm hqtﬁmamﬁsu%stltuem,

pyrroli eridj n 1- met hyl pi per azi ne, norpholine, and

t he Hqgﬁmﬂngé?o %@yé'ldl DXff)@R ﬁ@fﬁi Keefers to C, -Cb-al kyl groups having a

cycl oal kyl substltuent i ncl udi ng cycl ohexyl net hyl , cyclopentylpropyl and

the |4 e 03/ 3 P EPO /50083 ro

f ef er L& g R?%?VS&P%BX“)Q S0P frﬁée{%l?lm%‘flgg fkéjlp f?o 8’ AF¥Gn gf%mg and
havmg at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethynyl

10  (-C=CH), propargyl (-CH,C=CH), and the like.

“C,-Cg-alkynyl ary|” refers to C,-Cs-alkyny! groups having an aryl substituent, including
phenylethynyl and the like.

“C,-Ce-alkynyl heteroaryl” refers to C,-Cg-alkynyl groups having a heteroaryl substituent,
including 2-thienylethynyl and the like.

15  “Cs-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).

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

“Heterocycloalkyl” refers to a C;-Cg-cycloalkyl group according to the definition above, in
which up to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting
20 of O, S, NR, R being defined as hydrogen or methyl. Preferred heterocycloalkyl include

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

“Ci-Cg-alkyl cycloalkyl” refers to C,-Cs-alkyl groups having a cycloalkyl substituent,
including cyclohexylmethyl, cyclopentylpropyl, and the like.



substituent, including 2-(1-pyrrolidinyl)ethyl, 4-norpholinylmnmethyl,
(1-methyl -4- piperidinyl)nmethyl and the |ike. "Carboxy" refers to the group
-C(O OH. w0'0@0822@6- al kyl carboxy" refers to C 1-C5-al kyl @compss/fasi ng an

carboxy substituent, including 2-carboxgethyl and the like. "Acyl" refers
to the group -C(OR where R includes "Cl-C6-al kyl", "aryl", "heteroaryl",
"C,-Co-al kyl aryl" or "Cl-C6-al kyl heteroaryl". "C, -C5-alkyl acyl" refers

to Cl-C5-al kyl groups havi ng an acyl substituent, including 2- 10
acetyl ethyl and the |ike. "Acyloxy" refers to the group -OC(O R where R

I ncl uges Céc%lkgghé‘ﬂeWéyoloalﬁ&W referé”'ﬁ?'{ -84 )grouﬁélhaﬁﬁing' d‘bféte%d@lclﬁé’lF(yl

"Cl- Co-al k t er oaryl Cl- G5 acyl refers to Cl-C5

groumﬂaﬁwm ﬁi@l@&mf@@ﬁl(lﬁjybﬁilidmﬂ)tethyll 4%@%“&11'éflﬁﬁ(iﬁyw(®w):ﬂiw-}4- and the
I|ke 15 "Al k oxy ers to the group wher e |ncI udes Co6- al kyl "

or " gripetidaryl)ietlerlandathglltkeor " C, - C6-al kyl aryl" or "G -C6-al kyl
heteroaryl". Preferred al koxy groups include by way of exanple, nethoxy,
et hoxy, phenoxy and the like. "C -C5-al kyl al koxy" refers to C, -C5-al kyl

gr ouﬁéC:hzhmiw@ raferaltckcblxtygsmns{—C(@é@tH. i ncluding 2-ethoxyethyl and the |ike.
20 "Al koxycarbonyl refers to the group - C(O)CR where R includes H,
"Cl-Co-al kyl" or "aryl" or "heteroaryl" or "C, -C6-al kyl aryl" or

"€1- C&ﬁﬂsyalkybcmbmyylréfers €1 (GsCadalklyy | @mxymnl@my icarbafyesubstsuent,

C, -C5-al oups having an alkoxycarbonyl substituent, including

2- (belﬁ@b‘-ld\;blgéa Boyypdviyandhe likee | i ke. WO 03/ 082278 PCT/ EPO3/ 50083 11
"Am nocarbonyl"” refers to the group -C(O NRR where each R, R i ncludes

|ndependentl o en or | kyl .or yl. het eroaryl or_ .
" C1- eyl kyﬁ)r(%nsgpﬂ@lgrmm—@g%)aRkvﬁeWeRem@ ucﬁﬁsyﬁu Co-alkyl®; arylg heteroary!”,

l’)

“Cy-Cs-alkyl aryl” or “C,-C¢-alkyl heteroary

“Cy-Cs-alkyl acyl” refers to C;-Cs-alkyl groups having an acyl substituent, including 2-
10 acetylethyl and the like.

“Acyloxy” refers to the group —OC(O)R where R includes “C,-Cs-alkyl”, “aryl”, “hetero-
aryl”, “C,-Cg-alkyl ary!” or “C,-Cs-alkyl heteroaryl”.

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

15 “Alkoxy” refers to the group —O-R where R includes “C;-Cs-alkyl* or “aryl” or “hetero-
aryl” or “C,-Cs-alkyl aryl” or “C,-C¢-alkyl heteroaryl”. Preferred alkoxy groups include by

way of example, methoxy, ethoxy, phenoxy and the like.

“Cy-Cs-alkyl alkoxy” refers to C;-Cs-alkyl groups having an alkoxy substituent, including
2-ethoxyethyl and the like.

20  “Alkoxycarbonyl” refers to the group —C(O)OR where R includes H, “C;-Cs-alkyl” or
“aryl” or “heteroaryl” or “C,-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”.

“C1-Cs-alkyl alkoxycarbonyl” refers to C,-Cs-alkyl groups having an alkoxycarbony!l
substituent, including 2-(benzyloxycarbonyl)ethyl and the like.



"Cl- C5-al kyl am nocarbonyl"” refers to Cl-C5-al kyl groups having an

am nocar bonyl 5 substituent, including 2-(dinethylam nocarbonyl)ethyl and
the |i ke.woAswsams no" refers to the group -NRC(O R wher e PEIEPOFS00BS | S

i ndependently hydrogen or "Cl-C6-al kyl11lor "aryl"™ or "heteroaryl" or

"Cl- C6-al kyl aryl" or "Cl-C6-al kyl heteroaryl". "Cl-C5-alkyl acylam no"
refers to G -C5-al kyl groups having an acyl am no substituent, including

2- (propionyl am no)ethyl and the like. 10 "Ureido" refers to the group
-NRC(O)NR' R' where each R, R, R' is independently hydrogen or

" Cl- %Aﬁflh)ébar P arefbrs wthef@fo%g HINRR *"vellerelearhky | Ra'iﬁélud% independently
"Cl-Co6 Kyl eroary or "heterocycl oal kyl ™", ere R

and RhydfopeatdieC;-@etdlkyher afyltdlolmer@fr?m)ﬁ CCyud el kiyhayy 8o ‘&Ilt@ghﬂldyl leetero-
opti onaI ly forma 3-8-nenbered hetero- cycloal kyl ring. 15 "C C5-al kyl

urei datyl¥efers to C -C5-al kyl groups having an ur ei do substl tuent,

including 2- (N -methylureido)ethyl and the like. "Amno" refers to t he
group - -NRR where each R R is |ndependentl¥ hydrogen or "Ci-C6- alkyl" or
taryl “CmCrmlé:lydaaanwarbonyt’uefe&w @y-IC5aalyb/ gooupsdiaviagainkainosachoayly|

or "cycloal kyl", or "heter ocycl oal kyl ", and where R and R, together W|th
t he nsubssijeentainndingd-(dimethyl W@W%ﬂﬂéb@ml’]&@ﬂhé‘b andghe (bﬂﬁer onally forma
3-8-menbered heterocycl oal kyl ring. "Cl-C5-alkyl anino” refers to

G - C5;al kyl groups having an ami no substituent, including

(ﬁ py‘r‘ﬁ@b’rad‘il“\)ﬂ \retergto she gr%prN& (@Mﬁewa%ﬁer% tSdnéewsdentkyewdrogen
C ,
"G CBt SPicgio- ik oby amyt CERNEREG A e r G Gr-allCH AR, 65/ o7y RetcfoaryT”

PCT/ EPO3/ 50083 12 "cycloal kyl"™, or "heterocycl oal kyl ", and where R and R,
t oget her t.rogen,.at h they,are attach can ally
form e kb aruinibpe B R R ngkﬂggmp A Gphh EDEainE S RE BT
chl or refers to a grou 0802 R

wner e A P2 PR ATty PRV REY oo

10 “Ureido” refers to the group -NRC(O)NR’R” where each R, R’, R” is independently
hydrogen or “C;-Cs-alkyl” or “aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “C,-Cs-alkyl
heteroaryl” “cycloalkyl” or “heterocycloalkyl”, and where R’ and R”, together with the
nitrogen atom to which they are attached, can optionally form a 3-8-membered hetero-

cycloalkyl ring.

15 “C;-Cs-alkyl ureido” refers to C,-Cs-alkyl groups having an ureido substituent, including 2-
(N’-methylureido)ethyl and the like.

“Amino” refers to the group —-NRR” where each R,R’ is independently hydrogen or “C;-Cs-
alkyl” or “aryl” or “heteroaryl” or “C,-Cs-alkyl aryl” or “C;-Ce-alkyl heteroaryl”, or
“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to

20  which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.

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

(1-pyrrolidinyl)ethyl and the like.

“Ammonium?” refers to a positively charged group -N"RR’R”, where each R,R’,R*’ is
independently “C;-Cg-alkyl” or “C;-C¢-alkyl aryl” or “C;-Ce-alkyl heteroary!”, or



5 "Cl-C6-al kyl" substituted with hal ogens, e.g., an -0S02-CF3 group,

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

"G - C5- alwglo3sgd2fonyl oxy" refers to G -C5-al kyl groups havcm@Epras/suBs onyl oxy
substituent, including 2-(nethylsul fony2oxy)ethyl and the |ike. "Sulfonyl"
refers to group "-S02-R' wherein Ris selected fromH, "aryl",

"heteroaryl", 10 "Cl-C6-al kyl", "Cl-C6-al kyl" substituted wi th hal ogens,
e.g., an - S02- CF3 group, "Cl-C6- al kyl aryl™ or "Cl-C6-al kyl heteroaryl"”
"Cl- C5-al kyl sulfonyl™ refers to G -C5-al kyl groups having a sul fonyl
substidydestlky l’”‘é'rlﬂ%'ef@oc?cl@ﬁﬁéﬂw &t Waers Reamd R afshelihér Withahe' rﬁh‘b éﬁ)é'tom to

referstoagroup O-R" wierein Ris selected fromH, "Cl-C6-a
"G - Wﬁndﬁﬁﬂﬁykarb amuhem ¢art eptivndlly foimacds: mnﬁ)eredmetéi@cyﬂ%aﬂ{ u1m
"aryl", "heteroaryl" . "Cl-C6- al kyl aryl™ or "G -C6-al kyl heteroaryl’

"C, - C5- al kyl sulfinyl" refers to G -C5-al kyl groups having a sulflnyl
substTHalegen” irefersito flyiord; ¢hietdybromd andh()m hydmand t he I i ke. "Sul fanyl"
refers to groups -S—R where R incl udes CI-CG al kyl"™ or "aryl" or

"hetero-aryl”™ 20 or "C,-C6-al kyl aryl™ or "Cl-C6-al kyl heteroaryl".

Pr ef efSLdﬂorgdbkyﬁyefegs ngrbupl—tﬁlﬁOz{ﬁMMrsm RasgelectachfrbauH, 463 Ce-adidy K’he
l'i ke. "Cl-C5-alkyl sulfanyl" refers to C -C5-al kyl groups haV|n a sul fanyl
shbst @u@malk}/hcsummgtedmtbtha}mgansr argyl A tRS Onkel st group; Kery 10 gnmmmb’a

PCT/ 3/5 3.1 Sul f onyl 0" refers to a group - NRSQ2-R where each
EEESquir?gEblsﬁ'a’ﬁ’r’nOFg‘ y@@@H% cgeroagylcs- al kyIg orIo "aryl" or "heteroaryl"

or "Cl-Co-al kyl aryl" or "Cl-C6-al kyl heteroaryl"” "Cl- Cs-al kyI

sul fq fers to s havi a sul

subst IRy L ST oS (rsqu%&flr@ﬁ%l p%r&y@tsm i3 ShHBRVIGRY Sibstituent,

" Subst i herW| se constrai ned b t he

defi n'inff%ﬁﬁgfzo Wg{h}ﬂﬁlﬁtfoé)?ﬁgggpetgﬁtj ﬁ?ilﬁ%ﬁ "the above set out g?/oups i ke

"al kyl", "al kenyl", "alkynyl", "aryl" and
“Sulfonyl” refers to group “—SOz—R“ wherein R is selected from H, “aryl”, “heteroaryl”,

10 “C;-Ce-alkyl”, “C-Ce-alky!” substituted with halogens, e.g., an —SO,-CF; group, “C;-Cs-
alkyl aryl” or “C,-Cs-alkyl heteroaryl”.

“C;-Cs-alkyl sulfonyl” refers to C;-Cs-alkyl groups having a sulfonyl substituent, including
2-(methylsulfonyl)ethyl and the like.

“Sulfinyl” refers to a group “—S(0O)-R” wherein R is selected from H, “C,-Cs-alkyl”, “C;-
15 Ce-alkyl” substituted with halogens, e.g., an —SO-CF3 group, “aryl”, “heteroaryl” , “C,-Cs-
alkyl aryl” or “C;-Cs-alkyl heteroaryl”.

“Ci-Cs-alkyl sulfinyl” refers to C;-Cs-alkyl groups having a sulfinyl substituent, including
2-(methylsulfinyl)ethyl and the like.

“Sulfanyl” refers to groups —S-R where R includes “C;-Cs-alkyl“ or “aryl” or “hetero-aryl”
20  or “C;-Cg-alkyl aryl” or “C;-Cg-alkyl heteroaryl”. Preferred sulfanyl groups include
methylsulfanyl, ethylsulfanyl, and the like.

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



"heteroaryl" etc. groups can optionally be substituted with froml to 5
substituents selected fromthe group consi sting of "Cl-C6-alkyl"

" C2- C6- aIWemonSzmS‘CZ C6-al kynyl ", "cyclo- al kyl", "heteroegaIrras/kp3 ,
"Cl-C6-al kyl aryl", "Cl-C6-alkyl het eroasyl", "G -C6-al kyl 10 cycl oal kyl ",
"Cl - C6-al kyl het erocycl oal kyl", "am no", "ammoniun', "acyl", "acyl oxy",
"acyl am no", " am' nocar bonyl ", "al koxycar bonyl", "ureido", "aryl"

"het eroaryl " "sul finyl™, "sulfonyl", "al koxy", "sulfanyl", "hal ogen",

"car boxy", tr| hal onet hyl , cyano hydroxy, nercapto, nitro, and the |ike.
Al t er vo IRy Mnsibd reRhS hhgabe P -Q0RKt,2RS WIPERALE R, R tsqaaggéﬁdmﬁf Rydrogen

nei ghbouring substituents ve undergone ring closure, nota

Vi ci ng “C @t alkydt os RSHT buéheteradasy T oy F0adq-atldary b off 1Q,-GR- ﬂk | hetdraanyl”.
| actons, cyclic anhydrides, but also acetals, thioacetals, an1na|s f or med
by ring closure for instance in an effort to obtain a protective group.

" Phar @ c€ltalkgl byl fang kptiabl’ eefat ts (- Cealipylexrenps hal érga tsalfealtanioo
conpl exes of the bel ow identified compounds of fornulae (1) and (11) that
r et ai subshiduetes inadudinigol ¢etihydsul forty lamigo)eploy Imnuhtiieekeaf such sal ts incl ude,
but are not restricted to acid addition salts formed with inorganic acids
(e.g., hydrochloric acid, hydrobromc acid, sulfuric acid, phosphoric acid,
nbt ri ¢Sabstituteshor unsuhstikated” addnless owa‘rwnmdomtrehn@d Yarthe d@é‘ind‘eos @cf thagndi-
acetic. acid, oxalic acjid, tartaric acid, succinig¢ amdhcrcrg i’;l‘ d,
f urmar Viduaé sabstitupes, dhaapave é@fc‘é‘ﬂ%g@uﬁ’éi bike *Blcd i alkend. kary cagy! and

napnt e gy st s end i S sgaﬁge?%q i TS S isretais,
R e T e ?ﬁ?ﬁ&%ﬁ*&ﬁﬁa"%ﬁ?@?ﬁﬁ?y
3»1”2?2%"#9&5aﬁ‘eta’&¢99ﬁ>ai'§ﬂepenaent?%ﬁgﬁaig‘eﬁ%@w Py el

abky! ey8aliial Henyl. alkd kéepbdpoiyalky®, “@hriabRy*ammbniuf™; cﬁ" kyhcyloxy

heteroaryl cycl oal kyl, heterocycloalkyl and Z is a counterion, |nclud|ng
chl ori‘zttqllallnﬁmff dam lll’lOdaldE)ny'l Q- aﬂllkq*ycarbahjalé‘néatdlﬂ@’hatafyl ‘né‘hlauelreaﬂyﬂ ‘nat e,

sul f onat e, hosphat e, or carboxylate (such as benzoate,
sulfmy ” “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 closure, notably when
15  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 formulae (1) and (11) that retain the desired biological activity.

20  Examples of 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 the like), and salts formed with organic acids such as acetic acid, oxalic
acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid,
benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene

25  sulfonic acid, naphthalene disulfonic acid, and poly-galacturonic acid. Said compounds can
also be administered as pharmaceutically acceptable quaternary salts known by a person

skilled in the art, which specifically include the quarternary ammonium salt of the formula



5 succinate, acetate, glycolate, naleate, nmalate, fumarate, citrate,
tartrate, ascorbate, cinnanpate, nmandel oate, and di phenyl acetate).

" Phar nacewDios@d2y8 acti ve derivative" refers to any conmpoumdTiEPas/50pHN

adm nistration to the recipient, is capable of providing directly or
indirectly, the activity disclosed herein. "Enantioneric excess" (ee)
refers to the products that are obtained by an asymmetric syn 10 thesis,
i.e. a synthesis involving non-racemc starting naterials and/or reagents
or a syn- thesis conprising at | east one enantiosel ective step, whereby a

sur pl URROR’ R ZNaPRLRIER KT, PR i%eﬁémfémal hy&lg)}%ngamyq, Al €1-Ce-

yi el ded. ’Sai d fornul'a also conprises Its tautoners, [ts geonetrica

I Somélk?l,l@zscgmlké@ll, ,2Ch-lalleynyfloCTEC 2alkgihany i, QYeCs-allty ldsdterocaepl icsciudky Lk s
racernate forns, as well as pharmaceutically 15 acceptable salts thereof.
Pr ef eh¢tecbqyedvatipk unidcalis u canneqriahliackaling chiorides Hronmué,aiofiide, aOealoild
addition salts fornmed with pharnmaceutically acceptable acids |ike

hydr otetiiendsyEonatey anetby bsvil fmate,iud tnate rphsisphiateaos caphogdate (sueh ak\benagate,
phosphat e, acetate, benzoate, succinate, fumarate, naleate, |actate,

cidt r asuccinates acatate, glysodats: maleatenmadaie) fusnarate, ciiatedadtes assarkateand

par a-tol uenesul fonate salts.,.20 A first .aspect of the present invention
consi SEaMpaie,dnge ele‘tee@ﬁééuﬁggnlﬁllac?t@%%l a(ll) HG4SN--~Rnf >Rs
(I'') Np OO0 R WO 03/082278 PCT/ EP0O3/50083 15 as well as its geonetrical
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nmedi canen reat

“Enantiomeric excess” (ee) refers to the products that are obtained by an asymmetric syn-
10 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.

Said formula also comprises its tautomers, its geometrical isomers, its optically active
forms as enantiomers, diastereomers and its racemate forms, as well as pharmaceutically
15 acceptable salts thereof. Preferred pharmaceutically acceptable salts of the formula (I) are
acid addition salts formed with pharmaceutically acceptable 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.
20 A first aspect of the present invention consists in the use of compounds of formula (IT)
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prevention of preterm/labor, premature birth, dysnenorrhea, and for
stopping |labor prior to 5 cesarean delivery. The substituents within
formul a (Wb)osasr7glefi ned as follows Gis selected from thecgreropsmensi sting
of substituted or unsubstituted C, -C6-alkyl aryl, substituted or
unsubstituted Cl-C6-al kyl heteroaryl, substituted or unsubstituted

Cl- C6-al kyl cycl oal kyl, substituted or unsubstituted G - C6-al kyl

het eroaryl, substituted or unsubstituted 10 aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted C3-C8-cycl oal kyl or

- het er%&H'a@ﬁH‘%éoméﬁ'iiéhl G3ctherl kxlo fcaﬂ&Yz{ctWe ORI REantDNPRSdRerBSmers
fused wmth cyctoal kyl or aryl "or heterdaryl groups. R is selected from

the gimelijes eavesn stei fogmaf as wesk ad phadhaseuticatipsicceptadie salid and phatrhhcéicadly
unsubstituted heteroaryl, substituted or unsubstituted C3-C8-cycloal kyl or
- het exctiveadariviiveisktherecdafat thi etrepaatipol afad kyddicament/fordhe hegatmont ghd/@roups
may be fused with (hetero)- cycloalkyl or aryl or heteroaryl groups. R2 is
H, ~ camsurytionef Ipreterrolapesr prématureahiriio shismsngrrhesy agdif@nséwmmg labor prior to
unsubsti t ut e‘g‘dﬁ -C5- al kyl carboxy, substituted or unsubstituted

Ch - cesprgan ¢eMerysubstituted or unsubstituted C, -CS-al kyl al koxycarbonyl
substituted or unsubstituted C, -C5-al kyl am nocarbonyl, 20 substituted or

tituted Cl -C5:al kyl I , titut bstituted Cl-C5-al kyl
acyl i BDSTBRSWIBE b (DS Are ebICh IR ANG A ur i do. substituted of
unsubstituted C - C5-al kyl ami no, substituted or unsubstituted Cl-C5-al kyl
| k e i d bsti.-.tuted G - C5-al kyl | f I bsti t ut ed
Cnsutits Seiece Liroes 15 eifirscrasingte of SuEiteder s Bl Sezlkyl 85T 1
G - Co- al k | f . i tut ti - C5-
G | oA S LR BRGSOk By s s

bsti . . I , _ .

L
RET/ ERYB/ BB RIted Dralnsvbytitured Refer datye dsubstivied Rsitidsubs@taed IG;-Siestidalk gid
or unsubstituted heteroaryl, substi-"tuted or unsubstituted
C3- C8orcyindterddyyloalkyhshid cyeldaliy | wnsurbbor heteeoaryt zengsymiagebekfilsed with

cycloalkyl or aryl or heteroaryl groups.

R' is selected from the group consisting of substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted C;-Cs-cycloalkyl or —heterocyclo-

15 alkyl, said (hetero)cycloalkyl or aryl or heteroaryl groups may be fused with (hetero)-
cycloalkyl or aryl or heteroaryl groups.

R? is H, carboxy, acyl, alkoxycarbonyl, aminocarbonyl, substituted or unsubstituted C;-Cs-
alkyl carboxy, substituted or unsubstituted C;-Cs-alkyl acyl, substituted or unsubstituted
C,-Cs-alkyl alkoxycarbonyl, substituted or unsubstituted C;-Cs-alkyl aminocarbonyl,

20  substituted or unsubstituted C;-Cs-alkyl acyloxy, substituted or unsubstituted C;-Cs-alkyl
acylamino, substituted or unsubstituted C;-Cs-alkyl ureido, substituted or unsubstituted C;-
Cs-alkyl amino, substituted or unsubstituted C;-Cs-alky!l alkoxy, substituted or unsubsti-
tuted C-Cs-alkyl sulfanyl, substituted or unsubstituted C,-Cs-alkyl sulfinyl, substituted or
unsubstituted C,-Cs-alkyl sulfonyl, substituted or unsubstituted C;-Cs-alkyl sulfonylamino,

25  substituted or unsubstituted C;-Cs-alkyl sulfonyloxy, substituted or unsubstituted C;-Cs¢-

alkyl, substituted or unsubstituted C,-C¢-alkenyl, substituted or unsubstituted C,-Cs-



substituted or unsubstituted Cl-C6-al kyl aryl, substituted or unsubstituted
C2- C6-al kyl heteroaryl, substituted or unsubstituted Cl-C6-al kyl

cycl oal kywo o3/08e2td t ut ed or unsubstituted 5 Cl-C6-al kyl herermeyzioosd kyl ,
substituted or unsubstituted C2-C6-al kehyl aryl, substituted or
unsubstituted C2-C6-al kenyl heteroaryl, substituted or unsubstituted

C2- C6-al kynyl aryl, or substituted or unsubstituted C2-C6-al kynyl
heteroaryl. Alternatively, R2 and G my forma C3-C8-cycloalkyl ring. R4 is
selected fromthe group consisting of substituted or unsubstituted

C - Cﬁalﬁ”%l, subSHauas bl E%ﬁ?@stﬁhtédﬁx%b?édﬁgﬁt@&d%-Ms{iﬁwh hetetOay [l B668ti-0

unsubst ted C2-C6-al kynyl. n is”an integer fromO to 2. According to one
enmbodiye@hbr ufisulsstaotedr @i-Qropdloakkyd, sutstisuedtortuisastituted hetesdeysivetkyl,
phenyl, 1ike a biphenyl. Conpounds according to formula (Il) are

par t i subistitutgd wrafnsubsivtuted €+ Cealldrry i substitiited or masubstitated €, +esrabkotent
and t he prophyl axi.s, of preterm /|l abor. In one enbodi nent of the present

i nvenheterpary hsubsiiyded as uasebstituiryl Co-Corlkyl gycnalkyels substifutethpeunsibstiiated
modul ati on, notably the jnhibition qf the act.ivi of, pr.ostagl andi ns .and
parti mér@lyygi]@getra@ycgﬁahwl;szazstwte o d G o Bke Ty hau sHipted @5
of the pre t , Anwention.are also particularly usefuyl f e treatnent
and o iETERER b Ak Sy HisterRary, Rb AT R Mty s LeagAd) AR ar
Sai d ; t J.nyv nBad! ' - bly the inhibition or the
down grlfe%g’l a pc% dhsgkgﬁﬁ%é%%g?%é]h%dﬁ%eft%@g on. A further aspect of the

i nvention consists in novel thiazolidine carboxam de derivatives of

forwA&ggﬁ%vgy\g’?ehg?%ng for?r‘r'gs(tl' _@.é_t cli(%lkypﬁH stituted aryl, substituted

or uns eroary substituted or- unstibstituted C3-C8- cycl oal kyl
or -heterocycloal kyl, said WO 03/082278 PCT/ EP03/ 50083 17 cycl oal kyl or

aryl gt id @tft@&rf}'dmQg@gﬁ’éuﬁﬁﬁngﬁtifngs(ﬁ%u‘@sﬁﬂu‘ébf@r%sﬁﬁktiﬁﬁe@@lcfgﬁlkyl,

het eroaryl ~groups.
10 substituted or unsubstituted C,-Cg-alkenyl, substituted or unsubstituted C,-Cg-alkynyl.

n is an integer from 0 to 2.

According to one embodiment, G is an aryl group, e.g., a substituted or unsubstituted

phenyl, like a biphenyl.

Compounds according to formula (II) are particularly useful for the treatment, including the

15 acute management and the prophylaxis, of preterm labor.

In one embodiment of the present invention, the compounds according to formula (11) are

suitable for the modulation, notably the inhibition of the activity of prostaglandins and

particularly prostaglandin F,q. It is therefore believed that the compounds of the present

invention are also particularly useful for the treatment and/or prevention of disorders which
20  are mediated by prostaglandin F»,. Said treatment involves the modulation — notably the

inhibition or the down regulation — of the prostaglandin function.

A further aspect of the invention consists in novel thiazolidine carboxamide derivatives of
formula (1), wherein G’ is a substituted or unsubstituted aryl, substituted or unsubstituted

heteroaryl, substituted or unsubstituted C;-Cg-cycloalkyl or —heterocycloalkyl, said



4 SN~2Rn >i RI NOOR Mre preferred conmpounds have the formul a
(la): HRam RA n S R2 (la) p G RL 5 Forrmulae (1), (la) and (I1)

conpri se wbO6/08hes geonetrical isomers, the optically acti PyeTEep3s083

i ncludi ng enantiomers, diastereoisonersland its racemate forns, as well as
pharmaceuti- cally acceptable salts and pharnmaceutically active derivatives
thereof. Substituents in fornmulae (1) and/or (Ta) are defined as foll ows:
10 R is selected fromthe group consisting of substituted or unsubstituted
aryl, substituted or wunsubstituted heteroaryl, substituted or

unsubgydiby o?%r%ﬂgorcw@tleﬂ?dr&l’ brélips - May Yeoiised avititlck¥loallsdi ¢t aryl or heteroaryl
(hetero)cycloal kyl or aryl or heteroaryl groups may be flused with

(het egmyupscl o- al kyl or aryl or heteroaryl groups. In a nore preferred
enbodi nent according to the invention, R is selected fromthe group 15
consisting of an aryl or heteroaryl group optionally substituted with one
or several WD 03/082278 PCT/ EP0O3/ 50083 |J|8 dBbstituents selected fromthe
group consisting of aryl, heteroaryd, hay n, al koxy, sulfanyl, straight
or branched Cl1-C6-al kyl. R2 i|§4 ect ed/frorgt he group consisting of H,
carboxy, acyl, substituted or un itw ed “al koxygarbonyl, substituted or
unsubsti tuted am nocar bonyl, substi'fut edor unsubstituted 5 C, -C5-al Kyl
car boxy, substituted or unsubstitg@ﬁ@l-@-al kyl acyl, substituted or
unsub

More preferred compounds have the formula (l1a):

H

N la
R4n : ; R2 ( )

0o

Formulae (1), (Ia) and (II) comprise also the geometrical isomers, the optically active forms,
including enantiomers, diastereoisomers and its racemate forms, as well as pharmaceuti-

cally acceptable salts and pharmaceutically active derivatives thereof.
Substituents in formulae (I) and/or (Ia) are defined as follows:

10 R'is selected from the group consisting of substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted C;-Cs-cycloalkyl or —heterocyclo-
alkyl, said (hetero)cycloalkyl or aryl or heteroaryl groups may be fused with (hetero)cyclo-
alkyl or aryl or heteroaryl groups.

In a more preferred embodiment according to the invention, R' is selected from the group

15  consisting of an aryl or heteroaryl group optionally substituted with one or several



stituted C, -Cs-al kyl al koxycarbonyl, substituted or unsubstituted

C - Co-al kyl am no- carbonyl, substituted or unsubstituted C, -C5-alkyl

acyl oxy, wobsnsnmt ed or unsubstituted C C5-al kyl acyl am roT/EPabswss ut ed or
unsubstituted Cl-C5-al kyl ureido, substi§uted or unsub- stituted

Cl- C5-al kyl am no, substituted or unsubstituted C -Cs-al kyl al koxy,
substituted or 1o unsubstituted C, -C5-al kyl sul fanyl, substituted or
unsubstituted C Cs-al kyl sulfinyl, substituted or unsubstituted C, -C5-al kyl
sul fonyl, substituted or unsubstituted G -C5-al kyl sul fonyl am no,

Substdyidtiffkns séq@étéaﬁﬂbwn@g%rgkp%@img éﬂbfﬂnué@warygqg@%%@taﬂﬁo@y

unsubstituted G - C6-al kyl stituted of unsubstitute al kenyl ,

substglﬂfgr@qi, maighﬂsubﬁdﬁcﬂqed@,-%qﬂﬁym kynyl, substituted or unsubstituted
aryl, substituted or unsubstituted 15 heteroaryl, substituted or

unsubstituted C3-C8-cycl oal kyl, substituted or unsubstituted

het erRt jcsadedtied| fromuhetgroup edneistingsefolt carttiony, Gty C8ubstitytedioy unsubstituted
substituted or unsubstituted C2-C6-alkyl heteroaryl, substituted or
unsubakoxycatbogyl,Garbatituted oy cinsabitytuted amgnocarbedy hrsubstitued or umsabistituted

C, - C6-al kyl heterocycl oal kyl, substitufed or unsubstituted C2-C6-al kenyl
aryl ,Ci-Eubalkyl aahoxys subsitbtad envesplstitasdd icénvalkybaeylp spbstituserher nosilkry

G ot :‘-tc_fﬁﬁe_&ézéﬁﬁx%c%%%l ettt AE RS T-C SRR B+ om
ol oryeb e RS 8L BRI fEY e YT RV OSSPl 87 kb tifnegt € -
car b%@;@{i@@%@&gﬂﬁ@;ﬁﬂgﬁ%& uhidh6eitted B, 3 KKl gtbido? YRBLA M EEr Bhsub-

unsubst i oxycar bonyl sUbstituted or’unsubst |

G - Cgalited c?-i:samkgﬂg@gph@pwbstﬁﬂw it wﬁﬁﬂ)sﬁvtuﬂéamlbefsiémyleak@xy%@dtiﬁf{ed or

acyl oxy, substitut unsubstituted C, -C5-al kyl acylam no, “substituted
Q) ungbistituttdC CCs Gkl difany pébsstitutedast ungibettiaed s Ahst kylugqdfinyl,

Cl- C5-al kyl am no, substituted or unsubstituted C, -C5-al kyl WD 03/082278
PCT/ ERORLiENO8 Dr uiubktitmgd CseBsalkyltsedfanylusishsbtiduiet irathsobsitiead Ky-Cs-alkyl
sul fanyl, substituted or unsubstituted Cl- C5-al kyl sulfinyl, substituted

or ursilfnilamiee, substatutediofiunsubsied Gobstalkyhsdfay loxnsibstitutedar

cl- CSﬁr?slulE%tlzitustléldfé) lr-] ly%?()r']l? ’sugéjtlljt%%ei g;[’ ﬁﬂsl?tr)stﬂﬂtse‘ﬁ)&;iéﬁﬁlign? ,_su _st%ul%gcll or
unsubstituted C,-Cg-alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted

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

20 alkynyl aryl, or substituted or unsubstituted C,-Cs-alkynyl heteroaryl.

In a preferred embodiment, R? is selected from the group consisting of carboxy, acyl,
substituted or unsubstituted alkoxycarbonyl, aminocarbonyl, substituted or unsubstituted
C,-Cs-alkyl carboxy, substituted or unsubstituted C;-Cs-alkyl acyl, substituted or
unsubstituted C,-Cs-alkyl alkoxycarbonyl, substituted or unsubstituted C;-Cs-alkyl

25  aminocarbonyl, substituted or unsubstituted C;-Cs-alkyl acyloxy, substituted or
unsubstituted C,-Cs-alkyl acylamino, substituted or unsubstituted C;-Cs-alky! ureido,

substituted or unsubstituted C;-Cs-alkyl amino, substituted or unsubstituted C;-Cs-alkyl



sul f onyl oxy, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl. 5 Mire specifically, R2 may be a group

Cl- C3- al kyb-08w8a78 wherein : A is 0 or NB-R6. B is a bonecTarozamosd acid
residue (e.g. al anine, phenylal anine, va&9ine, |eucine, isoleucine,

proline, glycine, nethionine, tryptophane, threonine, serine, etc.), (C=0O,
(CO-0 (CO- NR, or S@2. 10 R5, R6 and R7 are independently from each
ot her selected fromthe group consisting of H, substituted or
unsubstituted Cl-C6-al kyl, substituted or unsubstituted C2-C6-al kenyl,

S UbStélkggggstﬂfstiﬂﬁ‘t%ﬁw&ﬂs‘%@ﬁt&@d @]-.@hlwyll sulf4A! SiBERG ol uubstititel €l -

aryl, s Ituted or unsubstituted heteroaryl, substituted or

unsubgSt-alkatlesth 1 Gay CBubytitueed by unsubstttiesdCy-Tealksy sulfoayhsubktifured oF
unsubstituted C, -C6-al kyl aryl, substituted or unsubstituted Cl-C6-al kyl 15

het erwasubstitged €1 i Cytadkly lsulforsydbstino st i@iteGeraitepbstutbd 41 1kEk-alky|
substituted or unsubstituted Cl-C6-alkyl heterocycloal kyl, substituted or
unsubstfanytlexy cubstitutedenyunsabgtitged lagy le sobstituted expasubsiitetgddreteroaryl.
unsubstituted C2-C6-al kynyl aryl or -heteroaryl. R5 and B-R6 (in particular
if Bis a bog%), and,simlarly R6 and R7 (if Bds (C=0-NR7), together

wht h Masespepidteallye Raimapdera gxasmpsCrd nnlkylr Atkey vdieset t ached, can
optionally form 20 substituted or unsubstituted heterocycloal kyl rings. In
an even mrel\Pref%rred enbodiment, R2 is Ci-C3-alkyl-A-R5 wherein Ais 0
and RO BO A Nd}-RA. is NNB-R6 with B being a bond, and R5 and R6 being each
i ndependently fromeach other selected fromthe group consisting of

substjtuted o unsubstituted Cl-C3-alkyl, e g. , - C3-al kyl hydroxy, .
C, - C3Bdb iaonch gy Inccaciggesidug) (eagﬂax%aﬁbeh%xla@w@-\&lu{ﬂ, legine, 15oleucine,

SR Bl S S SR o e sy 1
substy tgflggjz unsubstituted C, -C3-al kyl cycloal kyl, substituted or

unsubstitu Cl - C3-al kyl heterocycl oal kyl, substituted or unsubstituted
Cl- C3-al kyl  hydroxy, substituted or unsubstituted C, -C3-al kyl carboxy,

FHPstRE Uk edn@R e YRIEH ey From each other selected from the group consisting of H,
substituted or unsubstituted C,-Cg-alkyl, substituted or unsubstituted C,-Ce-alkenyl,
substituted or unsubstituted C,-Cs-alkynyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted C;-Cg-cycloalkyl or heterocycloalkyl,
substituted or unsubstituted C,-Cs-alkyl aryl, substituted or unsubstituted C;-C¢-alkyl

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

R® and B-R® (in particular if B is a bond), and similarly R® and R” (if B is (C=0)-NR"),
together with the respective nitrogen atoms to which they are attached, can optionally form

20  substituted or unsubstituted heterocycloalkyl rings.

In an even more preferred embodiment, R? is C.-C3-alkyl-A-R5 wherein A is O and R’ is H,
or A is N-B-R°® with B being a bond, and R® and R® being each independently from each
other selected from the group consisting of substituted or unsubstituted C,-Cs-alkyl, e.g.
C,-Cs-alkyl hydroxy, C,-Cs-alkyl carboxy, C;-Cs-alkyl aminocarbonyl, C;-Cs-alkyl

25  alkoxycarbonyl, substituted or unsubstituted C,-Cs-alkyl aryl, substituted or unsubstituted



C3-al kyl am nocarbonyl, substituted or unsubstituted C, -C3-al kyl

al koxycarbonyl. 5 According to a further preferred enbodinent, R2 is a
substi t utwo oewsumsubsti t ut ed phenyl, pyrid-2-yl, pyrid- 3P¢ir/EPO3/50083
pyrid-4-yl. Said phenyl, pyrid-2-yl, py20d-3-yl, or pyrid-4-yl noieties may
optionally be substituted by at |east one substituent selected fromthe
group consisting of H, hydroxy, hal ogen, carboxy, acyl, am nocarbonyl,

acyl am no, C,-C3-al kyl am no, C, -C3-alkyl al koxy, Cl-C3-alkyl 10 carboxy,
Cl- C3-al kyl acyl, C,-C3-al kyl am nocarbonyl, C, -C3-alkyl acylam no,

C - CGealkydlky |Jh@te@'@arﬁlslﬁ%tmhﬂé}d|or&Hish%§Miute&3C1C33%|llkyl| cy&ll'd)zilkSIV'substltuted or
C, - C3-al kyl suI fonyl, Cl - C3-al kyl  sul fonyl am no. Most preferre

substuigudstituted € lnéitgmxyl, hetardmyxjoatiy haubstituted ox ynsubstitnted CavOpalkydt hyl ,
sul fonyl oxymet hyl , di met hyl ami nonet hyl, 4-norphol i nyl net hyl,

1- pi dwdrdxyysmmtttytqd ar plysrsubsltutmedﬂﬁébmlkyl erhmyhymbsutptqdemaummbsptmdr@i-
et hox 2 15 net hoxyet hoxy, 2-hydroxyet hoxy, 2-carboxyet hox

2- sul Epallndammosarionyd, substiuted or wirsubsiigigd,G-Ca- a(lkyh@)lkpmcarrb)omyét hoxy,
2-(1- pyrrolldlnyl)ethoxy, 2-(1- plperldlnyl)ethoxy,

2- (4- et hyl -1 - pi perazi nyl ) et hoxy hydr oxyet hyl , t hoxy
25 carzﬁé&@féiﬂlﬂg to azfugqhermefe hgdlmgn & @rsu bkt na(grngqsubstltuted phenyl

LRI w5 ) S, B
hydr oxypropoxy, 3- carboxypropoxy, 3- sulfonyloxypropoxy,

31 E gl %@E)t %l%%g\rl er% rp%%pjﬁy f1d33 X Br ng,cc)iah r}ﬁ %B}egi%g;iiay op lgnally be substituted by
et hy, %tllfaﬁl(ﬂ'l%r f’fuénﬂrst%g f?anﬂé gﬁ‘éf@S ?Q}{gls ﬁ%l am’ﬁ@l o3 S/}1alogen carboxy,

3- car boXyprop - sultony oxypropy

3- (4 1P reQl opyl an
3-(1-pi pe%?;\dﬂ % %ﬁf‘gﬁékylﬁnﬁ o % al ﬁ{ {B?enroag:: ]n%’()a[])%lp%/lkox% CI]-?SC alkyl

38! ecémBok t(healkiydupy & @sCstal Izﬂ’fm $hoi i, €Y-05- tlamm(ecc Cs-alkyl
C, - C6- al ﬁy??m subgt |y§put zd@gr Enslﬂgst I tuted Czylcgqal kél:(\'??%g/ubst [ tut]ed or Y

unsubsteidait@g Cg2alkpt silitymyll C- @ubﬁwltsuﬂfémiyblclaﬁgmﬂisyll sukfoey | ACy4C5-alkyl
het eroaryl, substituted or unsubstituted C3-C8-cycl oal kyl WD 03/082278
PCT/ EROBITB0a®EN0.2Vlast psefissieidt aub@tituﬁnts; ammmthct)w,e@rh@xww;n@wahkghroxy-

substityted or unsubst
- 1|ne¥hyl, carbol;(yrrlljetﬁy suﬂf%ny oxymet yli dimethylaminomethyl, 4-morpholinylmethyl,

1-piperidinylmethyl, 1-pyrrolidinylmethyl, (4-methyl-1-piperazinyl)-methyl, ethoxy, 2-

15 methoxyethoxy, 2-hydroxyethoxy, 2-carboxyethoxy, 2-sulfonyloxy-ethoxy, 2-(dimethyl-
amino)ethoxy, 2-(4-morpholinyl)ethoxy, 2-(1-pyrrolidinyl)ethoxy, 2-(1-piperidinyl)ethoxy,
2-(4-methyl-1-piperazinyl)ethoxy, 2-hydroxyethyl, 2-methoxyethyl, 2-carboxyethyl, 2-
sulfonyloxyethyl, 2-(dimethylamino)ethyl, 2-(4-morpholinyl)ethyl, 2-(1-pyrrolidinyl)ethyl,
2-(1-piperidinyl)ethyl, 2-(4-methyl-1-piperazinyl)ethyl, propoxy, 3-methoxypropoxy, 3-

20  hydroxypropoxy, 3-carboxypropoxy, 3-sulfonyloxypropoxy, 3-(dimethylamino)propoxy, 3-
(4-morpholinyl)propoxy, 3-(1-pyrrolidinyl)propoxy, 3-(1-piperidinyl)propoxy, 3-(4-
methyl-1-piperazinyl)propoxy, 3-hydroxypropyl, 3-methoxypropyl, 3-carboxypropyl, 3-
sulfonyloxypropyl, 3-(dimethylamino)propyl, 3-(4-morpholinyl)propyl, 3-(1-pyrrolidinyl)-
propyl, 3-(1-piperidinyl)propyl, 3-(4-methyl-1-piperazinyl)propyl.

25 R’is selected from the group consisting of substituted or unsubstituted C;-Cs-alkyl,
substituted or unsubstituted C,-Cg-alkenyl, substituted or unsubstituted C,-Cs-alkynyl,
substituted or unsubstituted aryl, heteroaryl, substituted or unsubstituted C;-Cs-cycloalkyl



aryl, substituted or unsubstituted Cl-C6-al kyl heteroaryl, substituted or
unsubstituted Cl-C3- al kyl cycloal kyl, substituted or unsubstituted

Cl- C3- al kwb obesxerocycl oal kyl , substituted or unsubstitut ®@dT/EP03/50083

C2- C6- al kenyl -aryl or -heteroaryl, subsfituted or unsubstituted

C2- C6- al kynyl 5 aryl or -heteroaryl, carboxy, cyano, hal ogen, hydroxy,

al koxy, nitro, acylam no, ureido, sulfonylam no, sulfanyl, or sulfonyl. m
is an integer fromO to 3 and nis an integer fromO to 2. R4 is selected
fromthe group consisting of substituted or unsubstituted Cl-C6-al kyl,

subst bt sitestitatedusrsurisitbistittited t@%’ex@@raldaeml | substitated of adsmstm&dt@;-(létalkyll
C2-C6-al kynyl. 10 In a particularly preferred enbodinent, R is a phenyl

subst anydu,t abstitttedeorgnmsupstitited &eng-racblnylmetarcgimyl (subkmmlmh ed u@sulcitatddyC,€25-
aryl, is selected fromthe group consistin aﬂ Cl- C3- al kyl - A-R5 wherein
Ais mlkaahale@a:llgyleubﬁﬂtu\tquon\uBmtw&ea ®-bet bybh@t@n@cmi@alkyl sabgtitged irng
each ind ende y selected fromithe group nsi sting of Cl-C3-

Gi - caunsliggituied z-C@ralkgnsélrwl Ofie @ﬁeesfa@rw @snweamwnsre}pavw?d %zsémllsynyl

artic rred enbodi ment isS a hen t ent - but
o C A ooy BORE . ey haleri. iy ciray, BiRp &Y ohitiny HepTra TG, utiag ; ¢
a pendently from each ot her Cl-C3-alkyl,
Cgﬁtlf(%ﬁ{lﬁﬁﬁg S‘@:Fzﬁ@g S{Iﬁm:fg%ﬂferoaryl , or G- C3-alkyl hydroxy, B is a
bond R3isf|uor|ne mis either 0, 1, or 2, and nis 0. In another nore

pa”'&“is%@mt@é@rfﬁéﬁae@'g?@bﬂﬂiﬁ%‘hn ifite gﬁﬁﬁ%n*?'()"t'&ei‘y' or a tent-butyl phenyl
rou

carryl ng e or several substituents sel ected
fron1the group consisting of H OH, alkoxy, Cl-C3-alkyl am no, Cl C3 aIkyI

14 e T eIt he AR Cons ot G I R BBIMEB 3 Mo uns

of t hﬁllﬁiﬁﬁ&ﬂtoﬂ @Yﬁibtstlﬂﬂeér@z CQ—a‘Pl@éﬁle §ul§?§tlthf€2§@r @lflsdﬂ%ﬁt@tre@@z GQIhﬂkﬁlylng
of : 2R) - 3- ([ - bi phenyl ] - 4-yl suf fonyl) - 1S) - 3- hydr oxy-
- phenyl propyl] - 1 3- th| azol i di ne- 2-carboxam de (2R) 3-([1,

|1g ?Lﬁg?ﬁﬁflﬁlgﬂwa&md >miSodienpiRehig 4 Bheiyl bRV 18 With - group selected
from straight or branched C,-Cs-alkyl or aryl, R? is selected from the group consisting of
CI-C3-alkyl-A-R wherein A is O and R’ is H, or A is N-B-R® with B being a bond and R’
and R® being each independently selected from the group consisting of C,-Cs-alkyl, C;-Cs-

alkyl aryl, C-Cs-alkyl heteroaryl, C,-Cs-alkyl-hydroxy.

15 In a more particularly preferred embodiment, R' is a biphenyl or a fert-butyl phenyl group,
R? is Cl-Cg—alkyl—A-RS, wherein A is O and R’ is H, or A 1s N-B-R®, R’ and R® are each
independently from each other C;-Cs-alkyl, C,-Cs-alkyl aryl, C,-Cs-alkyl heteroaryl, or C;-
Cs-alkyl hydroxy, B is a bond, R® is fluorine, m is either 0, 1, or 2, and n is 0.

In another more particularly preferred embodiment, R' is a bipheny| or a terr-butyl phenyl
20  group, R? is pyrid-2-yl, carrying one or several substituents selected from the group
consisting of H, OH, alkoxy, C,-Cs-alkyl amino, C,-Cs-alkyl hydroxy, C;-Cs-alkyl

carboxy, C;-Cs-alkyl sulfonyloxy, R? is fluorine, m is either 0, 1, or 2, and n is 0.



5 2-carboxam de

(2R)-3-[(4-tert-butyl phenyl)sul fonyl]-N[(1S)-3-hydroxy-I|-phenyl propyl]-1,3
-t hi azol iwDews27gcar boxam de (2R)-N-[ (1 PCT/EP03/50083

S) - 3- hydr oxy- 1- phenyl propyl ] -3-[(4-tert2pentyl phenyl ) sul fonyl]-1, 3-thi azo-

| i di ne-2-carboxam de 10 (2S)-2-({[3-([ 1,

| ' - bi phenyl]-4-yl sul fonyl)-1, 3-thiazolidin-2-yl]carbonyl}am no) - 3-

phenyl propanoic acid (2.S)-2-[({3-[(5-chl oro-3-nethyl- |

- benzot hi en-2-yl )uuffonyl]- | ,3-thiazolidin-2-

yl } car bonyl ) am no] - 3- phenyl propanoic acid (2S)-3-([ ],

| ' - bi - | .. . _ a3 . _ :
(et L?PWA(‘;?%% tglh' r@?%thgﬁg%éﬁéiélf pz_;nglcular those of the group consisting of:

phenyl propyl ) -1, 3-t hi azol i di ne- 2- car boxam de (2S)-3-([],
L - bl pirenyl g 1 A
| a o?i( r Ew(g]m%) ISM‘(‘%}?Sjyefg%‘ffgmy&oﬂymﬁﬂﬁﬁ}lprbpyl] 1,3-thiazolidine

,3-th I'ne- am de

1, 1' - bigakeswdnhidé vl sul fonyl ) -N-[ (1S) - 3- (di et hyl am i no) - 1- phenyl propyl ] -1, 3-
th iazo | id ine-2-carboxamide 20 (2S)-3-([

1,1 - bi phenyl]-4-ylsul fonyl)-N-[(1S)-3-hydroxy-I|-phenyl propyl]-1, 3-thiazoli

di ne- (ZR3+(bpi abipleny-23/108H 31 bO{8yrZdin etBy(JF1,B-thiazolidine-

| ' - bi (phe)r;lyl -4-y|pgﬁ y@nyl%g- N[ (%))?ﬂgﬁ???g- ggr ﬁ?l, nyl glﬁ)e?% hy?l]]- 1, 3-thiazolidi
né- 2- 2carboxanidte (2S)-3- ([ 1,

| ' - bi phenyl]-4-ylsulfonyl)-N{(1S)-3-[(2-furyl nmethyl) (nethyl)amno]-1-
phenyl propyli- 1, 3-thi azoli di ne-2-carboxam de 5 ) o
(25) - @R} 3;[(A~ ot ghemiphiengdysubfong ndvk (4 5)-Bc B syt [ -phiepyttmopstlnlBy (izzdlydinam
inol-1 phenyl propyl } -1,3-th iazolidine-2-carboxam de (2S)-3-([1,

1' - bi prearheyamidg sul f onyl ) - N-{ (1S) - 3- [ 2- (2- hydr oxyet hyl ) - |

-pi peridinyl]-1- phenylpropyl } -1,3-th iazolidine-2-carboxam de

(2R)-N-{(15)-3-hydroxy-1-phenylpropyl]-3-[(4-tert-pentylphenyl)sulfonyl]-1,3-thiazo-

lidine-2-carboxamide

10 (25)-2-({[3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl}amino)-3-

phenylpropanoic acid

(25)-2-[({3-[(5-chloro-3-methyl-1-benzothien-2-yl)sulfonyl]-1,3-thiazolidin-2-

yl}carbonyl)amino]-3-phenylpropanoic acid

(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-((15)-3- {methyl[2-(2-pyridinyl)ethyl]amino}-1-
15 phenylpropyl)-1,3-thiazolidine-2-carboxamide

(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1S)- 1 -phenyl-2-propenyl]-1,3-thiazolidine-2-

carboxamide

(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(15)-3-(diethylamino)-1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

20 (25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(/5)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-

2-carboxamide



(29)-3-([1,

| ' - bi phenyl]-4-yisul fonyl)-N{(1S)-3-[4-(2-nethoxyphenyl)-1-piperazinyl]-1-
10 phenylwoapps®ss| , 3-thi azol i di ne-2-carboxam de PCT/EP03/50083
(2S)-3-[(4-tent-butyl phenyl)sul fonyl]-N3J(1S)-3-hydroxy- | -phenyl propyl]-
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pyl ) -ghehyIptopyl hzlg3tthiatolidmes2carhohanade | de WO 03/ 082278 PCT/ EP03/ 50083
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3-([1,1"-biphenyl]-4-ylsul fonyl)-N(2-chloro-4-fluorobenzyl)-1,3-thiazolidi
ne- 2- BHIRpamAy- Mtylphenyl)sulfonyl]-N-[(1S)-3-hydroxy- 1-phenylpropyl]- 1,3-thiazolidine-

2-carboxamide

(25)-3-phenyl-2-{[(3-{[5-(2-pyridinyl)-2-thienyl]sulfonyl}-1,3-thiazolidin-2-yl)car-

bonyl]amino} propanoic acid

15 (25)-N-[(1S5)-3-hydroxy-1-phenylpropyl]-3-[(4-tert-pentylphenyl)sulfonyl]-1,3-

thiazolidine-2-carboxamide

(25)-N-{(15)-3-[benzyl(methyl)amino]-1-phenylpropyl}-3-([1,1'-biphenyl]-4-ylsulfonyl)-

1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(1-phenyl-3-{[(2S)-tetrahydro-2-furanylmethylJamino}-
20  propyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(1-phenyl-3-{[2-(1-piperidinyl)ethyl]Jamino} propyl)-1,3-

thiazolidine-2-carboxamide
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[ (2R) - 2- hydr oxy- 2- phenyl et hyl ] am no} -

phenylhpazglidine-L-gamboixanude di ne- 2- car boxam de WD 03/ 082278 PCT/ EP03/ 50083

25 3- ([ 1,1 - bi phenyl ] -4-yl sul fonyl)-N-(3- {
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[ (5-methyl - 2- furyl)n'ethyl]am no } -1-phenylpropyl)- 1,3
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- phenyl - propyl)-1,3-thiazolidine-2-carboxam de 15

Rt e I e AR A
carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2-fluorobenzyl)- 1,3-thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2-furylmethyl)- 1,3-thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2-methoxybenzyl)-1,3-thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2-methylbenzyl)-1,3-thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2-phenylpropyl)- 1,3-thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2-thienylmethyl)-1,3-thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3,4-difluorobenzyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfony])-N-(3- {[(2R)-2-hydroxy-2-phenylethyl]amino}- 1 -
20  phenylpropyl)-1,3-thiazolidine-2-carboxamide
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[ (1R) - 1- phenyl et hyl ] am no} - 1- phenyl - propyl)-1, 3-thi azol i di ne- 2-car boxam de
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1,1 -bi phenyl]-4-ylsul fonyl)-N(3-{nethyl[2-(2-pyridinyl)ethyl]amno}- |
-phenyl - propyl)-1, 3-thi azol i di ne- 2- car boxam de WO 03/ 082278 PCT/ EP03/ 50083
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xam d&-([h,(b’-éip(l{enyl]-4-ylsul onyl)-N-(3-{[2-(1H-indol-3-yl)ethylJamino}-1-phenylpropyl)-
1,1 - bi phenyl ]-4-yl sul fonyl)-N-(4-fluorobenzyl)-1, 3-thiazol i di ne-2-carboxam
i de  B3¢tmazolidine-2-carboxamide

é' - bi phenyl ] -4-y|hsul }‘onyl ) - IN—(4]: phenoxybenzyl );jl, 3-thiazolidi ne-2-carboxam
3-(L1,1 -hi -4- - N- hyl -1 .
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10 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{[2-(dimethylamino)ethyl]amino}- 1-phenylpropyl)-

1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{[3-(2-0ox0-1-pyrrolidinyl)propyl]lamino}-1-phenyl-

propyl)-1,3-thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{[3-(4-morpholinyl)propyl]lamino}-1-phenylpropyl)-

1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{methyl[(/R)-1-phenylethyl]amino}-1-phenyl-

propyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3- {methyl[(1S)- 1-phenylethyl]amino}- 1 -phenylpropyl)-

20 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{methyl[2-(2-pyridinyl)ethyl]amino}-1-phenyl-

propyl)-1,3-thiazolidine-2-carboxamide



20
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di ne-@nidear boxam de 3-([ 1, 1" -bi phenyl]-4-ylsulfonyl)-NJ[ |
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3-([1,1'-bipheny Eylsulfonyl) N-(3-phenoxy-1-phenylpropyl)-1,3-thiazolidine-2-

carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-pyridinylmethyl)- 1,3-thiazolidine-2-carboxamide
10 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(4-fluorobenzyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)- NV-(4-phenoxybenzyl)- 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1,5-dimethyl- | H-pyrrol-2-yl)methyl]-1,3-thiazolidine-

2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1-0xido-2-pyridiny)methyl]-1,3-thiazolidine-2-

15  carboxamide l-oxide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[({ R)-2-hydroxy-1-phenylethyl]-1,3-thiazolidine-2-

carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(/ R)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-2-

carboxamide

20 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1S)-1-phenylethyl]-1,3-thiazolidine-2-carboxamide
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3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(2,6-difluorophenyl)-3-hydroxypropyl]-1,3-thia-

10  zolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(2-chlorophenyl)-3-hydroxypropyl]-1,3-thiazolidine-

2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(2-furyl)-3-hydroxypropyl]-1,3-thiazolidine-2-

carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(3,4-dichlorophenyl)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(3-chlorophenyl)-3-hydroxypropyl]- 1,3-thiazolidine-

2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[ 1-(3-furyl)-3-hydroxypropyl]-1,3-thiazolidine-2-

20  carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(4-chlorophenyl)-3-hydroxypropyl]-1,3-thiazolidine-

2-carboxamide
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-pi peridi nyl)-1-phenyl propyl]- 20 1, 3-thiazolidi ne-2-carboxam de 3-([ |
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- pi pe?v-@i hgb%prnyh]eﬂprm%plyyl])-M-[$ (4t-ﬂuoamhe|nin)¢tlilylﬂrel 3-th szobidaing-Ldeartox-
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3-([ 1amidep; phenyl ] -4-yl sul fonyl)-N-[3-(4-norpholinyl)-1-phenyl propyl]-1, 3-t
h| azol i di ne-2- carboxamde 3-([ 1,
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10 [3.1.1]hept-3-yl]methyl}amino)propyl]-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[ 1-phenyl-3-(1-piperazinyl)propyl]-1,3-thiazolidine-2-

carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[ 1-phenyl-3-(1-piperidinyl)propyl]-1,3-thiazolidine-2-

carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-phenyl-3-(1-pyrrolidinyl)propyl]-1,3-thiazolidine-2-

carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[2-(4-morpholinyl)-1-phenylethyl]-1,3-thiazolidine-2-

carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[2-(dimethylamino)-1-phenylethyl]-1,3-thiazolidine-2-

20 carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-((3R)-3-(hydroxymethyl)-3,4-dihydro-2(1H)-iso-
quinolinyl)-1-phenylpropyl]-1,3-thiazolidine-2-carboxamide
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th iazo Iwoimes27car boxam de 3- ([ PCT/EP03/50083
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3-([1,1-biphenyl]-4-ylsulfonyl)-N-[3-(3,6-dihydro-1(2H)-pyridinyl)- 1 -phenylpropyl]-1,3-

10  thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(3-hydroxy- 1-piperidinyl)- 1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(3-hydroxy- 1 -pyrrolidinyl)-1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

15 3-([1,1"-biphenyl]-4-ylsulfonyl)-N-[3-(3-methyl-1-piperidinyl)-1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(4-hydroxy-1-piperidinyl)- 1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(4-hydroxy-4-phenyl-1-piperidinyl)- 1 -phenylpropyl]-

20 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(4-methyl-1-piperazinyl)- 1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide
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3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-hydroxy-1-(2-methylphenyl)propyl]-1,3-thiazolidine-

10  2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-hydroxy- 1-(3-methoxypheny!l)propyl]-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-hydroxy-1-(3-pyridinyl)propyl]-1,3-thiazolidine-2-

carboxamide

15 3-([1,1-biphenyl]-4-ylsulfonyl)-N-[3-hydroxy-1-(4-methoxyphenyl)propyl]-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-hydroxy- 1-(4-methylphenyl)propyl]-1,3-thiazolidine-

2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[phenyl(2-pyridinyl)methyl]-1,3-thiazolidine-2-

20  carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{1-phenyl-3-[(2-phenylethyl)amino]propyl}-1,3-

thiazolidine-2-carboxamide
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3-[(4- chI orophenyl )sul fonyl]-N-(2-pyridinylnmethyl)-1, 3-thiazolidi ne-2-carbo
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10 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2-furylmethyl)(methyl)amino]-1-phenylpropyl}-

1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2-furylmethyl)amino]-1-phenylpropyl}-1,3-

thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl}-4-ylsulfonyl)-N-{3-[(2-hydroxy-2-phenylethyl)(methyl)amino]-1-
phenylpropyl}-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl}-4-ylsulfonyl)-N-{3-[(2-hydroxy-2-phenylethyl)amino]-1-phenylpropyl}-

1,3-thtazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2-hydroxycyclohexyl)amino]-1-phenylpropyl}-1,3-

20  thiazolidine-2-carboxamide

3-([1,1"-biphenyl]-4-ylsulfonyl)-V-{3-[(2-hydroxyethyl)(methyl)amino]-1-phenylpropyl} -

1,3-thiazolidine-2-carboxamide
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3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2S5)-2-(methoxymethyl)pyrrolidinyl]-1-phenyl-

10 propyl}-1,3-thiazolidine-2-carboxamide

3-([1,1"-biphenyl]-4-ylsulfonyl)-N-{3-[(3,5-difluorobenzyl)amino]-1-phenylpropyl}-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(3-hydroxy-3-phenylpropyl)(methyl)amino]-1-
phenylpropyl}-1,3-thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(3-hydroxypropyl)amino]-1-phenylpropyl}-1,3-

thiazolidine-2-carboxamide

3-([1,1"-biphenyl]-4-ylsulfonyl)-N-{3-[(3R)-3-hydroxypyrrolidinyl]-1-phenylpropyl}-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(4-fluorobenzyl)amino]-1-phenylpropyl}-1,3-

20  thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[[3-(dimethylamino)propy|](methyl)amino]-1-

phenylpropyl}-1,3-thiazolidine-2-carboxamide
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10  thiazolidine-2-carboxamide

3-[(3'.4-dichloro[1,1'-biphenyl]-4-yD)sulfonyl]-N-[ 1-(2-furyl)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide

3-[(4'-chloro[ 1,1'-biphenyl]-4-yl)sulfonyl]-N-[1-(2-furyl)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide
15 3-[(4-chlorophenyl)sulfonyl]-N-(2-pyridinylmethyl)-1,3-thiazolidine-2-carboxamide

3-[(4-chlorophenyl)sulfonyl]-N-{4-[({[(2-
ethylhexyl)amino]carbonyl}amino)methyl]benzyl}-1,3-thiazolidine-2-carboxamide

3-[(4-chlorophenyl)sulfonyl]-N-{4-[({[(2-

phenylethyl)amino]carbonyl}amino)methyl]benzyl}-1,3-thiazolidine-2-carboxamide

20 3-[(4-chlorophenyl)sulfonyl]-N-{4-[({[(4-

methylbenzyl)amino]carbonyl}amino)methyl]benzyl}-1,3-thiazolidine-2-carboxamide
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N-{3-[(2R)-2-(anilinonethyl)pyrrolidinyl] phenyl propyl }-3-([..1,1

b1 s tar-buty ey Dowond VS 3 by 6 e by aitaaso lidine-2-
carboxamide
3-[(4-tert-butylphenyl)sulfonyl]-N-(2-furylmethyl)-1,3-thiazolidine-2-carboxamide

10 3-[(4-tert-butylphenyl)sulfonyl]-N-(2-phenylpropyl)-1,3-thiazolidine-2-carboxamide

3-[(4-tert-butylphenyl)sulfonyl]-N-(3-hydroxy- 1-phenylpropyl)-1,3-thiazolidine-2-

carboxamide
3-[(4-tert-butylphenyl)sulfonyl]-N-(3-pyridinylmethyl)- 1,3-thiazolidine-2-carboxamide

3-[(4-tert-butylphenyl)sulfonyl]-N-[2-(1H-indol-3-y1)-1-methylethyl]-1,3-thiazolidine-2-

15 carboxamide

3-[(4-tert-butylphenyl)sulfonyl]-N-{[1-(4-chlorophenyl)cyclopropyl]methyl}-1,3-

thiazolidine-2-carboxamide

3-[(4-tert-butylphenyl)sulfonyl]-N-{4-[3-(dimethylamino)propoxy]benzyl}-1,3-

thiazolidine-2-carboxamide

20  3-{[5-(3-isoxazolyl)-2-thienyl]sulfonyl}-N-{4-[({[(2-phenylethyl)amino]carbonyl}-

amino)methyl]benzyl}-1,3-thiazolidine-2-carboxamide



5

N-{3-[(2S)-2-(anilinomethyl)pyrrolidinyl]-1-phenyl propyl}-3-([1, 1" -biphenyl
]-4- yl suWwbeapsnsd, 3-t hi azol i di ne- 2- car boxam de PCT/EP03/50083

N-{3-[ benzyl (2- hydr oxyet hyl ) am no] - | - ph&fiyl propyl }-3-([1, 1' - bi phenyl ]-4-yls
ul fonyl)- 1, 3-thiazolidine-2-carboxam de

N-{ 3-[ benzyl (et hyl ) am no] - 1- phenyl propyl }-3-([ 1, 1' - bi phenyl ] -4-yl sul fonyl)
-1,3- 10 thiazolidine-2-carboxam de N-{4-[({

[ (2- et hyl hexyl ) am no] car bonyl } am no) net hyl ] benzyl } - 3-[ (4-i odophenyl ) -

suI fo%ﬂﬁ%ﬁj? SﬁB%quZ.S?l’ﬁ 121"39 é}h ?Q‘iﬂ%lé\hlﬂ%}ﬂ&wd?mhra%oﬁhm -2-yl]carbonyl}-

'] -"4-yl ol"i di ne-"2- car boxam de
N- bengzhye VY3 -pheaSisto Li Sttalzi hdetdte3-t hi azol i di ne- 2- car boxam de 15
N- benzyl {3 ?ﬁret 22{1 ngylﬁgnylz)ﬂs}ﬂ?f oenyl ]-1,3-thiazolidin-2-yl}nmethanam ne
N benzyl - 3- ([ 1,1' - bi phenyl ] -4-yl sul fonyl)-1, 3-thiazolidi ne-2-carboxam de
N- benﬂl‘ﬂkh)ﬂ [[((3@)t30{[(BS) BL@[mgﬁwlbheﬁilMy]wM’W)ﬂ&dhaﬂmlm@m&-qd]dmb@my]qe

tent-buty

3- {[(:{mni(()43{pdnenylmbpyﬂlﬁmw1hylsmhﬁm]ytb¢tan§ 3-thi azol i di n-2-yl }carbonyl) an no]
- nmethyl } phenyl carbamate 20 lert-butyl

5- {2 [({3-[(4-tent-butyl phenyl)sul fonyl]-1,3-thiazolidin-2-yl}carbonyl)amn
op- eMc(Q 2-diphenylgthiyd)- &-qamﬂmﬂmlmwylgz}zlzmzohmme@mbmmdeas (3
S)-3-({

[ (29) ( bi phenyl | sul fony t hi azol i di n-2-yl ] carbonyl }am no)-3-(2,6
- dif Nc(&r—@mhmb@%ﬂbéw[m -\baphml}%glsulfony]) 1,3-thiazolidine-2-carboxamide
S)-3-(2, 6- dlfluorophenyl) 3-1({(29)-3-[ (2" -fl uorobi phenyl 4-yl)sul fonyl]-1,
3-thiazolidin- }.car bon | )am n I%_pr opyl! L-valinate

(3S) -A- 3{&[229063)1%611}31&&19}’ arryngh1 phonylpropy b+l é&lelrlaiphenyurﬁ-a/éfrtﬂmbfl)dn%n

0) - 3- .phe L-val.inate (3
S) - 3- 1('%% B%'%Férbo?(?mifi%bl phenyl - 4-yl)sul fonyl ] -1, 3-t hi azol i di n-2-yl }carb
onyl )am no] - 3-phenyl propyl L-valinate

N-(3-amino-1-phenylpropyl)-3-([ 1, 1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-

10 carboxamide
N-(3-aminobenzyl)-3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidine-2-carboxamide

N-(3-hydroxy-1-phenylpropyl)-3-[(4-phenoxyphenyl)sulfonyl]-1,3-thiazolidine-2-

carboxamide
N-(4-aminobenzyl)-3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidine-2-carboxamide

15 N-[(IR)-1-benzyl-2-hydroxyethyl]-3-([ 1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-

carboxamide

N-[(6-amino-3-pyridinyl)methyl]-3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidine-2-

carboxamide

N-[1-(1,3-benzodioxol-5-yl)-3-hydroxypropyl]-3-([ 1, "-biphenyl]-4-ylsulfonyl)-1,3-

20  thiazolidine-2-carboxamide



3-({[(39)-3-({ N |

[ 3- (bi phenyl -4-yl sul fonyl)-1, 3-thiazolidin-2-yl]carbonyl}amno)-3- 10

phenyl pr opplopasa2no} sul f onyl ) benzoic acid (2S)-N-[(1 PCT/EP03/50083

S)-1-(2, 6-di fl uorophenyl) - 3- hydr oxyprop$b]-3-[(2' -fl uor obi phenyl - 4-

yl)sul fonyl]-1, 3-thiazol i di ne-2-car boxam de

(2S)-3-[ (2" -fl uorobi phenyl -4-yl)sul fonyl]-N[(R)-phenyl (pyridin-2-yl)nethyl

]-1,3- th iazolidine-2-carboxam de 15

(2S)-3-[ (2" -fluorobi phenyl -4-yl)sul fonyl]-N-[(S)-(1-methyl pi peridin-4-yl)(p
eny

h I t § -
3- ? b|%ﬂgnwbgng(%glﬁ?é?ngﬁ?Jh@dk@gz:p;ﬂog?ygg)r(?ml ‘B@phen (]]pﬁe}rl1l§IUI)fgg%,Ryll]3 1,3-thia

zol i diligrolidifeoxdboxastide
3- (bi phenyl - 4-yl sul fonyl ) - N-[ (6- hydr oxypyri di n-3-yl) (phenyl)rnethyl]-1,3-th
i azol i di ne-2- 20 carboxam de

(25) B’-[[lG@-fﬁMpBoquh@ayprepiyly-B}[ﬁ(ar h@afthyl[ll\lr{lﬁﬁhemwy()purfody}] K3yl ) met hyl
]1-1, th azo e-2-c a rb oxami d e WO 03/082278 PCT/ EP03/ 50083

39 (2th$)z<ﬂrd1{1(:~42—cmdmxlaen§iel Ysul fonyl]-N- [(R)-phenyl (pyridin-2-y |)methyl]
1,3 -thiazolidine-2- carboxam de 3- (b| phenyl 4-yl sul fonyl)-N
[5 (2- hydroxyethyl)- 1,2, 4-oxadi azol - Lbi)hen yl ) met hyl
3- tNr[dz(ﬂ futryrh)e32hy:@rlowpmmd3r35[(#eﬂwhoxy hbipheny}y- 4{YdSZl“i0myl -1,3-
R) - phenyl (pyri di n- 2-yl ) nmet hyl ] am no} carbonyl)-1, 3-

[
15
H\l ?az 1'@7@' 'Beﬂ'f%ﬁh%ﬁyﬁ?phenyl ) pr opanoat e
(2S) - 3-(bi phenyl 4- yIsquonyI) N-[(l

S)

3 (b phinid-RaSg-Sokydrpoprans i vol @ %tmsuﬁpmmpbé‘éﬁh' DRy REOn G- |

, 3-thj,azoli 10 car boxam de (2S)-3-(biphenyl-4-ylsulfonyl)-N {(1
S) 3- Mﬂ!}f %éfﬁhoéﬁn]]f%nyl )am i noj] - 1- phenyl -
N-[3-(1-azepanyl)-1-phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-

10  carboxamide

N-[3-(4-acetyl-1-piperazinyl)-1-phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-

thiazolidine-2-carboxamide

N-[3-(4-benzyl-4-hydroxy-1-piperidinyl)-1-phenylpropyl]-3-([ 1, I'-biphenyl]-4-ylsulfony!)-

1,3-thiazolidine-2-carboxamide

15 N-[3-(acetylamino)-1-phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-

carboxamide

N-[3-(benzylamino)-1-phenylpropyl]-3-([1,1-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-

carboxamide

N-[4-({[(hexylamino)carbonyl]amino} methyl)benzyl]-3-(phenylsulfonyl)-1,3-thiazolidine-

20 2-carboxamide

N-[4-({[(hexylamino)carbonyl]amino}methyl)benzyl]-3-{[5-(3-isoxazolyl)-2-

thienyl]sulfonyl}-1,3-thiazolidine-2-carboxamide



propyl } -1,3-thiazolidine-2-carboxam de 3-f [4-(2-fluoro-1,]

- di et hyl et hyl ) phenyl ] sul fonyl }-N-[ (R) - phenyl (pyridi n-2-yl)net hyl] -

1, 3-t hi azwb oBaisa2me- 2- car boxam de 15 PCT/EP03/50083
(2S)-3-[(4-bronmophenyl )sul fonyl]-N-[(R) 3phenyl (pyridi n-2-yl)nethyl]

-1, 3-thi azol i di ne-2- carboxam i de

(3S)-3-phenyl -3-[({(2S)-3-[(4-vinyl phenyl )sul fonyl]-1, 3-thiazolidin-2-yl}ca
rbonyl )am no] - propyl L-valinate

3- (bi phenyl -4-yl sul fonyl )-N-[{5-[ 2- (di et hyl am no) et hoxy] pyri di n-2-yl } (phen
vl ) menbyA 1 , , Ve, : de e " Py
s ety S L e e Y e e DS
-1, 3-tHidzdladakbideathoxaaadéoxam de WO 03/ 082278 PCT/ EP03/ 50083 40

3- (bi phenyl -4-yl sul fonyl ) -N-[ phenyl (I -L-valyl pi peridin-4-yl)nethyl]-

1, 3-thiazolidine-2- carboxam de Still a further aspect of the present

[ nvenNi-{Bl[$$R)—DQanﬂmmﬁeﬂ1ly¢)p}@b(ﬂidinylﬂpbmtﬂ:ayiﬁrobyt}nm(é{1,IC—b)iplaalyﬂi}@Ii-carTent :
5 Still a further object of the present invention is a process for

pr epaylsnifonyd)-1 Bi-thiazoliline-2carbexaoxideni de derivatives according to fornul a
(1). The 1, 3-thiazolidine-2-carboxam de derivatives exenplified in this
invention may be prepared fromreadily available starting materials using
e B (b 2-2dnntlomeshby reisinpHok-phanglpropy s L1 S bimperod]-dt ed t hat
where typical or preferred experinental conditions 10 (i.e. reaction

t enpeY kstilfoay)-1;3 hiazgplEBet-ca ide sol vent s etc.) are given, other
experinmental conditions can al so be used unless otherw se stated. Opti num

reaction onditions may vary with the partic r reactants qr, sol vent
used, Notd-[beea! %dﬁf@whgéﬁm%ﬁmqmﬁﬁwyﬁﬁr@,ﬂel?@gﬁng 14-veifanie
art, i r out.i ne, gpt,i m sati on procedures. Cenerally, the
1,3-tﬁi§éﬂﬂﬁ®?4f8-e§2-'8§?bﬁ&g?+pﬁe derivatives of the present invention nay be
N-{3-[benzyl(methyl)amino]-1-phenylpropyl}-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-

10  thiazolidine-2-carboxamide

N-{4-[({[(2-ethylhexyl)amino]carbonyl}amino)methyl]benzyl}-3-[(4-iodophenyl)-

sulfonyl]-1,3-thiazolidine-2-carboxamide
N-benzhydryl-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide
N-benzhydryl-3-(8-quinolinylsulfonyl)-1,3-thiazolidine-2-carboxamide

15 N-benzyl{3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidin-2-yl} methanamine
N-benzyl-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide
N-benzyl-3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidine-2-carboxamide

tert-butyl 3-{[({3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidin-2-yl}carbonyl)amino]-
methyl} phenylcarbamate

20  tert-butyl 5-{2-[({3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidin-2-yl}carbonyl)amino]-
ethyl}-2-pyridinylcarbamate



15 obtai ned by several synthetic approaches, using both solution-phase and
sol i d-phase chem stry protocols. According to one process, illustrated in
Schenme 1 weloems2218 3-t hi azol i di ne- 2- car boxam de deri vati vesTEPOIFWEENG t O
the general fornmula (1), whereby R, R238R4, G and n are as above
defined, may be prepared fromthe correspondi ng carboxylic acid conpounds
(rrr), amnes 20 (1V), and sul fonyl chlorides (VI), using standard

sol uti on-phase chem stry protocols well known to the practitioner skilled
inthe art. Intermediates of fornula V, wherein PGis a suitable

\- pr o3 Y[ (@SBRKipHehy B gl oy, 3@h2azom¢lnqt§zqe§9bonm Aurhic)340 ed

from correspondi ng carBoxylic” acid conpounds {I'l'l) and am nés (1V)

usi ngdshrdphiehydprdpyl Eovalinag conditi ons wel | known to the practitioner

skilled in the art. Renoval of the N 25 protecting group (e.g., in cases

where PG is Boc, using dilute TFAin DCM or HClI in D oxane/ DCM m xtures),

f ol | of3)-Dy216-detummopheny -3{( {f(aSy-Bc[(leﬂudeebi@meyl A-ylosjlforotl]-d 3 -Whazolidin-

03/ 082278 PCT/ EP03/50083 41 with a suitable base (such as TEA, DI EA,

pyri dinyd}carhanpt)amving |propel bsvglinmdect s of general formula (1). Schene 1 4

SOG Peptlde R&A' SO R-N+ X 2 Coupling nN G O—lHZNRPGPGHR2 111
1) N-Deprotection R4 S O R4"-fNX -~9"0 "' H

25 PC{3I$)F&-(QB(2§D 3s(trphenpgad ey lexSomy I 1 bthlaonldm 2- yI]carbonyl}ammo) 3-

phenylpropyl L-valinate

(39)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1,3-thiazolidin-2-yl} carbonyl)amino]-
3-phenylpropyl L-valinate

3-({[(3S)-3-({[3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl}amino)-3-
10 phenylpropyl]lamino}sulfonyl)benzoic acid

(2S)-N-[(1S)-1-(2,6-difluorophenyl)-3-hydroxypropyl]-3-[(2'-fluorobiphenyl-4-

yDsulfonyl]-1,3-thiazolidine-2-carboxamide

(2S)-3-[(2'-fluorobiphenyl-4-ylsulfonyl]-N-[(R)-phenyl(pyridin-2-yl)methyl]-1,3-

thiazolidine-2-carboxamide

15 (25)-3-[(2'-fluorobiphenyl-4-y)sulfonyl]-N-[(S)-(1-methylpiperidin-4-yl)(phenyl)methyl]-

1,3-thiazolidine-2-carboxamide

3-(biphenyl-4-ylsulfonyl)-N-[(2-chloropyridin-4-yl)(phenyl)methyl]-1,3-thiazolidine-2-

carboxamide

3-(biphenyl-4-ylsulfonyl)-N-[(6-hydroxypyridin-3-yl)(phenyl)methyl}-1,3-thiazolidine-2-

20  carboxamide

(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-N-[(R)-phenyl(pyridin-4-y)methyl]-1,3-

thiazolidine-2-carboxamide



V VI I 5 According to another process, illustrated below in Schene 2,

1, 3-thiazolidine-2-carboxylic acid derivatives (VII) may be reacted with
sul fonyl wbloswsxtes (VI), using well known standard sol ut POREPhES®S3

chem stry protocols, such as e.g. the Sghotten-Baumann conditions,
affording internediates of general forrmula (VII1). The latter can
subsequently be reacted w th amnes (IV) using standard peptide coupling
conditions well known to the practitioner 10 skilled in the art, to yield
products of general formula (I). Schene 2 a SOR4"-S R' f > O O Base ~

\'S f@s} LL4- N)@h@ng:)suHo&ﬁN%R)%heYﬂqupyriﬂdlﬁ ﬁé‘?ﬁﬁé&?ﬁ iy 35rH1a£blthn§-2-

coup

03/ 0827 B8xialdEP03/ 50083 42 According to yet another process | I I ust rat ed
in Schene 3, 1,3-thiazolidine-2-carboxylic acid ester derivatives (I1X) may
be reacted with sulfonyl chlorides (VI), followed by saponification of the

est er3-I@hﬂie)/lyl@-ymumyh)aNd{[ﬁe(@liytlﬁ)ﬁyeklw]b‘ldaﬂ -bkadiaBol-8+y I ](tphchy bmethy1]-
KOSi (CH3) 3, or others, to allow isolation of the correspondi ng carboxylic
acid E3|—tlh1tlmo‘rffﬂna-t2eea1(b¢mah)1deThe |atter are then reacted with amines (I1V)
usi ng standard am de coupling conditions well known to the practitioner
skilled in the art to |eldﬁroducts of )

5 methyl 2-methyl-2-(4-{[2-({[(R)-phenyl(pyridin-2-yl)methyl]amino} carbonyl)-1,3-

thiazolidin-3-yl]sulfonyl}phenyl)propanoate

(25)-3-(biphenyl-4-ylsulfonyl)-N-[(1S)-1-(4-fluorophenyl)-3-hydroxypropyl]}-1,3-

thiazolidine-2-carboxamide

3-(biphenyl-4-ylsulfonyl)-N-[(6-chloropyridin-3-yl)(phenyl)methyl]-1,3-thiazolidine-2-

10  carboxamide

(25)-3-(biphenyl-4-ylsulfonyl)-N-{(1 S)-3—[met_hyl(methylsulfonyl)amino]— 1-phenyl-
propyl}-1,3-thiazolidine-2-carboxamide

3-{[4-(2-fluoro-1,1-dimethylethy)phenyl]sulfonyl}-N-[(R)-phenyl(pyridin-2-yl)methyl]-

1,3-thiazolidine-2-carboxamide

15 (25)-3-[(4-bromophenyl)sulfonyl]-N-[(R)-phenyl(pyridin-2-ymethyl]-1,3-thiazolidine-2-

carboxamide

(3S)-3-phenyl-3-[({(2S)-3-[(4-vinylphenyl)sulfonyl]-1,3-thiazolidin-2-yl} carbonyl)amino]-
propy! L-valinate

3-(biphenyl-4-ylsulfonyl)-N-[{5-[2-(dimethylamino)ethoxy]pyridin-2-yl} (phenyl)methyl]-

20 1,3-thiazolidine-2-carboxamide

3-(biphenyl-4-ylsulfonyl)-N-[[6-(dimethylamino)pyridin-3-yl](phenyl)methyl]-1,3-

thiazolidine-2-carboxamide



general formula (lI). Scheme 3 S0 O Ran H+ OO 1) Base Ran C 311P N Ow
'S, HC R 2) Saponification NOH O=R IX VI OVIII a SO Peptide Rn-E O
coupling WOo83®BA1 N-/< OH+ 2 RG O=S~ ZN R N N~ R pPUT@PE/HM0SH R2
VIIl 10 The racem c 1, 3-thi azolidine- 24€arboxylic acid derivatives (111),
(Mii), and (I X) presented in Schenes 1-3 are either obtained from
commerci al sources, or prepared from comercially available starting
materials by standard nethods detailed in the literature. The sul fonyl
chlorides (VI) presented in Schenes 1-3, wherein Rl is as above defi ned,

are =i - -PrL Y- i -
nown £ RS e By BRIy T o pLdRic.2
corr esgrbadamgdsul fonic acids (X) with chlorination agents, such as, e.g.,
S2C12, SOC12, dinet hyl phosgeni mi nium chloride, and others, or by

treatnment of a suitable precursor (XI) with a chlorosul fonyl ati on reagent,

g uﬁ h Sﬁ]hlf #fugther GspeRtdf{therEsdimmavéntionds fhy GR22f7 theRGVERGIMBANES ofifbrmula
chene
(I) as medicament.

5  Still a further object of the present invention is a process for preparing 1,3-thiazolidine-2-

carboxamide derivatives according to formula (I).

The 1,3-thiazolidine-2-carboxamide derivatives exemplified in this invention may 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
10 (i.e. reaction temperatures, 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 particular reactants or solvents used, but such conditions can

be determined by the person skilled in the art, using routine optimisation procedures.

Generally, the 1,3-thiazolidine-2-carboxamide derivatives of the present invention may be
15  obtained by several synthetic approaches, using both solution-phase and solid-phase

chemistry protocols.

According to one process, illustrated in Scheme 1 below, 1,3-thiazolidine-2-carboxamide
derivatives according to the general formula (I), whereby R, R% R*, G’ and n are as above
defined, may be prepared from the corresponding carboxylic acid compounds (I11), amines

20 (IV), and sulfonyl chlorides (V1), using standard solution-phase chemistry protocols well
known to the practitioner skilled in the art. Intermediates of formula V, wherein PG is a
suitable N-protecting group (such as Boc, Fmoc, Cbz, and others), can be obtained from the
corresponding carboxylic acid compounds (III) and amines (IV) using standard amide
coupling conditions well known to the practitioner skilled in the art. Removal of the N-

25  protecting group (e.g., in cases where PG is Boc, using dilute TFA in DCM, or HCl in

Dioxane/DCM mixtures), followed by treatment with sulfonylchlorides (V1) in conjunction



Chl orosul fonylation 0,0 Chlorination agent o o agent RL HOS RL CI'S' Rl X
VI XI The sulfonic acids (X) and precursors (Xl) are either obtained from
comer ci aWodewsnes or synthesized fromcomercial starti RgTmPOBF08S S,
usi ng standard methods well known to 5 #hose skilled in the art, of which
sone are exenplified in Scheme 5 and described hereinafter in the
Exanpl es. Thus, e.g., bronobenzenesul fonates (Xl I) nay be reacted with
boronic acids (XIll1) in presence of a palladiumcatalyst to yield the
sulfonic acids (X). Alternatively, bronobenzenesul fonates (Xl 1) may be
conve I r ]
O e R et By Pan e S T s bists RURCRROF gbhéial
(XIV)f(ﬁﬁ{u]ﬁma)n be transformed in to the corresponding boronic acid
derivatives (XV) using, e.g., triisopropylborate in the presence of
n-butyllithium Pall adi um(O) cat al ysed cross-coupling between the boronic
aci d Seliendatli ves (XV) and suitable substituted or unsubstituted aryl or
het eroaryl halides affords the desired sulfonic acids (X). 15 WO 03/082278
PCT/ EPO3/ 50083 44 Schene 5 OGSO R, OH Pd(O) cat aI ysis O'0O

~-- OH Hg ? xi11 X 1) S 12[HaI:CIep I,R—subs‘tHEQg}_l{nsust
hetm(;“ 2) "r oH, coupling 8

aryl, 2
R >
PG HaN PG H—<R
n v Vv
1) N-Deprotection
R —‘E >—-—< — R { >_<
H 2) Q.0 Base 0=s _<
N PAd N |
PG R CI/S\R1 o R
v vi I

5 According to another process, illustrated below in Scheme 2, 1,3-thiazolidine-2-carboxylic
acid derivatives (VII) may be reacted with sulfonyl chlorides (VI), using well known
standard solution-phase chemistry protocols, such as e.g. the Schotten-Baumann conditions,
affording intermediates of general formula (VIII). The latter can subsequently be reacted
with amines (IV) using standard peptide coupling conditions well known to the practitioner

10  skilled in the art, to yield products of general formula (I).

Scheme 2

S o)
o o £

+ > OH
N oH a1 SR 0=%
H SNgR!
(o)
Vi \'/| Viil
S o} Peptide S 0
4 4
R ,TE H G’ coupling R, H G'
N OH + /J\ > N N
| HNOR? 5., H
0=S._, 2 0=S._; R’
o R

Vil v |



0000 OOOSOS RHal HO SO B-OH Pd(O -catalysis UBr HOR XV XV X
The am ne conpounds (IV) presented in Schenmes 1-3, wherein R2 and G are as
above deWomems22a8 e ei t her obtained from comercial sourcesT®mPO3sWEs f r om
comercial starting 5 materials using standard protocols well known to the
person skilled in the art, as shown in the below Schenes and illustrated
hereinafter in the Exanples. In those cases where R2 and G are substituted
or unsubstituted aryl or heteroaryl noieties, the am ne conpounds (1V) may
be obtained using, e.g., the process shown in Schene 6. Therein,

SUbStAEéﬁr‘?}@nv\#’;i% YepHRSthe} gfﬁés@,r ARtdafePin seﬁaheaj,qpmthf;(avzlélhi)awge(@arb&%car e

10 reacted conmrer cli aval | abl e am noal cohol's ( to formt

cor r egf@Rdict@erivaitives ((XVilady) be taddtadedttbyuldsisly It diflorides aVERfbHBW peci es
(XI'X), such as, e.g., a Gignard reagent, organocuprate or organolithium

r eagesaponificatisrhef the estenmaodetynuking staratadd reagentsiike WaOth HG1tBerqer son
skilled in the art. The resulting secondary am nes (XX) can subsequently
be cdnibzomade, ROSi{GH: ko or edprsdionallpwi iralayicanviidenearaspoading sgrbexylis acid
oxi dative c|eavage_ using, e.g., Beri odi c acjd, as described her iBaft,e in
the BriginetatesiMIDplbedatteraredhan reaefed gvith peiges £hY) Bﬂngfst@mfar Amidepyr e
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10  The racemic 1,3-thiazolidine-2-carboxylic acid derivatives (11I), (VI11), and (1X) presented
in Schemes 1-3 are either obtained from commercial sources, or prepared from

commercially available starting materials by standard methods detailed in the literature.

The sulfonyl chlorides (VI) presented in Schemes 1-3, wherein R' is as above defined, are
either commercially available or prepared by standard methods well known to the person

15 skilled in the art, e.g. by treatment of the corresponding sulfonic acids (X) with chlorination
agents, such as, e.g., SO,Cly, SOCl,, dimethylphosgeniminium chloride, and others, or by
treatment of a suitable precursor (XI) with a chlorosulfonylation reagent, such as, e.g.

CISOsH (see Scheme 4).



RHHNRHH XVI XVII XVI I | XX G (oxidative cleavage) G HOR2 30
H2N)-, R2 H[R2 = substituted or un XX |V substituted aryl or heteroaryl]
The substwOwBegk2e8 unsubstituted aryl and heteroaryl al delrg@a®os/30083 or
XVI*) are either 5 obtained from comre4Xxial sources, or nmade by one of the
nuner ous pertinent processes detailed in the literature and well known the
person skilled in the art. As an exenplification, one such process is
shown in Schenme 7 and described hereinafter in the Exanples. Schenme 7 Br |
CHO Br ~ OHNi 1) Base Base 2) HCOCEt N/ + -N OO Br IN f 10 XXI XXl |
XX T Tgfdm&yhers substituted or unsubstituted aryl and heteroaryl aldehydes
(XVI*) are either obtained fromcomercial sources, or made by one of the
nuner ous pertinent processes detailed in the literature and well known the
person skilled in the art. As an other 15 exenpl ichicegsuifomylatione such process

i's shown i ngSghene 8 aCidoriedion adeatl her ei n;afd er imngerte Exanples. WO R’
03/ 082278 PCE/ EPos/5eee—3—4rﬁ—sehen=e>8 CI/S\R1 -«
Xi
X Vi

The sulfonic acids (X) and precursors (XI) are either obtained from commercial sources or
synthesized from commercial starting materials, using standard methods well known to

5  those skilled in the art, of which some are exemplified in Scheme 5 and described
hereinafter in the Examples. Thus, e.g., bromobenzenesulfonates (XII) may be reacted with
boronic acids (XIII) in presence of a palladium catalyst to yield the sulfonic acids (X).
Alternatively, bromobenzenesulfonates (XII) may be converted into the corresponding
sulfonic esters (XIV) by treatment with, e.g., thionyl chloride followed by 2-methyl-1-

10 propanol. Sulfonic esters (XIV) can then be transformed in to the corresponding boronic
acid derivatives (XV) using, e.g., triisopropylborate in the presence of n-butyllithium.
Palladium(0) catalysed cross-coupling between the boronic acid derivatives (XV) and
suitable substituted or unsubstituted aryl or heteroaryl halides affords the desired sulfonic
acids (X).

15



0 Protection/ NN Oxidationf \ Nto 0 O HOOOIO\ SSOOO\ gOO /
XX1* XXII* XXI11* XXIv* ~O0 CHO O H/ \N 1/ Saponification 1/

Depr ot ectworn3nsid72/ Oxi dation N 2/ O al kylation O Q O N POTXRDI5008XV* XVI *
In those cases where R2 and G are subs#4tuted or unsubstituted aryl or

het eroaryl or heterocyclic noieties, the am ne conpounds (1V) may be

obt ai ned using, e.g., the process 5 shown in Schene 9. Therein,
substituted or unsubstituted aromatic (XVII1*) are reacted with acyl
chlorides (XVI11*) to formthe correspondi ng ketones (XI X*), or by reaction
of substituted or unsubstituted lithiated aromatic (XXXXI*) with nitriles
deriv@'eYﬁes (XXXXI'1*). The ketones (XIX*) were then treated wth

hydr oxyl'am he to give the corresponding oxine (XXXXII1'). Subsequent
reduction of the oxime (XXXXII1'") with an 10 appropriated reductive agent,
usi ng standﬁr@I conditions well known to the person skilled in otbe art,
allow to ac@ss to the am ne cq{rrpognds (1 V) PHY)-catatysisi bed herel nafti in the

Exanpl esNa0 + B

OH
Hal R
Xl X X
1) SOCl, [Hal = CI, Br, I; R = subst. or unsubst. aryl, heteroaryl]
2) Y\OH
Og 0\)\
\ I /Lé \\S,/ o\ IO
'S, ’ R—Hal 'S,
\h \@ \ho \Q _ HO S\Q
B-OH Pd(0)-catalysis =
/
HO
Xiv XV X

The amine compounds (IV) presented in Schemes 1-3, wherein R?and G’ are as above
defined, are either obtained from commercial sources or made from commercial starting
5  materials using standard protocols well known to the person skilled in the art, as shown in

the below Schemes and illustrated hereinafter in the Examples.

In those cases where R? and G are substituted or unsubstituted aryl or heteroaryl moieties,
the amine compounds (IV) may be obtained using, e.g., the process shown in Scheme 6.
Therein, substituted or unsubstituted aromatic or heteroaromatic aldehydes (XVI) are

10 reacted with commercially available aminoalcohols (XVII) to form the corresponding
imines (X VI1I1), followed by addition of a carbanion species (X1X), such as, e.g., a
Grignard reagent, organocuprate or organolithium reagents, or others, using standard
conditions well known to the person skilled in the art. The resulting secondary amines (XX)
can subsequently be converted into the corresponding primary amine analogues (IV) by

15 oxidative cleavage using, e.g., periodic acid, as described hereinafter in the Examples. This
process also allows for the obtention of optically pure amines (IV*), by means of using

optically active aminoalcohols (XVII*), as described hereinafter in Scheme z.



WO 03/ 082278 PCT/ EPO3/50083 47 Scheme 9 AIC1I3 R \ + R2 ¢ 1 Fri edel
Crafts XV11* XVIII* O Re R2 Nucleophilic XIX* addition on the Li CN bond
R R? C Nve osdshz2ts on of hydroxyl ami ne hydrochloride XXXRCT/E¥3GBG083 OH
NH2 Oxinme reduction NG"'R2 R2 |1V [R245% substituted or un substituted
aryl or heteroaryl] XXXXI11* The am nes (1V) where R2 and G are
substituted or unsubstituted aryl or heteroaryl or heterocyclic noieties,
can be obtained fromthe ketone Xl X* as shown below in Scheme 5 10, by
treatment with an appropriate am ne (XXXXV) to give conpound XXXXVI after
nucl egphihe gsubstitution. Foll ow ng subsequent treatments as outlined above
In Scheme 9, +the corresponding am nes 1V were isolated as pure conpounds.
WO 03/ 082278 PCT/ EPO3/ 50083 48

e.g. BrMg—G'
lo) OH N/\/OH XIX G'
+ Va — — HO
Rz)J\H H.N z)l\ \/\NJ\R2
2 R H H
Xvi Xvi Xviil XX
G' (oxidative cleavage) G'
HO N -
\/\” RZ HZN)\RZ
[R? = substituted or un-
XX v substituted aryl or heteroaryl]

The substituted or unsubstituted aryl and heteroaryl aldehydes (XVI or XVI*) are either
5  obtained from commercial sources, or made by one of the numerous pertinent processes
detailed in the literature and well known the person skilled in the art. As an

exemplification, one such process is shown in Scheme 7 and described hereinafter in the

Examples.
Scheme 7
Br ‘ N = | CHO
Br N OH N~ 1) Base x_-N
| / Base 2) HCOOEt
N_ = + —N > (o) > (o)
\ 1 I
Br
v h
10 XXI XXl XXl XVi

Others substituted or unsubstituted aryl and heteroaryl aldehydes (XV1*) are either
obtained from commercial sources, or made by one of the numerous pertinent processes
detailed in the literature and well known the person skilled in the art. As an other

15 exemplification, one such process is shown in Scheme 8 and described hereinafter in the

Examples.



Scheme 10 R C / RRNN, ON- OH see Schene 9 G NH2 + RNRZ R2 X X*
XXXXV XXXXVI IV The am ne conpounds (IV) presented in Schenes 1-3, in

whi ch R2 wepsesem s a noiety of the general structure Cl PCEARDKHI08A- R5,
wher eby the substituents A and R5 are a46above 5 defined, are either
commercially avail able or nmay be obtained using, e.g., one of the
processes exenplified in Scheme 7-9 and descri bed hereinafter in the
Exanples. A particularly preferred process consists in the transfornmation
of one functional noiety (R2) into a different one (R2'), using any known
functgOnghe @' oup interconversion protocols. As illustrated in Schene 11,
and descrl bed hereinafter in the Exanples, these functional group 1lo

i nterconversions can be effected on the I evel of either the free am nes
(rv, 1vv), or the suitably protected am nes (XXlV, XXI\/) a

1, 3-thi azol i di ne-2-carboxam de / conpounds (V, Vy) or (I, I"). Sﬁt choi ce of
the best synthetic strategy wR b overned \ fhe nature o0 t he
function ofp¥eeti®nhe inte co 8?8 andt e onpatibility of the

require tiom condi tiogs h other f ugct nenal groups” pr nt in the
correEBondr ng 15 corrp dss-@ Wil l saq»pr eci ated by t&e person
skilled in the art.-ARQ stothe m)st red starting ngt |als(l\/)
and the correspondi ng derivatives (XXl and (I i5e0t hose wherein

R2 is -CQd and/or -CH2COH, i.e., al pha- and/ or beta no aci ds, which
are eithér obtained from&Bmmercial sour ¥ or made by one oKXWhe numerous
processes described in the literature. Fromthe internedi ates (XXV) derived

thereof, in 20 Wkj Ris as definedin&chema 11, a wide ra
derivatives, suclf as e.g. (XXVI)- (XXXVI)¥y—Hn which R4, R5 6. n,
and B are as abo d?/féarﬂomhca%%rq be obt ed bY 1/ peprotection
{ 2/ Oxidation 2/ O-alkylatlon
/N —_— O g
0 _J g
S~ N"
/Qo /
XXiv* XXv* XVI*

In those cases where R? and G’ are substituted or unsubstituted aryl or heteroaryl or
heterocyclic moieties, the amine compounds (IV) may be obtained using, e.g., the process
5 shown in Scheme 9. Therein, substituted or unsubstituted aromatic (XVI1I*) are reacted

with acyl chlorides (XVIII*) to form the corresponding ketones (XIX*), or by reaction of
substituted or unsubstituted lithiated aromatic (XXXXI*) with nitriles derivatives
(XXXXII*). The ketones (XIX*) were then treated with hydroxylamine to give the
corresponding oxime (XXXXIII"). Subsequent reduction of the oxime (XXXXIII”) with an

10  appropriated reductive agent, using standard conditions well known to the person skilled in
the art, allow to access to the amine compounds (IV) as described hereinafter in the

Examples.



reacti on sequences including oxidations, reductions, 0- and N al kyl ati ons,
reductive WD 03/082278 PCT/ EP03/ 50083 49 al kyl ati ons and am nati ons,

chai n- el owgaBiosx23§ M t sunobu reactions, Acylation, debocylCatiPons008¥ttig
reactions, acylations, sulfonylations an@l any ot her appropriate
transformations | eading to functional group interconversions, sone of which
being exenplified in Scheme 11. The synthetic exanples cited in Schene 11
are nmeant to 5 illustrate the concept of functional group interconversion
as applied to conpounds of general structures (1V), (XXIV), (V), and (1),
wherein R R2 and G are as defined in the above description and in Schene
11, ag]&) gonot construed to be viewed as limting the scope of said

synt heti ¢ approach. WD 03/082278 PCT/ EP03/50083 50 Schenme 11 (functional
group interconversion) RNRz RNR2, HH IV: R=HM SO M: S ~0 IV

. R=H4 XXIV: R=PGRn M XXIV : Rc, PGV :REML PG O=S, V' R=ML |

"R=M2 0 R =M2 PG N-zpr ecting group Exanples: Oal kylation, G
Reduct i Mt sunoRr—cyl ati on, G _ R defocyl ation, etc. R . )COON
R R cl Friedel Crafts
Xvir* xvir ; 0
R
R2
Nucleophilic X1xX*
addition on the

Li CN bond
R RZ—CN
* Addition of hydroxylamine

hydrochloride

XXXXI* XXX Y
N,OH
Iz Oxime reduction R! |
2
G. R2 . R
v [R2 = substituted or un-
substituted aryl or heteroaryl] XXX

The amines (IV) where R? and G’ are substituted or unsubstituted aryl or heteroaryl or

heterocyclic moieties, can be obtained from the ketone XIX* as shown below in Scheme
5 10, by treatment with an appropriate amine (XXXXV) to give compound XXXXVI after

nucleophile substitution. Following subsequent treatments as outlined above in Scheme 9,

the corresponding amines 1V were isolated as pure compounds.



Hos Ho-s OHHo0o s OHH'J"0'0.5 O Rs XXV XXVI XXVI XXVII MCl, or
TosCl, G or PPh3Br2, etc. G G NaOR5, or related G Rs NOHNLGNLGR
Nas O R wWo[B@®2x27Ovs, H H H XXVI Olos, Br, etc.] XXVIII XKCrigpo3G0di 1)
NaCN, or related G HNRBR6 G G 2) Red#gtion G R R R6 R R NH2 N _s
LGNo.s NNod LGNo0.4 H[LG=OWw, HRs H[LG = Ows, H XXVIlIl Oros, Br,
etc.] XXIX XXVI1l Ofos, Br, etc.] XXX G 1) Phthalimde G G R5CHO (red.
G (Mtsunobu-cond.) R R alkylation), or R R NJOH N NH2 NNH2

Rs-Hal /Cs-salts H ~-s NH H 2) H2N-NH2, or related HH R XXVI XXXI XXX
XXXI'l G R6000lI, R6SO2CI, RGBNCO G R6 G 0 (CI3CO 2C0/then HNR6R7, R G
HNR6 ﬁemg’lw -S NHN N.BH RNOOOH RN os NN R H5 or related HRs Hd
Peptidce couplling HRs XXXI'I XXXI'I1 XXV agent XXXIV 1) Oxidation (Swern,
Dess-Martin, G Arndt-Eistert G PCC, or related) RG or related C

see Scheme 9 G' NH,

PR S

XIx* XXXXV XXXXVI v

The amine compounds (IV) presented in Schemes 1-3, in which R? represents a moiety of
the general structure Ci-Cg-alkyl-A-R’, whereby the substituents A and R’ are as above
5  defined, are either commercially available or may be obtained using, e.g., one of the

processes exemplified in Scheme 7-9 and described hereinafter in the Examples. A
particularly preferred process consists in the transformation of one functional moiety (R?)
into a different one (R*), using any known functional group interconversion protocols. As
illustrated in Scheme 11, and described hereinafter in the Examples, these functional group

10  interconversions can be effected on the level of either the free amines (IV, IV’), or the
suitably protected amines (XXIV, XXIV’), or the 1,3-thiazolidine-2-carboxamide
compounds (V, V’) or (I, I’). The choice of the best synthetic strategy will be governed by
the nature of the functional groups to be interconverted, and the compatibility of the
required reaction conditions with other functional groups present in the corresponding

15 compounds, as will be well appreciated by the person skilled in the art. Amongst the most
preferred starting materials (IV), and the corresponding derivatives (XXIV), (V), and (1),
are those wherein R? is -COOH and/or -CH,COOH, i.e., alpha- and/or beta-amino acids,
which are either obtained from commercial sources or made by one of the numerous
processes described in the literature. From the intermediates (XXV) derived thereof, in

20  which R is as defined in Scheme 11, a wide range of derivatives, such as e.g. (XXVI)-
(XXXVD), in which R*, R, R® R’, n, G’ and B are as above defined, can be obtained by

reaction sequences including oxidations, reductions, O- and N-alkylations, reductive



, RH"03 OH2) Wttig HoS3 RNHO04 RH"J'T or. O00OH 3) Hydrogenation
COOH XXVI 4) Saponification XXXV XXV XXXVI WO 03/ 082278 PCT/ EP0O3/ 50083 51
The proceweoas/ogarg i ned in the above Schenes, in particul arCHEPesB®SI- 3,
usually afford m xtures of stereoi somess, such as di astereoners and/or
enantiomers, when racemc starting materials (111), (IV), (V1), and/or
(I'X) are used, due to the presence of at |east one, nost often two, and in
sonme cases three or nore, asymetric carbon atons in the 5 conpounds of
general formula (lI). Pure stereoisoners can be obtained fromthe m xtures
by cu : i - [(Wala I : hy, HPLC,
o yat o R R e, MEts ol B G AR EORE 1 e
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usi ng the corresponding optically pure starting materials 10 (111*),

(1 v*) trafsfotrhhtions déatting e funéthonal igroaprinteesasy ersidnisn soimieroftwhichblosia g
Schenes, in particular Schemes 1-3. Optically pure am nes glv*) are either
obt ai exginphifisd doiSebevical 1. ‘Thasyethetic aampley ctednafichesichbligrknmantto t he
person skilled in the art, including, stereose]ective chem cal synthesis,
cheni dhistratasthegonsiept oh FynRetional greup dRieseON TSI OBAHARIHSbissCAmpPBRES Ofs

exenplified in Sche 1 i he es .h L naf ~ Thus 5.

opt 1 cerarabatractanead ) Y1 Von RV emdtia Rogrein 1 )™ Bd Ti-ase et dpinitss
outlined in Schene 6,ab o] f i n hiral . MRETAYE *),
ouch BESvadescPRIR i REStRemil s B8 inof RN Ref sb bR viads i ite
form githe . rel urces or b st andard net hods described in

t he I%e({otedr‘l’aéfu%arel&)&{é ene @-@baéi'anpl e A. XI ternatively, as shown in Schene
12 (Exanple B), chiral amnes (IV*) may be obtained by enzymatic 20

resol ution of appropriate racem c precursors (1V), and subsequently

transforned into other chiral amnes (IV *) by standard functional group
i nt erconversi on net hods, such as those



outlined in Scheme 11 above. Simlarly to the obtention of enantionerically
pure amnes (lIV*), optically pure 1, 3-thiazolidine-2-carboxylic acid
derivati we oadeyy, (VII*), and/or (I1X*) can be obt ai nedPloY/EP03/50083
stereosel ective chem cal synthesis, chefdcal resolution, 25 enzymatic

resol ution, or conbinations thereof. The Exanpl es cited above and shown in
Schene 11 are neant to illustrate the preparation of optically pure
starting materials, and are not construed to be viewed as limting the
scope of said synthetic approach. WO 03/082278 PCT/ EP03/50083 52 Schene
12 Exarrpl e A stereoselective synthesis with chiral auxiliary e.g. BrMg-G

$ XIXHNRZ R2 \H + HZN R2~H HQJ,, XVI XVII* XVIII* XX* G HNR2
(OXI Ctlve C eavage) G 2[R = substituted or un- HQJ., H2ZN'R2 substituted
aryl or heteroaryl] XX* |I'V* Exanple B: enzymatic resolution of racemc
starting materials H2N G Enzyrre HiNctionaigrqp Reduction, HZN G (e.g.
| i pase) (see Schene 8 30 Ont&c@ersiod) | V* |V * Acdtording to yet
anot her process, |i IFth%rﬁt ed i Schene : e TarboRy\Tcracid 5
internediates (VIII1) Hay be reacted with amines (1V) thh lead to the
correspondi n M1: m2:
P 9 v :R=H s O V' :R=H
4 S /O R4 _E y
XXIV :R=PG R, >4 T4 XXIV' : R = PG
N N .
Vv :R=M1 \ _a V :R=M1
PG 0=8._, ,
I :R=M2 o R 1 :R=M2
PG: N-protecting group
Examples:
O-alkylation,
. i , . Mitsunobu, acylation, .
G Reduction G G debocylation, etc. G s
R. COOH » R. R. > R. R
y,)\m.s N” s OH N" tTos OH N" s ©
XXV XXVI XXVI XXVH
MsCI, or TosCl, .
G' or PPh,Br,, etc. G' G’ NaORs, or related G .
R. )\t’)/\ R. R. J\”/\ R. J\ﬂ/\ .R
N LG N o]
u os OH [LG = OMSs, H 0-5 H 0s LG H 0-5
XXVI OTos, Br, etc.] Xxvii XXvill XXVII
. 1) NaCN, or related '
G’ HNRSRS G . G' 2) Reduction G
R )\”A R R )\ﬁ/\/NH
R-y o5 LG u os N Ron 04 LG N 04 :
H [LG = OMs, R’ H [LG = OMs, H
XXVII OTos, Br, etc.] XXIX XXV OTos, Br, etc.] XXX
G 1) Ph.thalimide G' G R3CHO (red. G’
(Mitsunobu-cond.) alkylation), or R
R‘N)\”Aou >~ R‘N)\(“)/\NH RN NH "N” tYos NH
H 05 2) H,N-NH,, or related H os T2 H '®® 72 Re-HallCs-salts H TR
XXVI XXXI XXXI XXXH
. RSCOCI, R®SO,CI, RSNCO, . 5 , .
G {C1,C0),CO/then HNR®R?, ® R G HNRSRS G o .
R. )\ﬂ/\ » R. )\(‘)/\ .BH R COOH » R. J\ﬂ/‘L .R
N 0s NH N os N N . . N os N
H "Qs or related H l|25 H 05 Peptide coupling H R’
XXXII XXXHI XXV agent XXXIV
1) Oxidation Arndt-Eistert
' (Swern, Dess-Martin, G . rndt-Eiste ,
R JG\(.,/\ PCC, or refated) R R T COOH or refated R JG\mA
~ "N ~ Log .
{_‘l‘ 0.3 OH 2) Wittig . H 03 L oo H 04 u 0a COOH
XXV 3) Hydrogenation XXXV XXV XXXVI

4) Saponification



carboxylic acid internediate (1a). The primary am de conpound (1b) was

I sol ated after formation of the anydride m xte of the carboxylic acid
conpound WwDap/osnas t reat nent with an excess of ammoni a. Debydwat/stsdn of
the primary amde (Ib) with cyanuric chbbride allow to accesse to the
nitrile derivative (lc), which was subsequently treated w th hydroxyl am ne
1 oto give the amdoxine (Id). The am doxinme internediate (Id) was then
reacted with an appropriated carboxylic acid using standard am de coupling
conditions and heated up to WO 03/082278 PCT/ EP03/50083 53 allow
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to the practitioner s he art to yield products of
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most often two, and in some cases three or more asymmetric carbon atoms in the
5 compounds of general formula (I). Pure stereoisomers can be obtained from the mixtures
by current separation methods, including, e.g., flash chromatography, HPLC,

crystallization, and others.

According to another process, less complex mixtures of stereoisomers up to pure
stereoisomers can be obtained by using the corresponding optically pure starting materials

10 (I*), (AV*), (VII*), and/or (IX*) for the syntheses outlined in the above Schemes, in
particular Schemes 1-3. Optically pure amines (IV*) are either obtained from commercial
sources or made by current methods known to the person skilled in the art, including
stereoselective chemical synthesis, chemical resolution, enzymatic resolution, or
combinations thereof, as exemplified in Scheme 12 and in the Examples hereinafter. Thus,

15 optically pure amines (IV¥*) can be obtained, e.g., by adapting the process outlined in
Scheme 6 above, by means of using a chiral auxiliary (XVII*), such as, e.g., valinol or
others, which are obtained in optically pure form either from commercial sources or by
standard methods described in the literature (Scheme 7-9, Example A). Alternatively, as
shown in Scheme 12 (Example B), chiral amines (IV*) may be obtained by enzymatic

20  resolution of appropriate racemic precursors (IV), and subsequently transformed into other
chiral amines (IV’*) by standard functional group interconversion methods, such as those
outlined in Scheme 11 above. Similarly to the obtention of enantiomerically pure amines
(IV*), optically pure 1,3-thiazolidine-2-carboxylic acid derivatives (111*), (VII*), and/or
(IX*) can be obtained by stereoselective chemical synthesis, chemical resolution,

25  enzymatic resolution, or combinations thereof. The Examples cited above and shown in
Scheme 11 are meant to illustrate the preparation of optically pure starting materials, and

are not construed to be viewed as limiting the scope of said synthetic approach.



HO 2 OHIdIl R Ic 5 The processes hitherto outlined describe the
synthesis of 1, 3-thiazolidine-2-carboxam de derivatives of general fornula
(1) by sowotosose2phase net hods. According to yet anot her apprEPFapmos3

1, 3-thiazol i di ne-2-carboxam de derivati s of fornula (1), wherein the
substituents R, R2, R4, G and n are as above defined, are prepared by

sol i d- phase protocols, such as, e.g., that outlined in Schenmes 1-12 and
descri bed hereinafter in the 10 Exanples. Therein, the filled circles
synbolize the resin beads to which the corresponding conpounds are |inked
duri Hedge $0! 1 d phase synthesis. Thus, suitably N-protected 1, 3-

t hi azol 1 di ne-2-carboxylic acids (lI1l) are reacted, e.g., with Kaiser oxine
resin using, e.g., standard carbodiim de-nediated coupling conditions well
KnowrExamplelre sfiravstlettiversgnthedis witiechiral sauxillaey art, fol |l owed by renoval of the
protecting group. The resulting internmediates are 15 treated wth sul fonyl
chlorides (VI) in the presence of a base, affording resin-bound

intermedi ates of general fornula (XXXX). In oedesrmg-&btain the finat
compoundg of geretal dwrnula (1), the~l|ji@Kage to thegresin is cleaved by
prol ongefil treatnment~with-arines (I1V) and, i , low HN R
percerR’agds of aHykak acid, such a8 c. Oher derivatives \/\o'@%wéz 8

PCT/ EPO3/50083 54 of forrmula (1) are prepared using known nodifications
to, or ygriations gfy-the Scheme 14 yggction sequence. Further to ,Ppe
above nentioned Kaiser oxinme resin, other suitable reagents, notably
resins, known to a person skilled in the art, could be enployed for the
sol i d- phase sy@&t hesis of conpounds of general formula (1). 5 Schene 14 R

Ran SO R (COUD‘F\! 9 agent) ((ﬁﬂﬂﬁ% cleavage) G' .
HN" R - _ [R? = substituted or un-
HO\) ,,,,, ]/ |-|2N/\R2 substituted aryl or heteroaryl]
XX* v*

Example B: enzymatic resolution of racemic starting materials

HN__G' Enzyme HN,K G’ e.g. Reduction, HN, G
mj/ (e.g. lipase) (see Scheme 8)
~_0 ' » HO >
0] o OH
v [\ v *

According to yet another process, illustrated in Scheme 13, the carboxylic acid
5 intermediates (VIII) may be reacted with amines (1V) to lead to the corresponding
carboxylic acid intermediate (Ia). The primary amide compound (Ib) was isolated after
formation of the anydride mixte of the carboxylic acid compound (Ia) and treatment with an
excess of ammonia. Dehydratation of the primary amide (Ib) with cyanuric chloride allow
to accesse to the nitrile derivative (Ic), which was subsequently treated with hydroxylamine
10  to give the amidoxime (Id). The amidoxime intermediate (1d) was then reacted with an

appropriated carboxylic acid using standard amide coupling conditions and heated up to



EN OHHONON PGPG 11l XXXVII XXXVI I I SOR R4NS 0 ~\*, 1)
N-deprotection Rn N \' ONN \ ON2) Oo, Base OS5, %PG, R C'S RO
XXXVI 1] wooxd288S ORS O R4 - f /~ G (Ceavage) R4~ >PCI/EPG/S081 O N +
HZNR2 OS1 1 HR2Z ORORXXXIX IV I 5Bf the above set out general

synt hetic nethods are not applicable to obtaining conpounds according to
formula (1) and/or to necessary internediates for the synthesis of
conpounds of formula (1), suitable nethods of preparation known by a
person skilled on the art should 10 be used. In general, the synthesis

pat NaYSwf &flisafivni and fﬁrﬂfh@iorﬁmﬁaloéorﬁﬁbm dxadiazd isindeRsmastions Wesl

specific substitutents of each nolecul e ahd upon the ready availability of
i nt er keevattohe grastidoner skgHed is tld aftaotydek ]hwdm@ts’:\@b%@meral €stniylat(fpse of
ordinary skill in the art. For all the protection and deprotection

nmet hods, see Philip J. Kocienski, in "Protecting Goups", Georg Thiene

Ver | agcliﬁémeugart, New York, 1994 and, Theodora W 15 Greene and Peter G M
Wits in "Protective Goups in Organic Synthesis", WIey- Intersci ence,

1991. WD 03/082278 PCT/ EP03/ 50083
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y od N— 0=$ H DMF
O(;,S\R1 © o"S\R1 H cooH o “R! CONH,
R \")
VIl HZN;\COOH la Ib

s o
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N N—i O_',S\R1 =N
H CN o,,S\R1 ‘—>:N o N

\
\ \Y O
o H,N OH ;/
Id 1

I
0=S_ ,
o R
Ilc

5  The processes hitherto outlined describe the synthesis of 1,3-thiazolidine-2-carboxamide
derivatives of general formula (I) by solution-phase methods. According to yet another
approach, 1,3-thiazolidine-2-carboxamide derivatives of formula (1), wherein the
substituents R', R?, R*, G’ and n are as above defined, are prepared by solid-phase
protocols, such as, e.g., that outlined in Schemes 1-12 and described hereinafter in the

10 Examples. Therein, the filled circles symbolize the resin beads to which the corresponding
compounds are linked during the solid phase synthesis. Thus, suitably N-protected 1,3-
thiazolidine-2-carboxylic acids (III) are reacted, e.g., with Kaiser oxime resin using, e.g.,
standard carbodiimide-mediated coupling conditions well known to the practitioner skilled
in the art, followed by removal of the protecting group. The resulting intermediates are

15 treated with sulfonyl chlorides (V1) in the presence of a base, affording resin-bound
intermediates of general formula (XXXIX). In order to obtain the final compounds of
general formula (I), the linkage to the resin is cleaved by prolonged treatment with amines

(IV) and, in certain cases, low percentages of a weak acid, such as HOAc. Other derivatives



55 Conpounds of this invention can be isolated in association wth sol vent
nol ecul es by crys- tallization fromevaporation of an appropriate solvent.
The phar msio@snsxas | y acceptable acid addition salts of treT@EPnpawszls of
formula I'l, which contain a basic centef4 may be prepared in a
conventional manner. For exanple, a solution of the free base may be
treated 5 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

sal t {5 ' ; I | | i f
%W? gp Hﬁ}egﬁlepa&d%lﬁg%%wmdmﬂeﬁorwtd, RalarAgions ! the Séffégné’ 14

conpoun with a 3suitabl e base. Both types of salts may be

f or maaefion ise @érien Feirtied to shaaboed neuttivaiedeK aier bximerosiayether 5AitAbld nal
aspect of the present invention are internediate conpounds of the fornula
(Va) reagbmtsenotaBly resins,krewh te ageersiwreskil ledt ingtheetrt) @duild besmplogddifor Hxhene
1, in particular for —preparing conpounds of forrmula (la). RAn $ s N R mVa
PG H stid-phase synithesialod compourms ofsganergbformsila@). m and n are as defi ned
above, with the proviso, 15 though, that R2 nay not be a hydrogen. Al so

I nt ermedi ate conpound of the formula (VII1) are conprised by the present

i fvent¢heme 1111 RANSQ-OOH O SIRL O wherein R is a 1,1 -biphenyl or a
tert-butyl phenyl noiety and R4 and n are as above defined.

S (o) S O R
4{ Coupli t “—-E >_/<
R N>——< . (oplngagen): R N )
\ OH \ O—N
PG PG
1 XXXVII XXXVIII

R“n R/ 1) N-deprotection
\ O—N 00
PG 2) c,/\él\ 1 , Base
R
XXXV Vi XXXIX
S o)
4
)G\ (Cleavage) R N> ( _<G'
+ > N
2 |
HZN R o:s\ . H RZ
o R

If the above set out general synthetic methods are not applicable to obtaining compounds
according to formula (I) and/or to necessary intermediates for the synthesis of compounds
of formula (I), suitable methods of preparation known by a person skilled on the art should
10 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
the art. For all the protection and deprotection methods, see Philip J. Kocienski, in
“Protecting Groups”, Georg Thieme Verlag Stuttgart, New York, 1994 and, Theodora W.
15 Greene and Peter G. M. Wuts in “Protective Groups in Organic Synthesis”, Wiley-

Interscience, 1991.



WO 03/ 082278 PCT/ EP03/ 50083 56 Wen enpl oyed as pharmaceuti cal s,

t hi azol i di ne carboxam de derivatives of the present invention are

t ypi cal | yweadwiosd2st ered in the form of a pharmaceutical coraagPV3/6M083 Hence,
pharmaceutical conpositions conprising 8 conpound of formula (I1) and a
pharmaceuti- cally acceptable carrier, diluent or excipient therefore are
also within the scope of the 5 present invention. A person skilled in the
art is aware of a whole variety of such carrier, diluent or excipient
conpounds suitable to fornulate a pharnaceutical conposition. The conpounds

of theg dfnlrf)\seﬂas%qf,thfsqa%ﬂﬁén wahfbealsefdw&m h@g&hm@mwmdeﬁﬂmmmese ‘crys-

rier, uent or exclpient may ced into the formof pharnaceuti

Conpqallua@m @Bt evdpdration agem ﬁ[ﬁﬁ’bgﬁfate edlgent) thzimmemcany aeppabhe as
solids, such as tablets or fill capsul es, i qui ds such as

sol utdcid add#timpeaits ofithe @mpeinds of ébimulasl], whidapsntaes aftiasicecenter, trhay fhe
same, all for oral use, or in the formof sterile injectable solutions for
par erprepated in acouvkntipnal meanngrebos emseyple,sm@chlupﬁar eufree hasecovydas tricated

and unit dosage forms, thereof may rls i.ngredjents in, conventional .
p? opovithensuitahle gewk eihensgat g @.saﬁa Bﬁ‘Q’é%’lﬁL&@uﬁ?@ ngﬁnﬁglﬁeaselther

B e e M
e e BIRC BT S AR AR L ARl B Bening ol
k d.
M R RS Rl i e

phar ”%@&%bh?@t‘téd’u@fnfgeﬁ)tnl-é’& 'i‘i%@%sm'rﬂé@hﬁimfé@t of the conpound act ually
adm nistered wll typicall e determ ned by a physician, in the |ight of

the relevant circunstances, including the condition to be treated, the

¢hosen fiptRpett @ﬂfﬂe%r%%élﬁt in@entibhré¢htedi ed e pbuakiz ot the qbaduld (¢apge,
wei ght, and response of the individual patient, the severity of the

pat i ewhe&mﬂfptscmphe@dd dsheseldi inethe2hethioel @hmtra’a—:tdemt Scldme dymopattiarsr &dr t he
present invention can be adm nistered by a variety
preparing compounds of formula (Ia).

R{H Va

PG H R?

In said formula (Va), PG is H, R%, R?, R*, m and n are as defined above, with the proviso,
15 though, that R> may not be a hydrogen.

Also intermediate compound of the formula (V1II) are comprised by the present invention,
4 S o
R n‘E X vil
N oH

J
0=8S_ _,
o R

wherein R' is a 1,1’-biphenyl or a fert-butyl phenyl moiety and R* and n are as above

defined.



of routes including oral, rectal, transdermal, subcutaneous, intravenous,

I ntramuscul ar, and intranasal. The conpositions for oral adm nistration
can take wbe3psmns of bul k |iquid WO 03/082278 PCT/ EP03/ 50083/EPBY5m883 ut i ons
or suspensions, or bul k powders. Mire c6émonly, however, the conpositions
are presented in unit dosage forns to facilitate accurate dosing. The term
"unit dosage forns" refers to physically discrete units suitable as
unitary dosages for human subjects and other mamuals, each unit containing
a predeterm ned quantity of active material calculated to 5 produce the

desi rfhdnh@npRed &s haticeutialS SRiaz8lit e ¥irbbxamidé HaAY 8tiPERbMAREPidseRt

exci pient. Typi‘cal unit dosage fornms include prefilled, preneasured
anpouin&entionsire itpgieally eidniingstereduindthe fopasof a pharmacdutidad cotrgidsition. Hence,
capsules or the like 1n the case of solid conpositions. In such
conpgsharmacsutichkbcompazisiongi coen prasingeacdmeovediofdormala €l1)ysndla ghaxmacentir
conponent (from about, 0.1 to about 50% by wei ght or preferably from about |
to 10calboaeceptablsycankien shiluent on expipierthierefore peg algowsithisuthessppelafsher

carriers and pracessing ai he| pful for form t he desired dosjng f.orm
LP qui RreRBR VBN ORD RePHTsPn éﬂﬁiecﬁmﬁm At I%AVaFe aﬁ% Wheleoraiety afisughicarrier,

et el Qi ERTaeRY Ragiiuings Sultablh fclor e PR sEMiRE T 7

exanple, any of the follow ng ingredients, or conpounds of a 15 simlar

ol at [ Bolp SR BGOSRl B i BB Ran B ETER AR e

such gs, EHiEH[e'f'lit Or %%Eﬂ)eile gq’ r;ngggcfe' pla@%d iﬁt%rt'ﬁlelsfg)l S(FY‘ %l?a[rjlﬁ’éyeillgiéﬁf c&ﬂggsﬁ‘g)ns and

magnesi dm stearate; sSuch as co I con dio- XlI

sweet g @%sﬁ@&”&e%&t‘aﬁé_iﬁ %ﬁél@%“@nﬁrmﬁf‘%r@ﬁ? yeﬁra_sascflid%VQtﬁész &6l sUGheds
pepper- mnt, nethyl salicylate, or orange flavoring. 20 |njectable

gonposdpsuders oalguidPsee hy sblasiodsunspensions! emuésishsrdlbxérss aricapswies filled
phosphat e-buf- fered saline or other injectable carriers known in the art.
As abewth tirersanomead] farleeal use, awdhitbe derm arfledemle ngeadab ievsad utiess fir fareneiral
(1) in such conpositions is typically a mnor conpgnent, frequently

r angi (iacding snbeutapeous useh buchwhgrnaggutical rompomtipaeand unit dosage forms

thereof may comprise ingredients in conventional proportions, with or without additional
active compounds or principles, and such unit dosage forms may contain any suitable
15 effective amount of the active ingredient commensurate with the intended daily dosage

range to be employed.

Pharmaceutical compositions containing thiazolidine carboxamide derivatives of this
invention can be 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
20  in a pharmaceutically effective amount. The amount of the compound actually administered
will typically be determined by a physician, in the light of the relevant circumstances,
including the condition to be treated, the chosen route of administration, the actual
compound administered, the age, weight, and response of the individual patient, the

severity of the patient’s symptoms, and the like.

25  The pharmaceutical compositions of the present invention can be administered by a variety
of routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, and

intranasal. The compositions for oral administration can take the form of bulk liquid



being the injectable carrier and the |ike. 25 The above descri bed
conponents for orally adm nistered or injectable conpositions are nerely
representwniod@s22urt her naterials as well as processi ng techrmprgsrs®sand t he
i ke are WD 03/082278 PCT/ EP03/50083 587set out in Part 8 of Rem ngton's
Phar maceuti cal Sciences, 17th Edition, 1985, Marck Publishing Conpany,
East on, Pennsylvania, which is incorporated herein be reference. The
conpounds of this invention can also be adm nistered in sustained rel ease
forms or fromsustained rel ease drug delivery systens. A description of

repr egfitighs ¥e sﬁ%ﬁ&%‘j oP bufk 6§~Qie'i‘?tlﬂrdré‘|c§nﬁﬁ8nﬁ}l %v&éi/efroﬂiédcdrﬂ})b?iﬁons are

I ncorporated mat s I'n Rem gton s Pharnma- ceuti’cal Sciences

f ol I oyfiegentelanRiEs ddadenforitis torfasilfhte deurhteudusing EPhdieriteansit dossge®orm
exanpl es  which are not construed to be viewed as |imting the scope of the

i nventeifers.to ey siaallyodisorete aﬂnhﬂs&untable)amuarteryhémmgmaffbehunmobubjecttband other
acconpanyi ng exanples: mn (mn-ute), hr (hour), g (gram,
(mill mmnnaalqu agh upitedanitaiging Aprydetermy quwtetmcsﬁactme mmerrahqaﬂ@ﬂﬁmd to

E g a(r;[:)lgfl ' lt e;iﬁw lesicsfmrapautic 61 Eggﬁ? e Btion myth arieNable, Bhamesssisior] dba
DEAD )
E S: ot A a%aﬁ”ﬁzaﬂlsaiwgtd&saé? forrhs P pueh @gﬁa&rﬁm%saéﬁd amppges or syringes
i f
16 LRy PR ﬁb?é’mm@% A TR B BN ik AGhe CE oF bRt ! Torm

nyar colrBrT e Bl eyt velnks ﬁ}f&%‘z IR e neiary et% 'ﬁ‘&t{é‘*@‘@%“z“"@a

(9-f |M%&‘Wérﬂ§bﬁ@ﬁfﬁ’ﬁ?6:’ﬁ%66ﬁ4 0, H@hb&&rm@wyw&@ RObF gﬁ# frdfa%%ut 1to

(pot assi um car bonat e) (magnesi um sulTate yI sul f onyl
abl or atstajt 409 By (edzhit) buth/ theyetnhyindet beinig vavadli( selsicley dwcchrmdﬁs) and\NprHeESBsing

(sodi um 20 bi carbonate), nBulLi én butyllithiunm, PCC (pyridinium

chl or aidhhelpfiué for ﬁa‘nﬁlngethe depwed dlosing farher), QCl (tetrabutyl ar nnoni um

chloride), rt (roomtenperature), TBTU (O

benzotriazolyl-N, NN , N -tetranet hyl uroniumtetrafl uoroborate), TEA

(tri ebiquid daimepyitable for oral adminisiration may include a suitable aqueous or nonaqueous
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

15  similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an
excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or
corn starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon dio-
xide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as pepper-

mint, methyl salicylate, or orange flavoring.

20  Injectable compositions are typically based upon injectable sterile saline or phosphate-buf-
fered saline or other injectable carriers known in the art. As above mentioned, the
thiazolidine carboxamide derivatives of formula (I) in such compositions is typically a
minor component, frequently ranging between 0.05 to 10% by weight with the remainder

being the injectable carrier and the like.

25 The above described components for orally administered or injectable compositions are

merely representative. Further materials as well as processing techniques and the like are



TFA (trifluoroacetic acid), THE (tetrahydrofuran), TMOF
(trimethylorthoforrnate), TMAD (N, N, N ,N -tetranethyl azodi car boxam de),
TosC (t owoenssald onyl chloride). 25 Exanpl es WO 03/ 08227 8CPEPHIEROSI 50083
59 Internediate 1: Preparation of am nes8§of general fornula (I1V)/(IV*)
e.g., (R -phenYK2- p ry idinyl)nmethanam ne H2N,,, N Mthod A® 5 a)
Protocol for the formation of the imne internediates (XVIII1)/(XVIII*);
e.g., (2R -3- nethyl-2-{[(E)-2 pyridinyl nethylidene]am no)-1-butanol \ N 1
N OH Anhydrous MgSO4 (50 g, 415 mmol, 4.15 eq) and a substituted aryl or

het eré%"t‘rdﬁ't in PAFCR VRGN 3. I%ar%(&aérdn@kzﬂ S@ﬁn@@&‘ai ﬂeﬁnﬁeoﬁ AFBTIMakR0
nmol , were added t8 a 10 solution of (R)-(-)-2-am no-3-méthyl -

- but alﬂ@lbhilﬂlﬁ%@olﬂpa%ﬁoEmh) PeingiiyaiaMahioR 1§ﬂﬁco@bon&t@l héhen fb%aféﬂr@ﬂcé\/as
foll owed by CC MB. e mixture was stirred at this tenperature for 2h25.

MSO4 was filtered off and the DCM renoved by evaporatlon to give the

desi r'Ele cbfrqﬂjmids(df\thisi fiiventio@.can also be administered in sustained release forms or

(2R -3-net hyl -2-{[(E) - 2-pyridi nyl net hyl i dene] amino }-1-butanol as a

yel | ofsorhsusthinedarekAsg drqgainlwe@t systemise Addlescription prestative shivBDed

Maj or tautoner: 0.88 (m 6H_ CH(CH3)2); 1.88 (m 1H, CH(CH3)2); 3.03(m

251) @l%e(matquam; cam aksp b found:natl*@ momomed maﬁglqlﬁnm qu;mgz;mgg Rharma-
7.96 ( 8.23 (s, 1H); 8.62 (m 1H). M+(ESI+): 193. b) Protocol

for tq;?é't&ql é‘f’?"@ﬁ of internmediates (XVIII)/(XVIII *); e.qg.

(2R)-3-nethyl -N-[ (E)- 20 2

pyr dlI %enﬁ)tln)\lvmg tﬂe]presén(ttmventugw lsﬁelllll ¥)l glt]ratedbbUt %%%Ws 'O some examples
which are not construed to be viewed as limiting the scope of the invention. The following
abbreviations are hereinafter used in the accompanying examples: min (min-ute), hr (hour),

10 g (gram), mmol (millimole), m.p. (melting point), eq (equivalents), ml (milliliter), pul
(microliters), ACN (acetonitrile), Boc (butoxycarbonyl), Cbz (carboxybenzyl), CDCl;
(deuterated chloroform), cHex (cyclohexanes), dba (dibenzylidene acetone), DCM
(dichloromethane), DEAD (diethylazodicarboxylate, DIC (diisopropyl carbodiimide),
DIEA (diisopropyl ethylamine), DMAP (4-dimethylaminopyridine), DMF (dimethylform-

15 amide), DMSO (dimethylsulfoxide), DMSO-d; (deuterated dimethylsulfoxide), EDC (1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride), EtOAc (ethyl acetate), Et,O
(diethyl ether), Fmoc (9-fluorenylmethoxycarbonyl), HOBt (1-hydroxybenzotriazole),
K>COj; (potassium carbonate), MgSO, (magnesium sulfate), MsCl (methylsulfonyl
chloride), MTBE (zert-butyl methyl ether), NaH (sodium hydride), NaHCO3 (sodium

20  bicarbonate), nBuLi (n-butyllithium), PCC (pyridinium chlorochromate), PetEther
(petroleum ether), QCI (tetrabutylammonium chloride), rt (room temperature), TBTU (O-
benzotriazolyl-N,N,N’,N’-tetramethyluronium-tetrafluoroborate), TEA (triethyl amine),
TFA (trifluoroacetic acid), THF (tetrahydrofuran), TMOF (trimethylorthoformate), TMAD
(NV,N,N',N'-tetramethylazodicarboxamide), TosClI (toluenesulfonyl chloride).

25

Examples



WO 03/ 082278 PCT/ EP03/50083 60 jSi  The imne (XVIII1*) resulting fromthe
precedent step, e.g. (2R -3-nethyl-2-{[(E)-2- pyridinyl nethylidene]am no

} - 1- but a0 06/280Q78mol ) was di ssolved in dry DCM (100 ml ). PCTERIYABSE i,
110 mol, 1.1 eq) and chlorotrinethylsibane (13.9 m, 110 mmol, 1.1 eq) 5
was added to the stirred solution. The reaction was foll owed by LC/ MS.
After 2h30, the reaction was conplete. The solvent was renoved in vacuo
and the residue was taken up in 500 m Et)O Cycl ohexane (1:1) and the
solid phase was filtered off. The organic solution was concentrated in

. : Y ; 2 . -
oi I ( 1&m1ni&hﬁﬁﬁﬁ1meH NVMR (300 MHz, CDC13); 0.0 (s, 9H, SI(CH3)3) 0. 89
(s, é% mia%jﬁi 1.93 (m 1H, CH(CHB)Z) 3.03 (m I H; 3.63 (m | H;
383(mIH);725(|n 1H); 7.68 (m | , 8.0 (m | H; 826 (s, | H;
8.60 (m | H. M(ESI+): 265. 15 c) Asy c addition of Gignard
reagents; e.g., (2R -3-nethyl-2-{[ g
pyri di nyl ) met hyl ] am no} - 1- but anol “# OH HN The silylated imne
fromthe previous step, e.g. (2R -3-nefthyl-N-[ (E)-2-

pyridinyl met hylidene]-1-[(trimethyl siFyl rJoxy]-Z- but anam ne was di ssolved in
dry THE 20 (500 m) and the sol utionas!cool ed down to -78 C. A1 M

sol ution of WD 03/082278 PCT/ EP03/50083" 61 phenyl magnesi unbrom de in THE
(200 M, 200 mol, 2eq ) was added dropwi se while the mxture was stirred
by a vRaRehi &: bar- The m xture was further stirred 2 hours at -78 C.

S a) Protocol for the formation of the imine intermediates (XVIID/(XVIII*); e.g., (2R)-3-
methyl-2-{[(E)-2-pyridinylmethylidene]amino}- 1-butanol

\:/
NN
~N OH

Anhydrous MgSOy4 (50 g, 415 mmol, 4.15 eq) and a substituted aryl or heteroaryl
carboxaldehyde, e.g. 2-pyridinecarboxaldehyde (9.5 ml, 100 mmol, leq), were added to a

10 solution of (R)-(-)-2-amino-3-methyl-1-butanol (10.32 g, 100 mmol) in dry DCM (150 ml)
at 0° C. The reaction was followed by LC/MS. The mixture was stirred at this temperature
for 2h25. MgSO4 was filtered off and the DCM removed by evaporation to give the desired
product (XVIII*), e.g. (2R)-3-methyl-2-{[(E)-2-pyridinylmethylidene]amino}-1-butanol as
a yellowish oil (19.23 g, quantitative yield).

15 'HNMR (300 MHz, DMSO); Major tautomer: 0.88 (m, 6H, CH(CH3),); 1.88 (m, 1H,

CH(CH;)y); 3.03(m, 2H); 3.66 (m, 1H); 4.51 (t, J = 6.0 Hz, 1H); 7.43 (m, 1H); 7.85 (m,
1H); 7.96 (m, 1H); 8.23 (s, 1H); 8.62 (m, 1H). M"(ESI"): 193.

b) Protocol for the silylation of intermediates (XVIID/(XVIII®); e.g. (2R)-3-methyl-N-[(E)-
20 2-pyridinylmethylidene]-1-[(trimethylsilyl)oxy|-2-butanamine



The tenperature was then slowy increased up to roomtenperature overnight.
A sanple of the reaction m xture was quenched wi th aqueous NaHCO3 and

anal ysed wWoob@2¥B to 5 detect the O silylated products. APCemPoss0ss ght ,
the m xture was quenched with HCI I M 6250 m) and the m xture was stirred
at roomtenperature until the desilylation was conplete (after | h, LCM
anal ysi s). The aqueous phase was further acidified wth the addition of 5M
HCl solution (20 m). The aqueous phase was washed with 300 m

cycl ohexane/ Et 20 (2:1), then nmade basic with 60 M NaOH SMat 0 C, and the
organic 10 products were extracted w th<Et20, dri ed (NgSO4) and
concentrated to give the desired product (XX*),

(2R) - 3-net hyl - 2-{[ (R) - phenyl (2-p )/Pcat hyl]am no} 1-butanol as a

yel lowish oil (22.9 g, 85% yi el \d e. N gdoy deternined by 1 H NVR). 1H
NVR (300 MHz, CDCI3); 0.81 (m ~RH( CH3) B+ .1/76(m IH, CH(CH3)2); 2.29
(m I H; 2.72 (br s, 2H); 323360(m 2H, 4.87(d, | H, NCHAr2);
6.97 (m 2H, H 15 arom); 7.17 (m 5H, Har0|ln) 7. 41 (m 1 H Harom);
8.42 (s, IH, H arorn. major diastereoner, 99.5%, 8.70 (s 1H, H arom

m nor.di ast er 2 Pro e
depr OTE ggq/ﬁﬁn&) ﬁﬁ'ﬁ@g(fl\g@%@fceiﬁﬁ stc;% my# i/'?’ij (ﬁ}T%
met h ) )
' esumhgﬁg“ﬁﬁéden@;%&ga% lgtpgtgl?&%f {I‘U?) %w%&eﬁﬁﬁgﬁ@ 1?1%&%‘% 06Xy
R) - Nl 2Ry 1 th
25 i TRECH T g BT LK) ofTL sl (5.9 i 31? e
13 edkas adde@evshastifredisehafdfl b reagtibi Was folleleddielrC/MSS AARisieZh30,ahky
at 0 Cto the stirring solution. This thick solution was allowed to stir
at r aeactienyeastomplawethe golvent ineasWONB/cdiB22vidc/Can EHES &30 &3wab 2akeraup iinn
was followed by LCMs. After one night, water (25 m) was added, the
m xt uy@) mA/eEstaQ Cyetatexand (1 Ho and the sotid plrassawas filiesed aff ATe@ganihgolution
organi ¢ phase was then dried
was concentrated in vacuo to give the desired product, e.g. (2R)-3-methyl-N-[(E)-2-
pyridinylmethylidene]-1-[(trimethylsilyl)oxy]-2-butanamine as a yellowish oil (25.5g,

10 96%).

'"H NMR (300 MHz, CDCl;); 0.0 (s, 9H, Si(CH3)3); 0.89 (s, 6H, CH(CHs),); 1.93 (m, 1H,
CH(CHs),); 3.03 (m, 1H); 3.63 (m, 1H); 3.83 (m, 1H); 7.25 (m, 1H); 7.68 (m, 1H); 8.0 (m,
1H); 8.26 (s, 1H); 8.60 (m, 1H). M"(ESI"): 265.

15 ¢) Asymmetric addition of Grignard reagents; e.g., (2R)-3-methyl-2-{[(R)-phenyl(2-
pyridinyl)methyl]amino}-1-butanol (XX)/(XX*)

The silylated imine from the previous step, e.g. (2R)-3-methyl-N-[(E)-2-
pyridinylmethylidene]-1-[(trimethylsilyl)oxy]-2-butanamine was dissolved in dry THF
20 (500 ml) and the solution was cooled down to -78° C. A 1 M solution of



with MgSO4 and evaporated to give the desired products (IV)/(I1V), e.g.
(R) - phenyl (2- pyridinyl)methanam ne as a yellowish oil (2.1 g, 95%yvyield).
Thi s crudwopsismry am ne was 5 used without further purifceatroesmosd H NVR
(300 MHz, CDC13); 2.19 (br s, 2H, NH2);65.26 (m 1H, NCHAr2); 7.15-7.44 (m
7H Harom); 7.62 (m 1H Harom); 8.58 (s, 1H Harom). M-(ESI+): 185.
Met hod B: a) Protocol for the, formation of the al dehyde i nternedi ates
(XVI*); e.g., 5-[2- 10 (dimethyl am no) ethoxy] pyridine-2-carboxal dehyde
(Schene 8) 0 111 HN O HN A mxture of 3-hydroxy-6-nethyl pyridine

|
(57. 5§%g%ﬂﬁ?aﬁ§%ﬂ1mlﬁ‘fo‘iﬁ@é NS @@Oﬁnﬂoﬂm nﬁnéﬁ 'Eéh_l) W48 adBéd dEOPWkse Whilertke

heated at 110C N2 for he reaction m xture was

COO' eﬂnﬁdﬁl\w was $tirrediby ut edgnetib baat Bhe hﬁbdureﬂuas fiershirt dtiteed 3 Howesapi 188 €.
was filtered, washed and dried to give crude

[ 3-( 4The$ympmpathre6waetth@n plowlyi inereastd 2, to7sKm aempemttuteeogmmught Thearopledef

product was used in next reaction wthout any urification. a sol ution

of [ 3thesrenction oxixyreswasgugnehed witheaquaysg, N and janabyspd @Bidi@ Mzﬁ_;o was

s doicrbma s BIcdao0gsts. eédé%%?mh&tﬁ”ﬁxq%éﬁe” by usachi maith Piel A

A Bt F R BBy e A o RTop R o

tosy’ o8mpate (gﬁgﬁmﬁéﬁfs hfio0sisl Hhe ARuBaf bhese AS rGRHEPaBURRUE itk s e
addition of 5M HCI solution (20 ml). The aqueous phase was washed with 300 ml
cyclohexane/Et,0 (2:1), then made basic with 60 ml NaOH 5M at 0° C, and the organic

10 products were extracted with Et,O, dried (MgSO4) and concentrated to give the desired
product (XX*), e.g. (2R)-3-methyl-2-{[(R)-phenyl(2-pyridinyl)methyl]Jamino}-1-butanol as
a yellowish oil (22.9 g, 85% yield, d.e. = 99%, determined by "H NMR).
'"H NMR (300 MHz, CDCl;); 0.81 (m, 6H, CH(CH;),); 1.76 (m, 1H, CH(CH;),); 2.29 (m,
1H); 2.72 (br s, 2H); 3.23-3.60 (m, 2H, CH,OH); 4.87(d, 1H, NCHAr,); 6.97 (m, 2H, H

15 arom.); 7.17 (m, SH, H arom.); 7.41 (m, 1H, H arom.); 8.42 (s, 1H, H arom. major
diastereomer, 99.5%), 8.70 (s, 1H, H arom. minor diastereomere, 0.5%). M (ESI"): 271.

d) Protocol for the deprotection of the amines (XX)/(XX*); e.g., (R)-phenyl(2-

pyridinyl)methanamine

20 To a solution of the secondary amines (XX)/(XX*) resulting from the preceding step, e.g.
(2R)-3-methyl-2-{[(R)-phenyl(2-pyridinyl)methyl]amino}-1-butanol (2.9 g, 10.73 mmol) in
25 ml MeOH/THF (9/1) was added methylamine 40% in water (10.2 ml, 118 mmol, 11 eq).
Aqueous periodic acid (8.3 g in 25 ml of water) was added slowly at 0° C to the stirring

solution. This thick solution was allowed to stir at room temperature overnight. The



To a solution of acetic anhydride (500n.) heated at 90C, was added

6- met hyl - 3- (4- tosyl oxy)pyridine-N-oxide (80g) in small portions over a
peri od ofwh3nodhes reaction m xture 5 was refluxed for 16rCumpes/sie@s Acetic
anhydride was distilled off. The resultbhg crude product was purified by
col um chr omat ogr aphy over silica gel (gradient petroleum ether/CH2C 2,
7:3 to 3:7) to give 3-tosyl oxy-6-acet oxynet hyl pyri di ne (559, 57% as a
liquid. A mxture of 3-tosyl oxy-6-acetoxynethyl pyridine (50g, 0.148npl) and
NaOH (25g, 10 0.62npl) in 150nL of water was refluxed for 15h. The

react jeQBtifh ay folkRfed Bgl 164/ V1S . Alfterdbite ARSHL! Wat&é(QlSWh‘l)hw‘a@ Addél) the_?h%aure

sol vent was evaporat ed Under vacuum affording a solid "  residue, which was

suspewdgdilicte¢ bhidlthaaaiintextrdotsd 3 tanes Wett Bt O.OTI6O6r damic Phase waswhém dried
stirring. The suspended material was filtered off and the filtrate was
concewithavie® @ pamd eeaporabyditmgivetheydbsmedipretdhets @YDI(EVHAE & £50%)-pylEs- a
pale yellow solid. It was used in next 15 step w thout further .

pur i fpyadinghmethangmine asta yeliopishyxail 2.hyai 5% rackd)! Phis eriude primany amdne/mas
(100g) in .isopropylal cohol .(600m.) was stirred under N2 for 20h. The

r dact s \WWDME@@%@" PYTtIEaON. and filtrate concentrated under vacuum
affording a crude product as a solid (12g). It was suspended in

acet oN¢/NIVER gmm MHe, C2501:)240)(bard2H) &N HY), 526 €81, dU, NEFTAL)] Br6d7 aldf(m,) t
was 20 washed with cold acetone/acetonitrile 1:1 mxture to give pure

5- hy d7idx ¥hgromi)n@-62- (mai Hothhrehy)x 8. 18¢) 14k H asoimi. ) MAESK)ui&S.0f t he above
5- hydr oxypyri di n- 2- car boxal dehyde (4g, 0.032nol), K2CO3 (14g, 0.097nol) in
THE ( s heated at 60C for 2h under N2. 2-

Di net hyl'am noet hyl chl ori de was freshly prepared fromthe correspondi ng HCl
salt (9.49, 25 0.06nol) to which was added drop-w se 20% NaOH sol ution (2
equi val ent )Pratood fortthegermetien ofdhe aldeiydewirdermediabes GI6Hd, egaclildn

D0 owedt 1o (@Riettaeming S P Eiser o X URSRY A8 ARPERTER) th 1 oact i on

m xture was

o
N
HOS
/OH
/N\

A mixture of 3-hydroxy-6-methylpyridine (57.5g, 0.529mol), 4-tosylchloride (110g,
0.58mol) and TEA (100mL) in dry DMF (400mL) was heated at 110°C under N, for 16h.
The reaction mixture was cooled down to RT, diluted with water (3L). The resulting
15  precipitate was filtered, washed and dried to give crude [3-(4-tosyloxy)]-6-methylpyridine
(102g, 75%) as a white solid. The crude product was used in next reaction without any

purification.

To a solution of [3-(4-tosyloxy)]-6-methylpyridine (100g, 0.38mol) in dry CHCl; (2L) was
added MCPBA (50% w/w, 200g, 0.57mol) in one portion. The reaction mixture was
20  refluxed for 4h, cooled to RT and filtered off the solid. The filtrate was washed with 20%
Na,CO; solution (3x1L), dried over Na,SO4 and concentrated to give 6-methyl-3-(4-



cool ed down to RT, the solid was filtered off and the filtrate was
concentrated under vacuumto give expected crude product. It was then
purified Wwg ososazar chr omat ography over silica gel (gradi ect/Epes/b@sdl in
chloroformfromO0.1%to 2% to give theesxlesired 5 al dehyde (XVI*), e.g., 5
-[2- (di met hyl am no) et hoxy] pyridine-2-carboxal dehyde (3.25g, 51% as a
colorless liquid. b) Protocol for the preparation of the amnes (IV and
Iv¥); e.g., [2-({6-[(R)- am no(phenyl)mathyl]pymdl n-3-yl }

oxy) et hyI]d| met hyl am ne. HZN,,, , N o N 10 Steps a) to d) described

in p t h t
o g RGO otide) “85?;1?92?’1%5??%'%%@%3%% ORI NeY e iR e

desi repgh avfthivut(fuMhet Yirification, [2- ({ 6-[(R)-am no(phenyl) met hyl ] pyri di n- 3-
yl }oxy)ethyl ] di net hyl am ne (165 ng, 96%yield). This crude primary am ne
was used w thout further purification. 15 MH(ESI+):271. Internedi ate 2:
Prepar@td gohgtion agfeatsticmnhedride B) Keatedlaa 90°CQ, veisgaddéd 6-methyl-3-(4-
chl oropyri di n-3-yl ) (phenyl ) net hyl | am ne;

[ (2- dbbyloayypydd meaNydyide r(BGg) ymemialll }}cmmome over a[pariatbof 2h. The reaction mixture

phenyl ) met hyl ] pyr| din-2-o0l; 5-[am no(phe met hyl ] - N, N-di net hyl pyr| di n- 2-
afri newag (reflnsedhytiopi K ivaider Nyl Acptieranh t wasnéistilledooffet s resultimg crude
03/ 082278 PCT/ EPO3/ 05)83 6 a) Protocol t he for t|o qqﬁe ket on

i nt erffedust e¥ag mtﬂg eby. ¢o (lmmhspawpg@p ysovyr)scﬁﬁ )zglf Fignetigleum

ether/CH,Cl,, 7:3 to 3:7) to give 3-tosyloxy-6-acetoxymethylpyridine (55g, 57%) as a
liquid.

A mixture of 3-tosyloxy-6-acetoxymethylpyridine (50g, 0.148mol) and NaOH (25g,
10 0.62mol) in 150mL of water was refluxed for 15h. The reaction mixture was cooled to RT
and neutralized with con. HCI. The solvent was evaporated under vacuum affording a solid
residue, which was suspended in ethyl acetate (750mL) and heated to 60°C for 30 min. with
stirring. The suspended material was filtered off and the filtrate was concentrated to give 5-
hydroxy-2-hydroxymethylpyridine (15g, 80%) as a pale yellow solid. It was used in next

15 step without further purification.

A mixture of 5-hydroxy-2-hydroxymethylpyridine (14g) and MnO, (100g) in
isopropylalcohol (600mL) was stirred under N> for 20h. The reaction mixture was filtered
and filtrate concentrated under vacuum affording a crude product as a solid (12g). It was
suspended in acetone/acetonitrile (25mL each) and the solid residue was filtered off. It was
20  washed with cold acetone/acetonitrile 1:1 mixture to give pure S5-hydroxypyridine-2-

carboxaldehyde (3g) as a solid.

A mixture of the above 5-hydroxypyridin-2-carboxaldehyde (4g, 0.032mol), K,COs3 (14g,
0.097mol) in THF (100mL) was heated at 60°C for 2h under N,. 2-
Dimethylaminoethylchloride was freshly prepared from the corresponding HCI salt (9.4g,
25 0.06mol) to which was added drop-wise 20% NaOH solution (2 equivalent) at 0°C. It was

then added drop-wise to the above reaction mixture at 60°C. The reaction mixture was



N C A carboxylic acid, e.g., 6-Chloronicotinic acid (3.151 g, 20 mmol)
was dissolved in dry s DCM The m xture was cool ed down to 0C. Oxal yl

chl ori de wD.038s2128 30 mmol ) followed by DMF (77 .tL) wer @cadubesisooshe

m xture was stirred at OC for |1 h30, thesdat RT overnight. The sol vents
wer e evaporated. The crude product was dissolved in toluene and the

sol vents were evaporated again to give the corresponding acid chloride
(XVI11*), e.g., 6-chloronicotinoyl chloride (2.886 g, 82%yield). It was

di ssolved in benzene (50 nL) and 1 o AIC13 (5.248 g, 39.4 nmmol) was added.
The THIXSWE] 1825t bh' ACth¥SR! &*ﬂﬁ%&fauﬁ@.c-uﬁgﬁ ebmpleabhNehélQuactich Rlixtie! Has

was added. The two phases were separated and t he aqueous |ayer was

ext r agdsidd Wdwnt w0 RIDr theorslidf wekhfiltefgleoff and Cirevifiiadteo vamncontenteated verider
washed with brine and dried over MySH, filtrated and concentrated to give

t he desmiuued topgivduexpeckdktiude pgodudtcdcitasr theprpuiified-byt ophenydhrostatogaphy
as a yellowsh oil (3,884 g, 15 67%yield). It was used in the next step,

wi t hodwerf sMichegelp(gratliendt methanol 1N|\A:a>1/l(omforwfror¢d¢ﬂ§§> 1072%9)- 1o BFvg rihe 3lgsinad
arom); 7.64 (m H H ar ); 7.73-.7.83 (in, 2H, Harom); 8 0 dd =
350, ddghyge ((M/IJQ p«/g:»énﬁg?fi,*mst%a@dmh ethexyd pl‘zrldm,-5-¢4rﬁ9mléﬁﬁ¥§l¢ (B.ng,
IVHX§<>E<%+()- 218. b}l Pr?togPI for the formation of the oxinme internedi ates

( 190)yas acorlesg IG¥Kl. ¢ by or opyri di n- 3-yI ) (phenyl ) met hanone oxi me. WO
03/082278 PCT/EP03/50083 66 OHN I / / I N C The ketone issued from

t he pbecRrmotobfoenhe YrEpyratéorgof tHebaminesr @p\ardil it )3-e.g., [2-({6-[(R)-

amino(phenyl)methyl]pyridin-3-yl}oxy)ethyl]dimethylamine.

10  Steps a) to d) described in method A were applied to the aldehyde (XVI*) from the
previous step, e.g., 5-[2-(dimethylamino) ethoxy] pyridine-2-carboxaldehyde, affording the
desired amine (IV, IV¥*), e.g., [2-({6-[(R)-amino(phenyl)methyl]pyridin-3-
yl}oxy)ethyl]dimethylamine (165 mg, 96% yield). This crude primary amine was used

without further purification.
15 M (ESI): 271.

Intermediate 2: Preparation of racemic amines of general formula (IV): e.g.. [(6-

chloropyridin-3-vl)(phenyl)methyl]amine: [(2-chloropyridin-4-y1)(phenyl)methyl]amine; 5-

[amino(phenyl)methyl]lpyridin-2-ol; 5-[amino(pheny]methyl]-NV,N-dimethylpyridin-2-

amine: [(1-methylpiperidin-4-y1)(phenyl)methyl]amine.

20 Method A:



yl) (phenyl ) met hanone (435 ng, 2 mmol), was dissolved in EtCH (40 nL). DI EA
(1.027 i, 6 mml) and hydroxyl am ne hydrochl oride (417 ng; 6 mol) were
added. Thwo93ms22taire was heated under reflux overni ght. TiReTEPIYENOEE were
renoved. The resulting crude m xture was dissolved in ethyl acetate (40
m.) and was washed with three portions of water. The organic |ayer was
dried over magnesium sul fate, filtrated and evaporated to give the desired
product (XXXXII1*), e.qg., (6-chloropyridin-3-yl)(phenyl)nethanone oxine
(413 ng, 89%yield). It was used in the next step wthout further

pu“ fﬂcqﬁﬁog%%%r tlgé %éﬁ&@ obfe k%%ﬁ%%terﬁae%ﬂat%s@(l 9 ég; (g-é‘lﬁl%%%ri&inﬁ-

(d, J H pyridine
M(ESI-) y@htny g}n&hgﬁ@ﬁ@l for the reduction of the oxine |nto the primary
amnelnterrredlates (1V); e.g., [(6-chloropyridin-3-

yl) (phenyl)methyl Jamne. H2N N C 15 Th
precedent step (XIX*), e.g., (6-chlorop d}] n- 3- yl) (phenyl) nmet hanone oxi ne
(368 ny, 1.58 mml) was dissol ved inoglacjia acetic acid (20 nL). Metallic
Zn (1.034 g, 15.8 nmol) was added in pprtions at RT. The reaction was
followed by LC-M5. After a conplete rgayction of the oxime functionality,
the reaction mxture was filtered amg e solvents were evaporated. The
crude residue was dissolved in 20 DCMand was washed with three portions of
NaHCO3 sat. It was then dried over MgStM, WO 03/082278 PCT/ EP03/50083 67
filtrated and evapor at ed. It was further purified by columm chromat ography

over, 3y L skt Ty AR bl b oy
5"51% yDEIND) The'i'nmlé 3\%@ Mfﬁed @Q@%% O‘fC 1@){613&1 c'h'lbn@"@"@g mi Qﬁ(rﬁni’rﬁ) @mlo%d

arom) 1H, H pyridine.
HL | b#DMHOW QLW@ereMﬁd@ﬁ' ‘l’he rﬁﬁ@ure was stirred at 0°C for 1h30 then at RT

e oxi ne obtained fromthe

overnight. The solvents were evaporated. The crude product was dissolved in toluene and
the solvents were evaporated again to give the corresponding acid chloride (XVIII*), e.g.,
6-chloronicotinoyl chloride (2.886 g, 82% yield). It was dissolved in benzene (50 mL) and
10 AICl; (5.248 g, 39.4 mmol) was added. The mixture was stirred overnight at 80°C. After
cooling down to RT, water was added. The two phases were separated and the aqueous
layer was extracted with two portions of ethyl acetate. Combined organic layers were
washed with brine and dried over MgSOy, filtrated and concentrated to give the desired
product (XIX*), e.g., (6-chloropyridin-3-yl)(phenyl)methanone as a yellowish oil (3.884 g,
15 67% yield). It was used in the next step without further purification.

"H NMR (300 MHz, CDCls); 7.41-7.57 (m, 3H, H arom.); 7.64 (m, 1H, H arom.); 7.73-
7.83 (m, 2H, H arom.); 8.08 (dd, /= 3.0, 9.0 Hz, 1H, H pyridine.); 8.76 (d, /= 3.0 Hz, 1H,
H pyridine). M"(EST"): 218.
b) Protocol for the formation of the oxime intermediates (XXXXIII*); e.g., (6-

20 chloropyridin-3-yl)(phenyl)methanone oxime.



Met hod B: a) Protocol for the aromatic substitution of internediates
(XIX*); e.g., (6-chloropyridin-3- yl)(phenyl)nmethanone with sodi um
al col at e,wafiBostrsrg ket one internediates (XIX*); e.g., PCI/EP03/50083
(6-tent-butoxypyridin-3-yl)(phenyl)nmethatione. o N Y 10 b) In a 5 nL flask
for mcrowave reaction were added NaH 55-65%in oil (192 ng, 4.4 mol) and
dry THE (2 inL), followed by the alcohol, e.g., t-butanol.. The m xture was
heated 30 mn at 60C. Internediates (XIX*); e.qg.,
(6-chl oropyridin-3-yl) (phenyl)- nmethanone (435 ng, 2 mmol) was dissolved in
dry THE (2 nL) and added to the 15 al coh te solution prepared previously.
This mixture was heated 40 min under®ni ave at 100C. As the reaction
was conpl ete, water and ethyl acetat¥xwere”added. The phases were
separated and the aqueous phase was extracted with two portions of ethyl
acetate. Conbi ned organic |ayers wer¢ dpied over MgSH4, filtrated and
evaporated affording the expected prédust (Xl X*), e.g.
(6-tert-butoxypyridin-3 20 yl)(phenyl)nhet hanone (191 ng, 37%vyield). '"H NWR
(300 MHz, CDC13); 1.62 (s, 9H, tBu); €172 (d, J = 6.0 Hz, | H Harom);
7.42- 753(m 2H, Harom); 7.58 (m | H, Harom) 7.71-7.80 (m 2H, H
ar om The Mﬁﬁﬁ%&%@@ég&%&@ﬁ%gmme@ (B8hropyQdi-Bz, 1 H H
pyridine.); , pyri di ne). [Mt u+H] + (ESI+): 200.
M (ESy 1')%3he21§’5)methaﬁoné 0435 rrig;rz triraol)r epardisscined in EvOH (40raaly). ddiEwe (1.027
intermedi ates (1V) [amno(ﬁhenl) met hyl ] pyridin-2-ol . H2N

mL, 6 mmol) and hydroxylamme hydrochloride (417 mg; 6 mmol) were added. The

5  mixture was heated under reflux overnight. The solvents were removed. The resulting crude
mixture was dissolved in ethyl acetate (40 mL) and was washed with three portions of
water. The organic layer was dried over magnesium sulfate, filtrated and evaporated to give
the desired product (XXXXIII*), e.g., (6-chloropyridin-3-yl)(phenyl)methanone oxime
(413 mg, 89% yield). It was used in the next step without further purification.

10 'HNMR (300 MHz, CDCl3); 7.22-7.52 (m, 6H, H arom.); 7.75 (m, 1H, H arom.); 8.45 (d, J
=3.0 Hz, 1H, H pyridine). M*(ESI"): 233. M(ESI): 231.

¢) Protocol for the reduction of the oxime into the primary amine intermediates (IV); e.g.,

[(6-chloropyridin-3-yl)(phenyl)methyl]amine.

H,N

7

N

Cl

15 The oxime obtained from the precedent step (X1X*), e.g., (6-chloropyridin-3-
yl)(phenyl)methanone oxime (368 mg, 1.58 mmol) was dissolved in glacial acetic acid (20
mL). Metallic Zn (1.034 g, 15.8 mmol) was added in portions at RT. The reaction was
followed by LC-MS. After a complete reduction of the oxime functionality, the reaction
mixture was filtered and the solvents were evaporated. The crude residue was dissolved in

20 DCM and was washed with three portions of NaHCOj sat. It was then dried over MgSOs,



N 5 OH The protocole described in Method A step b) and c) was applied to
the internediate (XIX*); e.g. (6-tent-butoxypyridin-3-

yl) (phenyWwpmsisgxzmone, affording the desired amne (1V), @CF/EP03/50083

5-[am no( phenyl ) net hyl ] pyridin-2-ol (1667nmg, quantitative yield). During
the reduction step with Zn in AcOH, the t-butyl group has been cl eaved,
affording directly 10 the correspondi ng pyridin-2-ol. This crude primary
am ne was used without further purification. MH(ESI+): 201. Method C d)
Protocol for the aromatic substitution of internediates (Xl X*); e.qg.,

(6- chiigaey %haléwaég)@édyh)w@ﬁ%%{ﬁ}m BS WlbM PR faBhihY Srkstiengel

I nt er medi at es

di net {ryCAMMEOH 20 Inwdthy29d shRYJOHEth 2R the desildd
PCT/ EP0O3/ 50083 69 In a 5 nL fIaJskH?or m cr owave re%ﬂ(ﬁdlug‘nj(nlg{lt er madl at es

( XI X*ghloeopyridine3-sh)(phepyhntithy Bamyhg (I88mgd,)5486 haeldye (217 ng, | mol) was
added together with dry THE (1.5nL) and 2Msolution of dinmethylamne in

soc. - A4 TMIC (RS v @ﬁ@(%%??@slfééﬁef?wi L0 SR LA el tdd, v

s bas§ t t W
\pl)vgrt i 0ns ?ﬁgﬂgfﬂm I\ﬁ?é‘{[r?t\{gég 78ﬁléd'}t o?’ézﬁ%zgqglﬁggff&éﬁg) thQEdS 0 g%] MySO4,
filtrated and evaporated, affording the expected product (XXXXVlI), e.g.,
( 6- N, MethedtBy/| armi nopyri di n-3- yl) (phenyl ) net hanone (88 mgy, 39%yield). 'H
NVR (300 WMHz, CDC13); 3.19 (s, 6H, Nwe2); 6.56 (d, J= 9.0 Hz, 1H, H arom);
7.40-3) Protocol for the aromatic substitution of intermediates (XIX*); e.g., (6-chloropyridin-3-
yl)(phenyl)methanone with sodium alcolate, affording ketone intermediates (XIX*);

e.g., (6-tert-butoxypyridin-3-yl)(phenyl)methanone.

10

b) Ina5 mL flask for microwave reaction were added NaH 55-65% in o1l (192 mg, 4.4
mmol) and dry THF (2 mL), followed by the alcohol, e.g., ¢-butanol.. The mixture was
heated 30 min at 60°C. Intermediates (XIX*); e.g., (6-chloropyridin-3-yl)(phenyl)-
methanone (435 mg, 2 mmol) was dissolved in dry THF (2 mL) and added to the

15 alcoholate solution prepared previously. This mixture was heated 40 min under
microwave at 100°C. As the reaction was complete, water and ethyl acetate were added.
The phases were separated and the aqueous phase was extracted with two portions of
~ethyl acetate. Combined organic layers were dried over MgSOQOy, filtrated and
evaporated affording the expected product (XIX*), e.g., (6-fert-butoxypyridin-3-
20 yl)(phenyl)methanone (191 mg, 37% yield).

'H NMR (300 MHz, CDCl3); 1.62 (s, 9H, /Bu); 6.72 (d, J= 6.0 Hz, 1H, H arom.); 7.42-
7.53 (m, 2H, H arom.); 7.58 (m, 1H, H arom.); 7.71-7.80 (m, 2H, H arom.); 8.05 (dd, J =



10 7.49 (m 2H, Harom); 7.53 (m | H Harom); 7.68-7.76 (m 2H, H
arom); 8.04 (dd, J= 3.0, 9.0 Hz, 1 H Hpyridine.); 8.60 (d, J= 3.0 Hz, 1
H, H pyriwonaps22ké (ESI+): 227. e) Protocol for the prepararieens/sfis: he
primary ami ne internmediates (1V); e.g., 65-

[ am no(phenyl ) nmet hyl ] - N, N-di net hyl pyridin-2-amne. H2N N N1~ 15 The

prot ocol e described in Method A step b) and ¢c) was applied to the
internmediate (XXXXVI); e.g.,

(6- NN-di et hyl am nopyri di n- 3-yl ) (phenyl ) net hanone, affording the desired
am ne3 0l ¥)o He, IH, Bplyaidin@)P88myld) et BY) HzZNNHi Mgl kidinyy. [1-mBd+81]T (BS( D36
my, 83%yield). Thi s crude primary am ne was used w t hout further

puri f20RIMYESIH2ESR (300 MHz, CDCL3); 2.13 (br s, 2H, NH2); 2.99 (s, 6H,
NVve2); 5.06 (s, 1H, 20 CHNH2), 6.41 (d, J= 9.0 Hz, IH Harom); 7.10-7.41

03) oy 14 et idbe e Bty ol plifper Am e EPbesdD R et on of
foﬂgnslm( Bﬁ??’%%@‘ﬁ?@?@ﬁgﬁgﬁyﬁ ’ bgég-’S b) The am no ketone

internediate XI X*, e.g. phenyl (piperidin-4-yl)methanone hydrochl ori de
(1.129 g, 5 mol) was suspended in DCM ( k). DIEA (0.94 nl, 5.5 nmol)
was added and the resulting inhormq_iegjeou {t ure was cool ed down to 0OC
Di- tert-butyl dicarbonate (1.20 g, 25§ 3 was added as a solid. The
m xture was stirred 5 mn at 0OC and | at RT. As the reaction was
conplete, it was washed with HO IN

The protocole described in Method A step b) and c) was applied to the intermediate

(XIX*); e.g. (6-tert-butoxypyridin-3-yl)(phenyl)methanone, affording the desired amine

(IV), e.g., 5-[amino(phenyl)methyl]pyridin-2-ol (160 mg, quantitative yield). During the

reduction step with Zn in AcOH, the #-butyl group has been cleaved, affording directly
10 the corresponding pyridin-2-ol. This crude primary amine was used without further

purification.
M*(ESIM): 201.
Method C:

d) Protocol for the aromatic substitution of intermediates (XIX*); e.g., (6-chloropyridin-3-
15 yl)(phenyl)methanone with amine, affording ketone intermediates (X1X*); e.g., (6-N,N-
dimethylaminopyridin-3-yl)(phenyl)methanone.



10 aqueous solution then with NaHCO3 sat, brine and dried over MgpSO4. After
filtration and evaporation, the expected product (Xl X*), e.g., tert-butyl
4- benzoylwopensxdishe- | - carboxylate (1.333 g, 92%yi el d) paagprPobsmsned as a
white solid. "H NVR (300 MHz, CDC13); 1694 (s, 9H, Boc); 1.59-1.76 (m 2H);
1.76-1.88 (m 2H), 2.87 (m 2H); 3.38 (m 1H); 4.14 (m 2H); 7.41-7.49 (m
2H Harom); 7.55 (m 1H, Harom); 15 7.88-7.95 (m 2H, H arom).

[ MtBu+H + (ESI+): 234. M (ESI-): 288. c) Protocol for formation of the
oxime internmediate (XXXXII1*); e.g., tent-butyl 4-[(2)-

(hy der‘XiSS?n'I'Pﬂ Sh S ErRiwiklel @a@ﬁbh?irﬂ&’rnédiafe%;(bg&{/’*)ate%., @-Chld¥opyNdifac

The procédure described in the nethod A step b) was foiTowed, starting from

i nt er ppd Dra&h¥bhe (212 ntg, 1 hanbhbwhybhdded hepwigr dgi TR ¢ cantlopandat e
(1,0 gge%}i%/ )mml), af;‘(or dinﬁ%] t he V\(%wgBI 082e278 CT/ EPO3/ 50083 (71 des)i)(?ﬂed

pr oduzM 3oddKbhl of, dimeghylaneine-inif MF (8- 2)6-eq). This mixture was heated 120 min
(hydroxyi m no)(phenyll) met hyl ] pi peri di ne-1-carboxylate in 94%yield and 97%
HPLC umpder mycromavigeas 18K . iAs theereastion svapcomplesar watar was agded.fThaaqeeous H
NMR (300 MHz, CDC13): 1.42 (s.. 9H Boc): 1.35-1.58 (m 2H) ;. .1.58-1.84 (m
By, solgtionsvasspasibd it NG AN (o DHES. 5 Ve i eAAcias Bt ihver Fordphopt
I soner); ,4.12 ( 2H) ; 7.20- .7.51 5H, .H,aro oM LBu+H + ((ESI +): 249.
i ( Esethy! aagate. Borablsiest feanis bhfee etk driesh SuEr MeSBi IR anfieiapbeated;
XXX | A §n h i ' e g. it : o
a L anthRrdiReps RReBHSMHOIER (ORI, Ea3y s F A G pmigprysidin-3-
yl)(phenyl)methanone (88 mg, 39% yield).
'H NMR (300 MHz, CDCl;); 3.19 (s, 6H, NMe,); 6.56 (d, J= 9.0 Hz, 1H, H arom.); 7.40-
10 7.49 (m, 2H, H arom.); 7.53 (m, 1H, H arom.); 7.68-7.76 (m, 2H, H arom.); 8.04 (dd, J=

3.0, 9.0 Hz, 1H, H pyridine.); 8.60 (d, /= 3.0 Hz, IH, H pyridine). M" (ESIM): 227.

e) Protocol for the preparation of the primary amine intermediates (IV); e.g., 5-

[amino(phenyl)methyl]-V,N-dimethylpyridin-2-amine.

15 The protocole described in Method A step b) and c) was applied to the intermediate
(XXXXVI); e.g., (6-N,N-dimethylaminopyridin-3-yl)(phenyl)methanone, affording the
desired amine (IV), e.g., 5-[amino(phenyl)methyl]-N,N-dimethylpyridin-2-amine (136
mg, 83% yield). This crude primary amine was used without further purification.
'H NMR (300 MHz, CDCl3); 2.13 (br s, 2H, NH,); 2.99 (s, 6H, NMe»); 5.06 (s, 1H,

20 CHNH,), 6.41 (d, J=9.0 Hz, 1H, H arom.); 7.10-7.41 (m, 6H, H arom.); 8.09 (d, J=3.0
Hz, 1H, H pyridine). M" (ESI"): 228.



10 The oxime internediate XXXXH *, e.g., tert-butyl 4-[(2)-

(hydr oxyi i ni no) (phenyl ) net hyl ] pi peri di ne-1-carboxyl ate, was di ssolved in
MeOH. Pd/v@o 0628248 was added and the m xture was pl aced un#er/ER03/fas3 of H2
overnight. As the reduction was conplet/e, the solution was filtered
through celite and the solvents were evaporated, affording the crude the
primary amne. It was dissolved in Et20 and extracted 15 with 3 portions of
HCl 1 N. Conbined acidic fractions were washed with one portion of Et20.
It was then basified with NaOH 5N. The basi ¢ aqueous phase was extracted

W th Metglwdtbgns of ether. Conbined organi c phases were dried over MySO4,
filtrated and evaporated, affording the primary amne IV, e.g., tert-butyl
4- [ adni Praftpbeinior )boet prptdqtiqreo! theamline ketomeyintdrenddi2Rs (X1 X69%.gi el d) ,

whi ch was used in 20 the next step without further purification. WO

03/ 0822 7pheFi(Hpeddsrdsy)methatedR (300 MHz, CDC 3); 0.93-1.30 (m 2H);
1.42 (s, 9H, Boc); 1.62 (m 1H); 1.82-1.98 (m 2H); 2.59 (m 2H), 3.61 (d,
J=9.0 Hz, 1 H); 4.10 (m 2H); 7.19-7.35 5H Harom). M- (ESI+):
291. e) Protocol for the reduction of bo oup into tertiary am ne
(XXXI'1); e.g., 1-(1- 5 nethyl pi peri dPrg4>yF) - 1- phenyl net hanami ne. H2N N
Internmediate XXXI, e.qg. tert-butyl
4-[am no( phenyl ) net hyl ] pi peri di ne-I-qgarboxylate (1.0 g, 3.44 nmol) was

di ssolved in dry THE (50 nL). Li AlH4Y261 ng, 6.89 mmol) was added in
portions. The reaction was heated undel refiux overnight. As the reaction
was compl eted, 10 it was quenched wi t hP%ropwi se addtion of water (5 nmL),
followed by NaOH IN (5 nL) and H20 (5 nlL). The suspension thus obtained
was ey} rghé achinbidetGhd mtennel e XK, edo. nyl dand- fHalond,
afford? ng the crude product. It was f??‘%%?gu%?%d by }??ﬁggh

%&2 Wy%{)g]ﬂ%n%w Mn‘)og_[ %mlolym\x}ars] s%%/f)e[,\ln%%_?n ]5?31\9[' &95 rtn?ﬁ b‘iﬁ&f\' (36§4 %1”1?%5

mmol) was added and the resulting inhomogeneous mixture was cooled down to 0°C. Di-

tert-butyl dicarbonate (1.20 g, 5.5 mmol) was added as a solid. The mixture was stirred 5
min at 0°C and 1h at RT. As the reaction was complete, it was washed with HC] IN

10 aqueous solution then with NaHCO; sat, brine and dried over MgSO,. After filtration and
evaporation, the expected product (XIX*), e.g., tert-butyl 4-benzoylpiperidine-1-
carboxylate (1.333 g, 92% yield) was obtained as a white solid.

'H NMR (300 MHz, CDCl); 1.44 (s, 9H, Boc); 1.59-1.76 (m, 2H); 1.76-1.88 (m, 2H), 2.87
(m, 2H); 3.38 (m, 1H); 4.14 (m, 2H); 7.41-7.49 (m, 2H, H arom.); 7.55 (m, 1H, H arom.);
15 7.88-7.95 (m, 2H, H arom.). [M-tBu+H]" (ESI"): 234. M (ESI"): 288.

¢) Protocol for formation of the oxime intermediate (XXXXIII*); e.g., tert-butyl 4-[(Z)-
(hydroxyimino)(phenyl)methyl]piperidine-1-carboxylate.

OH
Nx
N
boc
The procedure described in the method A step b) was followed, starting from intermediate

20  XVIII*, e.g., tert-butyl 4-benzoylpiperidine-1-carboxylate (1,0 g, 3.46 mmol), affording the



e.g., 1-(1-nethyl piperidin-4-yl)-1-phenyl nethanam ne (444.6 ng, 63 %
yield). 15 1 H NWR (300 MHz, CDC13); 1.12-1.53 (m 4H); 1.62 (br s, 2H,
NH2) ; 1. AWo(oajosa2ky ; 1.83- 2.03 (m 2H); 2.22 (s, 3H, CH3) PC2/EPS3/60u83 1H) ,
2.91 (m 1H, 3.60 (d, J= 6.0 Hz, 1H); 7118- 7.35 (m 5H, Harom). M
(ESI+): 204. f) Enantioners separation of internediate (XXXII); e.qg.,

1- (1- et hyl pi peridi n-4-yl)-1- phenyl net hanam ne, by chromat ography on
chiral support. 20 Both enantioner of intermediate XXXII, e.g.

1- (1- et hyl pi peridin-4-yl)-1- phenyl net hanarri ne (5.00 g), were separated on

chir dUsF dh@hb@@(‘)ﬂ'ﬂ* Hy ,g_t‘&l 7%0 mm 5 mgranul onetry, Chiral
Techﬁaﬁsgg:: es Europe). Divi ((:Ig:% |en 35 ectl ons, enantionmer (R) (2.344 g,

erﬁdﬁhe( ?—céﬂib late. 1h-942% A:i8RBamd AYYWHPLC
03/ oy SR i iy omaaty PiFEperiGhel P-aafitnglate. in 96 &i8REamd YA

(det epumlt}edlt vasarsaed it itbainethstep withouttrther3a0ifxcatioh. mm 5 gm
granul ometry, Chiral Technol ogi es Europe) and 98%yield. Absolute

b1 ol ogt OIST 00 MPEDCOCRY Pl O, B S F i R PR R oty 262

be PR -
ari }% n?ajéi" éﬂ) 353benz (:nmm §3‘9E(h‘?2ﬁ[g{1ﬁnﬁ6§ is\b?néﬂ)adﬂ 19%0@3) 7.20

bearl 2-'su am né | or opyri di n- 4-

1)-1- mqr()ﬁh @Hhanammq fMLiBlWH (Bsl g}ezmawmm}a@o& starting from

2-chl oroi sonicotinic acid, the ?I tle conmpound was obtained in 62% yield.

ey Biotaed] %N%%?O%w“ﬂ?ﬁr %ﬁﬁ‘?’%lmeﬂ@ﬁﬂf’s iafé X XK SRS aﬁ%gﬂ)maraf agine
I(ﬁt efr_re i at)gé'ﬁ"lgrté@% gd g';o(g% n)((l';iilI l&ﬁi)%np"géeggcﬁgpb%%r rrul a (XXvl);

e.g., 3-amno-3- (2,4-dinethyl phenyl)-1- propanol
3-am no- 3- (2-fl uorophenyl ) -1 -propanol ;

H,N

10 The oxime intermediate XXXXIII*, e.g., tert-butyl 4-[(Z)-
(hydroxyimino)(phenyl)methyl]piperidine-1-carboxylate, was dissolved in MeOH. Pd/C
(10%) was added and the mixture was placed under 30 bar of H, overnight. As the
reduction was complete, the solution was filtered through celite and the solvents were
evaporated, affording the crude the primary amine. It was dissolved in Et,O and extracted

15 with 3 portions of HCIl 1N. Combined acidic fractions were washed with one portion of
Et,O. It was then basified with NaOH SN. The basic aqueous phase was extracted with 3
portions of ether. Combined organic phases were dried over MgSOs,, filtrated and
evaporated, affording the primary amine IV, e.g., tert-butyl 4-
[amino(phenyl)methyl]piperidine- 1-carboxylate (729 mg, 68% yield), which was used in

20  the next step without further purification.



15 fluorophen. ly)-1-propanol; 3-am no-3-(2,6-difluorophenyl)-1-propanol;
3-am no- 3- (2 net hyl phenyl) - 1- propanol ;

3- anm no- 3w02a3nmehoxyphenyl ) - 1- propanol ; 3-am no- 3- (4- net rgirmEPess00s3
y)-1l-propanol; 3 -amno -3 -(2,3 -diflud2ophenyl)- | -propanol;

3-am no- 3- (4- net hyl phenyl) - 1- propanol ;

3-am no- 3- (4- met hoxyphenyl ) - - propanol ; 3- Am no- 3-(2, 4-

di met hyl phenyl ) - 1-propanol. 20 Method A: To a suspension of sodium

bor ohydri de (0.585g, 15.47mmol) in dry THE (20m) was added the

corr e ' @V i 3;)0@ -E30- 2, 49l PRENY 6D (- i Re-1.
(1. ZS?ngl.lggz.mml )le,ﬁggl;j/g HE %Zgﬁ)(m’%%%rlgict(%m%thﬁ’reb%gﬁs]??gplegg 1.98
under(rh N2HY; 2059090 Y, 264 (WQ/630 @8H27 BHRCT/1BRa8/ ZHP3A 1972 36 qat, S8H dPvarohe.).
zero degree in an ice bath. A solution of iodine (1.64g, 6.45movl)

di ssaWEESIN):@91.THE (1O ) was added dropwi se over a period of 30nin
resulting in a vigorous evolution of hydrogen. After the addition of

i odi i f ted t
ol 1D ERtGETHOE AR RRTf BIP Rl ThiGIBRERyY ahiife GERXINER GRS L 0om )
nas addegleaAubigiiRfit-4i9hL-phefyi¥itdranhagane cl ear. After stirring

further 30m™n, "the solvént 'were renoved, yielding a white paste which was
di ssol ved by addition of 150mL of 20% aqueous KOH. The sol ution was stirred
for 4h and extracted with DCM (3x1 50ml) e organic |ayer were dried
over sodium sul fate and concentratl_? in o to give the desired

am noal cohol conpounds (XXVl), e.g.,2 amo | 0

3-(2, 4-di met hyl phenyl ) - 1- propanol as a|yellow sh oil (0.85g, 74%. H2N OH
"H NVR (300 MHz, CDC13) : 1.82 (m 1HY, 2.00 (m 1H), 2.27 (s, 3H), 2.30
(s, 3H, 3.50 (brs, 2H), 3.78 (m 2H), 4.48 (m | H), 6.95 (s, 1H), 7.02
(d, J =7.9 H, I H, 7.34 (d, J =T7. Hz, 1 H 15 Method B:

Intermediate XXXI, e.g. tert-butyl 4-[amino(phenyl)methyl]piperidine-1-carboxylate (1.0
g, 3.44 mmol) was dissolved in dry THF (50 mL). LiAlH, (261 mg, 6.89 mmol) was added
in portions. The reaction was heated under reflux overnight. As the reaction was completed,

10 it was quenched with dropwise addtion of water (5 mL), followed by NaOH IN (5 mL) and
H20 (5 mL). The suspension thus obtained was extracted with ethyl acetate, dried over
MgSO4 and evaporated, affording the crude product. It was further purified by flash
chromatograpy (DCM/MeOH 20: 1 with 2% NH4OH) to give the tertiary amine XXXII,
e.g., 1-(1-methylpiperidin-4-yl)-1-phenylmethanamine (444.6 mg, 63% yield).

15 'H NMR (300 MHz, CDCL); 1.12-1.53 (m, 4H); 1.62 (br s, 2H, NH.); 1.77 (m, 1H); 1.83-
2.03 (m, 2H); 2.22 (s, 3H, CHj3); 2.75 (m, 1H), 2.91 (m, 1H), 3.60 (d, J = 6.0 Hz, 1H); 7.18-
7.35 (m, 5H, H arom.). M" (ESI"): 204.

f) Enantiomers separation of intermediate (XXXII); e.g., 1-(1-methylpiperidin-4-yl)-1-

phenylmethanamine, by chromatography on chiral support.

20  Both enantiomer of intermediate XXXII, e.g. 1-(1-methylpiperidin-4-yl)-1-
phenylmethanamine (5.00 g), were separated on chiral column (Chiralcell OD-H, 250 mm
X 20 mm; 5 um granulometry, Chiral Technologies Europe). Divided in 35 injections,

enantiomer (R) (2.344 g, r.t. = 5.897 min) and enantiomer (S) (2.552 g, r.t. = 7.898 min)



A solution of lithiumalumniumhydride (2.5 mM of a 1 Msolution in THF)
was slowy added to the amno acid (XXV), e.g.,

3- (2-fl uowophmsazhy - (3-al anine (272ngy, 1.65mmol) in THE (4#cI)EPas/s@E3 The

m xture was stirred at r.t. for 8 h and7gjuenched with 0.6 mM water, 0.6 nl
IN NaCH and 0.6 ml water. The suspension thus obtained was filtered, dried
with a 20 Na2SO4 cartridge and concentrated under reduced pressure. This
crude product (XXVI), e.g., 3-am no-3-(2-fluorophenyl)-1-propanol (131ng,
69% was directly engaged in the followng step. Method C. WD 03/082278
PCT/ ERRR é%@eﬁé? bbeh %ﬁpereab' % ééPeﬂﬁ%éH oHAng ﬁica‘] @I}H}Hlé’el( ONH! Y50 xb2¥ ¢

enzymati c resol ution S am no- 3- (2, 4- di f | vor ophenyl ) - 1- pr opanol

(R - Snﬁmy%ﬁgéé’mﬂomé ((El@iﬁﬁ'lel‘é’éﬁnolo ié%%lﬁ’@@b) and Brg2Y RRIdc AtRenktdt i on ; 5
Et hyl 3-(2,4-di’fl uorophenyl)-l propanoate (5.3g, 23nmmol) was

suspegsiefibiiratian &T&%hf@iaﬁtlbwﬁére%/ai é&tablishddtby odrdlatidw wieihblological hedvity of

before the addition of l|ipase Amano PS (313 ng). The m xture was then

sti rrehe ftalrprodutisykaecating ehanprodnetspXIXvall rieair megol( St 2-s@btitoyechbenzylaminé

NaOH I N when necessary. The saponification was nonitored by chiral HPLC

( 60l uwereomoRARLINE Allan thegae beasten Ri2-gabgitoted herzylamingact i on was 10

st opped jUSt before the corrpl ete consunption of the S enantioner. The

m xt uf g2vWadordd n aonfnded to the filtrate. Wich was then
' f _om ) gani c | ayer were washed with br| ne,

dri ed_over . magnesi u filtrated concenfrated t g of
the pﬁeuowmﬁﬁm g@neerﬁf Metgogmstaﬁmg fr@nbgngﬂymlsqnw&wmg eﬂzecm'm HPLC
CDCI3) 15 7.40 (m I H ; 6.80 (m 2H ;
4. 60 %Wpﬁu‘#ﬂwas&tfé"ﬁﬁf“zm Blé3 (m 2H : 1.25 (m 3H)). The aqueous
phase was |yophilized and redissolved in HCl IN It was filtered through a
SCX cartridge, suspended in MeOH ACN 3: 1, ™ tered and concentrated to give
the pure S- H,N

10 'HNMR (300 MHz, CDCl); 1.69 (s, 2H, NH,); 5.08 (s, 1H, CHNH,); 7.12-7.31 (m, 6H, H
arom.); 7.34 (br s, 1H, H pyridine.); 8.20 (d, J = 6.0 Hz, 1H, H pyridine). M"(ESI"): 219.
M(EST): 217.

Intermediate 3: Preparation of amino alcohols of general formula (XXVI); e.g.. 3-amino-3-

(2.4-dimethvlphenyl)-1-propanol; 3-amino-3-(2-fluorophenyl)-1-propanol: 3-amino-3-(4-

15  fluorophenyl)-1-propanol; 3-amino-3-(2.6-difluorophenyl)-1-propanol; 3-amino-3-(2-

methylphenyl)-1-propanol; 3-amino-3-(2-methoxyphenyl)-1-propanol; 3-amino-3-(4-

methylphenyl)-1-propanol; 3-amino-3-(2.3-difluorophenyl)-1-propanol; 3-amino-3-(4-

methylphenyl)-1-propanol; 3-amino-3-(4-methoxyphenyl)-1-propanol: 3-Amino-3-(2,4-

dimethylphenyl)-1-propanol.

20 Method A:

To a suspension of sodium borohydride (0.585g, 15.47mmol) in dry THF (20ml) was added
the corresponding amino acid (XXV), e.g., 3-(2,4-dimethylphenyl)-f3-alanine (1.25g,

6.45mmol) in dry THF (20ml). The reaction mixture was stirred under inert atmosphere and



3-am no- 3-(2, 4-di fl uorophenyl )-1-propanoic acid as a nice white powder
("HRW (D20): 7.43 (g, 1 H ; 7.00 (m 2H) ; 4.93 (s, 1 H ; 3.25 (s, 2H
; 3.00 (mwvo2Bips22The enantionmeric 20 purity of the acid wagcrmros/sioBed by
preparation of the nethyl ester derivatyye with TM5- di azonet hane and
chiral HPLC analysis using a CH RALCEL OD-H colum with hexane/| SOH TEA
95:5:0.1 as eluant. Rt (S enantionmer) = 10.0 mn; Rt (R enantioner) _ 9.4
mn. ee of the above described S-enantioner = 95.5% b) reduction to the

al cohol 25 (S)-3-am no-3-(2,4-difluorophenyl)-1 propanol W 03/082278

PCT/ EROEPA88 1o/ Perb ddarb€th &hlice bath. A solution of iodine (1.64g, 6.45mmol)
P 958 enyr {1 %8

(S)-3-amno-3-( or op yl')-1-propanol was obtained follow ng the

generdiksdREd A dri TASF (¢0m1) Bed ddded dropwitsloéea Pefioddf 30min resulting in a
(S)-3-am no-3-(2, 4-di fluorophenyl)-1-propanocic acid. 5 1H NWR (CDC,%B) :
7. 30 (igordud evoltida dfrhydzbien. Aftar tiieraddition; offiocdiing masdmpleledand gas 4H) .
(R -3-am no-3-(2, 4-difluorophenyl)-1-propanol F F H2N CH

(R - 3vartution 2eagedd thie flask veashieeated ta reflapdoni 8 wasrsand itheni cooleddni nogm he
general nethod 10 B as _described for internediate, 2 from Ef hyl

(R - Feamenatuge methanof (lOVmbhwiay ladded ganbipunlyagrtil the mixture became clear. After

stirring further 30min, the solvent were removed, yielding a white paste which was
dissolved by addition of 150ml of 20% aqueous KOH. The solution was stirred for 4h and
extracted with DCM (3x150ml). The organic layer were dried over sodium sulfate and
concentrated in vacuo to give the desired aminoalcohol compounds (XXVI), e.g., 3-amino-

10 3-(2,4-dimethylphenyl)-1-propanol as a yellowish oil (0.85g, 74%).

H,N

OH

"H NMR (300 MHz, CDCl) : 1.82 (m, 1H), 2.00 (m, 1H), 2.27 (s, 3H), 2.30 (s, 3H), 3.50
(brs, 2H), 3.78 (m, 2H), 4.48 (m, 1H), 6.95 (s, IH), 7.02 (d,J =7.9 Hz, 1H), 7.34 (d,J =79
Hz, 1H)

15 Method B:

A solution of lithium aluminium hydride (2.5 ml of a I M solution in THF) was slowly
added to the amino acid (XXV), e.g., 3-(2-fluorophenyl)-B-alanine (272mg, 1.65mmol) in
THF (4ml) at 0°C. The mixture was stirred at r.t. for 8 h and quenched with 0.6 ml water,
0.6 ml 1IN NaOH and 0.6 ml water. The suspension thus obtained was filtered, dried with a
20  Na;SOq cartridge and concentrated under reduced pressure. This crude product (XXVI),
e.g., 3-amino-3-(2-fluorophenyl)-1-propanol (131mg, 69%) was directly engaged in the

following step.

Method C:



Met hod D. The amno acid (XXV), e.g., 3-(4-fluorophenyl)-(3-alanine (1 eq.)
was dissolved in dry THE (30 vol.) and BH3. DM5 (2.5eq) was added. The

m xt ur es wierg/oshzes refl uxed between 2h00 15 and 24h00 untCir/EPos/5d083

di sappearance of the starting material By LC-MS anal ysis. The reacti on was
t hen quenched by adding MeOH slowy and the m xture was stirred for |h at
roomtenperature. The solvents were then renoved by evaporation and 15 mni
of ag. KOH solution (20% was added. The conpounds were then extracted with
DCM and dried with WO 03/082278 PCT/ EP03/ 50083 77 Na2SO4, filtered and the

DCM r%@\é&%lon ??aﬁﬂlﬁééjéf généﬁ? if5 @AuBRATNEYN Y8 * (M dymBtid reso'?utlon ie.g. ( S) 3-
(4-fl pheny -alanrne, varied between /0 and 90% F

(360 Athitno-BNBQA -diflubrohenyPF] -prdparoBafB(RY3-dklino-3- %45dlﬂﬁo£<ﬁme2ﬂd)l) 1- 10(t
1H, 58.94 (s, 1 H. Smlarly, using one of these three nmethods, and

st ar tpropahobm t he appropriate conmercial anmino acids (XXV), the follow ng,
rel ated am no al cohol internediates (XXV1) were obtained: 10 3-am no
-3-(2, 6-di fluorophenyl)-1-propanol: Follow ng the general Mthod B,

st arti nguf riomyBrdt i, Eesdidfieror ophenyl ) - (3-al anine, the title conpound was
obtained in 60%yield. F H2ZN F OH

5  Ethyl-3-amino-3-(2,4-difluorophenyl)-1-propanoate (5.3g, 23mmol) was suspended in a
phosphate buffer (15 ml, pH = 8.2) and gently stirred before the addition of lipase Amano

PS (313 mg). The mixture was then stirred at room temperature and the pH maintained at

8.2 by addition of NaOH IN when necessary. The saponification was monitored by chiral
HPLC (column CHIRALPAK AD ; hexane/ISOH/TEA 95:5:0.1)and the reaction was

10  stopped just before the complete consumption of the S enantiomer. The mixture was
filtered and NaOH IN was added to the filtrate. Which was then extracted twice with
DCM. Combined organic layer were washed with brine, dried over magnesium sulfate,
filtrated and concentrated to give 2.72 g of the pure R-ethyl-3-amino-3-(2,4-
difluorophenyl)-1-propanoate (chiral HPLC : Rt = 9.8 mn; ee = 99%); 'H-RMN (CDCl;):

15 7.40 (m, 1H) ; 6.80 (m, 2H) ; 4.60 (m, 1H) ; 4.10 (m, 2H) ; 1.93 (m, 2H) ; 1.25 (m, 3H)).
The aqueous phase was lyophilized and redissolved in HCI IN. It was filtered through a

SCX cartridge, suspended in MeOH/ACN 3:1, filtered and concentrated to give the pure S-
3-amino-3-(2,4-difluorophenyl)-1-propanoic acid as a nice white powder ( 'H-RMN (D,0):

7.43 (q, 1H) ; 7.00 (m, 2H) ; 4.93 (s, 1H) ; 3.25 (s, 2H) ; 3.00 (m, 2H). The enantiomeric

20  purity of the acid was controlled by preparation of the methyl ester derivative with TMS-
diazomethane and chiral HPLC analysis using a CHIRALCEL OD-H column with
hexane/ISOH/TEA 95:5:0.1 as eluant. Rt (S enantiomer) = 10.0 min; Rt (R enantiomer) =

9.4 min. ee of the above described S-enantiomer = 95.5%.
b) reduction to the alcohol

25 (S)-3-amino-3-(2.4-difluorophenyl)-1-propanol




"H NW\R (300 MHz, CDC13) : 1.71(d, J =13.9 Hz, 1 H, 2.20 (m | H, 3.12
(m 2H), 3.80 15 (in, 2H), 4.44 (d, J = 10.5 Hz, | H, 6.81 (m 2H, 7.19
(m 1 H) .wo3l3asi2no- 3- ( 2- met hyl pheny)- | -propanol: Fol | owrog/EPhgsgener al
Met hod B, starting from 3-(2-nethyl phenyd)-(3-alanine, the title conpound
was obtained in 80%yield W 03/082278 PCT/EP03/50083 78 H2N OH H NWR
(300 MHz, CDC13) : 1.84 (m 2H), 2.28 (s, 3H), 3.07 (brs, 2H), 3.77 (m
2H), 4.35 (dd, J = 9.0 and 3.8 Hz, 1H), 7.08-7.38 (m 4H).

3- am no- 3- ( 2- met hoxyphenyl ) - 1- propanol : 5 Foll owi ng the general Method B,
starting from 3-(2-net hoxyphenyl)-(3-alaning, the title conpound was
obtained in 70%yield. HZN YO OH 'H NVR(300 MHz, CDC13) : 1.77 (m 1H),
2.10 (m 1H), 3.50 (brs, 2H, 3.78 (p—@& 9.8 and 3.8 Hz,
1H, 6.86 (m 2H, 7.20 (m 2H. 10
3- Ami no- 3- (2, 4-di net hyl phenyl ) - 1- pﬁqgaﬂz Fol | owmi ng the general Method B,
starting from 3-(2, 4-di net hyl phenyl ¥- (3= nine, the title conpound was
obtained in 88%yield. H2N OH 'HNI\/R(300?]45—12, CDC13) : 1.82 (m 1 H,
2.00 (m 1 H, 2.27 (s, 3H), 2.30 (s, 3H, 3.50 15 (brs, 2H), 3.78 (m 2H),
4.48 (m 1H), 6.95 (s, 1H), 7.02 (d, J = 7.9 Hz, 1H), 7.34 (d, J = 7.9 Hz,

LH (S)-3-amino-3-(2,4-difluorophenyl)- 1 -propanol was obtained following the general method

IN
w
©

—~~
o
o
<

I

C as described for intermediate 2 from (S)-3-amino-3-(2,4-difluorophenyl)-1-propanoic

acid.

5 'HNMR (CDCL): 7.30 (m, 1H) ; 6.83 (m, 2H) ; 4.37 (m, 1H) ;3.82 (m, 2H) ; 1.90 (m,
4H).

(R)-3-amino-3-(2.4-difluorophényl)-1-propanol

H,N

OH

(R)-3-amino-3-(2,4-difluorophenyl)-1-propanol was obtained following the general method
10 B as described for intermediate 2 from Ethyl (R)-3-amino-3-(2,4-difluorophenyl)-1-

propanoate.
Method D:

The amino acid (XXV), e.g., 3-(4-fluorophenyl)-B-alanine (1 eq.) was dissolved in dry THF
(30 vol.) and BH3.DMS (2.5eq) was added. The mixtures were then refluxed between 2h00
15  and 24h00 until total disappearance of the starting material by LC-MS analysis. The
reaction was then quenched by adding MeOH slowly and the mixture was stirred for 1h at
room temperature. The solvents were then removed by evaporation and 15 ml of aq. KOH

solution (20%) was added. The compounds were then extracted with DCM and dried with



WO 03/ 082278 PCT/ EPO3/50083 79 Internedi ate 4: Preparation of

non- conmer ci al secondary amnes; e.g. 2 [(2- furylmethyl am no]ethanol;

met hyl 3-wowshgid2asr no) pr opanoate. Method A: An al dehyde, @CT/EP03/50083
2-furfural dehyde (2g, 20.82mmvol), and afi7am ne, e.g., 2-am noethanol, 5
(1.65g, 27.06mvol) were poured together in a mxture 1:1 TMOF: DCE (50ni)
and the reaction m xture was cooled down to zero degree. The reducing
agent NaBH(QAc)3 (6.18g, 29.14mvol) was added in 4 subsequent portions
over a 5mn period, the reaction mxture was allowed to gradually warmto

room Ngroey, afierdeat e DR lfeﬂ{O\JegluWﬁel(ﬂ"@f aeélv&ﬂ&@m WARdS fmp) breom.

the reaétron i n vacuo and the res e was partitioned be ween

di chl H'ﬁ%?&ﬁ{hfhy(l ﬁoﬂ%nﬁndfﬁéﬁtﬂe%ﬁ%@nbﬂmﬁﬁd)%%e sol ution (50nt). After
separ atl on, the gani ¢ ayer was washed with saturated bicarbonate

sol ution (50nTL) and brine (50ml). The conbi n?d organic |l ayers were then
dried over sodiumsul phate, filtered and-tfesolvent renpved in vacuo. The
desired secondary am nes, e.g., 2- nmet hyl ) am no] et hanol, were
obtained as a yellow sh oil (1.82g, 3 N-\,OH 15 H" HNI\/R(BOOM—IZ
CDC13); 2.71 (m CH2N, 2H), 3.25 2N 2H) , 3. 65 (m CH2O  2H), 4.98
(s, NH I H), 6.16 (s broad, CH=, , 6.25 (s broad, CH=, | H), 7.3 (s
broad, CH=, 1H); M(ESI+): 142.5; M§ESI-): 140.1. Method B: 20 Methyl
acrylate (3.1 g, | eq, 36nmml) was dissolved in CHC13 (50m ) and methyl

am ne, (1.68g, 1.5eq, 56mmvl) was added in one portion. The reaction

m xt u‘r}é mgm M Hza M SkBatlexB (5 HHC 3 62-316h (d,1Hd),soBIenttd (evAkId7at (e, Hil),

the punp to give a yellowi sh oil, nmethyl 3-(methylanm no)propanoate (3. 6g,
85. 398 Yre(sd) ?1.

Similarly, using one of these three methods, and starting from the appropriate commercial
amino acids (XXV), the following, related amino alcohol intermediates (XXVI) were

obtained:

10 3-amino-3-(2,6-difluorophenyl)-1-propanol:

Following the general Method B, starting from 3-(2,6-difluorophenyl)-B-alanine, the title

compound was obtained in 60% yield.

H,N

OH

"H NMR (300 MHz, CDCL) : 1.71(d, J = 13.9 Hz, 1H), 2.20 (m, 1H), 3.12 (m, 2H), 3.80
15 (m, 2H), 4.44 (d, J = 10.5 Hz, 1H), 6.81 (m, 2H), 7.19 (m, 1H).

3-amino-3-(2-methylphenvl)-1-propanol:

Following the general Method B, starting from 3-(2-methylphenyl)-B-alanine, the title

compound was obtained in 80% yield.



WO 03/ 082278 PCT/ EP0O3/50083 80 O N' v O H'H NWR (300 Mz, CDC13); 2.50
(s, CH3N, 3H), 2.51 (m CH2N, 2H), 2.85 (m CH2C(O, 2H), 3.69 (s, CH3O
3H). I nt ewowdiosx2es 5: Preparation of non-commercial sul fonpCcTa®bosdoses (V1)
and/or sulfonic 5 acids (X); e.g. , 4 -ngthoxy[ 1,1 -biphenyl]-4-sulfonyl
chloride; 4'-chloro[ 1,1 -biphenyl]-4- sulfonyl chloride; 3 -chlorof

1,1 -bi phenyl]-4-sulfonyl chloride; 3 -nethyl[ 1,1'-biphenyl]-4- sulfonyl
chloride; 2'-chloro[ 1,1 -biphenyl]-4-sulfonyl chloride; 2'-nethyl]

1,1 - bi phenyl]-4- sulfonyl chloride; 4" -nmethyl[ | , |'-biphenyl]-4-sulfonyl
chloride; 4'-nmethoxy[ | , |'-biphenyl]- 4-suylfonyl chloride; 4'-nmethoxy]

1, 1" - bi phenyl]-4-sul fonyl chloride; sodi (3 10

pyri di nyl ) benzenesul fonate. o -C-#H NS> thod A a)

4- met hoxyphenyl boroni ¢ acid: To a sdl ulli onYof 4- br onpani sol e (100g,
0.53mpl) in dry THE (1L), BuLi (494m ‘0. 64npl) 15 was added slowy at
-78C and stirred for 2h. To this was [added n-butyl borate (147g, 0.64nonl)
slowy over 30mn and stirred at RT O#t 12h. After conpletion, the
reaction m xture was quenched with water (400nml), acidified with 1.5N HCl

and_ari S0V M2 IRk B URo PR 2R AF sy 1730 B bt ! 6
4-2§§%§§¢@#9n§1%@kggfgxgg?gl%QSZ?ﬁ%?égﬁ%ﬂ)?ﬂgghfhﬁ{i-g:onnbenzene-
5U|fQ?%h%n659Q2xﬁeﬁﬁﬁﬁbheEOH—ﬁﬁ%SB@n&@oog) were taken in toluene (1000m )

and water

5  Following the general Method B, starting from 3-(2-methoxyphenyl)-B-alanine, the title

compound was obtained in 70% yield.

H.,N

OH

"H NMR (300 MHz, CDCL3) : 1.77 (m, 1H), 2.10 (m, 1H), 3.50 (brs, 2H), 3.78 (m, SH),
4.39 (dd, J = 9.8 and 3.8 Hz, 1H), 6.86 (m, 2H), 7.20 (m, 2H).

10 3-Amino-3-(2.4-dimethylphenyl)-1-propanol:

Following the general Method B, starting from 3-(2,4-dimethylphenyl)-B-alanine, the title

compound was obtained in 88% yield.

H.N

OH

'"H NMR (300 MHz, CDCL) : 1.82 (m, 1H), 2.00 (m, 1H), 2.27 (s, 3H), 2.30 (s, 3H), 3.50
15 (brs, 2H), 3.78 (m, 2H), 4.48 (m, 1H), 6.95 (s, 1H), 7.02 (d, J = 7.9 Hz, 1H), 7.34 (d, ] =7.9
Hz, 1H)



(500m). To this was added Pd(PPh3)4 (119, 0.01lnol) and the reaction
m xture was WO 03/082278 PCT/ EP0O3/50083 81 refluxed for 12h under N2
at nospherwo o3h&2reacti on m xture was cooled, filtered of f pChEPOZSI08z
resi due, washed with toluene and acidifi7ed with 6N HCI. The solid
precipitate was filtered and dried to give 4'-nmethoxy|

1,1 -bi phenyl]-4-sulfonic acid (45g, 88%. c)

4' -met hoxy[ 1, 1' - bi phenyl ] -4-sul fonyl chloride: 5 To a m xture of

4' - met hoxy[ 1, 1' - bi phenyl ]-4-sulfonic acid (30g, 0.1 |Inol) and

thi oroglelh diiafted { PRIk ati GVBF hbndmiRtc Al decoitifly bitfineee bl [ xt ur e vas
refl Cess Iony € was diI Sti he crude
was piteuwfm@mvmanmloqéman@hrrﬂeﬂhwgtﬁﬁbm\/QMﬁincs)mecﬁ@é (pet. ether/CHO 3j
1: to give 4 -methoxy[1, T"-DbiphénylJ-4- sulfonyl chloride (309, 95% . 10

I\ﬁ(tgoggkﬁz cbd 3); 3.9 (CH3O, s, 3H), 7.31 (AB system J 6Hz, 2xH7,
2xH6) € AB system J = 6Hz, 2xH2, 2xH3); M+(ESI +): 283.2; M(ESI-):
281.6. Siml arI y, using the appropriate commercial boronic acids and

aryl bAardldelsydeytengr, 2¢Rirfitratiehydef(@gy 20 82momiodk sndsamemineyreg , 2bameneethanol,
obtained. O 11 S=O Na+ N 15 0 Method B: ai

i §obutlyd g2 bAbheMebnwets panaddogathier amabiteres ul THMHOF BRI al)eaulthe

0. 19nol ded | (45mL, d the | ed
Lo | aatiinamingee Wi caplre qmEo 72ea icqes. aﬁ%ﬁrédlu"é‘{'wgqmﬁgé%f’(@m@é@ ©18g,
RN RN, T RN T e
tert- QU ¥hoSidiflo é%ﬁ@ly warm to room temperature and stirred for 16 hours. The solvents

was removed from the reaction in vacuo and the residue was partitioned between

10 dichloromethane (150ml) and saturated bicarbonate solution (50ml). After separation, the
organic layer was washed with saturated bicarbonate solution (50ml) and brine (50ml). The
combined organic layers were then dried over sodium sulphate, filtered and the solvent
removed in vacuo. The desired secondary amines, e.g., 2-[(2-furylmethyl)amino]ethanol,

were obtained as a yellowish oil (1.82g, 62%).

O

/A SN

15 H

'H NMR (300 MHz, CDCl;); 2.71 (m, CH,N, 2H), 3.25 (s, CH>N, 2H), 3.65 (m, CH;O,
2H), 4.98 (s, NH, 1H), 6.16 (s broad, CH=, 1H), 6.25 (s broad, CH=, 1H), 7.3 (s broad,
CH=, 1H); M"(EST"): 142.5; M(ESI"): 140.1.
Method B:

20  Methyl acrylate (3.1g, leq, 36mmol) was dissolved in CHCI; (50ml) and methyl amine
(1.68g, 1.5eq, 56mmol) was added in one portion. The reaction mixture was stirred and

heated to 40°C for 12h. The solvents evaporated at the pump to give a yellowish oil, methyl
3-(methylamino)propanoate (3.6g, 85.3% yield).



wer e added. The layers were separated and the rich organic |ayer was
successively washed wth 125m of | N aqueous hydrochloric acid and 150nl
of sat ur awed3mgxtraim bi car bonate solutions. The rich MIBEPS®IEPI3/BOSIVAS

sol vent exchanged into hexane (i.e., thgdaddition of WO 03/082278

PCT/ EPO3/ 50083 82 hexane with concurrent distillation of MIBE) to induce
crystallisation. The crystal slurry was filtered, washed and dried in
vacuo at no nore than 25C, to give 48g (87% yield) of isobutyl

4- br omobenzenesul fonate. b) 4-(isobut oxysul fonyl)phenyl boronic acid: 5 To a
solution of isobutyl 4-bronobenzenesulfongte (56g, 200mmol) in 280nml of THE
was added triisopropyl borate (84nl, 1.82¢qg) and the reaction m xture was
cooled to less than - 65C. To the ceBl et’solition, n- butyllithium (144m,
0.9eq, 1.07 Min hexanes) was slow ¥ addded while maintaining the
tenperature bel ow -65C. The reaction m xture was stlrred for at |east

265210 are ﬁmw g(b@[}‘%gg%() .St @H I}(g’g%ﬂ.ﬁ% I@gfers Wer e éezp%-?gmégﬁg %@)

t he rzHE pggqg CH;0ayH). cont ai ni ng 359 (92% yi el d) of
4-(isob toxysu fonyl )phenyl boronic acid was used w thout further

-ﬁ)_ﬁrelf Eommsdials v ation 9f nop=¢o; 5 ? rldl%l?(%? o stlfodiet &
451 spht ooyl oy '2: ok P'ie'B Rl S R G80CPINRLES, {Difhenyl)4- 7g
() 0

sol Utétﬂfbnvltdﬂléﬁéé b;ewbtaqnp Iﬁﬁﬁél‘i’ﬂfm @Imahbla@lwmde@)z (ﬁbtﬁgl[l Q: mﬂléﬁylw

degassed aqueous sodi um carbonate sol ution (300m, 3eq) were added.

r eact g forigDshlogdeed -medie fil ﬂbbﬁﬁlenwm%&IMwl ehloride 4'haethonyl | rigbmhenyﬂ-

reaction. During the reaction, Pd2(dba)3 i per addltlon) and rlch

or gancil@uchﬁmm/énh}mt@ ddmethoixmfl .4 biphehyt e cid

gg 79, O. 26? addition) were added in several port| ons unt|I aII t he
i odiey ENZARCAD IO ANE The

Method A:

a) 4-methoxyphenylboronic acid:

To a solution of 4-bromoanisole (100g, 0.53mol) in dry THF (1L), BuLi (494ml, 0.64mol)
15 was added slowly at —78°C and stirred for 2h. To this was added n-butylborate

(147g, 0.64mol) slowly over 30min and stirred at RT for 12h. After completion, the

reaction mixture was quenched with water (400ml), acidified with 1.5N HCl and filtered

off the solid precipitate. The solid was washed with water and dried to give 4-

methoxyphenylboronic acid (75g, 92%).
20 b) 4'-methoxy[1,1"-biphenyl]-4-sulfonic acid:

A mixture of 4-methoxyphenylboronic acid (35g, 0.23mol), sodium-4-bromobenzene-
sulfonate (50g, 0.19mol) and Na,CO; (200g) were taken in toluene (1000ml) and water
(500ml). To this was added Pd(PPhs)4 (11g, 0.01Imol) and the reaction mixture was



reaction m xture was further heated at ca. 55C for an additional 4hours.
The reaction mxture was filtered and washed with nethyl -tent-butyl ether.
The pH ofwohe/oga2egiuct -ri ch 25 aqueous sol uti on was adj ust @¢TIERPOZ50083},
treated with trithiacyanuric acid (I g)8hnd filtered to renove Pd

cont ai ni ng by-products. The pH of the product-rich aqueous sol uti on was
adjusted to ca. 7 and was saturated with solid NaCl (1 | 8g) to initiate
the xrystallisation of WD 03/082278 PCT/ EP0O3/ 50083 83 the product. The

sal ted-out product was dried in vacuo at |ess than 700C. For

recr yx%tfmxeu%fr'm urtd® NI h8RosHRAECT h¥psadlionsRliN@ie Whs3&IUTEd filtdiRA HFFARé

et hanol at ca. C. The solution was filtered and concentrated to ca.

100m sitrestdies dvmle@lamﬁ @6lenel and acitified wyitht 6N HZAt The sohd uecipard wak
MIBE was added to maxim ze the yield. The crystal slurry 5 was filtered,

was hefiltared ahd dried o \ghead'-ireslsoxy{dnl '-?@ﬁtlenjol]gl-\gelfmﬁlcxl@ld'(0§’g,y$8:‘l/aj) of
sodi um 4- (3-pyridi nyl ) benzenesul fonate. 'H NVR (300 WHz, DVSO); 7.45 (AB

e e L R A S P R

Hz, H7); MH(ESI+): 236.2; M(ESI"): 234.2. 10 O her rel ated sul fonyl
chi orTG@smd)XﬂnglDf 6nyneth@¥)d[s1 sblmbﬁnyHn%auE@mﬁeaMr(éOgbﬂah Ingel) angh ~ as

oS ol FUPRET) i 3Ty R G R BB
o e A A SR

sol Utélﬂ%n%gfhﬂh%xm silica gel (pet. ether/CHCls, 1:1) to give 4'-methoxy[1,1'-biphenyl]-4-
sulfonyl chloride (30g, 95%).

10 'H NMR (300 MHz, CDCl); 3.9 (CH30, s, 3H), 7.31 (AB system, J = 6Hz, 2xH’, 2xH°®),
7.95 (AB system, J = 6Hz, 2xH?, 2xH*); M(ESI"): 283.2; M(ESI'): 281.6.

Similarly, using the appropriate commercial boronic acids and arylbromides, other related

sulfonyl chlorides as mentioned above were obtained.

7 N Na

°rfi=e
o
+

15

Method B:
a) isobutyl 4-bromobenzenesulfonate:

4-bromobenzenesulfonyl chloride 850g, 0.19mol) was suspended in 2-propanol (45ml, 3eq)
and the slurry was cooled to less then 10°C. Pyridine (32ml, 2eq) was added in portions

20  while maintaining the reaction temperature below 10°C. After reaction completion (ca. 3
hours), 11ml of glacial acetic acid followed by 250ml of methyl ferz-butyl ether (MTBE)
were added. The layers were separated and the rich organic layer was successively washed
with 125ml of 1N aqueous hydrochloric acid and 150ml of saturated sodium bicarbonate

solutions. The rich MTBE solution was solvent exchanged into hexane (i.e., the addition of



19. 08nmmol , 3eq) was added. The reaction m xture was stirred overni ght at
room tenperature, then the solution was evaporated under vacuum et the
resi due dwesdlsrd in Et OAc. The organic | ayer was washed partErodsie€3 sat . ,
NaCl sat., and dried over 20 MgSO4. Thg2 sol vent was evaporated to give a
colorless (1.1g, quantitative yield). '"HRW (CDC13) 8 7.22-7.34 (m 5H ;
3.66 (s, 3H ; 1.59 (s, 6H). b) benzeneacetic acid, 4- (chlorosulfonyl)

-al pha, al pha-dinethyl-, nethyl ester: WD 03/082278 PCT/ EP03/50083 84

2- met hyl - 2- phenyl propanoic nethyl ester (1.1 g, 6.17mmol) was dissolved in

20nL r r Y
The (Rt HiRHEuREM anfilfafRn SREETIE) 16 R USStatRalRh, A Rtal Sy

anydrQys fﬂl@ﬁe@maﬂwdieﬂadidﬂewlﬁ &act'dt mo Ropethat2 $1C,2b. g5ﬁ A4 8a@T% aneld) of
m xture was stirred overnight at room tenperature. The reaction was

quencikeblutyy 4abcirhobenzenesekonatd. t he product extracted with DCM (3x50)
The organic | ayer was washed with NaC sat, dried over MJSO4, evaporated to

92 g AP TR, 0 LD 5 T

(ESI -) : 275.15 10 Internediate 6: Thiazolidine internediat es of eneral

for m.IT@. a(sofyutien @f 1sqtenyl hhrpmcﬂaen(zpp@sylfcmaw656&y200mnm{b Hy2Ro |\N@§
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cool egh A whie rﬁgﬁté‘iﬂﬂlé\lﬂ{éettemﬂerature below —~65°C. The reaction mixture was stirred
for at least 0.5hours and then was quenched with 1M sulfuric acid (200ml). The reaction

10  mixture was allowed to warm to ca. 20°C. The layers were separated and the rich organic
layer containing 35g (92% yield) of 4-(isobutoxysulfonyl)phenylboronic acid was used

without further purification in the next step.
¢) sodium 4-(3-pyridinyl)benzenesulfonate:

The THF-Hexane-MTBE solution containing 23g (93.3mmol) of 4-(isobutoxysulfonyl)

15 phenylboronic acid was concentrated to a concentration of ca. 7ml/g. A portion of this
solution containing ca. 4.7g (19mmol, 0.26eq) was added to a solution of 15.4g (75mmol)
of 3-iodopyridine dissolved in 100ml of degassed tetrahydrofuran. To this solution,
tris(dibenzylidene acetone) dipalladium (0) (0.5g, 0.6mol%) and degassed aqueous sodium
carbonate solution (300ml, 3eq) were added. The reaction mixture was heated to ca. 50°C

20  to initiate the coupling reaction. During the reaction, Pds(dba); (0.5g per addition) and rich
organic concentrate containing 4-(isobutoxysulfonyl)phenylboronic acid (4.7g, 0.26eq per
addition) were added in several portions until all the 3-iodopyridine was consumed. The
reaction mixture was further heated at ca. 55°C for an additional 4hours. The reaction
mixture was filtered and washed with methyl-zerz-buty| ether. The pH of the product-rich

25  aqueous solution was adjusted to ca. 4, treated with trithiacyanuric acid (1g) and filtered to
remove Pd containing by-products. The pH of the product-rich aqueous solution was

adjusted to ca. 7 and was saturated with solid NaCl (118g) to initiate the xrystallisation of



nor phol i ne (1.084g, 10.72mml) was added in dry THE (5ml). A solution of

i sobutyl - chloroformate (0.615g, 4.5mmvol) in dry THE (10m ) was then added
dr opwi se woas/ose279eri od of 10 m nutes with continued vi goPou&EPsY/5a083 ng, the
reaction's exotherm being nuaintained a83the optinal tenperature of -25C by
the use of a dry-acetone bath . After the 20 conplete addition of the
chloroformate, the reaction mxture was stirred at -25C for 30mn after
which tinme an amine (IV)/(I1V), e.g., (3S)-3-am no-3-phenyl-1-propanol
(0.778g, 5.14m nol) was added drop-w se over a period of 10m n. The

r eacth@rpréduty MheVdtedabhiOpRAuCP wiisaftid invva@idmt Rs§ @edn YesreFaf ure and
stirred overnight. The solvent was WO 03/082278 PCT/ EP03/50083 85 renoved
and treerystallationetit dided pecdudt wadigissalvedane S0th Dot ) 90 Preobethanot at exe75°C.
was washed subsequently with a saturated sol ution of anmoni um chl ori de

( 100nThe sehitionawas filterediabdreameenttaE@d tp cand 09 lmnd codletl)to oar §ATT ds intimte
dried with magnesium sul fate and concentrated in vacuo. The %r oduct i\?

e. g. ,crystadlizatian. Abeut 2Q0mEpf MhPBE wag added tempaximize the yield. The crystal slurry

| ) b -1,.3-thi | i di ne- 3-cal, | , i,nall i ned
D50\ dlered v dagt i egua er bRl U e o it 48t (1028 ekt ([
1 S)-3-h -.l. -ph | -
E)Eop ﬂﬁ%‘ﬁ%}r@ﬁ)ﬂb‘%‘fwﬁb%?‘é@?"rﬁ“é%‘la%%i ne- 3-carboxyl ate, as well as the

racemic inter- nediate, tert-butyl 3 4
2- ({ [EH NN X300 MHenDINIS )y I7]4m AB} systdmny B 6H z32xHi” a2oHi Y iTm&{(dd, J = 4Hz, J =
car box%l ate,were nade according to thg sane protocol, starting fjqom

comme¢dizaH '{BR). 78 (dd, 4 AbizaIphdmla, glopaB 8l ld,ok = 6Hz, J = 1Hz, H*), 9.19 (d, J =
3-am no- 3- phenyl ap-|-ol,_ pectiyely. 1H NVR (300MHz, CDC13); 1.72 (s,
9H) Eﬁ;@pﬁw(@éﬁ&zﬁ@ﬂ)ﬁéﬁgfgﬁﬁﬁ CH2S, 2H), 3.9-4.25 (m CH2O
CH2N, 4H), 5.49 (m CH, | H, 5.51 (s, CH 1 H, 6.85(s broad, NH, | H),
105- TOthdrrel 486 Au)fon$HhloMdeESEulfod§ T adidsAscmedtioged abbhe vegsebahinedtsuol
outlined above for the synthesis of Internediates 6, 15 starting from
comeaschanzeheacatic adidi dx(chdviosnifonyb); @phajadptd-danethyd-,aaethytgsiec acid (111)
and the appropriate commercial amnes (1V), the follow ng, related

internediates (V) were obtained: o}
K
$=0
o Cl
o)
/
Method C:

a) 2-methyl-2-phenyl propanoic methyl ester:

15 The 2-methyl-2-phenyl propanoic acid (1.045g, 6.36mmol) was dissolved in 10 mL od
Toluene/MeOH (1:1). Trimethylsilyl)diazomethane (9.54mL in a solution 2M in hexane,
19.08mmol, 3eq) was added. The reaction mixture was stirred overnight at room
temperature, then the solution was evaporated under vacuum et the residue dissolved in
EtOAc. The organic layer was washed with NaHCO; sat., NaCl sat., and dried over

20  MgSO4. The solvent was evaporated to give a colorless (1.1g, quantitative yield).

'H-RMN (CDCls) § 7.22-7.34 (m, 5H) ; 3.66 (s, 3H) ; 1.59 (s, 6H).

b) benzeneacetic acid, 4-(chlorosulfonyl)-alpha,alpha-dimethyl-, methyl ester:



rs NH ONOOOH tent-butyl 2-({ [(1R)-2-hydroxy-I-phenylethyl]amno }
carbonyl)- 1, 3-thiazolidine-3 20 carboxylate: 1H NVR (300MHz, CDCl 3); 1.7
(s, 9H), wo3BsBR7E m CH2S, 2H), 3.7-4.0 (m CH2O, CH2N, 4#Hr/EPS3/30083n CH,
1H), 5.5 (s, CH 1H), 6.8 (s broad, NH84H), 7.5-7.7 (m CH(Ar), 5H);
M+-(ESI +) : 353.4. WO 03/082278 PCT/EP03/50083 86 ( s NH O~ N OON
tent-butyl 2-({ [2-(dinethyl am no)-1-phenyl et hyl ] am no}
car bonyl) 1, 3-thiazolidine-3- carboxylate: 'H NVR (300MHz, CDC13); 1.4 (s,
2.28 (s, CH3N, 6H), 2.4-2.7 (m CH2N, 2H), 2.9-3.3 (m CH2S, 2H),

Sr /1 4
&h&@l @:1%% 'ﬁzﬂr SPén@%%o hg@éste#dl %3631 Tl o%xdds cﬁtsgﬂ;/e%m yzoﬁazlg “of-
[ ( R) - Ao DOM shdyhe fﬂ%fchbh]rﬁfﬂtﬂﬂe Was 0oy wanlto3—78°f@ apled Clﬁ‘ldi*@s@lfomc
carboxylate: ' H NWMR (300MHz, CDC13); 1.5 (m 9H), 3.2-3.4 (m CH2S, 2H),
3. 7- daddd (M05mL, 30.86mmol, 5eq) dissolved in 10 mL of anydrous DCM was added dropwise
during a period of 2h. The reaction mixture was stirred overnight at room temperature. The
5  reaction was quenched by addition of ice and the product extracted with DCM (3x50mL)
The organic layer was washed with NaCl sat, dried over MgSQOs, evaporated to give an oil

(1g, yield: 59%, HPLC purity: 84%)

'"H-RMN (CH,>Cl,) § 7.99 (d, J =9.1, 2H) ; 7.58 (d, J = 8.7, 2H) ; 3.69 (s, 3H) ; 1.56 (s,
6H). MS (ESI -) : 275.15

10  Intermediate 6: Thiazolidine intermediates of general formula (V); e.g., tert-butyl 2-

({1(15)-3-hydroxy-1-phenvylpropyllamino}carbonyl)-1.3-thiazolidine-3-carboxylate

(s
st

HO

Commercial 3-(zert-butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid (IIT) (1g,
4.29mmol) was dissolved in dry THF (50ml). A mechanical stirrer was placed in the flask
15 and the solution stirred vigorously. The solution was cooled down to —25°C and N-methy]
morpholine (1.084g, 10.72mmol) was added in dry THF (Sml). A solution of isobutyl-
chloroformate (0.615g, 4.5mmol) in dry THF (10ml) was then added dropwise over a
period of 10 minutes with continued vigorous stirring, the reaction’s exotherm being
maintained at the optimal temperature of -25°C by the use of a dry-acetone bath . After the
20  complete addition of the chloroformate, the reaction mixture was stirred at —25°C for
30min after which time an amine (IV)/(IV*), e.g., (3S)-3-amino-3-phenyl-1-propanol
(0.778g, 5.14mmol) was added drop-wise over a period of 10min. The reaction mixture was

allowed to gradually warm to room temperature and stirred overnight. The solvent was



CH2N, 2H), 5.3 (m CH I H), 6.1 (s, CH | H, 6.8 (s broad, NH, I ,
7.0-7.3 (m CH(Ar), 10 7H), 7.6 (m CH(Pyr), 1H), 8.1 (m CH(Pyr), 1 H);
M-( ESI +) :wo®8/02278 (s N HO- / NN tert-butyl (2S)-2-({[ eCEEP83/50083

- hydr oxy- | - phenyl propyl ] am no} car bonyl ) 83, 3-t hi azol i di ne-3- car boxyl at e:

H NVR (300MHz, CDC13); 1.5 (m 9H), 3.2-3.45 (m CH2S, 2H), 3.7-3.9 (m
CH2N, 2H), 5.3 (m CH 1H), 6.1 (s, CH 1H), 6.8 (s broad, NH, 1H, 7.0-7.3
(m CH(Ar), 15 7H), 7.6 (m CH(Pyr), 1H), 8.1 (m CH(Pyr), 1 H; M(ESI+):
400. 2. CH(Pyr), 1 H); M+(ESI+): 400.5. WO 03/082278 PCT/EP03/50083 87 S N

H N refin GV &d B theFdsidt - d(s%oﬁ)ed %éthiyl hédta® (rSOmAThewsroarieeiayk) wa§

- hydr oxypropyl] am no } carbonyl)- - thiazolidine-3-carboxylate: "H NWR

(300 Wéshé@ﬁll@éequbna%(\mth Adaturhtdd Eoﬁﬂlo(nnmf &nthoniah) chBrithe @.00n( ) sdthiedted
oH), 3.9-4.15 O CH2N, 4H), 5.45 (m CH, 1H), 5.50 (s, 5 CH,_1H),

6. 75(blcbrlo1mhte I@I—DOmIl-)) and’bEine. (600m]).CDicganics then; driéd BSth-magiesian sulfatd and N
nF c2:ol\1|1<:ecr)1trce)1ted in vacuo. The product (V), e.g., tert-butyl 2-({[(1S)-3-hydroxy-1-phenyl-

5  propyllamino}carbonyl)-1,3-thiazolidine-3-carboxylate, was finally obtained as a white
foam (1.5g, 95%). The antipodal intermediate, fert-butyl 2-({[(1S)-3-hydroxy-1-phenyl-
propyl]amino}carbonyl)-1,3-thiazolidine-3-carboxylate, as well as the racemic inter-
mediate, fert-butyl 2-({[3-hydroxy-1-phenylpropyllamino}carbonyl)-1,3-thiazolidine-3-
carboxylate were made according to the same protocol, starting from commercial (3R)-3-

10 amino-3-phenylpropan-1-ol or 3-amino-3-phenylpropan-1-ol, respectively.

'"H NMR (300MHz, CDCLs); 1.72 (s, 9H), 2.1-2.55 (m, CH,, 2H), 3.2-3.6 (m, CH,S, 2H),
3.9-4.25 (m, CH,0, CH;,N, 4H), 5.49 (m, CH, 1H), 5.51 (s, CH, 1H), 6.85(s broad, NH,
1H), 7.5-7.7 (m, CH(Ar), SH); M"(ESI"): 367.1.

According to the general method outlined above for the synthesis of Intermediates 6,
15 starting from commercial 3-(fert-butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid (III)
and the appropriate commercial amines (IV), the following, related intermediates (V) were

obtained;

(s

Na9e e

OH

tert-butyl 2-({[(1R)-2-hydroxy-1-phenylethyl]amino}carbonyl)-1,3-thiazolidine-3-

20  carboxylate: 'H NMR (300MHz, CDCl); 1.7 (s, 9H), 3.2-3.6 (m, CH,S, 2H), 3.7-4.0 (m,
CH;0, CH;N, 4H), 5.1 (m, CH, 1H), 5.5 (s, CH, 1H), 6.8 (s broad, NH, 1H), 7.5-7.7 (m,
CH(Ar), 5H); M"(ESI"): 353 4.



F HOtert-butyl (2
S)-2-({[(1S)-1-(2, 6-difluorophenyl)-3-hydroxypropyl]am no }carbonyl)-1, 3-
t hi azol i dvo@38sxas boxyl ate: 'H NVR (300MHz, CDC13); 1.7 (®CTSHp3/5@83-2.5

(m CH2, 2H), 3.2-3.5 (m CH2S, 2H), 388-4.15 (m CH2O CH2N, 4H), 5.40
(m CH, 1H), 5.45 (s, CH, 10 1H), 6.8(s broad, NH, 1H), 7.5-7.5 (m CH(Ar),
3H); M'(ESI+): 403.2. rS NHFN OOOF HOtert-butyl (25-2-({ [(1
S)-1-(2, 4-di fl uorophenyl) - 3- hydr oxypr opyl ] am no) carbonyl)-1, 3-

t hi azol i di ne- 3-carboxyl ate: 'H NVR (300MHz, CDC13); 1.65 (s, 9H), 2.1-2.55
(m CH2, 2H), 3.2-3.56 (m CH2S, 2H)._3.9-4.27 (m CH20, CH2N, 4H), 5.46
(m CH 1H), 5.6 (s, 15 CH 1 H), Q./S\(% broad, NH, 1 H), 7.5-7.7 (m
CH(Ar), 4H); M+(ESI+): 403.8. WD 03/822784 PCT/ EP03/50083 88 ~S N H 04 -
NOOHO tert-butyl (295-2-({ [ ) -3 -ph enyl propyl ] am no}
carbonyl)-1, 3-thi azol i di ne- 3- rbgxylgt e: (300MHz, CDC13); 1.7 (s,
9H), 2.1-2.5 (m CH2, 2H), 3.2-3\6 (m CH 3.9-4.25 (m CH2O CH2N,
4H), 5.47 (m CH, | H), 5.49 (s, CH | H, 5 broad, NH, 1H),
7.5-7.7 (m CH(Ar), 5H); M-(ESI+): 367.2. /

tert-butyl 2-({[2-(dimethylamino)-1-phenylethyl]amino}carbonyl)-1,3-thiazolidine-3-

carboxylate: 'H NMR (300MHz, CDCls); 1.4 (s, 9H), 2.28 (s, CH3N, 6H), 2.4-2.7 (m,

CH:N, 2H), 2.9-3.3 (m, CH,S, 2H), 3.7-4.0 (m, CH:N, 2H), 4.85 (m, CH, 1H), 5.3 (s broad,
5 CH, 1H), 7.2-7.4 (m, CH(Ar), SH); M*(ESI"): 380.5.

(s
l<) «o#orN'"

tert-butyl 2-({[(R)-phenyl(2-pyridinyl)methyl]amino} carbonyl)-1,3-thiazolidine-3-

carboxylate: 'H NMR (300MHz, CDCly); 1.5 (m, 9H), 3.2-3.4 (m, CH,S, 2H), 3.7-4.0 (m,

CH,N, 2H), 5.3 (m, CH, 1H), 6.1 (s, CH, 1H), 6.8 (s broad, NH, 1H), 7.0-7.3 (m, CH(Ar),
10 7H), 7.6 (m, CH(Pyr), 1H), 8.1 (m, CH(Pyr), 1H); M"(ESI"): 400.2.

tert-butyl (2S)-2-({[(1S)-3-hydroxy-1-phenylpropyl]amino}carbonyl)-1,3-thiazolidine-3-
carboxylate: '"H NMR (300MHz, CDCl); 1.5 (m, 9H), 3.2-3.45 (m, CH,S, 2H), 3.7-3.9 (m,
CH:N, 2H), 5.3 (m, CH, 1H), 6.1 (s, CH, 1H), 6.8 (s broad, NH, 1H), 7.0-7.3 (m, CH(Ar),

15 7H), 7.6 (m, CH(Pyr), 1H), 8.1 (m, CH(Pyr), 1H); M"(ESI"): 400.2.CH(Pyr), 1H);
M"(ESI"): 400.5.



Internediate 7: e.g., nethyl

3-([1,1 -biphenyl]-4-ylsulfonyl)-1, 3-thiazolidi ne-2-carboxylate (Ns SN O
O O Commewoioabs2e78-t hi azol i di ne-2-carboxylic acid methyl esTaP03/50083
hydrochloride (1X) (3g, 16.33mmol) was8di ssolved in DCM dry (50m) and the
solution was cooled down to zero 10 degree. Triethylamne (4.96g, 49mmol)
was added in DCM (10m ) foll owed by the sulfonyl chloride (4.13g,

16.33mml ) in DCM (50ml). The reaction m xture was stirred for 24h at room
tenperature. Am nonethyl polystyrene resin (1g, 3.3mvl/g) was added to the
reaction m xture and stirred for t hours before filtering at the punp.
The organic solution was washed wit h $aturated sol uti on of anmmoni um
chloride (100m ) and brine (100m ).NFRe H5 organic |layer was then dried

wi th magnesi um sul fate and conc at e—iMN va cgude yield 70% . Silica
gel chromat ography, eluting 1580 ¢ hyl =gt afe i n hexanes gave the
desired conpound as a white sol\d, nethyl
3-([1,1" - bi phenyl]-4-yl sul fonyl)-1,3- thia
S50% yield). 1H NWR (300MHz, CDCl3); 2.7-gol (m CH2S, 2H), 3.7 (s, CH3O
3H), 3.8-4.0 (in, CH2N, 20 2H) 5.2 (m CH 1H), 5.5 (s, CH 1H), 7.4-8.0
(m CH(Ar), 9F%; N}éESI é . WD 03/ 082278 PCT/ EPO3/ 50083 89

| nt ertegdbuatyd (35)-2n(deb%)- r(ﬂeﬂumcmh@@ai)aﬁéydwxygmé]ammq}ﬁa@qrml) I1)3' e.g.

25 it e et STV iR B 1% 7 B A Sa Teh e
o A RO B oA ob - 193 ?%@“%qﬁ”&mlg 8 i, M AR50 G,

5 CH, 1H), 6.75(s broad, NH, 1H), 7.5-7.6 (m, CH(Ar), 4H); M"(ESI"): 385.5.

ol i di ne- 2- car boxyl ate (2.98g,

tert-butyl (2S)-2-({[(1S)-1-(2,6-difluorophenyl)-3-hydroxypropyl]amino}carbonyl)-1,3-
thiazolidine-3-carboxylate: 'H NMR (300MHz, CDCl5); 1.7 (s, 9H), 2.1-2.5 (m, CH», 2H),
3.2-3.5 (m, CH,S, 2H), 3.9-4.15 (m, CH,0, CH:N, 4H), 5.40 (m, CH, 1H), 5.45 (s, CH,

10 1H), 6.8(s broad, NH, 1H), 7.5-7.5 (m, CH(Ar), 3H); M"(ESI"): 403.2.

S

Aﬁ (ol o)

HO

tert-butyl (2S)-2-({[(1S)-1-(2,4-difluorophenyl)-3-hydroxypropyl]amino}carbonyl)-1,3-

thiazolidine-3-carboxylate: '"H NMR (300MHz, CDCL); 1.65 (s, 9H), 2.1-2.55 (m, CH,,

2H), 3.2-3.56 (m, CHS, 2H), 3.9-4.27 (m, CH,0O, CH;N, 4H), 5.46 (m, CH, 1H), 5.6 (s,
15 CH, 1H), 6.8(s broad, NH, 1H), 7.5-7.7 (m, CH(Ar), 4H); M"(EST"): 403.8.



(50nl, 8.3vol) was treated at RT over 50 minutes with a solution of a

sul fonyl chloride (VI), e.g., [I|,I"-biphenyl]-4-sulfonyl chloride (12.0g,
47. 5mol ,w0.008&7y8 i n di oxane (50m, 8.3 vol wr.t. thiazekrdirogsiosput).
The thick white suspension which resul t8tl was stirred 10 (poorly) for
2.5hrs, when TLC (silica, 1:1 Et OAc/ hexane, |% AcOH) showed a negligible
anount of sul phonyl chloride remaining. The reaction m xture was cooled to
10C and filtered, solids washed with water (50ml), and the filter cake
sucked "dry" overnight. The wet filter cake (32ng) was stirred in water
(165ml) and di oxane (160m), and warped to ca. 60C, giving a clear
colorless solution, (pHca.7), V\hlc}\/mg\ stirred at about this 15
tenperature while addi ng 2M HC1 (13miy{to pive a pH of 2. The resulting
suspension was stirred while co@J_{Qg t NOC ed for a few m nutes then
filtered and solids washed w ? :
structure (M1I1), e.g., 3-([1, 1 enyl] 4-

giving 11.0lg (70%. 20 'H NWVR (300MHz, 2.6-3.1 (m CH2S, 2H),
3.6-3.9 (m CH2N, 2H) 5.45 (s, CH | H), 0 (m CH(Ar), 9H)

M (ESI-): 348.0. WO 03/082278 PCT/ EPO3/ 50083 90 (S SNjoH OO

Fol | oigrinbutythe 3Mp-27EL[0bB)-A-hydrexyi h@hﬁmj}ﬁrgpﬁlﬂgﬁgg@Marboayl)dl 3- thlazolldme 3-
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Intermediate 7: e.g.. methyl 3-([1.1'-biphenyl]-4-ylsulfonyl)-1.3-thiazolidine-2-carboxylate

S (o)
T N\
0 O

Commercial 1,3-thiazolidine-2-carboxylic acid methyl ester hydrochloride (IX) (3g,

16.33mmol) was dissolved in DCM dry (50ml) and the solution was cooled down to zero

10  degree. Tricthylamine (4.96g, 499mmol) was added in DCM (10ml) followed by the
sulfonyl chloride (4.13g, 16.33mmol) in DCM (50ml). The reaction mixture was stirred for
24h at room temperature. Aminomethyl polystyrene resin (1g, 3.3mmol/g) was added to the
reaction mixture and stirred for two hours before filtering at the pump. The organic solution
was washed with saturated solution of ammonium chloride (100ml) and brine (100ml). The

15 organic layer was then dried with magnesium sulfate and concentrated in vacuo (crude
yield 70%). Silica gel chromatography, eluting with 15% ethy] acetate in hexanes gave the
desired compound as a white solid, methyl 3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-
thiazolidine-2-carboxylate (2.98g, 50% yield).

'H NMR (300MHz, CDCL); 2.7-3.1 (m, CH,S, 2H), 3.7 (s, CH;0, 3H), 3.8-4.0 (m, CH,N,
20 2H), 5.2 (m, CH, 1H), 5.5 (s, CH, 1H), 7.4-8.0 (m, CH(Ar), 9H); M'(ESI): 362.5.



10.55, IH ; 1.61 (s, 6H Method B: 10 A solution was nmade contai ni ng
Internediate 6, e.g., nethyl 3-([1, 1 -biphenyl]-4-

yl sul f onyWp-0k/082v$€i azol i di ne- 2-carboxyl ate (2.0g, 5.5mol pcirapps3/sao83 dry DCM
(50nL). The flask was cooled down to -8)C in a dry-acetone bath. A
solution of boron tribromde (5.55¢g, 22.0mol) in dry DCM (30nl) was added
drop wi se over a period of 10 mnutes. The reaction mxture was stirred
for Ih at 0OC. The reaction mxture was diluted with DCM 15 (50mL) and
washed with a 1M HO solution (2x50ml) and with brine (50ml) before drying

over &didfl 8UThailidiné tthhedARS HeIRYEhI Rfm‘ﬁﬂh §1N10)i B gvagypt,1The
desi r;!%&e product of general structure (V%i ;) L

3- ([1b1bhthﬁh¢—Mé1]lféhMb-Slu3fthmbhdh&ﬂdwba@ln@wﬂzﬂtcbar boxylic acid, was
isolated as a white powder (1.8g, 94% . Internediate 9: Thi azolidine

i nternedi ates of general formula (XXViIl), e.g., (3S)-3- 20
({[(28)-3-([1, 1' - bi phenyl ]-4-ylsul fonyl)-1,3-tlg azolidin-2-yl]carbonyl]amn
0) - 3- phenyl propyl nethanesul f onat e; {[

1, 1 - bi phenyl ] -4-yl sul fonyl) - | dish- 2-\ ylgjgar bonyl amino) - 3

-phenyl propyl nethanesul fonat¥ { y2278 P@T/ EPO3/50083 91 S Hn// HN
--~7 0 SN"" NN Q-a0-1D0TOTr | @ £ ndi ates of general structure
(XXVI) eg , (29)-3-([1,1" - b|phenyl]-4-y|su|fony|)-|\l-

(18)5/% é rRxy- | -phenyl propyl]-1, 3-thiazolidine-2-carboxam de or

3-([1 I phenyl ] - 4-

yl sul fonyl ) - N ( 3- hydroxy |- phenyl pr op 3-thiazolidi ne-2-carboxam de

(3. 5gA sirredhsphwbion, ofm)eﬁe lngﬂtdm@r@ -£f 3(Wylll;)@rvl 4 LYk (61g, 3¢ hmmqiEAeg)zlr;zg,

r2 é aZ? ﬁaﬁp \),(\gﬁmé ﬂggo % gﬁleedoubs S0 ar%onate SO t12>n (80m?n15 ol) DG(\{lwgtE

(50ml, 8.3vol) was treated at RT over 50 minutes with a solution of a sulfonyl chloride
(VD), e.g., [1,1'-biphenyl]-4-sulfonyl chloride (12.0g, 47.5mmol, 1.05eq) in dioxane (50ml,
8.3 vol w.r.t. thiazolidine input). The thick white suspension which resulted was stirred

10 (poorly) for 2.5hrs, when TLC (silica, 1:1 EtOAc/hexane, 1% AcOH) showed a negligible
amount of sulphonyl chloride remaining. The reaction mixture was cooled to 10°C and
filtered, solids washed with water (50ml), and the filter cake sucked "dry" overnight. The
wet filter cake (32mg) was stirred in water (165ml) and dioxane (160ml), and warmed to
ca. 60°C, giving a clear colorless solution, (pH ca.7), which was stirred at about this

15 temperature while adding 2M HCI (13ml) to give a pH of 2. The resulting suspension was
stirred while cooling to 10°C, aged for a few minutes then filtered and solids washed with
water (3 x 20ml). The product of general structure (V1II), e.g., 3-([1,1'-biphenyl]-4-
ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid, was dried in vacuo at 45°C giving 11.01g
(70%).

20 'HNMR (300MHz, DMSO-d6); 2.6-3.1 (m, CH,S, 2H), 3.6-3.9 (m, CH,N, 2H) 5.45 (s,
CH, 1H), 7.4-8.0 (m, CH(Ar), 9H); M(EST"): 348.0.



for 4h at r.t., then washed with saturated NHACl and brine. The organic

| ayer was dried over Na2SO4, and the solvents evaporated. The crude
products whogesmral structure (XXVIII), e.g., (3S) -3 -({PCrasp3/noes

1,1 - bi phenyl ] -4-yl sul fonyl)-1, 3-thiazo$d di n-2-yl ] carbonyl} am no) 10

3- phenyl propyl nethanesul f onate and

3-({[3-([1,1'-bi phenyl]-4-ylsulfonyl)-1,3-thiazolidin- 2-yl]carbonyl

}am no) - 3-phenyl propyl nethanesul fonate were directly utilized for the
next reaction. 1H NWR (300MHz, CDC13); 2.0-2.25 (m 2H), 2.25-2.8 (m
CH2S, 2H), 2.87 (s broad, CH3, 3H), 3.5-4.2(m CH2N, CH O 4H), 5.03 (m
CH 1H), 5.15 (s broad, CH 1H), 7.2-8.0 ( SI5 CH(Ar), 14H). Internedi ate
10: Thi azolidine internedi ates Qf ge al f la (XXXI'); e.g.,
(2S)-N-[(1S)- 3-anino - | -phenyyp , ' ([ %-CH bi pheny! |
-4-ylsulfonyl)- 1,3 -thiazoli -(;ax & and N-[3-am no- |

- phenyl propyl ]1-3-([ 1,1 -bi phén -4-ylsuffonyl)- 1 ,3-thiazolidine-2

car boxai ni de. WD 03/ 082278 PCT/ 3/50083 92 SN NOOSNHz O a)

Mt sunobu-reaction using phthalimde, e.g., 3- ([1, 1 -biphenyl]-4

yl sul fonyl)-N[3-(1, 3- dioxo-1, 3-di hvdro-2Hisoindol-2 yl)-1

phenyFgliewing the shrhéingsthbd A rﬁaﬁnﬁgafrbm( bonzkneacktit acit; di-edtdsrasiul foarydy-al
structure ( 1), e.qg. 3([11 bi phenyl ]-4-ylsulfonyl)-N-(3 5

hydr cedpha ahﬁmylimcﬂtpw )mdt,h&l ehiicaz thé domgropndad- tima@ildlme(:arhmgylm @ad, 3-[[4-(2-
2.07mmol ) were dissolved in_ 20 dry THE under nitro Pht hal am de
(395mmetinsed, - dimomb oxodhsDppEaY BN HaRstx A b pirrag, 6 asagld endORtel
and g{glhwr bound tri phenyl phosphine (1.0g, 1.5eq, 2.70mml) were then
aflde PHEtY.eaction mi xture was shaken

'H-RMN (CDCls) & 7.83 (d, Jd = 8.67, 2H) ; 7.50 (d, Jd = 8.67, 2H) ; 5.47 (s, 1H) ; 3.78-
3.90 (m, 2H) ; 3.68 (s, 3H) ; 3.19 (td, Jt = 6.03, Jd = 10.55, 1H) ; 2.80 (td, Jt = 6.41, Jd =
10.55, 1H) ; 1.61 (s, 6H)

Method B:

10 A solution was made containing Intermediate 6, e.g., methyl 3-([1,1'-biphenyl]-4-
ylsulfonyl)-1,3-thiazolidine-2-carboxylate (2.0g, 5.5mmol, leq), in dry DCM (50ml). The
flask was cooled down to —20°C in a dry-acetone bath. A solution of boron tribromide
(5.55g, 22.0mmol) in dry DCM (30ml) was added drop wise over a period of 10 minutes.
The reaction mixture was stirred for 1h at 0°C. The reaction mixture was diluted with DCM

15 (50ml) and washed with a 1M HCI solution (2x50ml) and with brine (50ml) before drying
over magnesium sulfate, filtering and removal of solvent in vacuo. The desired product of
general structure (VIII), e.g., 3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic

acid, was isolated as a white powder (1.8g, 94%).

Intermediate 9: Thiazolidine intermediates of general formula (XXVIID); e.g., (35)-3-
20 ({[(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-1.3-thiazolidin-2-yl]carbonyl}amino)-3-
phenylpropyl methanesulfonate: 3-({[3-([1.1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-

yl]carbonyl}amino)-3-phenylpropyl methanesulfonate.




for 12 hours at RT. The triphenyl phosphine resin was filtered off and the

THE sol ution 10 evaporated in vacuo. The residue was taken up in DCM and

washed twwoa3ms2m8 a sat urated sodium carbonate sol uti on aod/EPh&mosamt er .

The organic |ayer was dried with magnespum sulfate and concentrated in

vacuo to give a crude product which was purified on silica gel wusing

cycl ohexane/ ethyl acetate(7/3) as eluent, to obtain the desired products,

e.g., 3-([ I , I'"- biphenyl]-4-ylsulfonyl)-N [3-(1, 3

- di oxo- 1, 3-di hydr o- 2Hi soi ndol - 2-yl ) - 1- phenyl propyl ] 15

1, 3-thi azol i di ne- 2-carboxam de i p.57% yield as a white oil

by HPLC. 'H NWMR (400MHz, CDC13) 0-2.40 (m 2H, CH2), 2.5009-

1H, CH2S), 2.90-3. RS), 3.69-3.93 (m 4H, __GPPN)H 5. 06

CH), 5.32 (s, 1H, 1H, NH)5 7.05-7.67 ( 16HN~CAH(Ar)),
M-H(ESI +): 612.6; M (ESI"

Hydra2| nol yS| S, £, Alp30an no- | enyl propyl ] - L

' bi pheny @ -1, 3- Ohigazoli d - Qb aﬁ1 (?e WO 03/08@278

PCT/ EP03/008 S he O nt er medi at &8 from s Qep, e.qg., /

3-([1,]1' - brphenyl ] - 4-yl sul fonyl ) - N9 3- (1, 3- O

di oxo-1, 3 d| hydr o- 2H i soi ndol - 2-yl ) - 1- phenyl propyl] 1 3-thiazolidine-2-carb

(1o iepnt AR dertcrlh ooy AT PNV B P e L o e LB
react #(QB’)-@-K?MO& hF%ﬁﬁﬁylﬂ?ob?l]z@@ ﬂﬁézﬁldhﬁe@@ﬁﬂaoxﬁhﬁd@%rrﬁlﬁlﬂqD'Caiﬂr)llgﬁf:ﬂgl] -4-

pht hal hydr azi de precipitate was filtered off, rinsed with

or ganynubfohybnNs(%hydmnyr atplebniytpropylie |, 3Hidarelsdide? \vasbdxaineide (.51

et hylacetate (20 m ), washed several tinmes with a sodi um hydrogeno

Car boﬁﬁﬁmmolhmara dissodyed ir ded DGM @Ombr%i]o(inammffai €2.2phe 1 stegamiod) was
sol vents were then concentrated in_vacuo to ve a_ crude conpound, which

was peddad tdlawyed bxdvseh( bemd dgrmehyinuKimb obBe Ve GFhe pacipn I gureMas stirred
bi pheth éhﬁt S&e%%\ﬁgﬁfe%st‘f?m%ﬁw&%@% R hhBeratetdard Wad dHet e
yiel dN%;_S@4, 1 Aibehtd ev%ﬁo? Lht al‘hgycru%)é‘groducts of general structure (XXVIII),
e.g., (35)-3-({[(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl} amino)-
10 3-phenylpropyl methanesulfonate and 3-({[3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-

2-yl]carbonyl}amino)-3-phenylpropyl methanesulfonate were directly utilized for the next

reaction.

'"H NMR (300MHz, CDCly); 2.0-2.25 (m, 2H), 2.25-2.8 (m, CH,S, 2H), 2.87 (s broad, CH3,
3H), 3.5-4.2 (m, CH,N, CH,0, 4H), 5.03 (m, CH, 1H), 5.15 (s broad, CH, 1H), 7.2-8.0 (m,
15 CH(Ar), 14H).

Intermediate 10: Thiazolidine intermediates of general formula (XXXI): e.g.. (28)-N-[(15)-

3-amino-1-phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1.3-thiazolidine-2-carboxamide

and N-[3-amino-1-phenylpropvyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1.3-thiazolidine-2-

carboxamide.



1H NWVR (400MHz, CDC13); 1.88 (m 2H, CH2), 2.40 (m 2H, NH2), 2.48-2.50 (m
IH CH2S), 2.89-2.90 (m 1H, CH2S), 3.20-3.53 (m 2H, CH2), 3.70-3.90 (m
2H, CH2ZN)wo93a€e27d5 (m 1 H, CH), 5.27 (s, 1 H, CH), 6.45PCWEPL3/F0SNH),
7.19-7.88 (m 14H, CH(Ar)); M+(ESI+): 9B2.47, M (ESI-): 480. 88.
Internediate 11: Substituted aryl and heteroaryl al dehyde derivatives of
general fornmula (XVI ; e.g., 6-[2-(dinethylamno

et hoxy] - 2- pyri di necar bal deh~de. O N ON H 20 a) N{2-[(6-bronp-2

pyridi nyl)oxy]ethyl}-N, N-dinmethylamne (XXIl11): 2-di nethyl am noet hanol (2
m., 20 mmol) was added at rt to a suspension of oil was not renoved)
indry DM (3 nmL). The m xture was stirred at rt 2 hours and 1 h at
60C. Then commercial 2, 6-di bronopyri gz'e_ug (6./46 o© mol , 1.3eq) was

added at rt and the whole was stirred at\rt Mwefnight. The crude m xture
was dissolved in sonme Et20 and was 25 eyfragted With 2 portions of citric
acid 30% Conbi ned aqueous phases wene washed W th\2 WO 03/082278

PCT/ EP0O3/ 50083 94 portions e%é ueous piNige was basified with
NaOH 5N at 0OC and was extr 3 , v/ 3 Portions of 20. Conbi ned organic
phases was dried over MgSOH4, ltrated and evaporated. As sone DWW

remai ned, HClI in Et20 was added. The solvents were evaporated and the

| 1) N 59l 4 , ! .
S O R AR ASE o RO SRR 90
ith 3 1 X ez -~ & 1 ne i . 3. .
LS DD Al OSSR ) YRIR R o Dot
N-{2-[(6-brono-2-pyridinyl)oxy]ethyl }-N, N-dinmethylamne (4.4309 g, 18.076
|, : : o 0. . nvB- sN4323
E”;]D 2133%’%?@6%&(]‘3 n(%f %r{iﬁ%ﬂédgh?e (XREB) 6.2 3G 1 $'-bipHeny B -H31$ulfordH) -V 43
5  hydroxy-1-phenylpropyl)-1,3-thiazolidine-2-carboxamide (1.0g, 1.0eq, 2.07mmol) were

dissolved in 20 ml dry THF under nitrogen. Phthalamide (395mg, 1.5eq, 2.69mmol),
diethylazodicarboxylate (470mg, 1.5eq, 2.69mmol) and polymer bound triphenyl
phosphine (1.0g, 1.5eq, 2.70mmol) were then added and the reaction mixture was shaken
for 12 hours at RT. The triphenyl phosphine resin was filtered off and the THF solution

10  evaporated in vacuo. The residue was taken up in DCM and washed twice with a saturated
sodium carbonate solution and then water. The organic layer was dried with magnesium
sulfate and concentrated in vacuo to give a crude product which was purified on silica gel
using cyclohexane/ethyl acetate(7/3) as eluent, to obtain the desired products, e.g., 3-([1,1'-
biphenyl]-4-ylsulfonyl)-N-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)-1-phenylpropyl]-

15 1,3-thiazolidine-2-carboxamide in 57% yield as a white oil in 96 % purity by HPLC.

'"H NMR (400MHz, CDCL); 2.10-2.40 (m, 2H, CHy), 2.509-2.61 (m, 1H, CH,S), 2.90-3.30
(m, 1H, CH,S), 3.69-3.93 (m, 4H, CH,N), 5.06 (m, 1H, CH), 5.32 (s, 1H, CH), 6.39 (m,
1H, NH), 7.05-7.67 (m, 16H, CH(A1)), 7.71-7.81 (m, 2H, CH(Ar)); M"(EST"): 612.6; M"
(EST): 610.71.

20  b) Hydrazinolysis, e.g., N-[3-amino-1-phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1, 3-

thiazolidine-2-carboxamide



10 (m 1 H; 7.24 (m | H; M-(ESI+): 245.2/247.2 b)

6-[ 2- (di net hyl am no) et hoxy] -2 pyri di necar bal dehyde: n-BuLi 2.5 Min hexane
(1.2 ni, Wornwgd278 3eq) was added at -70C to a sol uti on of pCmEPOpsOs3ICt from
the previous step, N {2-[(6-bronp-2-pyrb8inyl)oxy]ethyl}-N N dinethylam ne
(245 ng, Immol) in dry THE (10 nL). The reaction m xture was stirred at 15
70C for 1 h30 mn. Ethyl formate (freshly distilled over P205) was added at
-70C, and the reaction mxture was stirred at -70C for 2 hours. The
reacti on was quenched with addition of water. The reaction m xture was
extr ' ' VIS ihesl(pr.gapj L S
I\/gSOzla(?h ﬁl?m? gd%tgﬁgbg\gggeorﬁ{ﬁ ed t(sjfég%egq ’t%e(f)desimrptgcha " rogﬁ){:l}é?rfgl}?'%-ﬁq:;wl’@
(di medipxbani3nghsidie-2d-igoindol-di yiciaphahviphyple | {119 2hinrolidif88-carbbxa®9de . 20
"H NWMR (360 MHz, CDC13); 2.24 (s, GB); 3.62 (m 2H); 4.41 (m 2H); 6.91 (d,
| H, (40669, ;1.0cq40.6mmob)were. di8s¢lved inld, mixtare pf RO/ THE (15H)).atEranpl e
1: Ceneral protocols for the solution-phase synthesis of

1, 3- tieimpasatwenb-Soml ef hydraging avaremtrastiicpd andfregetien anixtereniigated up; toe/ T for
3-([ 1.1 -biphenyl]-4-ylsulfonyl)-N [ (1 .. . .

- 5- hy b2 beyrs:- Hirefgirpsmapgding pﬁgmlhm&a&lé@pr@mﬂ%@m& fikeged off simsed with DCM

-i péen%cgﬂg%éan%gé@ﬁhﬁi‘i@q@ﬂﬁ@% %%ﬁ%}p&ﬁﬂg%%s?% YV%I_S telfen up in ethylacetate
" AT it sl 5 st e BB B e sa LR SERRIN (1056), dried

ST R S R A e i

2. 5e0grudé-c ﬂd,"WﬁicﬁMQﬁiphﬁﬁédﬂ? sRRhedmat rﬁﬁﬁ?%ﬂfk DICIgNRIGH (98/2)
formula (M11) (Internediate 8, 4.50g, leq, 12.86mmol), e.g., 3-([1,1 -

hiopheayé fuedt,ydfSondimnitie désifed bompolunds ne g2 1448 bamidd-¢ - pleiny; I piapyd}-8-(THA -
(100n1) and the reaction m xture was cooled down to -25C. To the reaction
m xt ubipheay! ]t hedsuloed)-drdphiaziobdinesdesarbopemidaiwes dbtainedties/0%goold ad a
chloroformate (1.84qg, 1. 05e19L 13.50mnol ) in

white o1l in 98% purity by HPLC.

'H NMR (400MHz, CDCL;); 1.88 (m, 2H, CHy), 2.40 (m, 2H, NH,), 2.48-2.50 (m, 1H,
CH>S), 2.89-2.90 (m, 1H, CH,S), 3.20-3.53 (m, 2H, CHy), 3.70-3.90 (m, 2H, CH,N), 5.10

15 (m, IH, CH), 5.27 (s, IH, CH), 6.45 (m, 1H, NH), 7.19-7.88 (m, 14H, CH(Ar)); M (ESI"):
482.47; M'(ESI"): 480.88.

Intermediate 11: Substituted aryl and heteroaryl aldehyde derivatives of general formula

(XVI); e.g.. 6-[2-(dimethylamino)ethoxy]-2-pyridinecarbaldehyde.

N 0]
QC”%H
o] N—
H /

20 a) N-{2-[(6-bromo-2-pyridinyl)oxy]ethyl}-N,N-dimethylamine (XXIII):

2-dimethylaminoethanol (2 mL, 20 mmol) was added at rt to a suspension of NaH (o1l was
not removed) in dry DMF (3 mL). The mixture was stirred at rt for 2 hours and 1h at 60°C.
Then commercial 2,6-dibromopyridine (6.16 g, 26 mmol, 1.3eq) was added at rt and the
whole was stirred at rt overnight. The crude mixture was dissolved in some Et,O and was

25  extracted with 2 portions of citric acid 30%. Combined aqueous phases were washed with 2



solution in dry THE (20nl). The resulting m xture was stirred at -25C for
30m nutes, 10 after which tinme an am ne of general formula (1V) or (W)
(comrer civab oes22mt er nedi ate 2, 2.14g, 1.leq, 14.15nmol), PETEPH3/50083

(3S) - 3- am no- 3- phenyl - | - propanol, was a8dled in dry THE (20ml) over a
period of 5 mnutes. The m xture was allowed to gradually warmto room
tenperature and stirred overnight at roomtenperature. The sol vent was
renoved and the residue re-dissolved in ethyl acetate (200m ). The organic
| ayer was washed subsequently 15 with a saturated sol ution of amoni um

chl orpéigions SFEBO. THR! atfirlowd phaSanpassefiéd WA NaGHKN bt 1eC(aiP Wak extRRted

conbi ned organi c phases were dried with nmagnesi um sul fate and concentrated

i3n( \[/?Mlm3 porictisnef Eh©.Condimsdoriginiophasssewas diedraner NIEBO.¢ fidtrated and

bi pheswdporated! Ausl soomg DMK- fefnBped; HedrinxEt20 plasraddedophejsolvedts meaeol i di ne-
2- carboxam de, as a white solid (6.21 g, 96% . Silica gel chromatography,
el ut i expponated gadstheaesoltingnenlid wias nus pymptathheurss lhwradéssplveghin H20

P8 Sy St ol Tl B0 R S s
1905l LSRR e B0l AR SRERRIAR b S0 e
) et goler RIBMAL 3okt B P RTh e h stmu e

Met hoﬁ;_ 09'® PB/(PR2AMSIFGH/ 49293/ 50083 96 A sol ution was made containing a
conpound of “general structure’ (V) (Internmediate 6, 0.788 g, 2.15 mol),

£ SO0 il Y 8ol G030, B 0 T MRS S
: . : . ' Ho ,

IPevi 5tot T Pad i ErOMBESE 92220250472 uas bubbl ed s owly ¢ brough ¢ he

reacti on and deprotection was nonitored by TLC using cycl ohexane/ et hyl

acet abe §-124Yimathydamimeldhaxt-2ppoiddedadirbeblaiyiden. After approxi mately

n-BuLi 2.5 M in hexane (1.2 mL, 3 mmol, 3eq) was added at -70°C to a solution of the
product from the previous step, N-{2-[(6-bromo-2-pyridinyl)oxy]ethyl}-N,N-
dimethylamine (245 mg, Immol) in dry THF (10 mL). The reaction mixture was stirred at —
15 70°C for 1h30 min. Ethyl formate (freshly distilled over P,Os) was added at —70°C, and the
reaction mixture was stirred at —70°C for 2 hours. The reaction was quenched with addition
of water. The reaction mixture was extracted with 3 portions of DCM. Combined organic
phase were dried with MgSO4, filtrated and evaporated to give the desired product, 6-[2-
(dimethylamino)ethoxy]-2-pyridinecarbaldehyde (192 mg, 0.988 mmol, 99%).

20 'H NMR (360 MHz, CDCly); 2.24 (s, 6H); 3.62 (m, 2H); 4.41 (m, 2H); 6.91 (d, 1H,
J=6Hz); 7.44 (m, 1H); 7.60 (t, 1H, J=6Hz); 9.81 (s, 1H).

Example 1: General protocols for the solution-phase synthesis of 1.3-thiazolidine-2-

carboxamide derivatives of general formula (1); e.g.. 3-([1.1'-biphenyl|]-4-vIsulfonyl)-/N-

[(18)-3-hydroxy-1-phenylpropyl]-1.3-thiazolidine-2-carboxamide; (25)-3-([1,1'-biphenyl]-

25  4-visulfonyl)-N-[(15)-3-hydroxy-1-phenylpropyl]-1.3-thiazolidine-2-carboxamide: (2R)-3-

([1.1'-biphenyl]-4-ylsulfonyl)-N-[(15)-3-hydroxy- 1 -phenylpropyl]-1,3-thiazolidine-2-




45 m nutes, TLC showed no remaining starting materiel and DCM was t hen
evaporated in vacuo w thout heating to avoid salt deconposition. Mire DCM
(20 m) wae oshenz7added and evaporated again in vacuo to PEREBPE3/F@8RI Ni Ng
potential HC (2-3 tinmes). The desired 29 product, e.g.,

N-[ (1S) - 3- hydr oxy- 1| - phenyl propyl ] -1, 3-t hi azol i di ne- 2- car boxam de

hydr ochl ori de, was isolated as a white solid and used for the next step

wi t hout further purification and characterization. Method B: In a 6L
4-neck flask, was added a solution containing a conpound of general

str U(‘éa%@xéﬁﬁde J(QSQJSWP'I%%l@h@l-@byﬁgﬂoﬂylﬂmf(ﬁ pREYI(pyidin-2 AThethyi ) 3-
(25)-Z-({T (R - phenyT (pyridrn- 2=

yl) mahkydol @i ek cabbanplide.l, 3-t hi azol i di ne- 3-car boxyl ate, in DCM under
argon atnosphere (1250 m ). At -30C, a solution of HClI conc. (627nL,
7509[??'2%’3@ . added slowy during a period of 40m nutes. The reaction

m xt tirred at -30C for 3h30. The reaction was kept at -30C and a
solution of I L of NAOH| M was added fol |l owed by 20 1250nL of NaCOH 5M so
t hat Nemetitydimopphxdine (MMM£3.29¢, Qtﬁem‘, 39M5mme>l wastddsiedvierasolatioedfaa
-10C due to formation if ice in the f . The slurry was extracted with
DEM (®mpawndiof ggnaral rfp@nulﬂ/é\’l%@memlév’a%& aPedled H-Bommabyagss3-(hé-
desi red

(29 -RoPERY °ﬂp<ffml€cﬂ&q dribiagpldinengruaon ol dndHE (00mikdie
our fedsp b isAyeS Aol @\?ﬁgﬁseﬁf C TR ARG Rl Pt et S0 s
Phel ARIRd ¥ EP R QRO S TR TTL BRI ShRFSormartR] 898, Ri0K8, 333UrHhdy!ird"

e previous’s

phenyéo%ﬁ@ﬁhﬂ. Sgﬁm r%%@)ﬁil) dirhe 25 FRRONATAS Wik i RRIY iz BRET0m i gs,

was added a Conpound of general structure (V)

(IGOWT@T&I \&hldl’f tlhf(bt@f ﬁﬁﬂh@bﬁ gederab43rould ﬁEIGV ) 6t %Vmb()mn@erglal or Intermediate 2
[1,1' - bi phenyl ] -4-sul fonyl chloride, followed by TEA 5 (1.749g, 8eq,

17. 2ravdd, i redg 440G ED)rE) 2.a08iS)- Beamemcﬁﬂmmyﬂ-)dt-prcm , e added awdryl ITQ‘ﬂlF

(20ml) over a period of 5 minutes. The mixture was allowed to gradually warm to room

temperature and stirred overnight at room temperature. The solvent was removed and the
residue re-dissolved in ethyl acetate (200ml). The organic layer was washed subsequently
15 with a saturated solution of ammonium chloride (100ml), saturated bicarbonate (100ml)
and brine (100ml). The combined organic phases were dried with magnestum sulfate and
concentrated in vacuo, yielding the crude product of general formula (1), e.g., 3-([1,1'-
biphenyl]-4-ylsulfonyl)-N-[(15)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-2-
carboxamide, as a white solid (6.21g, 96%). Silica gel chromatography, eluting in isocratic
20  conditions (50% ethyl acetate in hexanes), which gave the separation of the desired two
pure diastereoisomers of general formula (), e.g., (25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-
[(1S)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-2-carboxamide (more polar compound,
3.1g), and (2R)-3-([1,1-biphenyl]-4-ylsulfonyl)- N-[(1S)-3-hydroxy-1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide (less polar compound, 3.0g).
25  Strategy 2:
a) Protocol for the N-deprotection step

Method A:



at room tenperature. Am nonethyl polystyrene resin (250ng) was added to the
reaction mxture and stirred for one hour before filtering at the punp.
The sol utwom3mex7svashed with citric acid (aq) (2 x 50m ) pcrhen3/sioged over
MySO4, and evaporated in vacuo. The prodaict of general structure (1),

e.g., 3-([],1" -biphenyl]-4-ylsulfonyl)-N[(1S)-3-hydroxy-I 10

phenyl propyl]- 1,3 -thiazolidine-2-carboxam de, was purified by Silica gel
chromat ography, eluting in isocratic conditions (50% ethyl acetate in
hexanes), which gave the separation of the desired two pure

di ast gr 4-
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(2R)-3-([% 1' - bi phe%l ]g4 yl sult?lomgi{g( ﬁ? X ro3thy roe%_pr_"p{gam‘“o}car onyl)-

phenyl Bribiyidliding-3- tarkoalylate i ﬁalqadrbuxé)ﬁ?Ma(iO asl3. AoDAC, dMnbiUhshluBdndnyg) ,
corr espondi reg to an overall yield of 60% Method B: To a solution of a

conpodumaoc emd) wias added; or eltm)atl(vcbm}é% gas, peviausly drisdi vitth a2l1,304 g4 trap,
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m xture was stirred overnight at roomtenperature. Am nonethyl polystyrene

nesi npfocidamy. g\gva\é[(alcﬂje&thydr(bml -pleantlpropyl] At 3utkiaaotd atd-2readbbxxamatee hour
before filtering at the punp. The solution was washed with citric acid

(aq) liydrochtoride, avab tsbmtedhaseldwbﬁersohggmd usaddfarvthp meat ewpi withoud 8irdsa278
PCT/ EP03/.50083 98 vacuo., The product of general structure (l), e.qg.

3- ([ wurifipatsere apd charagterization ) - N-[(1S)-3-
hydr oxy- | - phenyl propyl ] -1, 3-t hi azol i di ne- 2- car boxam de, was purified by

Si i cpa&tlod B:

In a 6L 4-neck flask, was added a solution containing a compound of general structure (V)
15 (Intermediate 6, 60g g, 150.18 mmol), e.g., tert-butyl (25)-2-({[(R)-phenyl(pyridin-2-
yDmethyl]lamino}carbonyl)-1,3-thiazolidine-3-carboxylate, in DCM under argon
atmosphere (1250 ml). At -30°C, a solution of HCI conc. (627mL, 7509mmol) was added
slowly during a period of 40minutes. The reaction mixture was stirred at —30°C for 3h30.
The reaction was kept at —30°C and a solution of 1L of NAOH 1M was added followed by
20 1250mL of NaOH 5M so that to obtain pH=5 . The last 50 mL of 5M NaOH solution were
added at —10°C due to formation if ice in the flask.. The slurry was extracted with DCM (5%
500mL) and dried over MgSO4 and evaporated to almost dryness. The desired product,
e.g., (25)-N-[(R)-phenyl(pyridin-2-yl)methyl]-1,3-thiazolidine-2-carboxamide
hydrochloride, was isolated and used for the next step without further purification and

25 shows no trace of racemisation.

b) Protocols for the N-capping step



chromat ography, eluting in isocratic conditions (50% ethyl acetate in
hexanes), which gave the separation of the desired two pure

di ast er eoweanesR70f general forrmula (1), e.g., (2%)-3 5 PCT/EP03/50083

([]1,1" -biphenyl]-4-ylsulfonyl)-N[(1S)-87hydroxy-I-phenyl propyl]-1, 3-thiazo
| i di ne-2- carboxam de (nore polar conpound, 280ng) and

(2R)-3-([1,]"' -biphenyl]-4-ylsul fonyl)-N

[ (1S) - 3- hydroxy-1 - phenyl propyl ] -1, 3-thi azol i di ne-2- car boxam de (| ess pol ar
conpound, 300ny), corresponding to an overall yield of 58% Method C. In a

3 L 4 b nS&of ;hd‘r‘ok
1, 3-thi azglallgl f\fz}(%\égglrtgjoxamhggqﬁegﬁgmsﬁe%(‘gguagﬁb 15 mml (yl n 1800 m}_l

dry T I hizolidie-2 \Wagbox raidechpdiozhivédeves3 6raac hegl, 2. Nvyh 6 Q&rﬂ_
1 82 M%gw%l?y gg%?i slowy, followed by (1.8g, |5mmuvl) ong%P The D

sul f oBgIMaWl0onf)deas added a conmipounil pihgendral ﬂtmcthfen(n\/[) @onomiedziabos butevaddiate
445m. of anhydrous THF, was then added over a period of 30mn at -30C. The
r eact 4,074 3me, $eqr2 ddmmebneght [ lahdbighenyd lr4-subomyl ehlasiste, Telloweddnat bre.
R e @aﬂg@w@ TR e YR S 5o
P e e R b S S0 PRl Sk o5
S, e Aha S Ry N et M e
P 1 B T O AP vl WSO 450 g e, Breicduc of
S 5 S 5 e 1
10 phenylpropyl]-1,3-thiazolidine-2-carboxamide, was purified by Silica gel chromatography,
eluting in isocratic conditions (50% ethyl acetate in hexanes), which gave the separation of
the desired two pure diastereoisomers of general formula (1), e.g., (25)-3-([1,1'-biphenyl]-4-
ylsulfonyl)-N-[(1S)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-2-carboxamide (more
polar compound, 300mg) and (2R)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1.5)-3-hydroxy-1-
15 phenylpropyl]-1,3-thiazolidine-2-carboxamide (less polar compound, 310mg),

corresponding to an overall yield of 60%.

Method B: To a solution of a compound of general structure (X) (commercial or
Intermediate 4, 504mg, leq, 2.1mmol), e.g., [1,1"-biphenyl]-4-sulfonic acid, in dry THF
(20ml), at 0°C, was drop wise added thionyl chloride (580mg, 2eq, 4.3mmol) in dry THF

20 solution (10ml). The reaction mixture was stirred at room temperature over a 2h period.
The excess of thionyl chloride was then evaporated in vacuo and the crude product of
general formula (VI), e.g., [1,1'-biphenyl]-4-sulfonyl chloride, was then directly added to a
solution of N-[(1.5)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-2-carboxamide
hydrochloride (636mg, leq, 2.1mmol) in DCM (50ml). To the reaction mixture, TEA

25 (1.74g, 17.2mmol) was added in dry DCM (50ml) and the reaction mixture was stirred
overnight at room temperature. Aminomethyl polystyrene resin (250mg) was added to the
reaction mixture and stirred for one hour before filtering at the pump. The solution was

washed with citric acid (aq) (2 x 50ml) and then dried over MgSQ,, and evaporated in



(2S)-3-([ 1,1 -biphenyl]-4-ylsulfonyl)-N[(1 S)-3-hydroxy- |

- phenyl propyl ]- 1, 3-thiazolidine- 2-carboxam de. 1H NVR (300MHz, CDC 3);
1.8-2.3 (wpo2eB22792. 55-3. 15 (m CH2S, 2H), 3.6-3.60-4.0 (®CTEHRN008H20,
4H), 5.2-5.3 (m CH | H, 5.35 (s, CH 9®.5H), 5.37 (s, CH 0.5H), 7.2-8.0
(m CH(Ar), 14H); M+(ESI+): 483.1; M(ESI-) 481.1. 5N,,. N\ \ SOOH O
5 (2R -3-([ 1,1 -biphenyl]-4-ylsulfonyl)-N[(1 S)-3-hydroxy- |

-phenyl propyl]-1,3 -thiazolidine- 2-carboxam de. 1H NVR (300MHz, CDC13);
1.8-2. 25 (m 2H), 2.55-3.15 (m CH2S, 2H), 3.65-3.8 (m CH)N, 2H),

3. 65- e%@ucgbﬂ‘ eReral §fFucfdie g—)H)e; .53:\'21 Gsbiﬁﬂ’ényl]ﬂhf\?/lguﬁogg@éﬂ'ﬂ %’)0—3-

CH(Ar ), 14H) Mr(ESI +) © 483.1; M (ESI

(2R) -Byddoxy-1- |@h opy1 143Yﬂh$alidlm”iﬁé9%-bhl[b(ok mide; wadpaxified by Sili 1
-phenﬁprggy ph gn?hFZZ]OHdI ne- 2-carboxam ge] "H Nl\/gu(ggeOM—l}; 1(1%10 g)

1. 85- @rbn(atog@%p)hy, elamgin BocmticCtg]itidHy (50% 6thyd age(am 1rchman€$l)i2®h1czh-gave
5253(mCHl,537sCHlH),72580®§f Ar),
Vi ( E91h€)sep48’81m1 oMl(eE®s41)ed4mo pure diasterapisenpers (g[eneral formula (1), e.g., (25)-3-

éL ﬁllaz&hloﬁ'l B Qﬂ i‘ﬂ)ksi H))Hl\ﬁ(llé&ﬁ%}’é hydréo V%rtb%g(ﬁggli‘géhhél?&:%hgé%col S
startin

o1 egoshmide fhats PQlﬂ"f"&’H}P‘?‘ﬂl‘I ), and @RI hinhendl-dey lpulfonyD-N-
(Int e[r('irg'sj-'?,@flﬁd@xy@ﬂq)h\@@yR)‘VOB?%ZF,%—E]gécﬁf@ﬁé-sﬂggt%oxam1de (less polar compound,

300mg), corresponding to an overall yield of 58%.

Method C: In a 3 L 4 necks flask was dissolved (2S)-N-[(R)-phenyl(pyridin-2-yl)methyl]-
10 1,3-thiazolidine-2-carboxamide hydrochloride (50.4g, 150mmol) in 1800 mL of dry THF
under argon at —30°C. When the temperature was reached, NMM (198mL, 182mmol) was
added slowly, followed by (1.8g, 15mmol) of DMAP. The sulfonyl chloride, e.g., [1,1'-
biphenyl]-4-sulfonyl chloride dissolved in 445mL of anhydrous THF, was then added over
a period of 30min at —30°C. The reaction was stirred overnight and allow to warm to room
15  temperature. The solvents were evaporated under vacuum (temperature of the bath = 35°C)
and the resulting oily-solid slightly pink mixture was dissolved in 2L of AcOEt and this
mixture was extracted with 2x500mL of NH4Cl sat, NaHCO; sat. and NaCl sat. The
organic layer was dried over MgSOy and evaporated to give 100g of crude product. No
racemisation was detected by chiral HPLC (WhelkO1 (S, S) hexane/EtOH 5/5 0.1% TEA).
20  The crude product was purified by flash chromatography to give 41.45g of the desired
product (25)-3-(1,1'-biphenyl-4-ylsulfonyl)-N-[(R)-phenyl(pyridin-2-yl)methyl]-1,3-

thiazolidine-2-carboxamide as a white solid. Yield: 53.5%.
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100 commerci al (2R)-2-am no-2-phenyl ethanol, the title conpound was
obtained in 98% purity by HPLC. g H N,,. SOOOH O'H NWR (300Mz,
CDC13); 2wé-03/082¢sm CH2S, 2H), 3.5-3.7 (m CH2N, 2H), 3. 7P8TEPONH0083 CH20,
2H), 4.9 (m CH 1H), 5.2 (s, CH 1H), 991-7.9 (m CH(Ar), 14H); M+(ESI +):
469.2; M (ESI-) 467.1. Example 3: 3-(r 1

1' - bi phenyl ]-4-ylsul fonyl)-N[(R) -phenyl (2-pyridinyl)nmeth 11-1, 3-

t hi azol i di ne- 2- car boxam de. Followi ng the general strategies and protocols
outlined in Exarrpl e 1, starting from3 10

([1, 1( ,§§ dpg nyl %lpﬂeﬁi/ﬂmﬂﬂnh)]w : EG'SJ)Z?JH)@&&@)Z ﬁam ngv&pﬂ]-qcs ‘i’hlazohdlrie,-

(I'nte and” (R) - phenyl yri‘di nyl) me ernedi at e

t he tziclaﬁb&mmmenﬂvaMRt(Beomﬂzl GDI@P:@ mrz anbmm?msss M&n S:H2$3 IMIH

NVR (300MHz, CDCl13); 2.5-3.0 (m CH2S, 2H), 4.0°(m CH2N 5.41 (s,
CH, 15 3)6!9H}0(51 4QH(2N CIH;OQ4EH)DS 26537(r(1nCH;HH)l|‘5)35 gs, ZZHsOiHI-D 511}17 (s, CH,

7.1-7.8 (m CH(Ar) IX é 6 (m CH,

M- Esﬁ)éﬂ) 31268:0 (lm@ém 1), $4}41);1M£€E b 683 1 M([ESJl)481 1.

1' - bi phenyl]-4-ylsulfonyl)-N[ 1-(4-fluorophenyl)-3-hydroxyprop Iyl _ 1.3 -
t hi azol i di ne- 2- car boxam de. WD 03/082278 PCT/ EP03/50083 101 Fol |l owi ng t he
general strategies and protocols outlined in Exanf 1, starting from 3-
([1, 1" - bi phenyl]-4-ylsul fonyl)-1, 3-thlzzc§ i di ne 2xcagrboxylic acid

-0 O

(I'nternediate 8) and 3-
O
(o)

(2R)-3~([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1S)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-
2-carboxamide. '"H NMR (300MHz, CDCly); 1.8-2.25 (m, 2H), 2.55-3.15 (m, CH,S, 2H),
3.65-3.8 (m, CH1N, 2H), 3.65-4.0 (m, CH-»0, 2H), 5.2 (m, CH, 1H), 5.36 (s, CH, 1H), 7.2-
8.0 (m, CH(Ar), 14H); M"(ESI™"): 483.1; M(ESI") 481.2.

\
Ot
(0]

(2R)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1S5)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-
2-carboxamide. 'H NMR (300MHz, CDCL); 1.85-2.3 (m, 2H), 2.55-3.15 (m, CH,S, 2H),
3.65-3.9 (m, CHsN, CH-0, 4H), 5.2-5.3 (m, CH, 1H), 5.37 (s, CH, 1H), 7.25-8.0 (m,
CH(Ar), 14H); M"(ESI"): 483.0; M'(ESI") 481.0.

10

15 Example 2: 3-([1.1'-biphenyl]-4-ylsulfonyl)-N-[(1R)-2-hydroxy-1-phenylethyl]-1,3-

thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from 3-

([1,1’-biphenyl}-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and



am no- 3- (4-fl uorophenyl)-I|-propanol (Internmediate 2), the title conpound
was obtained in 92% purity by HPLC. F S NN OOOOCH 5 1H NWR (400MHz,
CDC13); 1we-03n0dfa7f m CH2, 2H), 2.5-2.9 (m CH2S, 2H), 3.5P8TRPO3F008LTH2N,
CH2O, 4H), 5.15 (m CH, 1H), 5.25 (s, Q80 1H), 7.1-7.9 (m CH(Ar), 13H);
Mt(ESI +): 501. 3. Exanple 5:
3-([1,1 -biphenyl]-4-ylsulfonyl)-N[1-(3-furyl)-3-hydroxypropyl]-1,3- 10
t hi azol i di ne- 2- car boxam de. Followi ng the general strategies and protocols
outlined in Exanple 1, starting from 3-
(L1, 12 ] L £ on e i S . )
(1 obhpienr RS2 e opel et Aenfogfaseiytbaigel fogss purly
titleb)cp]mnd was obtained in 98% purity by HPLC. O -SHNN S,:0 OH
15 "H'NWR (400MHz, CDC13); 1.7-2.2 (in, CH2, 2H), 2.5-2.9 (m CH2S, 2H),
3.6-3.8 (in, CH2N, CH20 4H), 5.12 (m CH 1H), 5.21 (s, CH IH),
6.25-6.35 (d, CH(furyl), 1H, 6.9- 7.1 (m CH(furyl)\y 1 H, 7.3-7.9 (m
CH(Ar), | OH); Mr(ESI+): 473.1; M(ESI-(L'S 471,1. WO 3/ 082278

N

PCT/ EPO3/ 50083

'H NMR (300MHz, CDCls); 2.4-2.9 (m, CH,S, 2H), 3.5-3.7 (m, CH,N, 2H), 3.7-3.9 (m,
5 CH,O0, 2H), 4.9 (m, CH, 1H), 5.2 (s, CH, 1H), 7.1-7.9 (m, CH(Ar), 14H); M"(EST"): 469.2;
M(ESI') 467.1.

Example 3: 3-([1,1'-biphenyl]-4-vyisulfonyl)-N-[(R)-phenyl(2-pyridinyl)methyl]-1,3-

thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from 3-
10 ([1,1°-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and (R)-
phenyl(2-pyridinyl)methanamine (Intermediate 1), the title compound was obtained in 96%

purity by HPLC.

'H NMR (300MHz, CDCl;); 2.5-3.0 (m, CH,S, 2H), 3.6-4.0 (m, CH,N, 2H), 5.41 (s, CH,
15 0.5H), 5.42 (s, CH, 0.5H), 6.07 (m, CH, 1H), 5.2 (s, CH, 1H), 7.1-7.8 (m, CH(Ar), 16H),
7.8-7.9 (m, CH, 1H), 8.5-8.6 (m, CH, 1H); M"(ESI"): 516.3; M'(ESI') 514.1.

Example 4: 3-([1,1'-biphenyl]-4-vlIsulfony])-N-[1-(4-fluorophenyl)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide.




102 Exanple 6: 3-([1,]'-biphenyl]-4-ylsulfonyl)-N[I-(2-chlorophenyl)-3-h

ddroxypropyl]-1, 3- thiazolidine-2-carboxam de. Follow ng the general

st rat egi esoandsprot ocol s outlined in Exanple 1, starting fPcomp8s/soBal, 1

' - bi phenyl]-4-ylsulfonyl)- 1 ,3-thiazollMdi ne-2-carboxylic acid

(I'nternediate 8 and 3 5 am no-3-(2-chl orophenyl)-1-propanol (Internediate

2), the title conpound was obtained in 94%purity by HPLC. S N C O OH

"H NWVR (400MHz, CDC13); 1.95-2.15 (m CH2, 2H), 2.5-2.9 (m CH2S, 2H),
6-3.8 (m CH2N, CH2O, 4H), 5.28 (s, CH, 0.5H), 5.29 (s, CH 0.5H),

3.
?: 45_5F5116Win§'fhe bhleral stkatégles it protoEblsASutlindd i ExMi B! I)sta®ihe fonE3anpl €
(0} Pibiphchy B- ghyds )1 MtlazbBdbé-Orcapbony i adididrertismybarid 3

a

i azol i di ne- 2- car boxam de. Fol | owi ng the gener strategi es and protocol s
t | | amdno-3-E@dlvoreplignyd)-drpiopandl Omt&mediate 2), the title compound was obtained in
1,1 -bi phenyl]-4-ylsul fonyl)-1, 3-thiazolidine-2-carboxylic acid
n
n

t eP2¥dpaniy By 3- 15 ami no - 3-(2-chl orophenyl) - 1- pr opanol

ternediate 2), the title conmpound was obtained in 99%purity by HPLC
CSHCO NOO \ ,-::-- OOHW 03/082278 PCT/ EPO3/50¢83 103 'H NMR
(400MHz, CDC13): 1.8-2.2 (m CH2, 2H), 2.55-3.0 S, 2H), 3.6-3.8 (m

(3
=
(0]
'H NMR (400MHz, CDCly); 1.8-2.15 (m, CH,, 2H), 2.5-2.9 (m, CH,S, 2H), 3.5-3.8 (m,

CH,N, CH,0, 4H), 5.15 (m, CH, 1H), 5.25 (s, CH, 1H), 7.1-7.9 (m, CH(Ar), 13H);
M (ESI"): 501.3.

[
t
(0]
(
(
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Example 5: 3-([1,1'-biphenyl]-4-ylsulfonyD)-N-[1-(3-fury])-3-hydroxypropvyl]-1,3-

10  thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from 3-
([1,1’-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and 3-
amino-3-(3-furyl)-1-propanol (Intermediate 2), the title compound was obtained in 98%
purity by HPLC.

L _~ 0
O §=0 OH
o

'H NMR (400MHz, CDCL); 1.7-2.2 (m, CHa, 2H), 2.5-2.9 (m, CH,S, 2H), 3.6-3.8 (m,
CH,N, CH,0, 4H), 5.12 (m, CH, 1H), 5.21 (s, CH, 1H), 6.25-6.35 (d, CH(furyl), 1H), 6.9-
7.1 (m, CH(furyl), 1H), 7.3-7.9 (m, CH(Ar), 10H); M*(EST"): 473.1; M(EST): 471.1.

15



CH2N, CH2O, 4H), 5.1-5.2 (m CH IH), 5.24 (s, CH 0.5H), 5.28 (s, CH,

0.5H), 7.2-7.9 (m CH(Ar), 13H); M(ESI+): 517.1; M(ESI-): 514.8. Exanple

8: N [1-(wo3d3benzodi oxol -5-yl)-3-hydroypropyl ]-3-([1, 1" - bipph@ryd/Foods 5

yl sul fonyl)- 1, 3-thiazolidine-2-carboxari2zde. Foll ow ng the general

strategi es and protocols outlined in Exanple 1, starting from 3-

([1,1"-bi phenyl ]-4-yl sul fonyl)-1, 3-thiazolidine-2-carboxylic acid

(I'ntermediate 8) and 3- amino-3-(1, 3-benzodi oxol - 5-yl)-1-propanol

(Interrredl ate 2), the title conpound was obtal ned |n 92%pur|ty by HPLC. O
) - Gkl NI 4 , »

I H), th5az"<ﬁ1c(1ﬁe Chhrbdnaide’. 28 (5. O 0 5H. 587 (5. i 1H. 5.89 (s,
CH, 1H), 6.8-7.9 (m CH(Ar), 12H) M-(ESI +): 527.1; M (ESI-): 525.0.

Sk SR Tl B AL R MBS omale L ssting fm >
ot 'a'r ?WAglgflﬁ @ﬁ@?pﬁ st AR £ AR 95k Bo RVt hORF(hLrRE RS kind 3-
STt - Biiad-BOCnYh kebhABIMIT- brtsdnl SRLHALRIZ 25 AHB0I bGmBbld Gl SEERIIE

nyl -1 -propanol conpound
obt ai g%}, ll,ﬁh@SB@ HRrty by HPLC. WO 03/082278 PCT/ EPOS/ 50083 104 S H

(x( b
O e

'H NMR (400MHz, CDCly); 1.95-2.15 (m, CH,, 2H), 2.5-2.9 (m, CH,S, 2H), 3.6-3.8 (m,
CH.N, CH,0, 4H), 5.28 (s, CH, 0.5H), 5.29 (s, CH, 0.5H), 5.4-5.5 (m, CH, 1H), 7.1-7.9
10  (m, CH(Ar), 13H); M*(ESI"): 517.3.

Example 7: 3-([1.1'-biphenyl]-4-vlsulfonyl)-N-[1-(3-chlorophenyl)-3-hydroxypropyl]-1.3-

thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from 3-
([1,1’-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and 3-
15 amino-3-(2-chlorophenyl)-1-propanol (Intermediate 2), the title compound was obtained in

99% purity by HPLC.

Cl

| o)
=0
(o)



N,.. NOOSOH O'HNW (400MHz, CDC13); 1.27 (s, CH3, 9H), 1.65-2.15
(m CH2, 2H), 2.45-2.95 (m CH2S, 2H), 3.6-3.95 (m CH2N, CH2O, 4H),
5.1-5.2 (wpo@es22f8 H), 5.26 (s, CH, | H), 7.3-7.7 (m CH( RCY/EPBIH0083

M-(ESI +): 463.1; M (ESI-): 461.6. 5 Exargle 10:
(2S)-N-[(1S)-3-hydroxy-|-phenyl propyl ]-3-[(4-tent-pentyl phenyl)sul fonyl]-
1,3 -thiazolidine-2-carboxam de. Follow ng the general strategies and
protocols outlined in Exanple 1, starting from 3-[ (4-

tert-pentyl phenyl)sul fonyl]-1, 3-thiazolidine-2-carboxylic acid

(1 nt erpyagh CTOOTH! ¢iD A 3. -GHaMDPD; 3:Ph8NY iy I ¢
title corrlggﬁg(él@\ll)val\gﬂgbt ai ned’ ?n@gQ%/?%iO@gg’?iQF?’ %yﬁllI%LrUC.(mKl ?EES%QIP?I’ 346%88-(@’
NVR (@BOM;CHOOCHH), 91682 ((m, CH; TH3HE.243(), ,CH, DBSH, 5.283(¢s, &P, 01519% 12-79
= 7.4Hz, 2H), 1.88 (m CH2, | H), 2.19 (m CH2, | , 2.5 (m CH2S, | H),
2. 94 (faf CH{AT)2HEHp S (BSBMzS 1 TH2 SA°(EST): 3148-3.87 (m CH2N, CH2O, 4H), 5.2
(td, J = 6.6Hz and 3.8Hz, CH, 15 1 H), 5.32 (s, CH | 7.25-7.8 (m

|_|)
DIropy _IBR( 16

0 Ony =N T-12- V -3 ,
t bi azpkiFbASH2t SAXdiAE.2-¥RHRhRAd& 78 PCT/ EP03/ 50083 105 Foll owing the
general strategi es and protocols outlined in Exanple 1, starting from 3-

3-Be uo}o‘ N-B-h{

Following the general strategies and protocols outlined in Example 1, starting from 3-
([1,1’-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and 3-
amino-3-(1,3-benzodioxol-5-yl)-1-propanol (Intermediate 2), the title compound was

obtained in 92% purity by HPLC.

\_~ 0
O s=0 OH
0

~'H NMR (400MHz, CDCL); 1.7-2.2 (m, CHa, 2H), 2.45-3.0 (m, CH,S, 2H), 3.6-3.95 (m,
CH;N, CH,O0, 4H), 5.0-5.1 (m, CH, 1H), 5.26 (s, CH, 0.5H), 5.28 (s, CH, 0.5H), 5.87 (s,
CH, 1H), 5.89 (s, CH, 1H), 6.8-7.9 (m, CH(Ar), 12H); M"(ESI"): 527.1; M(ESI): 525.0.

10

Example 9: (285)-3-[(4-tert-butylphenyl)sulfonyl]-N-[(15)-3-hydroxy-1-phenylpropyl]-1,3-

15  thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from 3-[(4-
tert-butylphenyl)sulfonyl]-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and
commercial (35)-3-amino-3-phenyl- 1-propanol, the title compound was obtained in 98%

purity by HPLC.



([1,1" - bi phenyl]-4-ylsulfonyl)-1, 3-thiazolidine-2-carboxylic acid
(I'ntermedi ate 8) and 3- am no-3-(2-fluorophenyl)-1-propanol (Internediate
2), the twolog/ognmpound was obtained in 96%purity by HPLECTEPHB/HM083 F ' S
OOOH O5 1H NWR (400MHz, CDC13); 2.2W04m 3H), 2.25 (m 1H), 2.95 (m
1H), 3.63-3.90 (m 4H), 5.31 (m 2H), 6.99-7.86 (m 13H).; Mt(ESI+): 501,
M (ESI"): 499. Exanple 12: 3-([ |

, 1' -bi phenyl ] -4-yl sul fonyl)-N-[1I-(2-methyl phenyl) - 3-hydroxypropyl]-

1, 3-thi azol i di ne-2-carboxam de. 10 Foll owi ng the general strategies and
protocols outlined in Exanple 1, starting from 3-
([1,1 -bi phenyl]-4-ylsul fonyl)-1,3-thiazolidine ar boxylic acid
(Internediate 8) and 3- ami no-3-(2- mefhygl phemyl ) =L-propanol (Intermnediate
2), the title conpound was obtained i/n 8%Murity by HPLC. SN N\ OO OH
15 '"H NWR (300MHz, CDC13); 1.86 (m 1My~ 2Y09 (\m 1H), 2.36 (s, 3H), 2.57

(in, 1H), 2.99 (m 1H), 3.72-3. m 14H),05.31-%.40 (m 2H), 7.19-7.88
(m 13H); M-(ESI+): 497; M ( y 03/ 08XII8 PCT/ EP03/ 50083 106

'H NMR (400MHz, CDCl3); 1.27 (s, CHs, 9H), 1.65-2.15 (m, CH,, 2H), 2.45-2.95 (m,
CH,S, 2H), 3.6-3.95 (m, CH,N, CH,0, 4H), 5.1-5.2 (m, CH, 1H), 5.26 (s, CH, 1H), 7.3-7.7
(m, CH(Ar), 9H); M"(ESI"): 463.1; M'(ESI"): 461.6.

5 Example 10: (25)-N-[(15)-3-hydroxy-1-phenylpropyl]-3-[(4-tert-pentylphenyl)sulfonyl]-

1.3-thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from 3-[(4-
tert-pentylphenyl)sulfonyl]-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and
commercial (35)-3-amino-3-phenyl-1-propanol, the title compound was obtained in 99%

10  purity by HPLC.

H
[i\(N”“
N o0
%:O OH
0

"H NMR (400MHz, CDCL); 0.63 (t, J = 7.3Hz, 3H), 1.29 (s, CHs, 6H), 1.65 (g, J = 7.4Hz,

2H), 1.88 (m, CHa, 1H), 2.19 (m, CH,, 1H), 2.5 (m, CH,S, 1H), 2.94 (dt, ] =12Hz and

5.6Hz, CH,S, 1H), 3.65-3.87 (m, CH,N, CH,0, 4H), 5.2 (td, J = 6.6Hz and 3.8Hz, CH,
15 1H), 5.32 (s, CH, 1H), 7.25-7.8 (m, CH(Ar), 9H); M"(ESI"): 477.2; M(ESI"): 475.0.

Example 11: 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(2-fluorophenyl)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide.




Exampl e 13: 3-([ 1,1'-biphenyl-4-ylsulfonyl)-N[

1- (2- met hoxyphenyl ) - 3- hhydr oxypropyl ]- 1, 3-thi azoli di ne-2-car boxam de.

Fol | owi ngwbhwe/ogemer al strat egi es and protocol s outlined i mCEFROpb@si,
starting from 3- 105

([]1,1" -biphenyl]-4-ylsulfonyl)-1, 3-thiazolidine-2-carboxylic acid
(I'ntermediate 8) and 3 5 am no- 3-(2- net hoxyphenyl ) - 1-propanol (Internedi ate
2), the title corrpound was obtained in 87%purity by HPLC. fMe Hn//-\
0--a S00 CH O '"HNWR (300MHz, CDC13); 2.00 (m 2H), 2.57 (m | H),

2. 87- Foﬁgw‘ir% tl?é‘%en@raﬁgtrﬁteé@es(éﬂd %%ﬂbc%@ -ARlihed nQ E%dd}npléb 19%t;{r$mg]fr§1|ﬁ) 3 3.98

(s, 1.2H) 5.43 (m 10
7.22-([148- lﬁupsheayo] 4Bflétﬂfcﬁﬁyl)«'ilﬂ-,thféz6ﬂd(rm—23i‘d)rbo>2y17<7aém (Iaté)rmemae &)rand 2H),
8.26 (d, J = 0.6H), 8.47 (d, J = 9.8 HZ, 0.4H); MH(ESI+): 513:

1-( EShm)no-BELCIZ ﬂusxapdmlyl)czl p@p@pon(memnqxhetwﬂ the yitleudcopyund s dbtained in

-(2,6-di flugrophen 3- hydroxypropyl I - 1,3 -thiazolidine-2-carboxam de.

Fol | o%%gm"h@’ g)érﬂﬁlab strategi es and protocols outlined in Example 1,
starting from3 15

([1,1"-biphenyl ]-4-ylsul fonyl)-1, 3-thiazolidine- .,. boxylic acid

(I'nternmedi ate 8) and 3- am no-3-(2, 6-difl uorophe 1- pr opanol
(Internmediate 2), the title conmpound bt a|-|ned n 80% purity by HPLC. F
SNF OOOOCHW 03/ 082278 PCT/ EPOB)NE5 N6%' H\NVR (300MHz, CDC13);
2.0l (m 2H), 2.69 (m | H), 3.00 (m .69\ 3.9 (m 4H),

‘c‘foo oK

'H NMR (400MHz, CDCl); 2.24 (m, 3H), 2.25 (m, 1H), 2.95 (m, 1H), 3.63-3.90 (m, 4H),
5.31 (m, 2H), 6.99-7.86 (m, 13H).; M (ESI"): 501; M'(EST): 499.

Example 12: 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(2-methylphenyl)-3-hydroxypropyl]-

1.3-thiazolidine-2-carboxamide.

10  Following the general strategies and protocols outlined in Example 1, starting from 3-
([1,1°-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and 3-
amino-3-(2-methylphenyl)-1-propanol (Intermediate 2), the title compound was obtdined in

98% purity by HPLC.

e

15 'HNMR (300MHz, CDCL); 1.86 (m, 1H), 2.09 (m, 1H), 2.36 (s, 3H), 2.57 (m, 1H), 2.99
(m, 1H), 3.72-3.92 (m, 4H), 5.31-5.40 (m, 2H), 7.19-7.88 (m, 13H); M*(ESI*): 497; M"
(ESI'): 495.



4.32 (m 0.5H), 5.36 (m | H, 562 (m 1H, 6.91-7.91 (m 13H).;

M+(ESI +): 519; M (ESI-): 517. Exanple 15: 3-(]
1, 1' - bi phwoywBsps2278/1 sul fonyl) N[ 1-(2,4-di net hyl phenyl) - 3Paydroxyqpsdpyl ] - 5
1, 3-thiazoli di ne-2-carboxam de. Follow g the general strategi es and
rotocols outlined in Exanple 1, starting from 3-
[1,1" -biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid
| nt er medi at e 8) and 3- am no- 3-(2, 4-di net hyl phenyl) - 1- pr opanol
Internediate 2), the title conpound was obtained in 94.9% purity by HPLC.

N E&Q@SQ Bt 301! le%r{ﬂBQ%ulfQ@@VLlé—(-zgﬂle(tﬁbx%ﬁ g) @%ﬁdﬂox%ﬁ} %]30

6H) 56 (M  LH)

m 0.
| 1 B)}thidzolidiRe-DZcarboxahlide6. 76 (m 2H), 6.99 (in, 2H), 7.45-7.93 (m
9H) ; M(ESI-): 511. M (ESI-): 509. Exanple 16: Ceneral protocols for the

of geheiap e MRt FoBhict i Rl b B gL it R A T by
o LSRR TS0 3 AR UFFROPE IS AR e g o
Do e R3S msﬁﬁﬁﬁfﬁf@gﬂéé‘ R ARl T P SR ity Ge SRR
(I'nt emng’yj%a@@“@ byl HE.QC. and LiBr (1,5eq) were dissolved in a mxture of

acetonitrile/2-butanone (1:1) (e.g., dilution 500ng in 10m of solvents)
and agitated for 20mn at roomtenperature. To this solution was added WO

03/ 082278 PCT/ EPO3/50083 108
( >\§( OMe

a’oo ox

'H NMR (300MHz, CDCL); 2.00 (m, 2H), 2.57 (m, 1H), 2.87-2.98 (m, 2H), 3.62-3.70 (m,

3H), 3.92 (m, 0.4H), 3.92 (s, 1.8H), 3.98 (s, 1.2H), 4.04 (m, 0.6H), 5.23 (m, 1H), 5.43 (m,
10 1H), 6.92 (m, 2H), 7.22-7.45 (m, 2H), 7.46 (m, 3H), 7.60 (m, 2H), 7.77 (m, 2H), 7.90 (m,

2H), 8.26 (d, J = 11.7 Hz, 0.6H), 8.47 (d, J = 9.8 Hz, 0.4H); M"(ESI"): 513; M (ESI): 511.

Exaniple 14: 3-([1.1'-biphenyl]-4-vlsulfonyD)-N-[1-(2.6-difluorophenyl)-3-hydroxypropyl]-

1.3-thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from 3-
15 ([1,1°-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and 3-
amino-3-(2,6-difluorophenyl)-1-propanol (Intermediate 2), the title compound was obtained

in 80% purity by HPLC.

[H :



TEA (1l eq) and the am ne of general structure HNRSR6 (3-4eq) in | O
acetonitrile/2- butanone (1:1). The reaction m xture was heated at refl ux
(80C) forwheh/os8Ehe reaction mxture was cool ed down to r ®omIEPesP@BAL Ur €
and evaporated in vacuo, redissolved i n07Et OAc (50nl) and washed with an
ageous solution of NaHCO3 sat.. The organi c phase was 5 dried over Na2SO4.
The crude product of general fornmula (1) was purified on FC with an
appropri ated gradi ent Et QAc: Cycl oHexane: MeCOH. Method B (displ acenent by
primary ami nes): The nesyl ate derivative of general formula (XXVII1)

(I nt erpragiat : o v ion T > IHYtY.09-37 i
76ml of THF)@@%ﬁ?%@é%%%?p’gnn‘h%yqéus@ige %gt(%’gli}g}r%}cg?gogg{(g) S AH),

(2eq.4.32Men tMSHHNBIBH ah, JENes2 Ghl UEDHU6S IHNBERGN( 33516)? -M+%HE):aﬂt&:dM'éE@l'):
the reaction m xtures were shaken at room tenperature for days. Potassium
carbombl.e and sodiumiodide were filtered and the THE evaporated. The
resi due was dissolved in DCM and Aneba (am nonet hyl benzyl al dehyde) resin

ha ke

it b eliowies thesertbral FatcARSEMbP Ot HES RSN o BIBHRIF Ty SHERAE (60T ur o
I , I ' d ,HCl/ Ne 1/ i 2
Scarmpe: 1 pesy T3 sl Ry g RS 2 b0 peadpREFed e Biard s,
th | ) -q; & - I B . [ '
. bl d-cifAhen PhELAtSaRol (rherhed S 28 sty Sompoundavas ) o
16, Sﬁ% iedGinf 929%4 ?ﬁ}ity?’bsl{}[lpg@.' 3- ([_1,1"-Dbiphenyl]-4-ylsu
| f ony ?‘?1, 3-thiazol i din-2=yl]carbonyl } am no)-3-phenyl propyl

met hanesul fonate (Internmediate 9) and 2-furyl - N net hyl met hanam ne, the
title conpound 25 was obtained in 98.2% purity b C. WD 03/082278

PCT/ EPO3/ 50083 109
- O
O \\’O OH
(o]

'H NMR (300MHz, CDCL); 1.94 (m, 1H), 2.09 (m, 1H), 2.30 (m, 6H), 2.56 (m, 1H), 2.87
(m, 0.5H), 2.99 (m, 0.5H), 3.70 (m, 3H), 391 (m, 1H), 5.31-5.37 (m, 2H), 6.76 (m, 2H),
6.99 (m, 2H), 7.45-7.93 (m, 9H).; M'(ESI): 511. M'(ESI"): 509.

10

Example 16: General protocols for the solution-phase synthesis of 1.3-thiazolidine-2-

15  carboxamide derivatives of general formula (I) from intermediates of general formula

(XXVIID (Intermediates &)

Methods for the nucleophile substitution of the mesylate group in compounds of general

structure (XX VIII) (Intermediate 9) by primary or secondary amines include:

Method A (displacement by secondary amines):
20  The mesylate derivative of general formula (XXVIII) (Intermediate 8, leq.) and LiBr
(1,5eq) were dissolved in a mixture of acetonitrile/2-butanone (1:1) (e.g., dilution 500mg in

10ml of solvents) and agitated for 20min at room temperature. To this solution was added



SHN,.. NO \ ,00/ NO "H NW (300MHz, CDC13);' H NWVR (300MHz,
CDC13); 1.85-2.2 (m 2H), 2.5 (s, CH3N, 3H), 2.45-3.00 (m CH2S, 2H)),
2.7-3.0 (wpoGeg7s 2H), 3.6 (m CH2N, 2H), 4.2 (m CH2N, 2PHr/EP43/F0083n CH, |
H, 5.3 (s, CH 1H), 6.37 (m CH(furyl)L08l H, 6.56 (m CH(furyl), 1 H, 5
7.05-8.0 (m CH(Ar), 15H), 8.7 (m NH, 1H); M (ESI): 576.1;, M (ESI-):
573.8. Exanple 18: (2S)-3-([ 1,1 -biphenyl]-4-ylsulfonyl)-N[(1 S)-3

- (di et hyl am no) - 1- phenyl - propyl] -1, 3 -thiazolidi ne-2-carboxam de.
Fol l owi ng the general method A as outlined in Exanple 16, starting from

(39) 'ﬁEA{il(eéf)ana'thé lamine of general structure HNR’R® (3-4eq) in 10ml acetonitrile/2-

1,1 -bi phenyt]-4-yl sul fonyl) -1, 3-thiazolidin-2-yl]carbonyl) am no)

- 3- phamthone Pyl ) 10heetdaimsmikeiratveay hedted aedéfhie (80°Cindr NShd Téehehetione,
the title conpound was obtained in 98.6% purity by HHLC. N CSH NOO O
\ \  Omixturé wis' déodRdonantd-oonDivE@peratutsad evaperaled bz ya@H), redissglved inCH2,
2H), 2.79-2.81 (m CH2N, 6H), 3.05 (m CHzS, 1H), 3.05-3.50 (broad, H20,
3. 81 Et@AcKsfmIend washed(wih an aqeous seheion afNa€Qs satH I heigrganicaphgse, was

S e uaenispan Thodyhde pigiich st Flyld 65 ohis piibes Sond i an
W CESL ) 538 D M RSO ACTRScrIQ SNEGRT® PO/ P03 50083

Method B (displacement by primary amines):
The mesylate derivative of general formula (XXVIII) (Intermediate 8, leq.) was dissolved
in dry THF (e.g., dilution 760mg in 76m! of THF). Sodium iodide (10 eq.), anhydrous
10 potassium carbonate (2eq.) and the amine of general structure HNR’R® (3.5¢q.) were added
and the reaction mixtures were shaken at room temperature for 6 days. Potassium carbonate
and sodium iodide were filtered and the THF evaporated. The residue was dissolved in
DCM and Ameba (aminomethylbenzylaldehyde) resin (2 eq.) was added to the flask. The
reaction was shaken at room temperature over night. The resin was filtered and the solvent
15 removed. The compounds were analyzed by LC-MS. When the purity was <60%, the
compound was further purified using amberlyst 15 resin in MeOH. The reaction mixture
was shaken at room temperature for 2 days. The resin was filtered and washed with
methanol. The final product of general structure (I) was then released using concentrated

HCI/MeOH (1/1)) over night.

20 Example 17: (25)-3-([1.1'-biphenvl]-4-visulfonyD)-N-{(15)-3-[(2-furylmethyD(methyl)-

amino]-1-phenylpropyl}-1.3-thiazolidine-2-carboxamide.

Following the general method A as outlined in Example 16, starting from (3.5)-3-({[(25)-3-
([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl}amino)-3-phenylpropyl
methanesulfonate (Intermediate 9) and 2-furyl-N-methylmethanamine, the title compound

25 was obtained in 98.2% purity by HPLC.



110 Exanpl e 19:

(2S5 )-N-1(1S)-3-[ benzyl (nmet hyl ) am no] -1 - phenyl propyl }-3-([I,|"'-bi phenyl]-4-

yl sul f onyWp-03/0&2thi azol i di ne- 2- car boxam de. Fol | owi ng t he pgem®oakooset hod A

as outlined in Exanple 16, starting from9(3S)-3-({[(2S)-3- ([

1,1 - bi phenyl]-4-ylsul fonyl)-1,3-thiazolid in-2-yl]carbonyl }

am no) - 3- phenyl propyl 5 net hanesul fonate (I nternediate 9) and

N- net hyl (phenyl ) met hanami ne, the title conmpound was obtained in 98% purity

by HPLC. S N,,. NOO\ \ 0/ N"HNW (300M—Iz CDC13); 1.75-2.1 (m 2H),

2.2 (s, CH3N, 3H), 2.3-2.9 (m CH2S, 2H), (m CH2N, 2H), 3.6 (s,

CH2N, 2H), 3.9 (m CH2N, 2H), 5.0 (m CH, (s, 1 o0CH 1H),

7.0-8.0 (m CH(Ar), 19H), 8.6 (m NH, _LgH); ). 586.2; M(ESI-):

583.8. Exanple 20: (29)-3-([ ], blf

{met hyl [2- (2-pyridinyl)ethyl]- amno

-thi azol i di ne- 2- car boxam de. Fol |-ew

Exanpl e 16, starting from

1,1 - bi phenyl]-4-yl sul fon =2

am no) - 3- phenyl propyl 15 ne nesul f onat e (1 nt er redi,at® 9) and

N- et hyl - 2- (2- pyridinyl)ethanam ne, the title conp was obtained in

100% purity by HPLC. \ SO ON O N~ WO 03/082278 PCT/EP03/50083 111 'H NWR

(400M—Iz DMSO; 1.75 (m CHZ 6H), 2.18 (s, CH3, 3H), 2.36 (m CH | H),

éHgO Z}fibﬁﬂl\mlggogM?iZIlz, QUEBLR. BBNMnR GO0z, QDQHz)(,rh&’Gﬁ (im, I@H)?ZS‘.(S(GHgN,
3H), 2.45-3.00 (m, CH,S, 2H), 2.7-3.0 (m, CH;N, 2H), 3.6 (m, CH:N, 2H), 4.2 (m, CH;N,

2H), 4.7 (m, CH, 1H), 5.3 (s, CH, 1H), 6.37 (m, CH(furyl), 1H), 6.56 (m, CH(furyl), 1H),
5 7.05-8.0 (m, CH(ATr), 15H), 8.7 (m, NH, 1H); M"(EST"): 576.1; M'(ESI): 573.8.

Example 18: (25)-3-([1.1'-biphenyl]-4-ylsulfonyl)-N-[(15)-3-(diethylamino)-1-phenyl-

propvl]-1.3-thiazolidine-2-carboxamide.

Following the general method A as outlined in Example 16, starting from (3.5)-3-({[(25)-3-
([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl } amino)-3-phenylpropyl
10  methanesulfonate (Intermediate 9) and N,N-diethylamine, the title compound was obtained

in 98.6% purity by HPLC.

'H NMR (400MHz, DMSO); 1.05 (t, J = 7.3Hz, 6H), 1.88 (m, CH,, 2H), 2.79-2.81 (m,
CH:N, 6H), 3.05 (m, CH,S, 1H), 3.05-3.50 (broad, H,0), 3.81 (m, CH,N, 2H), 4.86 (td, J =

15  6.6Hz and 3.8Hz, CH, 1H), 5.44 (s, CH, 1H), 6.58 (s, CH,, 2H), 7.24-7.33 (m, CH(Ar),
5H); 7.53 (m, CH(Ar), 3H), 7.76 (m, CH(Ar), 2H), 7.95 (m, CH(Ar), 4H), 8.68 (m, 1H,
NH); M*(ESI™"): 538.0; M'(ESI): 536.0.



(m 2H, CH2N), 4.70 (s, CH, 1H), 5.34 (s, CH, 1H), 6.47 (s, 2H, H vinyl),
7.14-7.25 (m CH(Ar), 7H); 7.40-7.49 (m CH(Ar), 3H), 7.50-7.70 (m
CH(Ar), 3Mp,03msB38(m CH(Ar), 5 4H), 8.33 (m CH(Ar), 1 IFCI/EPHH0gM 1 H,
NH); MH(ESI+): 601; M(ESI-): 599 Exanpll® 21:

(28)-3-([1,1 -biphenyl]-4-ylsulfonyl)-N {(I S [(2-hydroxyethyl)(nmethyl)-
am no] - 1- phenyl propyl} -1, 3-thiazolidi ne-2-carboxam de. Follow ng the
general nethod A as outlined in Exanple 16, starting from (3S)-3-({[(29)-3-
([ 1,1 -biphenyl]- 4 yIsquonyI)-l 3-thiazolid in-2- yI]carbonyI }

am nojs ; npleny! g 19 m& S ém afhinbM 1EpABAY Bk Sp A} - 0EL . 1'-biphenyl]-4-
2- (methyl am noj e ano ; g pound WasS ~ obtai ned Tn 94, 3% puri oY
HPLC. yl§|uﬁoh1vﬂAl QthaiélNNRe(z?:@QMd&anﬁ@@B) 1.8-2.2 (m 2H), 2.36 (s, CH3N,

3H) 2.45-3.05 (m CH2S, .6-2.7 (m CH2N, 4H), 3.7 (m CH2O 2H),

5335 ey ?se@ahmtﬁoéﬁsgs %»mn  in Exgmpl  BSpariag Hom (i) Beg((39)-3-
[L( gSﬁé (Eﬁqﬁgéfyi Y]E’ﬁ}lf&ﬁh/l)ph]éntlp?zohdllnsul)?ll)carps)nﬁl}gn%lﬁog3 O;i)hed]ylpri)pyll |
;e:]e rret hogb as o%eﬁt¥|dr? @We}@“ @?ﬁ]ng Pﬁ%h% %‘fs‘{l)e"[&lé B?‘ und

20 was obtained in 98% purity by HPLC
([1,1 -bi phenyl]-4-yl sul fonyl) 1, 3-t hi azol i di n- 2-yl ] car bonyl }am no) - 3- pheny

| propyl nethanesul fonate (Inter rredl ate 9) and net hyl (nethylam no)acetate,
the title conmpound was obtained in 98.9% purity HPLC. WD 03/082278
PCT/ EPO3/ 50083 112 g H S H

Nlu.

N o0
=0
Ot ”

'"H NMR (300MHz, CDCl3); 1.75-2.1 (m, 2H), 2.2 (s, CH;N, 3H), 2.3-2.9 (m, CH,S, 2H),
3.3-3.5 (m, CH,N, 2H), 3.6 (s, CH,N, 2H), 3.9 (m, CH,N, 2H), 5.0 (m, CH, 1H), 5.3 (s,
10  CH, 1H), 7.0-8.0 (m, CH(Ar), 19H), 8.6 (m, NH, 1H); M"(ESI"): 586.2; M (ESI): 583.8.

Example 20: (25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-((15)-3-{methyl[2-(2-pyridinyl)ethyl]-

amino}!-1-phenylpropyl)-1.3-thiazolidine-2-carboxamide.

Following the general method A as outlined in Example 16, starting from (3.5)-3-({[(25)-3-
([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl } amino)-3-phenylpropyl

15 methanesulfonate (Intermediate 9) and N-methyl-2-(2-pyridinyl)ethanamine, the title
compound was obtained in 100% purity by HPLC.

» H”'

Ot
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N NO / \ SO ~N~ - OO0 1H NWR (300MHz, CDC13); 1.8-2.2 (m 2H),
2.4 (s, CH3N, 3H), 2.5-3.0 (m CH2S, 2H), 2.6-2.7 (m CH2N, 2H), 3.4 (s,
CH2N, 2H)wo33ef2(s, CH3O, 3H), 3.7-4.0 (m CH2N, 2H), 5. 1PCimPoZ4083H),
5.49 (s, CH, 1H), 7.2-8.0 (m CH(Ar), 14H), 8.6 (m NH, 1H); M+(ESI+): 5
568.2; M (ESF): 565.8. Exanple 23: 3-([ 1,1 -biphenyl]-4-ylsulfonyl)TN[ |
-phenyl - 3-(1-pyrrolidinyl)prop Il]-1,3- thiazolidine-2-carboxam de.
Fol l owi ng the general nethod A as outlined in Exanple 16, starting from
3-({[3- ([1 1' - bi phenyl]-4-ylsulfonyl)-1,3 -thiazolidin-2-yl]carbonyl }

an1nd | th |
t he tlt e Cco %Wm%%t Fi fea U @ggaga)é%pfgeq/ngsiﬁgﬂ B%slqﬁp%omg'@%

N O(anr* @m(BHQWzss @@@1@ j CHLISHD, 295mOGHSOHH), 259, CH{MHRRE73.74
3.9-4.25 (m CH2N, 2H), 5.2 (m H)

(s Qrh, zHH)cHzN; 87(0) (anH;LElH)l,—I(SAGSA} (s,l@H 11d),56. 4 (sN2H, J.H-Ii)vmyH, 5751497 25 (m

536.3; M (ES1-): 534.2. | e 24: JA

1,1' Gl—l;ﬁhehyV A7;4(bal49)fml, ;‘JPH{I(Ar)(,cEH,%t 90am/Adim,1Chlé)i pHopyl 83 {mg-CH(Ar),

t hi i di -2- 03/082278 P EP
D azol & 838 G RS s 8 SR 1 PR, MRS 601281 (Esi): 599

Example 21: (25)-3-([1.1'-biphenvl]-4-ylsulfony-N-{(15)-3-[(2-hydroxyethy])(methyl)-

amino]-1-phenylpropyl}-1.3-thiazolidine-2-carboxamide.

Following the general method A as outlined in Example 16, starting from (3.5)-3-({[(25)-3-
([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl} amino)-3-phenylpropyl
10 methanesulfonate (Intermediate 9) and 2-(methylamino)ethanol, the title compound was

obtained in 94.3% purity by HPLC.

'H NMR (300MHz, CDCly); 1.8-2.2 (m, 2H), 2.36 (s, CH;N, 3H), 2.45-3.05 (m, CH,S,
2H), 2.6-2.7 (m, CH,N, 4H), 3.7 (m, CH;0, 2H), 3.7-4.1 (m, CH,N, 2H), 5.1-5.25 (m, CH,

15 1H), 5.48 (s, CH, 1H), 7.25-8.0 (m, CH(Ar), 14H), 8.55 (m, NH, 1H); M*(ESI"): 540.2; M’
(EST): 537.99.

Example 22: methyl [[(35)-3-({[(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-

vllcarbonyl}amino)-3-phenylpropyl](methyl)amino]acetate.

Following the general method A as outlined in Example 16, starting from (3.5)-3-({[(25)-3-
20 ([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl}amino)-3-phenylpropyl
methanesulfonate (Intermediate 9) and methyl (methylamino)acetate, the title compound

was obtained in 98.9% purity by HPLC.



113 Foll owi ng the general nethod A as outlined in Exanple 16, starting from
3-({[3-([ 1,1 - biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl }

am no) - 3-wbesysnropyl net hanesul fonate (Internedi ate 9) &0W/EP03/50083

NN- di met hyl ami ne, the title conmpound wakl2 obtained in 99.6% purity by HPLC
SN N/ \ SON- OS'"HNW (300Mz, CDCI3); 2.2-2.7 (m CH2, 2H),
2.45-3.00 (m CH2S, 2H), 2.7 (s, CH3N, 3H), 2.9 (s, CH3N, 3H), 3.5-3.9 (m
CH2N, 2H), 4.0-4.25 (m CH2N, 2H), 5.0 (m CH, 1H, 5.3 (s, CH I H,
7.2-8.0 (m CH (Ar), 14H), 8.5 (m NH, I H; M'(ESI+): 510.2; M(ESI-):
508. 1. 10 Exanple 25: N [3-(1l-azepan, lyl)-1-ph

|yl propyl] _3-([1,]"'-Dbi phenyl]-4-ylsulfon. |)-1,

-

title conpound was obt ai %15 purity Ib%éiPLC. SN NOO Q1D
278
Z

t hi azol i di ne- 2- car boxamn de. Fol | ow ng_ighe ggner thod A as outlined in
Exanple 16, starting from3-({ [3-([/1,\l"'-N~.

bi phenyl ] -4-yl sul fonyl)-1, 3-thi azol i tiyT- 2y! ] car bonyl }

am no) - 3- phenyl propyl net hanesu _gploternedi ate 9) and azepane, the

O NO M(ESI+): 564.3: 1 ")N=562. 9. WD 03/ 082 PCT/ EPO3/ 50083 114
o \

'H NMR (300MHz, CDCls); 1.8-2.2 (m, 2H), 2.4 (s, CHsN, 3H), 2.5-3.0 (m, CH,S, 2H),

2.6-2.7 (m, CHaN, 2H), 3.4 (s, CH,N, 2H), 3.69 (s, CH;0, 3H), 3.7-4.0 (m, CH-N, 2H), 5.1

(m, CH, 1H), 5.49 (s, CH, 1H), 7.2-8.0 (m, CH(Ar), 14H), 8.6 (m, NH, 1H); M'(EST"):
5 568.2; M(ESI): 565.8.

Example 23: 3-([1.1'-biphenyl]-4-visulfonyl)-N-[1-phenyl-3-(1-pyrrolidinyDpropyl]-1.3-

thiazolidine-2-carboxamide.

Following the general method A as outlined in Example 16, starting from 3-({[3-([1,1'-
biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl} amino)-3-phenylpropyl
10  methanesulfonate (Intermediate 9) and pyrrolidine, the title compound was obtained in

99.2% purity by HPLC.

(D~

'H NMR (300MHz, CDCl;); 2.15-2.4 (m, CH,, 6H), 2.45-3.05 (m, CH,S, 2H), 2.5-3.5 (m,
CH,N, 6H), 3.9-4.25 (m, CH,N, 2H), 5.2 (m, CH, 1H), 5.5 (s, CH, 1H), 7.2-8.0 (m,
15 CH(Ar), 14H), 8.5 (m, NH, 1H); M"(ESI"): 536.3; M (ESI): 534.2.

Example 24: 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(dimethylamino)-1-phenylpropyl]-1.3-

thiazolidine-2-carboxamide.




Example 26: 3-([ 1,1 -biphenyl]-4-ylsulfonyl)-N[

1- phenyl - 3- (1- pi peridi nyl)propyl]-1, 3- thiazolidine-2-carboxam de.

Fol | owi ngwohe/ogemer al net hod A as outlined in Exanpl e 16, peraPhs/myss r om

3-({[3-([1,1 - biphenyl]-4-ylsulfonyl)-133-thiazolidin-2-yl]carbonyl}

am no) - 3- phenyl propyl 5 nethanesul fonate (Internediate 9) and piperidine,

the title conpound was obtained in 99.5% purity by HPLC. C-S N N/ N

0-- S=0 OO M+(ESI+): 550.3; M(ESI-): 548.2. Exanple 27:

3-([I,1 -bi phenyl]-4-yl sul fonyl)-N-[3-(4-nomholinyl)-1-phenyl propyl]-1, 3-

10 t hF@HQWiﬁ’%ﬂ@e %eﬁ@rfabﬂi@ﬁb@'% akQutigNéd th EﬁﬁnﬁﬂéIQG?btaﬁ*ﬁﬁ@%lﬁ RE{ [QU([II', ped

i n Exanple 16, starting from3-({ [3-([ 1,]"-

bi phebhﬂh]enﬁ}]yﬂ-s}dtlilﬁ@yyl)-lﬂ Ihidroddin-2di [je2rbonly | an iw)y3- henylé)ropyl

am no) - 3- phenyl propyl net hanesul fonate (Internediate 9) and norpholine,

t he tmetleanssotfonate (laterotdaatecd) and NON-dimgshy lanyiney thdrtiitde campaund wag N S

00 N 15 M+(ESI+): 552, 3; I\/IL_ﬂ)ESl-): 550. 2. WD 03/082278 PCT/ EP03/50083 115
obtained in 99.6% purity by HPLC.

H

[ 3N

Y o0
le) /

'H NMR (300MHz, CDCl); 2.2-2.7 (m, CH,, 2H), 2.45-3.00 (m, CH,S, 2H), 2.7 (s, CHsN,
3H), 2.9 (s, CHsN, 3H), 3.5-3.9 (m, CH;N, 2H), 4.0-4.25 (m, CH,N, 2H), 5.0 (m, CH, 1H),
5.3 (s, CH,1H), 7.2-8.0 (m, CH (Ar), 14H), 8.5 (m, NH, 1H); M"(ESI"): 510.2; M (ESI):
508.1.

10  Example 25: N-[3-(1-azepanyl)-1-phenylpropyl]-3-([1.1'-biphenyl]-4-ylsulfonyl)-1.3-

thiazolidine-2-carboxamide.

Following the general method A as outlined in Example 16, starting from 3-({[3-([1,1"-
biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl} amino)-3-phenylpropyl
methanesulfonate (Intermediate 9) and azepane, the title compound was obtained in 99.1%

15 purity by HPLC.

M'(ESI"): 564.3; M(EST): 562.3.



Example 28: 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2-h

dr oxy- 2- phenMet hyl ) (net hyl ) -

am no] - 1-wbesysnropyl }- 1, 3-t hi azol i di ne- 2- car boxan de. FeCr@mpsnsposhe
general nethod A as outlined in Exanpl el136, starting from3-({[3-([1,!"-
bi phenyl ] -4-yl sul fonyl)-1, 3-thiazolidin-2-yl]carbonyl}

am no) - 3- phenyl propyl 5 net hanesul fonate (I nternediate 9) and

2- (et hyl am no) - 1- phenyl et hanol, the title conmpound was obtained in 82%
purity by HFLC. NN N OO\ O /N HO/ M(ESI+): 616. 3 M(ESI-): 614. 9.
Exanpg 1%1e63-11b1hen1 11-1.3-
3-([ L1 - 4-yT'S

ulrony y y- o-phenyl prop thyT) -
10 anjhidolidineiZheaboRamideé. } - 1, 3 t hi azoI i d| ne- 2- car boxam de. Fol | owi ng t he
general nethod A as outlined in Exanple 16, starting from3-({[3-([1,1"-

ihpﬂﬁé‘gaé'wm%g% ko B 3ROl BV BhIE AR R B e S 3-(13-(01.1-
850 "B%?%{sﬁ%”ﬂ%%‘&?&@iglﬁ -thiaRRERE2 Juéi}ﬁ\ohg }8“8“?99@@8){8@(\5?@ bt ai ned in

03/ 08:%%?&&%‘1‘659@ @RfSBhedidE 9) and piperidine, the title compound was obtained in
99.5% purity by HPLC.

H
S N

M"(ESI"): 550.3; M(ESI): 548.2.

Example 27: 3-([1.1'-biphenyl]-4-vlsulfony])-N-[3-(4-morpholiny])- 1-phenylpropyl]-1.3-

10  thiazolidine-2-carboxamide.

Following the general method A as outlined in Example 16, starting from 3-({[3-([1,1'-
biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl} amino)-3-phenylpropyl
methanesulfonate (Intermediate 9) and morpholine, the title compound was obtained in

99.3% purity by HPLC.

M(ESI"): 552.3; M(ESI): 550.2.

15



M-(ESI +): 630.4; M (ESI-): 628.2. Exanple 30:

3-([1,1" -bi phenyl]-4-ylsul fonyl {3-[(2-hydroxycycl ohexyl am no]-1-

phenyl pr opgloB#0d92238 t hi azol i di ne- 2- car boxam de. Fol | owi ng trhe/rpesisnnsd net hod
B as outlined in Exanple 16, starting frém 3-({[3-([1,1 5

bi phenyl ] -4-yl sul fonyl)-1, 3-thiazolidin-2-yl]carbonyl }am no) - 3- phenyl pr opyl
nmet hanesul fonate (Internediate 9) and 2-am nocycl ohexanol, the title
conmpound was obtained in 99% purity by HPLC. g H \~ N N 00 O- / \ OH
-0 HO I\/Hr(ESI +): 580. 6; M(ESI-): 578.8. 10 Exanple 31:

1< 3 .
Exaﬁpélﬁlﬂcﬂ 1%h@h?ltﬂ@pf/r}omﬁtl{lﬁzcﬁﬁdm(eiz-baﬂboxd@mmeny| ] -4 yl sul fonyl) -1, 3

-thiazol1din-2- yIT car bonyl } amno)-3 -phenyl propyl nethanesul fonate
I nt diate,9 d he tit bt
o oY g e eGR4 bt oSG0 347 gt PR 01 Qo

117 biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl}amino)-3-phenylpropyl

5  methanesulfonate (Intermediate 9) and 2-(methylamino)-1-phenylethanol, the title
compound was obtained in 82% purity by HPLC.

03

5 /"3\©

M*(ESI"): 616.3; M(ESI): 614.9.

Example 29: 3-([1,1'-biphenyl]-4-ylsulfony])-N- {3-[(3-hydroxy-3-phenylpropyl)(methyl)-

10  amino]-1-phenylpropyl}-1.3-thiazolidine-2-carboxamide.

Following the general method A as outlined in Example 16, starting from 3-({[3-([1,1'-
biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl} amino)-3-phenylpropyl
methanesulfonate (Intermediate 9) and 3-(methylamino)-1-phenyl-1-propanol, the title
compound was obtained in 85% purity by HPLC.

oo,

[org°”
W\ N
O o} 4 OH

15



M-(ESI +): 571.8;, M (ESI-): 569.99. Example 32: 3-([

1, 1' - bi pheny] -4-vlsul fonyl)-N(1-phenyl -3-{[2-(2-pyridinylethyl]-

am no) pr owlopA42238 t hi azol i di ne- 2- carboxam de. Fol | owi ng trhe/rpenssd net hod
B as outlined in Exanple 16, starting firiém 3-({[3-([1,]' 5

bi phenyl ] -4-yl sul fonyl)-1, 3-thiazolidin-2-yl]carbonyl }am no) - 3- phenyl pr opyl
nmet hanesul fonate (Internediate 9) and 2-(2-pyridinyl)ethanamne, the title

conmpound was obtained in 97.4%purity by HFLC. SN NOO Q- /\ 1N O
HN M-(ESI+): 586.9; M(ESI"): 585.3. 10 Exarrple 33: CGeneral protocols for

the slqh(ggpgﬁggosqymf(ggqg 6782, 3-thiazolidine-2- carboxam de derivatives of
a) Loading step A solution of an suitably protected

gener al

‘_- resin (109, 11 9rrrm|) suspended

3 M SiSiin SS1me]® c gttt de (4.5g, 35.7mmol) was then added
to the suspension and shaken  over nj ght at anbient tenperature. The resin
was theltowing theegensrat methpohB andutlaeden Exanplni 6 asthsting friomN8H( {[Baid , It OH
and finally diethyl ether before being dried at 40C in vacuo. 20 b)

NS de riphery il ohydsw fonyh)-d 33 -tisiaze Bdmez+ ditembsopBamineg-3-phenylpropyl

methanesulfonate (Intermediate 9) and 2-aminocyclohexanol, the title compound was

obtained in 99% purity by HPLC.

(o~

‘a'oo )

HO

M (ESI"): 580.6; M(ESI'): 578.8.

10  Example 31: N-[3-(benzylamino)-1-phenylpropyl]-3-([1.1'-biphenyl]-4-vylsulfonyl)-1.3-

thiazolidine-2-carboxamide.

Following the general method B as outlined in Example 16, starting from 3-({[3-([1,1'-
biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl } amino)-3-phenylpropyl
methanesulfonate (Intermediate 9) and benzylamine, the title compound was obtained in

15 99% purity by HPLC.

C
e



The resin obtained in the previous |oading step was shaken with a 20%
solution of trifluoroacetic acid in dichloronethane (I 00n]) for 30

m nut es pwoas/osn7§iltering at the punp and washi ng sequemlCiraiPhys0a81 h
aliquots of NMP, DCM MeCH and finally Hi7et hyl ether before being dried at
roomtenperature in vacuo. 5 c¢) N-capping step The resin fromthe previous
deprotection step was transferred into a 96-well filter-plate (approx.
50mg of dry resin/well; Loading 0.93nmmol/g; 0.047mmol) and each wel |
treated wth a sulfonyl chloride (VI) (0.140mmol, 3eq) and

dii smggll tlgyllegnqu(g(pglgggmy_, 3eq) in NW (Im), overnight. The plate

was [ ed afd shakén overni ght at anbient 10 tenperature. After this
time, .the resin.ali ts were filtered hed sequential ly.wt al i quots
of NMEXapPlg dda31(l ..- phenyid [-drvIsulg .a‘f! ":.F ‘. dl2dd-B rleth l-q
terrperature |n Am nes (IV) (e.g., from comerci al
sour cHEINQPIOR rearates 2, 15 0. 042mm|) were added to

suspensi ons of the functl onal i sed oxi me resin batches from the revi ous
st ep Félawing Ilﬁmgmeral methodBvag outiedin Examgle A6, plastieg meeG{)[éF(c[l slraken
over the weekend 66 hours) at anbi ent tenperatures. After

f 51 t r biphenyl]tfreviswd )tlﬁrrlté tbtaIZ@éldﬂﬂ-\RaE Jearhosy brasaing- Sr@beaylpéogyk/e t he
duct s, of | f la d. by HP d
e e B bbb a5 6 o G0 b S

~the fipnal tho 2590FA in DCM (3m ) was added to the crude
comoﬂh@"&%"k??'ﬂ/&@%ﬁyﬁ%tﬁgtln(éterrperatures for 40m n. The sol vent was
then renoved in vacuo to give the corresponding final, N deprotected
products, again of general fornmula (1). Exany 34: N-benzyl -3-([
1,1 -bi phenyl]-4-ylsulfonyl)-1,3-th iazolidin ar boxam de. Fol | owi ng
the general solid phase nethod as Si neﬁ afpt'e 33, starting from
3-(tert 25 butoxycarbonyl)-1, 3-thi azoli e i , i
resin, [ 1,1'-biphenyl]-4- sulfonyl Mhlonide‘and benzyl am ne, the title
conpound was obt ai ned i n_97% p Byo BpLC.

N
0 H -
\_/

10  Example 33: General protocols for the solid-phase synthesis of 1.3-thiazolidine-2-

M (ESI"): 586.9; M(ESI): 585.3.

carboxamide derivatives of general formula (1)

a) Loading step

A solution of an suitably protected intermediate of general formula (11I), e.g., 3-(tert-
butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid (8.6g, 35.7mmol) in dry DCM (100ml)
15 was added to Kaiser oxime resin (10g, 11.9mmol) suspended in dry DCM (100ml).
Diisopropylcarbodiimide (4.5g, 35.7mmol) was then added to the suspension and shaken
overnight at ambient temperature. The resin was then filtered at the pump and washed
sequentially with NMP, DCM, MeOH and finally diethyl ether before being dried at 40°C

in vacuo.

20  b) N-deprotection step



WD 03/ 082278 PCT/ EPO3/50083 119 S H N Q0100 'H NWR (400MHz, CDC13);
2.6-3.1 (m CH2S, 2H), 3.7-4.1 (m CH2N, 2H), 4.6-4.7 (m NCHAr, 2H), 5.6
(s, CH IWip,03682278. 15 (m CH(Ar), 14H); M+(ESI+): 439.1; RcCESD3/350083 437. 0.
5 Exanpl e 35: N-benzyl-3-[(4-tent-butylpBenyl)sulfonyl]-1

3-thiazoli di ne-2-carboxam de. Follow ng the general solid phase nethod as
outlined Exanple 33, starting from3-(tert-

but oxycar bonyl ) -1, 3-t hi azol i di ne-2-carboxylic acid, Kaiser oxine resin,
4-tert butyl benzenesul fonyl chloride and benzylam ne, the title conpound

CDClg?ﬁ@‘i&Tﬁ F’b‘i‘an%_g In%th g he | B%\hb}i ad"ﬁé@tepg’wus sNaan Kvnﬁrg 2@60 SHILNME], 6?00'\/'"2
4. 2- driflfdroadéei®@A¢id 1ﬂ|'ﬂlchﬁ)r8n{e$ha 0Urh1) fér 907m%t6§7pri@r*(te9~ﬂlter9r@ at the pump

MH(ESI +):  419.8; M (ESI-): 417.4. arrple 36: 3-
[1, 1" arid plashiylg dequientiflgnyith —aNq(uétm@ij?bBQM,)Mém{ thd daelliydd iethyl ethér

carboxam de. Follow ng the general solid phase method as outlined Exanple
33, sheforé hging ded af reom- tebmematm@wbaawq 1, 3-t hi azol i di ne-2-car boxylic
acid, Kaiser oxine resin, 1,1 -biphenyl-4 WO 03/082278 PCT/ EP03/ 50083 120

5 ¢) N-capping step
The resin from the previous deprotection step was transferred into a 96-well filter-plate
(approx. 50mg of dry resin/well; Loading 0.93mmol/g; 0.047mmol) and each well treated
with a sulfonyl chloride (VI) (0.140mmol, 3eq) and diisopropylethylamine (0.140mmol,
3eq) in NMP (1ml), overnight. The plate was then sealed and shaken overnight at ambient
10 temperature. After this time, the resin aliquots were filtered, washed sequentially with
aliquots of NMP, DCM and finally diethyl ether before being dried at room temperature in

vacuo.
d) Cleavage step

Amines (IV) (e.g., from commercial sources, or Intermediates 1 or Intermediates 2,

15 0.042mmol) were added to suspensions of the functionalised oxime resin batches from the
previous step (50mg, 0.047mmol) in DCM (0.5-1ml), and the plates sealed and shaken over
the weekend period (~66 hours) at ambient temperatures. After filtration, the resultant
solvent was evaporated in vacuo to give the products of general formula (1), which were
analyzed by HPLC and mass spectroscopy. In cases where an N-Boc-protecting group was

20  present on the final product, a solution of 25%TFA in DCM (3ml) was added to the crude
compound and stirred at ambient temperatures for 40min. The solvent was then removed in

vacuo to give the corresponding final, N-deprotected products, again of general formula (I).

Example 34: N-benzyl-3-([1.1'-biphenyl]-4-ylsulfony])-1.3-thiazolidine-2-carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(fert-

25  butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, [1,1'-biphenyl]-4-
sulfonyl chloride and benzylamine, the title compound was obtained in 97% purity by
HPLC.



sul fonyl chloride and 4-net hoxyphenyl ) nmet hanam ne, the title conpound was
obtained in 98% purity by HPLC. O S NHP NO S-O011 alD O'H NWR
(400MHz, wWD@1832272.6-3.1 (m CH2S, 2H), 3.7-4.1 (m CH2N, PRIHEPOB5®S] S,

CH3O, 5 3H), 4.6-4.7 (m NCH2Ar, 2H), B9 (s, CH | H), 7.3-8.1 (m
CH(Ar), 13H); M+(ESI+): 469.1; M(ESI-): 467.4. Exanple 37: 3-([

1,1 -biphenyl]-4-ylsulfonyl)-N-(2-thien |l nethyl)-1, 3-thiazolidine-2-

car boxam de. Follow ng the general solid phase nethod as outlined Exanple
33, starting from3-(tert- 10 butoxycarbonyl)-1, 3-thiazolidine-2-carboxylic
acid, Kaiser oxime resin, 1,1 -biphenyl-4- sulfon hl ori de and

2-t hi enyl met hanatnine, the title conpound was obt din 94% purity by
HPLC. SN S N 11 QID S:-.:00 O'HNRNW (K00 CDC13); 2.55-3.1 (m
CH2S, 2H), 3.65-4.05 (m CH2N, 2H), 4.p-4 85N (m NCH2Ar, 2H), 5.5 (s,
CH 2H), 6.95-8.05 (m CH(Ar), 12H); SIX): 445.1; M (ESI-): 443.1.
Exanple 38: 3-([1,1'-biphenyl -4 yjsu f onyh) 0
N-(2-furyl methyl)-1, 3- thla é boxani de.

(o}
'H NMR (400MHz, CDCl3); 2.6-3.1 (m, CH,S, 2H), 3.7-4.1 (m, CH:N, 2H), 4.6-4.7 (m,
NCH,Ar, 2H), 5.6 (s, CH, 1H), 7.3-8.15 (m, CH(Ar), 14H); M*(EST"): 439.1; M (ESI):
437.0.

5  Example 35: N-benzyl-3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidine-2-carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(tert-
butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 4-tert-

butylbenzenesulfonyl chloride and benzylamine, the title compound was obtained in 97.1%

purity by HPLC.

s =00
0
'"H NMR (300MHz, CDCly); 1.1 (s, CH3, 3H), 2.3-2.8 (m, CH,S, 2H), 3.5-3.8 (m, CH;N,

2H), 4.2-4.4 (m, NCH,Ar, 2H), 5.2 (s, CH, 1H), 7.0-7.65 (m, CH(Ar), 9H); M*(ESL"):
419.8; M(ESI): 417.4.

10

Example 36: 3-([1.1'-biphenyl}-4-ylsulfonyl)-N-(4-methoxybenzyl)-1.3-thiazolidine-2-

15  carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(zert-

butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 1,1'-biphenyl-4-



WO 03/ 082278 PCT/ EP03/50083 121 Foll ow ng the general solid phase nethod
as outlined Exanple 33, starting from 3-(tert- butoxycarbonyl)-

1, 3-t hi azwbiodiose7®- car boxyl i ¢ aci d, Kaiser oxine resin, 1pCTAmpsessy| -4-
sul fonyl chloride and 2-furyl nethanam nig0 the title conpound was obt ai ned
in 92.2% purity by HHLC. CNNO N1 O OQ-a 5 "H NWR (300M#z, CDC13);
2.6-3.1 (m CH2S, 2H), 3.8-4.3 (m CH2N, 2H), 4.6-4.75 (m NCH2Ar, 2H),
5.7 (s, CH 2H), 6.6 (m CH(furyl), 2H), 7.45-8.3 (m CH(Ar), 10H);

M-(ESI +): 429.5; M (ESI-): 427.5. Exanple 39:

3- ([ %Lﬁfo@lmﬂ&%é afid¥-aetheRypledylifiefanantiendd fitld cdnipdiuadahhsibBerided 4P
carboxam de. Foll ow ng the general” solid phase nethod as outlined Exanple
33, s08y4 pundtyl by HE-Ct ert - but oxycarbonyl ) - 1, 3-thi azol i di ne-2-carboxylic
acid, Kaiser oxine resin, 1,1 -biphenyl-4- sulfonyl chloride and
(4-fluorophenyl) et hanam ne, the title conpound was gbtained in 92%purity

by HFPLC. F CS NHON ~0 SO _ - O
3

'H NMR (400MHz, CDCl;); 2.6-3.1 (m, CH,S, 2H), 3.7-4.1 (m, CH,N, 2H), 3.8 (s, CH;0,
5 3H), 4.6-4.7 (m, NCH,Ar, 2H), 5.6 (s, CH, 1H), 7.3-8.1 (m, CH(Ar), 13H); M"(EST"):
469.1; M'(ESI): 467 4.

Example 37: 3-([1,1'-biphenvyl]-4-vlsulfonyl)-N-(2-thienylmethyl)-1.3-thiazolidine-2-

carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(zert-
10 butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 1,1'-biphenyl-4-
sulfonyl chloride and 2-thienylmethanamine, the title compound was obtained in 94%

purity by HPLC.

e
1\
OOt

'H NMR (400MHz, CDCl;); 2.55-3.1 (m, CH,S, 2H), 3.65-4.05 (m, CH,N, 2H), 4.6-4.85
15 (m, NCH,Ar, 2H), 5.5 (s, CH, 2H), 6.95-8.05 (m, CH(Ar), 12H); M"(ESI"): 445.1;
M (ESI): 443.1.

Example 38: 3-([1.1'-biphenyl]-4-vlsulfony])-N-(2-furylmethyl)-1,3-thiazolidine-2-

carboxamide.



15 'H NVR (400MHz, CDC13); 2.65-3.1 (m CH2S, 2H) 3.7-4.1 (m CH2N, 2H),
4.6-4.7 (m NCH2Ar, 2H), 5.6 (s, CH 1H), 6.9-7.9 (m CH(Ar), 13H);

M+( ESI +) : W033/0422784 (ESI -): 455.2. WD 03/082278 PCT/ EPO3/ P008303/4®83 Exanpl e
40: N-benzhydryl-3-( 1, |'-biphenyl]-4-Wisul fonyl)-1, 3-thiazolidine-2-

car boxam de. Follow ng the general solid phase nethod as outlined Exanple
33, starting from3-(tert- butoxy-carbonyl)-1, 3-thiazolidine-2-carboxylic
acid, Kaiser oxine resin, 1,1'-biphenyl-4- 5 sulfonyl chloride and
benzhydryl am ne, the title conpound was obtained in 98.5% purity by HPLC.
S0 Bofowih Hw?géﬁ@awtghd Sﬁ@b@}netﬁoé'ag o%tl(nﬁ‘éd gﬁaﬁgﬂm s&%g RorhB- (RN
Mt( EShutbxy 5&&031 leﬁEﬂhaiohdilh% Zacaillﬁb)@iﬁﬂ@dld Khlse'.i-dx[ni]e resin, 1,1' b1 heny l4-

1' - bi phenyl] 4-ylsul fonyl)-N[21-(4-fl uorophenyl yethyl]-1,3-thiazolidi ne-

2- car hidfanyilddlofide laod Hfurtythe etfearmnaines the ttlpkasepomsicheds abtained in&Q. Banpl e
33, starting from3-(tert- butoxycarbonyl )- 1,3-thiazolidine-2-carboxylic
aci d, puatysy HBdire resin, 1, 1'-bi phenyl-4- sul fonyl chloride and

1- (4-f 1l uorophenyl) et hanami ne, the title corrpound was obtained in 15 85%

purity by HFLC. F CS NOO ﬁ
O ol
(s

'H NMR (300MHz, CDCl3); 2.6-3.1 (m, CH,S, 2H), 3.8-4.3 (m, CH,N, 2H), 4.6-4.75 (m,
NCH,Ar, 2H), 5.7 (s, CH, 2H), 6.6 (m, CH(furyl), 2H), 7.45-8.3 (m, CH(Ar), 10H);
M"(ESI™): 429.5; M(ESI"): 427.5.

Example 39: 3-([1.1'-biphenyl]-4-vlsulfonyl)-N-(4-fluorobenzyl)-1.3-thiazolidine-2-

10 carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(zert-
butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 1,1'-biphenyl-4-
sulfonyl chloride and (4-fluorophenyl)methanamine, the title compound was obtained in

92% purity by HPLC.

15
'H NMR (400MHz, CDCL3); 2.65-3.1 (m, CH,S, 2H), 3.7-4.1 (m, CH,N, 2H), 4.6-4.7 (m,
NCH,Ar, 2H), 5.6 (s, CH, 1H), 6.9-7.9 (m, CH(Ar), 13H); M*(ESI*): 457.4; M (ESI):
455.2.



g1l1 O QID M(ESI+): 471.2; M(ESI-): 469.0. WD 03/082278 PCT/ EP03/ 50083
123 Exanple 42: 3-([1,1'-bipheny]-4-ylsulfonyl)-N(2-neth

| ~yl) -1, wohBsagnrs di ne- 2- car boxam de. Fol | owi ng t he generalr/Erol/ssphase
met hod as outlined Exanple 33, startingiZ2rom 3-(tert- butoxycarbonyl)-

1, 3-thi azol i di ne-2-carboxylic acid, Kaiser oxinme resin, 1,1 -biphenyl-4- 5
sul fonyl chloride and (2-nethyl phenyl)nethanam ne, the title conpound was

obtained in 99%purity by HPLC. >~'P S NN | =0 O 0--a O M+(ESI +):
453. 2; M(ESI-): 451. 0. Exanple 43:
3-([1}3}; 1l

1o0cC

m g Th ’ pha
Exar‘rpéeﬁbg;ianﬁa@rt [ ng from 3- (tert- but oxycar bonyl )
1, 3-thrazol1dine-2-carboxylic acid, Kaiser oxinme resin, 1,1'-Dbiphenyl-4-

4
| fo hl d d26df| h I th ' he tj.tl
\?v;s Olg%{gpc C)rll?]e ggrgé/]@ba(p qi>p 8§,éJ Cﬁﬁ%@)& %¥ l(_-))urf%qq@ E?(re{]mnpelé 3t3, %tar{mgefr(():nq@?}ér}g
butoxy-carbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 1,1'-biphenyl-4-

5  sulfonyl chloride and benzhydrylamine, the title compound was obtained in 98.5% purity

by HPLC.
S H Q
Lo

Oy O

'H NMR (400MHz, CDCL); 2.3-2.9 (m, CH,S, 2H), 3.5-3.9 (m, CH)N, 2H), 5.3 (s, CH,
1H), 6.2 (s x2, NCHAr, 1H), 7.3-8.15 (m, CH(Ar), 19H); M*(ESI*): 515.3; M'(ESI'): 513.7.

10  Example 41: 3-([1.1'-biphenyl]-4-vlsulfonyl)-N-[1-(4-fluorophenyl)ethyl]-1,3-thiazolidine-

2-carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(zerz-
butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 1,1'-biphenyl-4-
sulfonyl chloride and 1-(4-fluorophenyl)ethanamine, the title compound was obtained in

15 85% purity by HPLC.

M'(ESI"): 471.2; M (ESI"): 469.0.



10~- O 15 W(ESI+): 475.2; M (ESI-): 473.0. Exanple 44: 3-([

1,1 -bi phenyl]-4-ylsul fonyl)-N-(2,3-difluorobenzyl)-1, 3-thiazolidine-2-

car boxamwe.o38208/ 082278 PCT/ EP03/ 50083 124 Fol | owi ng t reT@EPo®s@B3 sol i d
phase nethod as outlined Exanple 33, stl@3ting from3-(tert-

but oxycar bonyl )- 1, 3-thi azol i di ne-2-carboxylic acid, Kaiser oxinme resin,
1,1 - bi phenyl -4- sul fonyl chloride and 2, 3-di fl uorophenyl ) nmet hanam ne, the
title conpound was obtained in 93.4%purity by H,LC. CS NF F NI O =0
11 O 0-IDS 5 MH(ESI+): 475.4; M (ESI-): 472.6. Exanple 45: 3-(]

L, 1" - plphewhd - =71 Jublighvny 1B (3 fBh PRy emet iy Ibeszy N 123 Shiadoliire-2-

car boxam de. FolTOW ng the general sol1d phase nmethod as ouflined Exanpl e
33, séabbka@idé.om 3-(tert- 10 butoxycarbonyl)-1, 3-thi azol i di ne-2-carboxylic
acid, Kaiser oxine resin, 1,1"-biphenyl-4- sulfonyl chloride and

(2-mef Qﬁé‘%ﬁ{‘ge By égl?etrgﬁgﬁ% Bﬁasé Afethdd h§ o(fl?l'f'f?eodjﬁgia%ﬁe %%t, Q{a?ﬁlqg 'ffom 3-(tert-

butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 1,1'-biphenyl-4-

5 sulfonyl chloride and (2-methylphenyl)methanamine, the title compound was obtained in

99% purity by HPLC.

(o

M (ESI"): 453.2; M(ESI): 451.0.

Example 43: 3-(]1.1'-biphenyl]-4-vlsulfonyl)-N-(2.6-difluorobenzyl)-1,3-thiazolidine-2-

10 carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(terz-
butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 1,1'-biphenyl-4-

sulfonyl chloride and 2,6-difluorophenyl)methanamine, the title compound was obtained in

85% purity by HPLC.

O

M (ESI"): 475.2; M'(ESI): 473.0.

15

Example 44: 3-([1.1'-biphenyl]-4-ylsulfonyl)-N-(2.3-difluorobenzyl)-1,3-thiazolidine-2-

carboxamide.



98.5% purity by HPLC. CS HXq Ow O S-O O'H NWVR (400MHz, CDC13);
2.6-3.1 (m CH2S, 2H), 3.7-4.1 (m CH2N, 2H), 3.8 (s, CH3O 15 3H),
4.6-4.7 (Wpobi@b2228 , 2H), 5.6 (s, CH, 1H), 7.3-8.1 (m CH( RCX/EPABHHNS3
MF(ESI +): 469.2; M (ESI-): 467.6. Exanphe 46: 3-([1

1' - bi phenyl ] -4-yl sul fonyl )-N-(2-chl orobenzyl)-1, 3-thi azol i di ne- 2-

car boxam de. WD 03/082278 PCT/ EP03/50083 125 Foll ow ng the general solid
phase nmethod as outlined Exanple 33, starting from3-(tert-

but oxycar bonyl )- 1, 3-thi azol i di ne-2-carboxylic acid, Kaiser oxinme resin,

1 1
L TR e dosh ks mants Chmo TS hrsE S

O  O-tioRydirbonl -1 %ﬂﬁaﬁohdﬁé@babbm&}fﬁé aid EKatger @xdme rdsiaf 1,1'- blghenyl -4-
01,1 - bi phenyl ]-4-yl sul fonyl)-N(2-fl uorobenzyl )-1,3-thiazoli di ne-

sulfonyl chloride and 2,3-difluorophenyl)methanamine, the title compound was obtained in

93.4% purity by HPLC.

M (ESI"): 475.4; M'(ESI): 472.6.

Example 45: 3-([1,1'-biphenyl]-4-vlsulfony])-N-(2-methoxybenzyl)-1,3-thiazolidine-2-

carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(tert-
10 butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 1,1'-biphenyl-4-

sulfonyl chloride and (2-methoxyphenyl)methanamine, the title compound was obtained in

98.5% purity by HPLC.
5
N>\(

OMe
oy
\\
(=%

'H NMR (400MHz, CDCL); 2.6-3.1 (m, CH,S, 2H), 3.7-4.1 (m, CH,N, 2H), 3.8 (s, CH;O,
15 3H), 4.6-4.7 (m, NCH,Ar, 2H), 5.6 (s, CH, 1H), 7.3-8.1 (m, CH(Ar), 13H); M"(EST"):
469.2; M(ESI): 467.6.

Example 46: 3-([1.1'-biphenyl]-4-ylsulfony])-N-(2-chlorobenzyl)-1,3-thiazolidine-2-

carboxamide.



car boxam de. Follow ng the general solid phase nethod as outlined Exanple
33, starting from3-(tert- 10 butoxycarbonyl) -

1, 3-t hi azwbiodiose72- car boxyl i ¢ aci d, Kai ser oxine resin, 1pCir/EPos/plenyl -4-
sul fonyl chloride and (2-fluorophenyl) ng@Shanam ne, the title conpound was
obtained in 88.6%purity by HPLC. S HXg NF _ O Q0 M(ESI+): 457.083;
M (ESI-): 455.4. 15 Exanple 48: Ceneral protocols for the sol ution-phase
synt hesis of 1,3-thiazolidine-2- carboxam de derivatives of general fornula

(XXXI'I'1); e.g., N[3-(acetylam no)- | - phenyl propyl | T3-([
1, 1I - - _ _ - | - . . .. ) '
357 08@3@@%&%@%} ggm ?}Zlgée Aidthb@ a8 loudlin&t Bxaaip1e33Tstting -fidmB-treritO

bi phebiviokyasdonyl - Obtigzdlidinetnlcarbdaid Adid] Kalsck-aximmytesiionyl Hbibhdnyhiazo

| i di ne-2-"carboxam de. Thiazolidine intermedi ates of general. fornula { XXXI)
(1 nt esutéshydtchldiile and (et lbyoplenyl)methahdmane,rthe titlpbempopndpyad eBtained in

1' - bi phenyl ] -4-yl sul fonyl)-1,3-thiazolidine-2 5 carboxamn de, were reacted
wi t h 85%npuamtyoby HRJ:Cde, R6COCI, with an appropriate base or an acid,
R6COOH, with a peptide coupling agent and optionally a base - a sul fonyl
chloride, R6SO2CI, with an appropriate base - an igqcyanate, R6NCO, or

tri phosgene, followed by an amne, RGR NH 10 - & orof orm ate, R60OCOCI,
wi th an appropriate base Thus, e.g., S H
N-[ 3-am no-1| - phenyl propyl]-3-([],1"-bi phenyl [N4<¥l sul fonyl )-1, 3-thi azolidin

e-2- carboxam de (Internediate 9, 50ny NT Cea, O. 1ICIOmol ) was di ssol ved
in5mM DCMin { 0
|
O 6
5

M (EST"): 473.3; M(ESI): 470.2.

Example 47: 3-([1,1'-biphenyl]-4-vlsulfonyl)-N-(2-fluorobenzyl)-1.3-thiazolidine-2-

carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(zert-
10 butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid, Kaiser oxime resin, 1,1'-biphenyl-4-

sulfonyl chloride and (2-fluorophenyl)methanamine, the title compound was obtained in

88.6% purity by HPLC.

el

M(ESI"): 457.03; M(ESI"): 455.4.

15  Example 48: General protocols for the solution-phase synthesis of 1.3-thiazolidine-2-

carboxamide derivatives of general formula (XXXIII); e.g.., N-[3-(acetylamino)-1-

phenylpropyl]-3-([1.1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide; 3-([1.1'-




presence of 30L triethylamne. Acetyl chloride (1 A, 1.1 eq, 0.11 nol) was
introduced slowy at OC and the reaction mxture stirred for 30 m nutes.
It was thwoobysned yzed by 15 addition of aqueous sodi um cacharas/®08310%)
(5m ), and the conpound extracted with 126CM The organi c phase was dried

wi th magnesi um sul fate and concentrated in vacuo to give a crude conpound,
which was readily purified by flash chromatography using DCM MeOH (99/1)
as eluent, to obtain the desired conpound of general fornmula (XXXII1),

€. g.

L\Fm[g i ff 9rmta>zo11d$n8-9-

HPLC carbbxzﬁni‘dié\l O =0NO 0 -~ 0\ S w03/ 082278 PCT/ EP03/ 50083 127 H
MR (400MHz, CDC13); 1.80-2. 10 (m 6H, CH3, CH2S, CH2), 2.54 (m IH, CHZS)

R e e N
' er e P -dre %%ﬂa‘lﬁﬂpﬂ Sl Povsnft csraiushy: Luiaeohpticrs

[i an&zﬂﬁo&a ORubledSwith 1

bl pheny sul fonyl )-1, 3-thiazolidine- 2 car boxam de (Internediate
9, 50ngs, 1..0e 1 | were dissolved in encg 3
of tri et@iw(éﬂﬂ%éordde%@d@uh&ﬂ@ %mapsmnr&{maﬁa@r@noap fWQ’O ; Vithod Peﬁagel
i ntroduced IOV\A nd re ctl xture was stirred at 0C for 30 m nutes.
was therFOP(E’ %qr@ ai&unga%e sodi um carbonate (10% and the conpound
extracted with DCM

- a sulfonyl chloride, R®SO,CI, with an appropriate base

- an isocyanate, R®NCO, or triphosgene, followed by an arﬁine, R°R'NH
10 - achloroformate, R°®OCOCI, with an appropriate base

Thus, e.g., N-[3-amino-1-phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-
carboxamide (Intermediate 9, 50mgs, 1.0eq, 0.10mmol) was dissolved in 5 ml DCM in
presence of 30ul tricthylamine. Acetyl chloride (10ul, 1.1eq, 0.1mol) was introduced
slowly at 0°C and the reaction mixture stirred for 30 minutes. It was then hydrolyzed by

15 addition of aqueous sodium carbonate (10%) (5ml), and the compound extracted with
DCM. The organic phase was dried with magnesium sulfate and concentrated in vacuo to
give a crude compound, which was readily purified by flash chromatography using
DCM/MeOH (99/1) as eluent, to obtain the desired compound of general formula
(XXXIID), e.g., N-[3-(acetylamino)-1-phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-

20  thiazolidine-2-carboxamide in 80% yield as a white gum in 99.5% purity by HPLC.

H

[H



The organi c phase was dried with magnesi um sul fate, and concentrated in
vacuo to give a crude conpound, which was purified by flash chronmat ography
usi ng cycwolwaxsned et hyl - acetate (1/1) as eluent, to obtaiPaTtEre3/siess r ed
conpounds of general structure (XXXI11)127e.9g9., 3-([

], 1" -Dbi phenyl]-4-ylsul fonyl)-N {3-[(nethylsul fonyl)am no]-1-phenyl propyl }
- 1,3 15 thiazolidine-2-carboxam de, was obtained as a white gumin 95%
yield and 99.6% purity by HPLC. SN N~1 OO0 \ \ OONSAO"'H NW
(400MHz, CDC13); 1.80-2.10 (m 3H, CH2S, CH2), 2.88 (s, 3H, CH3), 3.0-3.50
(m 34 NHES(46e%IH )31 89 -0r A 13, 1. 21
(m 1H|H, CH),(4 20 5.235@? ?3)134@0%)”],0 gﬁsggg%%”(%%ﬁhfmﬁ%?s?%- %ﬁigﬁzﬁ)’

14H, BG4 )D;(mIHESCH,), $60-2.90 (nit IESNH,: CHSBI)A5.0-500@ 082 GH), 5.24 (s, 1H,
PCT/ EPO3/ 50083 128 Exanple 49: Ceneral protocols for the sol ution-phase

synt HEHBH)s5 98-6,13-(rhj hHoNH), 762 $-7.89(bpXdi,deHAr))y M i(Fsd " pf523ehby M (ESF)ul a

(XXVI1) e.qg., 3-([1,1 -biphenyl]-4-ylsulfonyl)- N[3-phenoxy-

| - ph PPopyl - | ,3-thiazolidine-2-carboxam de. Thiazolidine

i nternedi ates of general structure (XXVlI), e.g., 3-([1,1 -biphenyl]-4 5

yl sul fonyl ) - N-(3- hydroxy-| -phenyl pr op¥l )-1, 3-thiazolidi ne-2-carboxam de

(1. 0 dyltemagivedy, thrazptidine intefmedintes of getciah strochire d XX XilEou Y& X H1 ¢ 8gd¥r.

Phen 252 ,.1.5 eq, ,2.6 1), diethylazodicar yl at.e. (470ny, 1.5.

e L3t Lohei praBH oLt hospheRel) oL s ol gines S ghoimids

mol ) re then ed and.th actiQn_m xtwur . F 12 hours cat

R RS B SRE ok - 8o B R WP REin, FAPAERCNEn resifis o

evap i Theopesi ' h i.ce wWith

cat o SPLEOr TR el Dake MGG R Ry B R ITRRINGE, e

dri ednfiddlcBBINGET Y Ahd reaction mixture was stirred at 0°C for 30 minutes. It was then

10 hydrolyzed with aqueous sodium carbonate (10%) and the compound extracted with DCM.
The organic phase was dried with magnesium sulfate, and concentrated in vacuo to give a
crude compound, which was purified by flash chromatography using cyclohexane/ethyl-
acetate (1/1) as eluent, to obtain the desired compounds of general structure (XXXIII), e.g.,
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(methylsulfonyl)amino]-1-phenylpropyl}-1,3-

15 thiazolidine-2-carboxamide, was obtained as a white gum in 95% yield and 99.6% purity

by HPLC.

H
.
N .0 0
O §=0 N-&=0
(o} H 5

'H NMR (400MHz, CDCls); 1.80-2.10 (m, 3H, CH,S, CH,), 2.88 (s, 3H, CH3), 3.0-3.50
(m, 3H, CH,S, CH>), 3.70-3.85 (m, 2H, CH;,N), 4.45 (m, 1H, NH), 5.13-5.21 (m, 1H, CH),

20 5.35(s, 1H, CH), 6.86-6.94 (m, 1H, NH), 7.35-8.10 (m, 14H, CH(Ar)); M"(ESI"): 560.21;
M(ESI): 558.47.



sul fate and concentrated in vacuo to give a crude product which was
purified on silica gel wusing cyclohexane/ethyl acetate(8/2) as eluent,

af f or di ngwOla/oge3s r ed products of general structure (XXVIPCY/EPE3/SHN0S3
3-([],1 -bi phenyl]-4-yl sul fonyl)-N-[3-pl2@noxy- | - phenyl propyl] 15

1, 3-thi azol i di ne-2-carboxanm de as a white oil in 40%yield and 95.5 %
purity by HFPLC. S NN~ 0 0-0 O--a 0 'H NWR (400MHz, CDC13); 2.22-2.40
(m 2H CH2), 2.41-2.50 (m 1H, CH2S), 2.78-2.81 (m 1H, CH2S), 3.56-3.93
(m 4H, CH2N, CH20, 5.21 (m 1H, CH), 5.31 (s, 1H, CH), 6.79-6.92 (m 4H,
CHO A o AR NID Géngpdl%rgﬁ)cbﬁ fdiStHe SBtlitdn-phald s{fPlesis of 1.39HiBRlidthe-2Q

(ESI™)y7 557. 61, EXanpl'e 5

3- (bi MBBxénﬂde'HéﬂbéﬁM b)f bendral Coinou XV 4 1 BLEpharbipheistipvVishifonyl)-
t hi azol'1 di ne- 2- carboxam de.” WO 037082278 PCT/ EP03/50083 129 Fol l ow ng the

gener Al 3sphaceqyi- éspheeny |propyd b | - tloiar b lidiee -2 wcakbaphelel, starting from 3-
([1,1" - blphenyl] 4-yl sul fonyl)-1, 3-thiazolidine-2-carboxylic acid

(1 ol MR B efiedple o SuREERHiAE CUD, b TG ICRIREAIES. (o
(Csms} 1%5&&‘3%]_)”?’—%3 l%f_}? x? gléfﬂ(esn’yﬁ%r'o?%ﬁ!yﬁg.(-gﬁ@%ln%%ﬁ?boﬁn?@e((mO &H1 .0 €q,93

2.07 mmol) was dissolved in 20 ml dry THF under nitrogen. Phenol (252 mg, 1.5 eq, 2.69

mmol), diethylazodicarboxylate (470mg, 1.5 eq, 2.69 mmol) and triphenyl phosphine
polymer bound (1.0 g, 1.5 eq, 2.70 mmol) were then added and the reaction mixture was
shaken for 12 hours at RT. Triphenyl phosphine resin was filtered off and the THF solution

10 evaporated in vacuo. The residue was taken up in DCM and washed twice with saturated
sodium carbonate solution and then water. The organic layer was dried with magnesium
sulfate and concentrated in vacuo to give a crude product which was purified on silica gel
using cyclohexane/ethyl acetate(8/2) as eluent, affording the desired products of general
structure (XXVII), e.g., 3-([1,1'-biphenyl]-4-ylIsulfonyl)-N-[3-phenoxy- 1-phenylpropyl]-

15  1,3-thiazolidine-2-carboxamide as a white oil in 40% yield and 95.5 % purity by HPLC.

'H NMR (400MHz, CDCL); 2.22-2.40 (m, 2H, CH,), 2.41-2.50 (m, 1H, CH,S), 2.78-2.81

(m, 1H, CH,S), 3.56-3.93 (m, 4H, CH,N, CH,0), 5.21 (m, 1H, CH), 5.31 (s, IH, CH),

6.79-6.92 (m, 4H, CH(Ar) and NH), 7.20-7.85 (m, 16H, CH(Ar)); M"(ESI"): 559.39; M’
20 (ESI): 557.61.

Example 50: 3-(biphenyl-4-ylsulfonyl)-N-[(2-chloropyridin-4-y)(pheny)methyl]-1.3-

thiazolidine-2-carboxamide.




(s, 0.5H), 6.07 (m 1H), 7.13 (m 4H), 7.37 (m 7H), 7.55 (m 2H), 7.71 (m
2H), 7.87 (m 2H), 8.30 (m 1H). Mt(ESI): 550 ; M (ESI-): 548. Exanple 51:
3- bi phemylo-03/n09i230il f onyl ) - N [ (6-chl oropyri di n- 3-yl) ( phenylPcmatpoybjosi, 3- 10
t hi azol i di ne- 2- car boxam de. Followi ng tt® general strategies and protocols
outlined in Exanple 1, starting from 3-

([1,1 -bi phenyl]-4-ylsul fonyl)-1, 3-thiazolidine-2-carboxylic acid
(Internmediate 8) and [(6- chloropyridin-3-yl)(phenyl)nethyl]am ne
(Internediate 2), the title conmpound was obtained in 99% purity by HPLC. /
o " oM B Cebherl s Bhiesténd brobfo3RNeg i BChAIpIe Burtify ot 2 94
(m | , 3.712 ( I H, 386 (m 1 H), 531 (s, O.SI—B, 5.36 (S, 0.5H),
6.21 (M1 ’%he%ﬁ&-(y%ul 1)- 173 8Rialzoliddtd)-2-carBoxy it agid) (Inferfiedjate 8)2md 1-(2-
8.34 (m 1H). ESI'+): 550 ; M (ESI-): 548. WD 03/082278 PCT/ EP03/50083
130 Etdopdmyridin-4-yl)-1-phenylmethanamine (Intermediate 2), the title compound was

3- (bi phenyl -4-yl sul fonyl)-N-[ (6-hydroLcypyridin-3-yl)(phenyl)nethyl]-1, 3-

t hi az@bt’amemieng&%mmnbij |1 owi ng the general strategies and protocols
outlined in Exanple 1, starting from 3-

([1,1" -bi phenyl]-4-ylsul fonyl)-1, 3-thiazolidine- ar boxylic acid

i n-2-ol (Internediate

'H NMR (300MHz, CDCl); 2.58 (m, 1H), 2.93 (m, 1H), 3.77 (m, 2H), 5.28 (s, 0.5H), 5.31
(s, 0.5H), 6.07 (m, 1H), 7.13 (m, 4H), 7.37 (m, 7H), 7.55 (m, 2H), 7.71 (m, 2H), 7.87 (m,
2H), 8.30 (m, 1H). M"(ESI"): 550 ; M(ESI"): 548.

Example 51: 3-(biphenyl-4-vlsulfonyl)-N-[(6-chloropyridin-3-yD(phenyl)methyl]-1,3-

10  thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from 3-
([1,1°-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and [(6-
chloropyridin-3-yl)(phenyl)methylJamine (Intermediate 2), the title compound was
obtained in 99% purity by HPLC.

H

s N
EN>_\<o 7 N

OO T

'H NMR (300MHz, CDCL); 2.60 (m, 1H), 2.94 (m, 1H), 3.72 (m, 1H), 3.86 (m, 1H), 5.31
(s, 0.5H), 5.36 (s, 0.5H), 6.21 (m, 1H), 7.36 (m, 11H), 7.60 (m, 2H), 7.76 (m, 2H), 7.90 (m,
2H), 8.34 (m, 1H). M"(ESI"): 550 ; M'(ESI"): 548.

15



N / CNo N\ SSO- 0 OH'"'H NWR (300MHz, DVMSO-d6); 2.58 (m 1H), 2.97 (m

1H, 3.69 (m 2H), 541 (m 1H, 5.65(m I H, 6.18 (m | H, 7.20 (m |

OH), 7.60w0Ompoddy)s 7.77 (m 4H), 8.73 (m 1H), 11.37 10 @br/E®Pp3/2008) .

MH(ESI +): 532 ; M (ESI-): 530. Exanple B8:

3- (bi phenyl -4-yl sul fonyl )-N-[[ 6-(di met hyl am no) pyridin-3- yl](phen, |)y

nmet hyl -1, 3-t hi azol i di ne-2-carboxam de. Foll ow ng the general strategies and

protocols outlined in Exanple 1, starting from 3-

([, 1 blphenyl] 4- yIsquonyI) 1, 3- thlazolldlne 2 carboxyllc acid
8 . .

- ! Ejﬂg‘laﬂﬂi ne
C y by /
\ H I%Z%HH]&JQ cérbﬁxﬁ}rﬁhél WO 03/ 082278 PCT/ EPO3/ 50083 131 H NVR (300MHz,
CDCld) bl(mIH),299(mI H, 3.15 (s, 6H), 3.72 (m | H), 3.90

; éi ]fg,?léwl 381e7g?gereﬁ§|_{)réfgg|j ﬁ@ﬁﬂg&%@u@hﬁ%&% rr% ] _;;?a}gﬂlgﬁm%tg
Lot G BhbneRufi- YRyl 24086 [hings o R ipBhedide &5 nd 5-

di met iy i PR RIS iR 20l (Intermediate 2), the title compound was obtained in
99% purity by HPLC.

H

Co—=<0 o,

850 o

'H NMR (300MHz, DMSO-d6); 2.58 (m, 1H), 2.97 (m, 1H), 3.69 (m, 2H), 5.41 (m, 1H),
5.65 (m, 1H), 6.18 (m, 1H), 7.20 (m, 10H), 7.60 (m, 2H), 7.77 (m, 4H), 8.73 (m, 1H), 11.37
10 (brs, 1H). M (ESI"): 532 ; M(ESI"): 530.

Example 53: 3-(biphenyl-4-ylsulfony)-N-[[6-(dimethylamino)pyridin-3-

vll(phenyDmethyl}-1,3-thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from 3-
([1,1’-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and 5-

15  [amino(phenyl)methyl]-N,N-dimethylpyridin-2-amine (Intermediate 2), the title compound
was obtained in 98% purity by HPLC.



yl I (phenyl)nmethyll-1,3-thiazolidine-2-carboxam de. Follow ng the general
strategl es and protocols outlined in Exanple 1, starting from 3-
([I,1"-biwbesyshssi-yl sul fonyl)-1, 3-thiazolidi ne-2-car boxyPCt/E®R03/8)083
(Interrredl ate 8) and [ 2- 131

({6-[(R) -am no(phenyl ) et hyl ] pyridin-3-yl}oxy)ethyl]dimethyl am ne
(I'nternmediate 2), the 10 title conpound was obtained in 99% purity by HPLC
H SN ND<ON-N "HNW (300MHz, CDC13); 2.63 (m 7H), 2.99 (m 3H), 3.71
(m 1H), 4.02 (m 1H), 4.26 (br s, 2H), 5.48 (s, 0.5H), 5.49 (s, 0.5H),
6.0 ( )44 15( 7. K,
° 70 N%S@gm@u@é (ﬁ@%’; %19% 351) m996%9. 1171%1%5 @Ogﬂﬁz 7@E@ﬁ_(m) 2

601. E&xam)| 3&% O-3MR)5. BQ{(é 2($)5fo B(m (rﬁl mblr)OGISMeﬁyle} Y13 (m, 1H), 7.28 (m

squonyII-l i azol i di n- 2-

car bo6il)) andr(ai, (Zﬁﬂ);riXIB(h{trmm-]l} 17 Vfie(imy Qﬂ)i)pé’rQld(ml, Qh‘l)nﬁtOi’a(nmﬁJSﬁb)q&QQ (m,
Follow ng the strate | es and/)ProtocoI s outlined in Exanple 1, the title

conposd a4 (BSIT i 8.ty by HPLC. WD 03/ 082278 PCT/ EP03/ 50083
132 HCSN \ >---.<, NNO S.00 0 X5;0 'H NWVR (300MHz, DVBO-d6); 1.40

EHQ) ZE'BcamJole‘m( m(biﬁﬂemﬁ @%1§1ﬂforﬁlﬁ-N ?(RZ)Q{SIIQ (%%eth@aﬁﬁnémthéﬂ}gv%uﬁﬁ A-m

yl}(phenvl)methvl] 1 3 thlazolldme-2 carboxamlde

Following the general strategies and protocols outlined in Example 1, starting from 3-

([1,1°-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid (Intermediate 8) and [2-

({6-[(R)-amino(phenyl)methyl]pyridin-3-yl}oxy)ethyl]dimethylamine (Intermediate 2), the
10 title compound was obtained in 99% purity by HPLC.

[HH I./ \
Sg _§

'H NMR (300MHz, CDCL); 2.63 (m, 7H), 2.99 (m, 3H), 3.71 (m, 1H), 4.02 (m, 1H), 4.26

(br s, 2H), 5.48 (s, 0.5H), 5.49 (s, 0.5H), 6.02 (s, 0.5H), 6.05 (s, 0.5H), 7.25 (m, 6H), 7.44

(m, 4H), 7.58 (m, 2H), 7.70 (m, 2H), 7.93 (m, 2H), 8.33 (m, 2H). M*(EST"): 603 ; M'(ESI):
15 601.

Example 55: 4-[(S)-[({(28)-3-[(2'-fluorobiphenyl-4-y])sulfonyl]-1,3-thiazolidin-2-

vl}carbonyl)aminol(phenyl)methyl]-1-methylpiperidinium methanesulfonate.

Following the strategies and protocols outlined in Example 1, the title compound was

obtained in 99% purity by HPLC.



(m 2H), 7.90 (m 4H), 8.57 (m 1H), 9.10 (m 1H). M- (ESI+): 554 ;

M (ESI-): 552. 5 Exanple 56: benzeneacetic acid, al pha, alpha-

di met hyl -wo[op@8221§ 1(R) - phenyl -2- pyridi nyl net hyl] am no] pcargposigios - 3
-thiazolidinyl] sulfonyl] -, nethyl est2 Follow ng the general strategies
and protocols outlined in Exanple 1, starting from 2-

t hi azol i di necar boxylic acid,

3-[[4-(2-met hoxy-1, 1-di net hyl - 2- oxoet hyl ) phenyl ] sul fonyl]- (Internediate 8)
and (R)-phenyl (2-pyridinyl)nethanam ne (Internediate 1), the title 10
conpound was obtained in 91 % purity by HPLC. H N,,. CNOtc SO0 O
O'H NWR (300MHz, CDC13); 6 8.63 (s, IH ; 7.82-(m 3H) ; 7.33-7.51
(m 9H) ; 6.2 (s, 1H ; 565(s, 1 H ; 3.8 (i 2H ; 3.66 (s, 3H ;
3.10(m 1 H ; 2265 (m 1 H ; 1.6 (s.g6H) ESI+): 540.1 ; M (ESI-):
538.0. 15 WO 03/082278 PCT/ EP03/ 50083 133~&kanpl 7/: Preparation of
product la, e.g. ({[3-(biphenyl-4-ylsurNonyl)®1, §-thiazolidin-2-

yl | car bonyl } ami no) (phenyl ) acelti ¢ acig, s\SNCC N{O s"O-Z~10 /0 Ph
(D —
o -

'"H NMR (300MHz, DMSO-d6); 1.40 (m, 2H), 1.92 (m, 2H), 2.29 (s, 3H), 2.70 (m, 3H),
3.06 (m, 1H), 3.31 (m, 4H), 3.82 (m, 2H), 4.58 (m, 1H), 5.50 (s, 1H), 7.34 (m, 7H), 7.56
(m, 2H), 7.90 (m, 4H), 8.57 (m, 1H), 9.10 (m, 1H). M'(ESI"): 554 ; M(EST): 552.

5  Example 56: benzeneacetic acid, alpha.alpha-dimethyl-4-[[2-[[[(R)-pheny]-2-

pyridinylmethyl]amino]carbonyl]-3-thiazolidinyl]sulfonyl]-, methyl ester

Following the general strategies and protocols outlined in Example 1, starting from 2-
thiazolidinecarboxylic acid, 3-[[4-(2-methoxy-1,1-dimethyl-2-0xoethyl)phenyl]sulfonyl]-
(Intermediate 8) and (R)-phenyl(2-pyridinyl)methanamine (Intermediate 1), the title

10  compound was obtained in 91% purity by HPLC.

S
[ —~ N
N o ¢ N
‘S‘ﬁO —
i/Q/ 0
© 0]
/

'H NMR (300MHz, CDCls); 8 8.63 (s, 1H) ; 7.82-7.91 (m, 3H) ; 7.33-7.51 (m, 9H) ; 6.2 (s,
1H) ; 5.65 (s, 1H) ; 3.88 (m, 2H) ; 3.66 (s, 3H) ; 3.10 (m, 1H) ; 2.65 (m, 1H) ; 1.6 (s, 6H)

. M(ESI"): 540.1 ; M(ESI): 538.0.

15



Internediate VIII (Scheme 3), e.g.,

3-(bi phenyl -4-yl sul fonyl)-1, 3-thiazolidi ne-2-carboxylic 5 acid (1.747 g, 5
nmol ) waswoiosmsd2ved in DCM (20 nl). The resulting sol uti orCEEPIEs®BEd down
to -10C and oxalyl chloride (0.645 n., i335 nmmol) was added slowy. DVF (0.1
m.) was added carefully. The reaction m xture was allowed to warmto RT
over 1 h and stirred an additional hour at RT. As the reaction was
conplete, the solvents were evaporated. Tol uene was added and evapor at ed
to renmove residual oxalyl chloride. This 10 process was repeated twice,

ilf ;0[ kRGPIOES" emsh D)- 13 -thiazolidin-2-

y
quantvn@gﬂbmyy,@hﬁb)(pmﬁma@@ﬁbg@yd acetic acid (831 ny, 5.5 rrm)l) was
di ssolved in"water (20 niL). TEA (2.77 nlL, 20 mmvol) was added carefully.
THE (25 nlL) was added to reaction m xture. The__reaction m xture was cool ed
to OC. Acid chloride previously prepared XXX /&.¢\ 3 15
(bi phenyl -4-yl sul fonyl)-1, 3-thi azol i di ne-2-cakbonyl chloride dissolved in
THE (25 nlL) was added dropw se. The reactyon/m xture was stirred 15 mn at
0C and overnight at RT. Solvents conterit rated and the resulting
aqueous fraction was acidified wth_H aldaktracted with 3 portions
of Et OAc. Conbi ned organi ¢ phases wer ied over MgS™4, filtrated and
evaporated. The crude product was recrsgstal lized in acetone/ Et 20 m xture,
20 affording carboxylic acid |a,
({[3-(bi phenyl -4-yl sul fonyl)-1,3 ZO|IdIn-2-
yl ] car bonyl } am no) (phenyl ) acetic in 97% purity by HPLC (943 ny, 39%
yield). WO 03/082278 PCT/ EP03/083 134 'H NVR (300MHz, DMSO-d6); 2.68 (m
1H, 33.08(m 1H), 3.84 (m 2H), 5.30 (m 1 H, 5.76 (s, 0.5H), 5.82 (s,

S o e g 0 s BB s i
|'B, eadid (W 147 %”5 Pwas Idigfeeved & MENE @O(MLghEDhb-re@ultlngO\Iolutlon was cooled

4-yl sul fonyl )-1,3-thi azol i di ne- 2-car boxam de
down to —10°C and oxalyl chloride (0.645 mL, 7.5 mmol) was added slowly. DMF (0.1

mL) was added carefully. The reaction mixture was allowed to warm to RT over 1h and
stirred an additional hour at RT. As the reaction was complete, the solvents were
evaporated. Toluene was added and evaporated to remove residual oxalyl chloride. This
10  process was repeated twice, affording intermediate XXX, e.g., 3-(biphenyl-4-ylsulfonyl)-
1,3-thiazolidine-2-carbonyl chloride as a yellow solid (1.839 g, quantitative yield).

o-Aminophenylacetic acid (831 mg, 5.5 mmol) was dissolved in water (20 mL). TEA (2.77
mL, 20 mmol) was added carefully. THF (25 mL) was added to reaction mixture. The
reaction mixture was cooled to 0°C. Acid chloride previously prepared XXX, e.g. 3-

15 (biphenyl-4-ylsulfonyl)-1,3-thiazolidine-2-carbonyl chloride dissolved in THF (25 mL) was
added dropwise. The reaction mixture was stirred 15 min at 0°C and overnight at RT.
Solvents were concentrated and the resulting aqueous fraction was acidified with HCI 5N
and extracted with 3 portions of EtOAc. Combined organic phases were dried over MgSQOsa,
filtrated and evaporated. The crude product was recrystallized in acetone/Et20 mixture,

20  affording carboxylic acid la, e.g., ({[3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidin-2-
ylJcarbonyl}amino)(phenyl)acetic acid in 97% purity by HPLC (943 mg, 39% yield).



N ; S O Ph Conpound la, e.g.,

({1 bi phenyl - 4-yl sul fonyl ) -1, 3-thi azol i di n-2-yl ] carbonyl }am no) -

(phenyl ) aweto3oszes d (500 ngy, 1.04 mml) was di ssol ved i n PHEHEPLOSMOR] .
Ammoni a in dioxane (0.5N, 3.11 nL, 1.584mmpl) was added fol |l owed by HOBt
(210 ng, 1.55 mmol) 10 and DVAP (6 ng, 0.05 mmol). EDC HCl (298 ng, 1.55
nmmol) was finally added. The mxture was stirred for 5 hours at RT. As the
reaction was conplete, it was diluted with EtOAc, washed with 5%citric
acid, NH4Cl sat, NaHCO3 sat, brine and dried over MpSO4. After filtration
and e VST Vit 9, ubtg c | 1

by flas chg%q%}?g_{gir’gghy (C@(’:)f %h6egx né;l E?b%?mg?’ayﬁg’ﬁ%% mqlﬂﬁgggﬁl’)l.ﬁﬂ
Conposing (500.5¢1 -5.823(@'0(53[-131,@.44-@1,(3461?, 1.78 (m, 2H), 7.93 (m, 4H), 8.91 (m, 1H),

- phenyl et hyl ) - 3- (bi phenyl -4-yl sul fonyl)- 1, 3-thiazolidine-2- carboxam de,
was i ERll@t(bdsj hHYOM GEST ty 489 ; M(ESIP448iy, 80% yiel d). ' H NMR (300MHz,
DMSO-d6); 2.64 (m 1H), 3.04 (m 1H, 3.78 (m 2H), 5.34 (m 1H), 5.84 (m
111), 7.29 (m 4H), 7.47 &‘m 4H), 7.76 (m 2H), 7.90 &m 4H), 8.77 (m

114) . Exampkesh 8) Preterationvof psddict [586.g. 20-(@naioa3axws | Rdrngikaby bodgdiplisty |-
Exanpl e 59: Preparation of product Ic, e. biphenyl-4-ylsulfonyl

[ 6y ardeviisidfanyl)- Taktthigzplidine-2+gasboxamides- 2- car boxamide. / \ H S N C\N> CN

0o
3-(

s N
[ >—<\ CONH,
N
\_o ©
S

ok

Ph

VAN

Compound la, e.g., ({[3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl}amino)-
(phenyl)acetic acid (500 mg, 1.04 mmol) was dissolved in THF (10 mL). Ammonia in
dioxane (0.5N, 3.11 mL, 1.55 mmol) was added followed by HOBt (210 mg, 1.55 mmol)

10  and DMAP (6 mg, 0.05 mmol). EDC.HCI (298 mg, 1.55 mmol) was finally added. The
mixture was stirred for 5 hours at RT. As the reaction was complete, it was diluted with
EtOAc, washed with 5% citric acid, NH4Cl sat, NaHCOs sat, brine and dried over MgSOQa,.
After filtration and evaporation of the solvents, the resulting crude product was purified by
flash chromatography (Cyclohexane/EtOAc, gradient from 1:1 to 0:1). Compound Ib, e.g.

15  N-(2-amino-2-o0xo0-1-phenylethyl)-3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidine-2-
carboxamide, was isolated in 90% purity by HPLC (349 mg, 80% yield).

'H NMR (300MHz, DMSO-d6); 2.64 (m, 1H), 3.04 (m, 1H), 3.78 (m, 2H), 5.34 (m, 1H),
5.84 (m, 1H), 7.29 (m, 4H), 7.47 (m, 4H), 7.76 (m, 2H), 7.90 (m, 4H), 8.77 (m, 1H).
M'(ESI"): 482 ; M(ESI): 480.

20



| ~OO S( O Ph To a stirred solution of conpound Ib, e.g.,

N- (2- am no- 2- oxo- | - phenyl et hyl ) - 3- (bi phenyl - 5

4-yl sul f onglop042238 t hi azol i di ne- 2- car boxam de (385 ny, 0. 8rommEP)3/F0SDVF (1
m.) at RT was added cyanuric chloride (334 ng, 0.4 mml) in one portion.
After one night, the reaction was done. Water (3 nL) was added and a
precipitate was formed. The aqueous phase was extracted with two portions
of EtOAc (5 nlL). Conbi ned organi c phases were washed with 5% aqueous

sodi um bi carbonate, wth water, dried over I\/gSO4 and 10 concentrat ed under

reduceg, 4 ré’dl&ﬁ‘bf

flas :
af f 0rlﬂbﬂﬁ/l]lrlOSjlﬂﬁlTazbﬁdmeeZil;arboxamlde _ o
3- (bi phenyl -4-ylsulfonyl)-N[cyano(phenyl)nmet hyl]-1, 3-thi azol i di ne-2- car box
amde (257 ng, 69%yield) in 100% purity LC. "H NWVR (300MHz, CDC13);
5
464

2.61 (m 1H), 2.99 (m 1H), 3.72 (m 2H), 5. (s, 0.5H), 5.41 15 (s,
0.5H), 6.06 (m 0.5H), 6.17 (m O0.5H), 7.47 1H, 7.47 (m 8H), 7.61 (m
2H), 7.77 (m 2H), 7.91 (m 2H. M |+)“ M (ESI-): 462. Exanple

60: Preparation of product I, e.g. 3= henﬁll _4- yl sul fonyl)-N-[[5-(2-
hydr oxyet hyl ) - 1, 2, 4- oxadi azol - 3-yl ] (ph‘gﬁr‘?y
met hyl]-1, 3-thi azol i di ne- 2- car boxa . OD 03/ 082278 PCT/ EP03/ 50083 136 H

N N SCN>OON S

Ph

To a stirred solution of compound Ib, e.g., N-(2-amino-2-o0xo0-1-phenylethyl)-3-(biphenyl-
5  4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide (385 mg, 0.8 mmol) in DMF (1 mL) at RT

was added cyanuric chloride (74 mg, 0.4 mmol) in one portion. After one night, the
reaction was done. Water (3 mL) was added and a precipitate was formed. The aqueous
phase was extracted with two portions of EtOAc (5 mL). Combined organic phases were
washed with 5% aqueous sodium bicarbonate, with water, dried over MgSO,4 and

10 concentrated under reduced pressure. A light yellow solid was isolated and was purified by
flash chromatography (Cyclohexane/EtOAc gradient form 8:2 to 1:1), affording product Ic,
e.g., 3-(biphenyl-4-ylsulfonyl)-N-[cyano(phenyl)methyl]-1,3-thiazolidine-2-carboxamide
(257 mg, 69% yield) in 100% purity by HPLC.

'"H NMR (300MHz, CDCl3); 2.61 (m, 1H), 2.99 (m, 1H), 3.72 (m, 2H), 5.35 (s, 0.5H), 5.41
15 (s, 0.5H), 6.06 (m, 0.5H), 6.17 (m, 0.5H), 7.17 (m, 1H), 7.47 (m, 8H), 7.61 (m, 2H), 7.77
(m, 2H), 7.91 (m, 2H). M(ESI"): 464 ; M (ESI'): 462.

Example 60: Preparation of product I. e.g. 3-(biphenyl-4-vylsulfonyl)-N-[[5-(2-

hydroxyethyl)-1.2.4-oxadiazol-3-vl](phenyl)methyl]-1.3-thiazolidine-2-carboxamide.




Ph X0 HO Triethylamne (92 |, 0.66 nmol) was slowy added to a suspension
of product Ic, e.g., 3-

(bi phenylwo-oghsazis onyl ) - N-[ cyano( phenyl ) net hyl ] - 1, 3-t hi azeirdipn&sd@sxar boxam
i de, and hydroxyl am ne. hydrochl oride (46 ng, 0.66 nmol) in ethanol (5 ni),
under stirring. The 5 reaction m xture was heated under reflux for 16h, and
then cooled to RT. The solvents were renoved and the resulting solid was
suspended in water and extracted with three protions of EtOAc. Conbined
organi ¢ phases were dried over MgSH, filtrated and evaporated, affording
intermedi ate Id, e.g.,
N[ (1R, 22Z) - 2- am no- 2- (hydroxy| m no) - 1- phenyl @
(bi phenyl -4-yl sul fonyl)-1, 3-thi azol i di ne- 2 cakbo

- 3-
am de (272 ny,

guantitative yield) which 10 was di @Ctl ed in the next step. 1H NWR
(300MHz, CDC13); 2.35 (br s, E}L ), 300(m | H), 3.60-3.93 (m
2H), 5.30 (s, 0.5H), 5.40(s m\lH) 7.05-8.17 (m 14H, H
arom). M-(ESI+): 497. M(ESI- : 495\/Qar i acid, e.g.

3-tert-but oxypropionic acid (35 Sé mml) was di ssol ved in 15 THE (2
mL). The resulting solution was d down t -15C NW (84 L, 0.76 mmol),
fol |l owed by isobutyl chloroform \ 3L 0.25 wer e added The

m xture was stirred at -15C fpg” 30 mn. InterHiEEdlate Id, e.qg.
N[ (1R 22) 2- am no- 2- (hydr oxyi m no) - 1-

o, O BstHSTavaRye @@"@E@kg it e Rk a8 Moo s R T Pt
2322)0 bix?%%ﬁl LG EAREE DU L e R SR T
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AcCEt . I ned organi c phases fe dried er MgSH4, filfrated WO

08/ 0823 ¢Boralixbi@3w Y B8atedhdvderndflax dpen ahednd ahdocdbled torReEr Whéls@h@eﬂtd were
e.g. 3-(biphenyl-4-yl sul fonyl )-N—[(2E)-2-[(3-

t er t - lentavedpanp treosdshitting) pHE Wesysispended mo watepire pk radted] with 3htde prodiondi n

e-2- carboxam de (118 ng, 86%yield), which was directly used in the next

st ep. of EtOAc. Combined organic phases were dried over MgSO,, filtrated and evaporated,
affording intermediate 1d, e.g., N-[(1R,2Z2)-2-amino-2-(hydroxyimino)-1-phenylethyl]-3-
(biphenyl-4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide (272 mg, quantitative yield) which

10  was directly used in the next step.

'H NMR (300MHz, CDCl3); 2.35 (br s, 2H), 2.55 (m, 2H), 3.00 (m, 1H), 3.60-3.93 (m,
2H), 5.30 (s, 0.5H), 5.40 (s, 0.5H),), 5.64 (m, 1H) 7.05-8.17 (m, 14H, H arom.). M*(ESI"):
497. M (EST): 495.

Carboxylic acid , e.g., 3-tert-butoxypropionic acid (35 mg, 0.24 mmol), was dissolved in

15 THF (2 mL). The resulting solution was cooled down to —15°C. NMM (84 uL, 0.76 mmol),
followed by isobutyl chloroformate (33 uL, 0.25 mmol), were added. The mixture was
stirred at —15°C for 30 min. Intermediate 1d, e.g. N-[(1R,2Z)-2-amino-2-(hydroxyimino)-1-
phenylethyl]-3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide (108 mg, 0.22
mmol) in THF (2 mL) was added dropwise. The mixture was stirred overnight, letting the

20  temperature increasing up to RT. Solvents were evaporated. The resulting oil was dissolved
in AcOEt, and washed with sat NH4Cl and sat NaHCOs. Aqueous phases were extracted
with two portions of AcOEt. Combined organic phases were dried over MgSOs, filtrated



M-H(ES. 1 +): 625. M(ESI"): 623. 5 Internediate Id', e.qg.,

3-(bi phenyl -4-ylsul fonyl)-N-[(2E)-2-[(3-tert-

but oxypr owaerapsRnasr noj - 2- (hydr oxyi m no) - 1- phenyl et hyl ] - 1, ctrhirazsooss d

i ne-2-carboxam de (118 ny, 0.19 nmol),13%as suspended in dry tol uene.
Pyridine (46 L, 0.56 mmol) was added. The m xture was stirred under
reflux. After 7 hours the reaction was conplete and the solvents were
evaporated. 10 The crude residue was dissolved in Et OAc, and washed with
two portions of brine. Conbined aqueous phases were extracted with two
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t hen overni ght Sol vents were evaporated. The cr ude oil was stirred 5
hour scarbotamidiéOd 18 mg@r&6dh vtield)ydhatly mastdieedthyi Gsadimtheatext stap.er f or med.
After evaporation of the solvents, the desired product was purified by

fl t h /EtOA, dient f 8:21to 0:1),
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10 The crude residue was dissolved in EtOAc, and washed with two portions of brine.
Combined aqueous phases were extracted with two portions of EtOAc. Combined organic
phases were dried over MgSQ,, filtrated and evaporated. The crude product was dissolved
in DCM (2.5 mL) and TFA (0.5 mL) was added at 0°C. The mixture was stirred 15 min at
0°C then overnight at RT. Solvents were evaporated. The crude oil was stirred 5 hours in

15 MeOH, in order to hydrolyze the trifluoroacetic ester formed. After evaporation of the
solvents, the desired product was purified by flash chromatography (Cylclohexane/EtOAc,
gradient from 8:2 to 0:1), affording product I, e.g. 3-(biphenyl-4-ylsulfonyl)-N-[[5-(2-
hydroxyethyl)-1,2,4-oxadiazol-3-yl](phenyl)methyl]-1,3-thiazolidine-2-carboxamide (25
mg, 24% yield over three steps) in 100% purity by HPLC.

20 'HNMR (300MHz, CDCl); 1.85 (brs, 1H), 2.62 (m, 1H), 3.07 (m, 3H), 3.75 (m, 1H),
4.00 (m, 3H), 5.38 (s, 0.5H), 5.44 (s, 0.5H), 6.37 (m, 1H), 7.40 (m, 8H), 7.66 (m, 5H), 7.91
(m, 2H). M"(ESI™): 551 ; M (ESI'): 549.

Example 61: Preparation of product XXX, e.g. 2-thiazolidinecarboxamide, 3-[[4-(2-fluoro-

1,1-dimethylethyDphenyl]sulfonyl]-N-[(R)-phenyl-2-pyridinylmethyl]-




F The compound benzeneacetic acid,

al pha, al pha-dinethyl-4-[[2-[[[ (R) - phenyl - 2- pyri di nyl - nmethyl] am no]

car bonyl J[wed3nshrsazol i di nyl] sulfonyl] -, methyl ester (Erammpre3/3(08i54 ny,
0.l mol) was dissolved in 3nL of anhydrpmgs THF. The sol uti on was cool ed
down to zero 5 degree and Li BH4 was added (3ng, 0.15mml, 1.5eq). The
reaction mxture was agitated for 2h. The reaction m xture was quenched by
addi tion of H2O The organic solvent was evaporated under reduced
pressure, and the residue redissolved in Et OAc. The organic |ayer was
washed with NaHCO3 sat., NaC sat, dried over SO4, and evaporated in
vacuo to give 2-thiazolidinecarboxam de,
3-[[4-(2-hydroxy-1, 1-dii net hyl et hyl )phenylﬂ}
sul fonyl ] - N-T(R)-phenyl - 2- pyri di nyl | }°""&as a colorless oil (44ny, yield
1 86% . 'H NWR (300MHz, CDC13); 8 8.0vy(my, 2 "{ 7.82-7.97 (m 3H) ;
7.28-7.58 (m 9H) ; 6.26 (s, 1H) ; 3.86°(m ; 3.36 (d, 2H) ; 3.635 (m
1H ; 2.72 (m 1H) ; 1.36 (s,1H M '49: 512.4. M (ESI-): 510.3. The
conpound 2-thi azol i di necar boxam de,

3-[[4-(2- hydroxy-1, 1-di net hyl et phenyl] 15

sul fonyl]-N-[(R) -phenyl - 2-pyridi nyl nethyl]- (43ng, 0.08mmvl) was dissol ved
in 2mL anhydrous DCM The sol utiFon was cool ed down to -78C, and DAST
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PCT/ EfRRID OfBreatB8n hixiti Wekigeérthdd By 2dition 3FH,O. TS of danid solveht s
2H) ; 7.65 (m 1H) ; 7.19-7.40 (m 9H) ; 6.10 (s, 1 H ; 5.46 (s, | H ;
3. 95-&vdpforated unddr redBedibpiesgre andthelresidfe 92diRs@¥elrim B Ac.; TRe Hbg#hi64
(m 1H); 1.25-1.37 (m 6H). 19F-RWN (CH2Cl2) 8 -138.6. M+(ESI+): 514.2 ; M
layer was washed with NaHCOs sat., NaCl sat, dried over MgSQy4, and evaporated in vacuo

to give 2-thiazolidinecarboxamide, 3-[[4-(2-hydroxy-1,1-dimethylethyl)phenyl]
10 sulfonyl]-N-[(R)-phenyl-2-pyridinylmethyl]- as a colorless oil (44mg, yield : 86%).

'H NMR (300MHz, CDCls); 8 8.07 (m, 2H) ; 7.82-7.97 (m, 3H) ; 7.28-7.58 (m, 9H) ; 6.26
(s, 1H) ; 3.86 (m, 2H) ; 3.36 (d, 2H) ; 3.635 (m, 1H) ; 2.71 (m, 1H) ; 1.36 (s,1H) M"(ESI"):
512.4. M(ESI"): 510.3.

The compound 2-thiazolidinecarboxamide, 3-[[4-(2-hydroxy-1,1-dimethylethyl)phenyl]

15 sulfonyl]-N-[(R)-phenyl-2-pyridinylmethyl]- (43mg, 0.08mmol) was dissolved in 2mL
anhydrous DCM. The solution was cooled down to —78°C, and DAST (0.02mL, 0.17mmol,
2eq) was added. The reaction mixture was stirred for 24h at -78°C and warmed to room
temperature. The reaction was quenched by addition of NaHCO; sat. and agitated for 1h.
The product was extracted with DCM (50mL). The organic layer was dried over MgSOg4

20  and evaporated. The residue was purified by with EtOAc/cHex, 40:60) to give compound
2-thiazolidinecarboxamide, 3-[[4-(2-fluoro-1,1-dimethylethyl)phenyl]sulfonyl]-N-[(R)-
phenyl-2-pyridinylmethyl]- as an orange oil (14.8mg, yield : 36%, 98.1 HPLC purity).



(ESI-): 512.2 5 Exanple 62: (2S)-3-(1,

' - bi phenyl -4-yl sul fonyl)-N-[(R)-phenyl (pyridin-2-yl)nmethyl]-1, 3-

t hi azol i dwoes@sxas boxam de Fol | owi ng the general strategi @esTaPd3/mM08s ocol s
outlined in Exanple 1, starting fromter®- butyl (2 S)-2-({

[ (R - phenyl (pyridin-2-yl)nmethyl]am no} -carbonyl)-1, 3-thiazolidine-3-
carboxylate (Internmediate 6) and [1,1'-biphenyl]-4-sulfonyl chloride, the
title conpound 10 was obtained in 99% purity by HPLC. Mt(ESI+): 516 ;
M(ESI-): 514. S H 30 0 fXN O Exanple 63:

I I -
I(ZS)l g:[II%I azém (92- gmég?b xa%1H S E K o'\}/a ﬁ;ﬂ fé'ﬁ)ezgg?fg'gﬁp@r?ﬂg%gbm%b%
( ng O%H??[G?“% ﬁﬁeny% ? Slyéi sé?ﬁﬁé,@??% ég §ﬁf am) ng. G9me @hl 1AYE 2192-2.99 (m, 3H)
car bonylsk-3 63- (tnlal PRV} 102 919- 37 ¢l PR yl‘gqlmm&@ﬂgleﬁ)as e19.6aMI (ESI"): 514.2 ; M’

2' - f 1 uorobi phenyl - 4% y[Ysul fonyl chloride e conpound was obt ai ned
in 99 Puy.islp by HPLC.  MH(ESI+): 534.6 ; M (ESI-): 532.9. WD 03/082278
PCT/ EPO3/50083 140 g H F NfXN S=0 O O Exanple 64:

(2S3- (bi phenyl -4-yl sul fonyl )-N-[(1S)-1-(4-fl uorophenyl)-3-hydroxypropyl| -
153 -ERampd¢ 68i (ESR3qa[ Bdiphend-4-ylsulfonyl)-N-[(R)-phenyl(pyridin-2-yl)methyl]-1,3-

thiazolidine-2-carboxamide

Following the general strategies and protocols outlined in Example 1, starting from tert-

butyl (25)-2-({[(R)-phenyl(pyridin-2-yl)methyl]amino}-carbonyl)-1,3-thiazolidine-3-

carboxylate (Intermediate 6) and [1,1'-biphenyl]-4-sulfonyl chloride, the title compound
10 was obtained in 99% purity by HPLC.

M*(ESI"): 516 ; M(ESI): 514.

Example 63: (25)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-N-[(R)-phenyl(pyridin-2-yl)methyl]-

1,3-thiazolidine-2-carboxamide. Following the general strategies and protocols outlined in

15 Example 1, starting from tert-butyl (2S)-2-({[(R)-phenyl(pyridin-2-yl)methyl]amino}-
carbonyl)-1,3-thiazolidine-3-carboxylate (Intermediate 6) and 2'-fluorobiphenyl-4-
yDsulfonyl chloride, the title compound was obtained in 99% purity by HPLC.

MY(EST"): 534.6 ; M(ESI"): 532.9.



Fol l owi ng the general strategies and protocols outlined in Exanple 1,
starting fromtert- 5 butyl (2 S)-2-({ [(1 S)-3-hydroxy- | -phenyl propyl]
am no } owsiohensA2)s - 1, 3-t hi azol i di ne- 3- car boxyl at e (| nt er medirares/8psand
[1,1" - bi phenyl]-4-sul fonyl chloride, tl#e title conpound was obtained in
98% purity by HPLC. Mt(ESI+): 501.6 ; M(ESIF): 499.2. F C-SHNt OO
',00 10 Exanmple 65: 3-(11'-biphenyl-4-ylsulfonyl)-N[ 1-(2

6-di fl uorophenyl)-3-h dy roxypropyll- 1,3 -thiazolidi ne-2-carboxam de.

Fol l owi ng the general strategies and protocols outlined in Exanple 1,
starting tert-butyl (2 S)-2-({ [(1
S)-1-(2,6-difluorophenyl)-3-hydroxypropyl ] am no
-thiazolidine- 3-carboxylate (Inter med'ﬁfe 6)Hand

bonyl)- 1,3

[ 1, 1' - bi phenyl ]-4-sul fonyl chloride, the tit|M.¢Onpound 15 was obtained in
99% purity by HPLC. MH(ESI+): £19.9 ; 517.8 WD 03/ 082278

PCT/ EPO3/50083 141 F/ S N N
(2S)-N-[(1S)-1-(4-fluorophef -3 r%?ypro |123-[ (2" -fl uorobi phenyl - 4-
yl)sulfon I] -1,3 -thiazol i- 2-warbox@m de. Fol¥l owi ng t he general
strategi es and protocols out ed in Exanple 1, starting tert-butyl 5
(29)-2-({ [(1 S)-1-(2,6-difluorophenyl)-3-hydroxypropyl]amno } carbonyl)-

1,3 -khiRsh b8 P3)-3-(biphenyl-4-ylsulfonyl)-N-[(1S)-1-(4-fluorophenyl)-3-hydroxypropyl]-

1.3-thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting from tert-

5 butyl (2S)-2-({[(1S)-3-hydroxy-1-phenylpropyl]amino}

carbonyl)-1,3-thiazolidine-3-carboxylate (Intermediate 6) and [1,1'-biphenyl]-4-sulfonyl
chloride, the title compound was obtained in 98% purity by HPLC.

M"(EST"): 501.6 ; M(ESI): 499.2.

10  Example 65: 3-(1.1'-biphenyl-4-ylsulfony])-N-[1-(2,6-difluorophenyl)-3-hydroxypropyl]-

1.3-thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting tert-butyl

(2S)-2-({[(1S)-1-(2,6-difluorophenyl)-3-hydroxypropyl]amino} carbonyl)-1,3-thiazolidine-

3-carboxylate (Intermediate 6) and [1,1'-biphenyl]-4-sulfonyl chloride, the title compound
15  was obtained in 99% purity by HPLC.

M'(EST"): 519.9 ; M'(ESI): 517.8



3-carboxylate (Internmediate 6) and 2'-fl uorobi phenyl -4-yl)sul fonyl
chloride, the title conpound was obtained in 99% purity by HPLC. M(ESI+):
537.9 ; MvOEBSsR78535.9. F/ CSF FN~F ' OO10 Exacp/rro§3083
(2S)-3-[(2' -fluoro- | ,1'-biphenyl-4-ylpdulfonyl]-N-[(1 S)-3-hamr- | -
pheny_| propyl ] -1, 3-thiazol i di ne-2-carboxam de. Follow ng the general
strategies and protocols outlined in Exanple 1, starting tert-butyl (2
S)-2-({ [(1 S)-3-hydroxy-I|-phenyl propyl]am no } carbonyl)- 1,3
-thiazolidine-3 -carboxylate (internediate 6) and |

1, 1' - bi phenyl ]-4-sul fonyl chloride, the t|tIe co peund was obtained 15 in
98% purity by HPLC. MkH( ESI) 501 9 ; M(ESI-) ' WO 03/ 082278

PCT/ EP03/50083 142 g H NO F N ~ |t€ O quarrp 8: General protocols

for the sol ution-phase synthesis of 1 i azBlidi ne-2- car boxam de
derivatives of general forrmula (I); 8- ({ (29) - 3- bi phenyl -

yl sul fonyl)-1, 3-thiazolidin-2- yI]c ony ©@m no)
-3-(2, 6-di fl uorophenyl) prop (3 (o]

S)-3-(2, 6-difluorophenyl) - [ (20f| uor obi phenyl - 4-yl sul fonyl ] -1, 3-
t hi azolidin- 2-yl} carbonyl )&m noj propyl L-valinate, (3 S)-3-({

[ (2S)-3-(bi phenyl -4-yl sul fonyl)-1,3- thiazolidin-2-yl]carbonyl} amno) - 3

- Phend DRy be L1 Y@-NDRY $)- IK84-PhictobhétAR3- By likdkypropyl]-3-[(2'-fluorobiphenyl-4-

yDsulfonyl]-1.3-thiazolidine-2-carboxamide.

AT RN

Following the general strategies and protocols outlined in Example 1, starting tert-butyl

5 (28)-2-({[(1S)-1-(2,6-difluorophenyl)-3-hydroxypropyl]amino } carbonyl)-1,3-thiazolidine-
3-carboxylate (Intermediate 6) and 2'-fluorobiphenyl-4-yl)sulfonyl chloride, the title
compound was obtained in 99% purity by HPLC.

M (ESI"): 537.9 ; M'(ESI"): 535.9.
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10 Example 67; (2S)-3-[(2'-fluoro-1.1'-biphenyl-4-yD)sulfonyl]-N-[(1S)-3-hydroxy-1-

phenylpropyll-1.3-thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting tert-butyl

(25)-2-({[(1S)-3-hydroxy-1-phenylpropyl]amino } carbonyl)-1,3-thiazolidine-3-carboxylate

(Intermediate 6) and [1,1'-biphenyl]-4-sulfonyl chloride, the title compound was obtained
15 1n 98% purity by HPLC.

MP(ESI): 501.9 ; M(ESI"): 499.5.



f | uor obi phenyl - 4-yl
sul fonyl]-1, 3-thiazolidin-2-yl}carbonyl)am no] - 3- phenyl propyl L- valinate.
to (2S)- Nwp(03/082278 PCT/EP03/50083
S)-1-(4-fluorophenyl)-3-hydroxypropyl ]-132[ (2'-fl uor obi phenyl - 4-yl)sul fonyl ]
- 1,3-thi azol i di ne-2-carboxam de (2.48g, 4.62mol) was di ssolved in 40nL of
DVF: DCM (1:1) and DVAP (846ng, 6.93nmmol) was added. To this solution was
added a 5-min pre- incubated solution of HOBt (937ngy, 6.93mmol), EDC
(1.35g, 6.93mml) and Boc-L- valine (1.5g, 6.93mmpl). The reaction m xture
was agitated for 16h at roomtenperature. 15 The reaction m xture was

!!

diluted with DCM (200nL) and washed with citric g 5% NH4Cl sat, NaHCO3
sat and brine. The organic |layer was drigd ovgr M3SO4 and evaporated. The
residue was purified by FC 10:90 to 5q§g0 EilA¢” cycl ohexane) to give the
desi red product
(3S)-3-(2, 6-di fluorophenyl) - 3-
yl)sul fonyl]-1, 3-thi azolidi
N-(tert-butoxycarbonyl)-L
Conmpound

(38) 3-(2, 6- dlfluorophenyl) 3- [({(28) 3-[(2 -quoroblphenyI 4- yI)squonyI]

L. 00 . .

3%1 'of | uorqbi phenyl - 4-
ani no] prapy|
a Ghite solid (3.04g, 89.4%.

(33 ”t&ar%x&n‘i’&@ H@ﬂvﬁﬁ%@@f‘keﬁ’éra‘f’f Mr’ﬁﬁﬁa‘ @) d QX@S) ‘Ba(s{fmp§f(9ﬁﬁ?e?§/l 4-

PCT/ EPO3/50083 143 added. The reactron was stirred at O degree for I h and
at r.ylsuffonyBhl,3Tigagd diad-yirarb@wd pamiied3 42¢b-ditusephduel pesth ol vedihaite)
DCM and washéd with 109MaHCC8 and brine. The or ganic | ayer was dried over
My SOA( 38 B €2 #pdifhtordphen i) 3 | & (38)-Be[ (RbHmordtphenylv - wasu fail 54 o3 Weid zo h diiHE
and 1 eq of rret hanesulfonl c acid (345 J) was added, the 5 precipitate was
filted . gl Liealinater@8)nt-64 (28) 3- (bmhenvl 4-ylsulfonyl)-1,3-

(39)- (26d|f| or qphonyl ) - 3- [ (L(29)-3-[(2' -1 uor oh

i phent ohdin-2vlsaghanyd { amine ) 3-pheayipropyt L~ywaklnate, (3S)-3-I{ {{2S):3-[(2'-
\égldfl u@ro mﬁer\méi 1§suﬁtlony ]21%3%12125‘1131 y‘ﬂ» dazrbonyf)amm ] 3= ?11 7\1 p(y"ﬁ;l—"):
valinate.

10 (2S)-N-[(1S)-1-(4-fluorophenyl)-3-hydroxypropyl]-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-
1,3-thiazolidine-2-carboxamide (2.48g, 4.62mmol) was dissolved in 40mL of DMF:DCM
(1:1) and DMAP (846mg, 6.93mmol) was added. To this solution was added a 5-min pre-
incubated solution of HOBt (937mg, 6.93mmol), EDC (1.35g, 6.93mmol) and Boc-L-
valine (1.5g, 6.93mmol). The reaction mixture was agitated for 16h at room temperature.

15  The reaction mixture was diluted with DCM (200mL) and washed with citric acid 5%,
NH,4C1 sat, NaHCO; sat and brine. The organic layer was dried over MgSO4 and
evaporated. The residue was purified by FC 10:90 to 50:50 (EtOAc:cyclohexane) to give
the desired product (3S)-3-(2,6-difluorophenyl)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-
ylsulfonyl]-1,3-thiazolidin-2-yl} carbonyl)amino]propyl N-(tert-butoxycarbonyl)-L-

20  valinate a white solid (3.04g, 89.4%).

Compound (35)-3-(2,6-difluorophenyl)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1,3-
thiazolidin-2-yl} carbonyl)amino]propyl N-(tert-butoxycarbonyl)-L-valinate (3.04g,
4.13mmol)was dissolved in DCM (33mL) at 0 degree and 66mL of 4M HCI in dioxane was



HCS N..... F FNOO S OOONH 10 Exanpl e 69:

(39)-3-({[(2S)-3-(bi phenyl -4-yl sul fonyl)-1, 3-thi azol i di n-2-yl]carbonyl }-

am no) - 3-WD,08/8k2f8 uor ophenyl ) propyl L-valinate. Foll ow ngPChEPgemesal
strategies and protocols outlined in Exagple 68, starting from 3-

(1,1 -bi phenyl -4-yl sul fonyl )-N-[ 1-(2,6-difluorophenyl)-3-hydroxypropyl ]
-1,3 -thiazolidine- 2-carboxam de (Exanple 65), the title conpound was
obtained in 99% purity by HPLC. 15 M+(ESI+): 618.9; M(ESI"): 616.5. F HC
SN,-.. F NOO S 000 NH2 WD 03/082278 PCT/ EPO3/50083 144 Exanple 70:
(3S) a’ddeﬂ{ M%%aérléﬁwme&avbmg@%r% andat bit 3R 30 Thelsolv bhewagny! }-

am no) - 3- phenyl propyl L-valinate | om ng the general strategies and
pr ot asglpdraret dntethel residuemeliBs6 BiedsinaD UM arid washebivitiB10%NaHCO; and brine.

].,1 -biphenyl]-4-ylsulfonyl)-N[(1 S)-3-hydroxy- )
| - phehlyé prgamit Jlaylerswasdaiedlaver MgSCOh anak dxapuTatte toRisenl whity foame Tiet foam
conmpound was obtained in 99%purity by HPLC. Mt(ESI+): 582.9; M (ESI-):
581. awasiredissolved in THF and leq of methanesulfonic acid (345mg) was added, the
5  precipitate was filtered and dried to give the desired product (3S)-3-(2,6-difluorophenyl)-3-
[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1,3-thiazolidin-2-yl} carbonyl)amino]propy! L-

valinate as a white solid (2.53g, 83.7% yield).

M"(ESI"): 636.7; M(ESI): 634.3.

F
H
s. N F
C o
N 0 0

10  Example 69: (3S)-3-({[(2S)-3~(biphenyl-4-ylsulfonyl)-1.3-thiazolidin-2-yl]carbonyl } -

amino)-3-(2.6-difluorophenyl)propyl L-valinate.

Following the general strategies and protocols outlined in Example 68, starting from 3-
(1,1'-biphenyl-4-ylsulfonyl)-N-[1-(2,6-difluorophenyl)-3-hydroxypropyl]-1,3-thiazolidine-
2-carboxamide (Example 65), the title compound was obtained in 99% purity by HPLC.

15 M'(ESI"): 618.9; M(ESI): 616.5.




CSN,,.. F NOO S;00O0ONH Exanple 71: (3 S)-3-[({

(2S)-3-[ (2" -fl uorobi phenyl -4-yl)sul fonyl]-1,3-thiazolidin-2- yl }

car bonyl )woios0$223 phenyl propyl L-valinate. 10 Fol |l ow ng tReTEPNEF@E3
strategies and protocols outlined in Exagple 68, starting from (2S)-
3-[(2"-fluoro-1, 1" -bi phenyl -4-yl)sul fonyl ]-N-[(1

S) - 3- hydroxy-| - phenyl propyl ] -1, 3- thiazolidine-2-carboxam de (Exanple 67),
the title conpound was obtained in 99% purity by HPLC. M-(ESI-"): 600.8;
M(ESI-): 598.6. H CSN,,,, F FNOOS OOONH 15 W 03/082278
PCT/ BRO3hpRO8E. (38493 FeXRIS) S -(Bipheayl- 43y Idtfny DL PRERYAzdtidih Sk fREM oMM [ (1 S

- 3- hydroxy- I-( 2, 4-di f1uor o- phényl)propyl |- I, 3-thi azol | di he- Z-car boxam de.

Fol | owh o)t hheaphirapybLredlggtes and protocol s outlined in Exanple 1,
starting tert-butyl (25)-2-({ [(1

Y 5. thoSu e tie RIS R BIRPEPR flIbeTly TR a8, starting from (25)-
5 B0 L5 Rk EoBEEPH S AR

5  carboxamide (Example 1), the title compound was obtained in 99% purity by HPLC.
p

M"(ESI™): 582.9; M(ESI"): 581.3.

Ly

S‘b j—NHz

Example 71: (3S)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1.3-thiazolidin-2-

yl}carbonyl)amino]-3-phenylpropyl L-valinate.

10 Following the general strategies and protocols outlined in Example 68, starting from (2S)-
3-[(2'-fluoro-1,1'-biphenyl-4-yl)sulfonyl]-N-[(1S)-3-hydroxy-1-phenylpropyl]-1,3-
thiazolidine-2-carboxamide (Example 67), the title compound was obtained in 99% purity

by HPLC.

M"(EST"): 600.8; M'(ESI): 598.6.

15



F/ SN N\ \ S=0 OO O Exanmple 73: Preparation of a pharmaceuti cal
formul ation 10 Formulation 1 - Tablets A 1, 3-thiazolidine-2-carboxam de
conpound whoBosazo¢ a (I1) is adm xed as a dry powder w thPaTdPy3/g®Bat i n

bi nder in an approxinmate 1:2 weight ratidsn. A minor anopunt of rmagnesium
stearate is added as a lubricant. The m xture is formed into 240-270 ny
tablets (80-90 ng of active 1, 3-thiazolidine-2-carboxam de conpound per
tablet) in a tablet press. 15 Fornmulation 2 - Capsules A

1, 3-thi azol i di ne- 2- car boxam de conpound of fornula (Il) is adm xed as a dry

DOV‘deExaIWbléW@ SIS 1dilHigRény 1 - ARRYDENETE ES)L3 Jh Jg{m (UL @iflubs-
mxture 15 firred rnto 250 ng~ capsules (125 1 of ac

1, 3- t pheardlprapvH-=- P3ceiisaladihd-capxantdper capsul e). For mul ation 3 -
Liquid 20 A 1, 3-thiazolidi ne-2-carboxam de conpound of forrmula (I1),

i cvol SR Y Bl Hriteies il PEor R apdaS SRadh esbilr BEOR D
Erelef’ﬂﬁ'ﬁﬁ FLH53)- AEReFo Mg LB”@%MW@ AR S 1K EEtline

\gg th y&hf Ooﬂﬁ‘teﬁﬂ?n&’&gﬁite%)'dﬁd‘ g1 b@l | d L&%hl g%hlo?ldehﬂﬁb ﬁﬂ@%m?ound

h| az - car boxam de conpound
f or muvas obfained i85 pUrieg by HPY.(powder Wi t h a dry gelatin binder in an
approxi mate 1:2 wei ght ratl 0. A mnor anount of nmagnesium stearate is

addedMangl )ug b%a% (EETE}: gllft&”e is formed into 450-900 ny tablets

Example 73: Preparation of a pharmaceutical formulation

10  Formulation 1 — Tablets

A 1,3-thiazolidine-2-carboxamide compound of formula (1I) 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 1,3-thiazolidine-2-carboxamide compound per tablet) in a tablet press.

15  Formulation 2 — Capsules

A 1,3-thiazolidine-2-carboxamide compound of formula (II) 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 1,3-thiazolidine-2-carboxamide compound per capsule).

Formulation 3 — Liquid

20 A 1,3-thiazolidine-2-carboxamide compound of formula (II), sucrose and xanthan gum are

blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a previously



(150-300 ng of active 1, 3-thiazolidine-2-carboxam de conpound) in a tablet
press. Forrmulation 5 - Injection 10 A 1, 3-thiazol i di ne-2-carboxam de
conpound wb oBos2ros a (11) is dissolved in a buffered st eriPCe/Epad/saoes

i nj ectabl e aqueous nediumto provide a pgtisfactory concentration. Exanple
51: Biol ogical assays The conpounds of formula (l11), were be subjected to
the following in vitro and in vivo biological assays: 15 1) In vitro
conpetition binding assay on human Prostaglandin Fla receptor using a
Scintillating Proximty Assay (SPA) This assay allows to determ ne the

bi ndi i pigty: of .

pr ostAgPare Foigh of MEerb ERsUMBREM o and St irbipey i LEMURRE (11:89)
20 Hugeg afrosbalmnin2oiied fla9eePiRT cédlovlare AR WiNAhtetRm B AREd PReth dtitking.
the pCEP4 (Invitrogen) vector ‘and transfected together with the

hygr oguffédient eatstignhen géded.i nt o HEK 293 EBNA cel | s by Cal ci um phosphat e
co-precipitation nethod. Antibiotic resistant cells were grown under
constant selection pressure in DVEM/F-12 medi um suppl emented with 2%

f et al Femhiilasionun—, T4bletd L- A ut amine and 8nml /1

I nsul'in-Transferrin-Sel eniummx (all WO 03/082278 PCT/ EP03/ 50083 147

| Avi t Aol rthaawmb|RD0eg 2t atbpyanrge icomposidoof formulardiis iadhiaedes phdinepowvdens
CQ2 in, air. At 48h before harvesting, receptor expressjon was enhanced by

addi nyith arinogeletin biadgr s an approximed “aasisht ralie e\ miner RRYHAle buf f er

by DOHEBCHURDSEATAas BAed a5 SJRRriSRET oie M3iwr 1 Famigd s s-Bob TR AES
Cl12 EDTA i.ni . i ir

ot o O PESLRENE o HHiRRBM AR 2o BOCBRIR] SaRpaapgl Matfblel Brsss- o

1000g, 4C for | Omn and the supernatant was centrifuged at 160000g, 4C

for 68 ulalith SERI&N

10 A 1,3-thiazolidine-2-carboxamide compound of formula (IT) is dissolved in a buffered

sterile saline injectable aqueous medium to provide a satisfactory concentration.

Example 51: Biological assays

The compounds of formula (II), were be subjected to the following in vitro and in vivo

biological assays:

15 1) Invitro competition binding assay on human Prostaglandin Fq receptor using a

Scintillating Proximity Assay (SPA)

This assay allows to determine the binding affinity of the test compounds of formula (II)

for the human Prostaglandin F», receptor:

a)_Preparation of Prostaglandin F»q receptor:

20  Human Prostaglandin F»4 receptor (full-length cDNA) was subcloned into the pCEP4
(Invitrogen) vector and transfected together with the hygromycin resistance gene into HEK
293 EBNA cells by Calcium-phosphate co-precipitation method. Antibiotic resistant cells
were grown under constant selection pressure in DMEM /F-12 medium supplemented with

2% fetal calf serum , 4 mM L-Glutamine and 8ml/I Insulin-Transferrin-Selenium-mix (all



pellets were resuspended in binding buffer (10nmM MES pH 6.2, 10nmM MyC12,

| MM 10 EDTA cont ai ning proteases inhibitors), frozen in dry ice ethanol and
stored atwod0@s227¢9) Determnminati on of the binding affinitypPcalnressdoss test
conpounds: In vitro conpetition bindingl4®th Scintillation proximty assay
(SPA) was perforned in Corning NBS 96 wells plates. Briefly, 1001 of

bi ndi ng buffer containing 15 to 30g of purified nenbranes, 4ng/m of
wheat - germ aggl utinin (WGA) SPA beads and | to 2 nM 15 of 3H PGF2-al pha
(determ ned by Scatchard analysis) in |% DVSO was incubated for 2 hours at

room L/ d‘@{% o of 1
M of t nonsgé’ﬁd)lPl (F)lact /Pr g?tgégﬁ’ﬁ dﬁ| a gg @@ﬁ%@ir@gﬁﬁﬁt% Eﬂgreg?pzzpnp%nds
(ant agipnA$ UB8h Wefdret Rarvesting! eceplor expeedsast mtdn\l‘ﬁnbe&bpthddﬁ‘q%) 5i @M ofeN &
IOM 3M | M 300nM 100n 30nM | OnM | 'nM | The

r adi obwtyiratet ¢ el svereumasedotwige With phetsphaibdﬂﬁfe&(kad:menhmrveawd aritepéiledrigy
data were anal ysed using the iterative, non-linear, curve-fitting program

" Pri sednttifaggiicPad Software, Inc). c¢) Results - Discussion: The tested
conpounds according to forrmula (11) induced an inhibition (i I | ustrated by
K; values) of the binding of Prostaglandin Fla to its receptor of |ess

o ugan o Gt ol B0 b 1 GCEDtof 15 10,03 082070 PCT] Epqa) 30085 145,
onerLoactl W%@at he véamcilﬁt@i'ﬁﬁgmte@m@é? i A
car glm@gpf%rﬁwﬁ@& Hist MM At AT BateovengaRanGeghar 1l or
Lot LomifahdEn é;?ﬁéée‘?i‘%'ﬁf’ﬂq?%%% AR IR A s TR s

recep H tY 19PRNE n di ng
assayb?g%g?iesrgq % gg?gn In O%l{sﬂérljadc];@(})r:ll?gan? Hvr\gzld?,l/ 082278éCB 1RiM

RT/ EEW&%ﬁﬁamﬂrfggproteases mhlbltors), frozen in dry ice ethanol and stored at —80°C.

b) Determination of the binding affinity values for test compounds:

In vitro competition binding with Scintillation proximity assay (SPA) was performed in
Corning NBS 96 wells plates. Briefly, 100ul of binding buffer containing 15 to 30ug of
purified membranes, 4mg/ml of wheat-germ agglutinin (WGA) SPA beads and 1 to 2 nM

15  of °’H PGF2-alpha (determined by Scatchard analysis) in 1% DMSO was incubated for 2
hours at room temperature. Non-specific binding was determined in the presence of 1uM of
non-radioactive Prostaglandin F»,. The concentrations of compounds (antagonist) used to
compete with the radioactive ligand (agonist) were 10uM, 3uM, 1uM, 300nM, 100nM,
30nM, 10nM, 1nM, 100pM, 10pM. The radioactivity was counted on a Microbeta plate

20  counter and the binding data were analysed using the iterative, non-linear, curve-fitting

program, “Prism” (GraphPad Software, Inc).

¢) Results — Discussion:

The tested compounds according to formula (I1) induced an inhibition (illustrated by K
values) of the binding of Prostaglandin F,, to its receptor of less than 10 uM. The binding

25  affinity of preferred compounds of formula (II) to human Prostaglandin F,q receptor is



Binding affinity for human Structure | UPAC Nane Pro sta g landin F
zreceptor, -~~~ K (FPM H (2S)-N{(1S)-3 CsN [benzyl (nmethyl)am no]-1 N O
N phenylwoaopyps®s8- ([ 1, 1' - bi phenyl]-4 0.020 N S; O PCT/EP03/50083

yl sul fonyl)-1,3-thiazolidine-2 0 carboxi@@ide s N 0" N TI
(2S)-N-[(1S)-3-hydroxy-1 O O phenyl propyl]-3-[(4-tert- 0.120 OH

pentyl phenyl )sul fonyl]-1, 3- thiazolidine-2-carboxam de CS H

(2S)-3-([1,1 -biphenyl]-4 ~ ylsulfonyl)-N[(R)-phenyl(2- 0.055 N O/ N
pyridinyl)methyl]-1,3-thiazolidine NS =0 - 2-carboxamde O0-1- \ O NN

P3- ( [1Hu%traﬂeldp1|iheﬂl*ﬂé|ﬂe16wy1“§blbf105y Imedirs &F the dbrFesﬁ)bnﬂﬂ]gﬁnﬂhBitW SRS K3 OH
hydr oxypropyl ] -1, 3-thiazolidine-2 0.050 carboxam de
From the values shown in Table 1, it can be conclued that said test compounds according to

formula (II) do show a significant binding to the Prostaglandin F,4 receptor.

Table 1. Binding affinities of test compounds of general formula (1I) to human
5  Prostaglandin F,q receptor, as determined in the scintillation proximity competition binding

assay (against Prostaglandin F»4 as radioligand).



N H3-([1,1-bi phenyl]-4-ylsulfonyl)-Ns; O

[ 1- phenyl - 2-(1-pyrrolidinyl)ethyl]- 0.170 O 1, 3-thi azolidi ne-2-carboxam de
WO 03/ 0822033@8€22/€EP03/ 50083 150 Binding affinity for humeoT/EB03/S083r

, " UPAC- Name Prostaglandin F2; -receptord9 K (ij~A) s HNN,, o; 5,0
(2S5)-3-([1,1 -biphenyl]-4/ ylsulfonyl)-N[(1S)-3-hydroxy-1- 0.065 OH
phenyl propyl]-1, 3-thi azoli di ne-2- carboxam de s 0 POM
(2S)-2-[({3-[(5-chloro-3-nethyl-1 ~N H benzot hi en-2-yl sul fonyl]-1,3- 0.330
S 0 o thiazolidin-2-yl}carbonyl)am no] 0 3-phenyl propanoic acid ci s 0 JDZ
H~NH ‘ | 7 BEO
o=, s |i

s H " (28)-N-rE(I1)S)—3— .
enzyl(methyl)amino}-1-
e S

phenylpropyi}-3-([1,1'-biphenyl]-4 0.020
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OH pentylphenyl)sulfonyl]-1,3- ‘
thiazolidine-2-carboxamide

o~

(2S)-3-([1,1"-biphenyl]-4-
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NOOH s CNHO 3-([1,1"-bi phenyl]-4-ylsul fonyl)-N s=0 /
[1-(2-furyl)-3-hydroxypropyl]-1,3- 0.620 , O thiazolidine-2-carboxam de H
C s N - (3wp[02/0822v§ (acetyl am no)ethyl]am no}-1- g=0 o PCT/EP03/50083

phenyl propyl )-3-([1, 1" - bi phenyl]-4 1. 15500 NH

yl sul fonyl)-1,3-thiazolidine-2 \ carboxamde 0 WO 03/082278 PCT/ EPO3/ 50083
151 2) In vitro functional assay 1: Inhibition of Prostaglandin Fla induced
| P3 (Inositol Triphosphate) Synthesis in HEK/ EBNA-cells expressing the
Prostaglandln Fla receptor The interaction of Prostaglandin Fla with its

cell 4 and pCEP4-yect or re pyrchased fromlnvit 'rcgen; Fet al Bbvi ne Serum
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Prostagl andin Fla (PGF2a) from Sigma, Ad -X8 chromatography colums from

Bi oRad, 96 well black/white plates from Corning Inc. b) Constructs: 15 The
cDNAs of wbeskseresy Prostagl andin Fla receptor (hFP) and ofrCtrieos/stss3
Prostagl andin Fla receptor (rFP) receptsérs were subcloned into the
expression vector pCEP4 to generate pCEP4hFPuno and pCEP4r FP respectively.
cc) Cell culture and transfection: 293-EBNA cells were grown in DVEM F12
medi um suppl enented with 2% fetal bovine 20 serumand 4 rnM L-gl utan ne.
Cells were transfected by the cal ci um phosphate precipitation nethod with

the appunRlil3!fnbliahl dsseh o, 41OPrSWGRIEAE P, EW&W@’I?}-}E{
surviving colonies were saye or their a |ty t0 retaln speci

PGF2a bi I

Conel oy ibRSshate) SPlResiS iATTRKIEBNTRLRS BBRSsink IVPHCS ’%?%%“ﬁ‘m"ecepm"

300g/ M hygronyci nB and 2% fetal bovine serum (10% for cells expressing

FP ls
PR A'Atgv’;h?rt]‘tg RAL AT AR RecehBn RauSeIREsithedisih second o,
cel | %E@ée‘ngbf‘ fér 6Q¥Wrélee{s\ésﬂr8§1 ﬁrﬁ?ﬁﬁ"sﬁﬁt&%e%klurﬁ' ?HV%IV&FH Eﬁé"ﬁf(ﬁ: csgbel | ed

W th nyo-| Inositol at 4 In 1nositol-free ppl enment ed

Wt h til%?%ﬁﬂhg' uteHA¥ oA URETIBAY. Ph@%ése@lt H5suy d@sc@iﬁfédmgmiﬁehmgﬁ Y& §dedBo show
Af ter hours (rFP expressing cells) or "40 hours (hFP expressing cells),

t he readiinhibigsn roémm@doﬁagla@dhﬂx FMAR% m/?fa@dhﬂﬂ@@?écﬁﬁﬂ)t(fnomewat@ﬂllmlSyn@lsésiwby
buffer (DVEM F12 w thout Tnositol, Hepes, 10 0.1 %BSA) containing 20
mM Litest eampadands-of fagauliagil)dose response cells were then stinulated for
1 hour at roomtenperature with increasing concentration of PGF2a, in assay
buffer. For 1C50 determ nation of the conpounds, cells were incubated with
i ncr edsiMatercdsicent rati ons of test conpounds for 10 min at roomtenperature
prior to addition of 30

293-EBNA cells and pCEP4 vector were purchased from Invitrogen; Fetal Bovine Serum
10  from Cansera; Hygromycin B from Roche Molecular Biochemicals; DMEM-F12 medium,

L-Glutamine from Life Technologies Inc.; [’H] Inositol from Perkin Elmer Life Sciences;

Prostaglandin F»q (PGF,q) from Sigma, AG1-X8 chromatography columns from BioRad,

96 well black/white plates from Corning Inc.

b) Constructs:

15 The cDNAs of the human Prostaglandin F,, receptor (hFP) and of the rat Prostaglandin F»
receptor (rFP) receptors were subcloned into the expression vector pCEP4 to generate

pCEP4hFPuno and pCEP4rFP respectively.

¢) Cell culture and transfection:

293-EBNA cells were grown in DMEM-F12 medium supplemented with 2% fetal bovine
20  serum and 4 mM L-glutamine. Cells were transfected by the calcium phosphate

precipitation method with the appropriate plasmid and selected for hygromycinB resistance.

The surviving colonies were assayed for their ability to retain specific ["H] PGF», binding.

Selected clones were maintained in DMEM-F12 medium supplemented with 4 mM L-



nM PGF2a (about 2X the EC50) and further incubation for 1 hour. For agoni st
activity 15 determ nation of the test conpounds thensel ves, the test
conpoundswomsesadsied to the cells at 10 Mand | Mfor | ROWEPaY/S008OM
tenperature. In the course of the thredsabove nentioned experinents, the
reaction was stopped by addition of I m of stop solution (2.4% perchloric
acid) for 10 mn. 800 | were then transferred to 400 | of neutralising
solution (0.72N KOH, 0.6 M KHCO3), vortexed, and 20 sedi nented for at |east
2 hours at 4C. After centrifugation of 15 mn. at 2500 g, I nm of the

super )

i £ DB e P e LA R o e v g pesite

el utilqnlp)buffer (IMam‘rom um formate, 0.1 Mformc acid) and radi oactivity
was counted on a Beckman LS6000TA scintillation counter to neasure the
anount of phosphorylated [3H inositol. 25 WO 03/082278 PCT/ EP03/50083 153

e) RapullhssiddloPklbshats ntdiisufdigeat i vities of the thiazolidi ne conpounds of
formul'a (11) were assessed using the above described in vitro biological
assay. Representative values for sone exanpl e conpounds are given in Table

2 bel©glls Weee datachedreitke PB &YBIDEAG apashietd ywith inbstexfrop BMEMpblihdsedium and
according to formula (11) to effectively antagoni ze Prostagl andin Fl a

i hducseddedat 80000 eslls/welkd atRalybly-liysendposicatgchhdiwelFpiater GGH@Wﬂre lﬁbeihﬂd
the val ues shown in Table 2, it .can be  derived that said exanp

co rrpo\t\jﬁ}ign)g@'(ﬁd?;]lﬂwlm af drikui/anl (in oo lbree QllT’lEeMst% sﬂpememﬁéww M fetal
t t
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PCT/ KRQR/ ét%gﬁ‘l%ubééﬁ for 10 min in assay buffer (DMEM-F 12 without Inositol, 20mM Hepes,
10 0.1%BSA) containing 20 mM LiCl at 37°C. For agonist dose response, cells were then

stimulated for 1 hour at room temperature with increasing concentration of PGF,,, in assay
buffer. For ICsy determination of the compounds, cells were incubated with increasing
concentrations of test compounds for 10 min at room temperature prior to addition of 30

nM PGF,,, (about 2X the ECsp) and further incubation for 1 hour. For agonist activity

15 determination of the test compounds themselves, the test compounds were added to the

cells at 10 uM and 1 uM for 1 hour at room temperature.

In the course of the three above mentioned experiments, the reaction was stopped by
addition of 1 ml of stop solution (2.4% perchloric acid) for 10 min. 800 ul were then
transferred to 400 pl of neutralising solution (0.72N KOH, 0.6 M KHCO3), vortexed, and

20  sedimented for at least 2 hours at 4°C. After centrifugation of 15 min. at 2500 g, 1 ml of the
supernatant was loaded on a chomatography column, followed by two washes with 10 ml
of water. The IP3 to be quantified were eluted with 3 ml elution buffer (1M ammonium
formate, 0.1 M formic acid) and radioactivity was counted on a Beckman LS6000TA
scintillation counter to measure the amount of phosphorylated [’H] inositol.

25



I nhibition of Prostagla ndin Structure | UPAC Name F2, x-i nduced

| P3-synthesis:; 1C50 (uuM / \ H- (25)-3-([1,1 -biphenyl]-4- S N

yl sul f onyWp-oBl§2215) - 3-[ (2 CN noo N_ hydroxyet hyl ) (net hyl ) airm®p3/30089. 225
S: O ( phenyl propyl }-1, 3-thi azol i di ne-2 $3carboxam de HO S H

(2S5)-3-([1,1" -bi phenyl]-4- vv ylsulfonyl)-N -[(R)-phenyl(2 NO b/N
pyridinyl)methyl]-1,3-thiazolidine- 0.015 s-o0 2-carboxamde o SHOSO o
(2S)-3-([1,1 -biphenyl]-4 / ylsulfonyl)-N[(1S)-3-hydroxy-1- 0.185 _ OH
phenyl propyl ] -1, 3-thi azoli di ne-2- carboxamde 3) In vitro functional assay
2: Inhibition of Prostaglandin Fla induced Cat' -nobilization in

LI PROH R BB D g P at o Roader) . 5 ) Cal ci Um mobi 11 Sation.
nmeasurenents by FLIPR (Fluorornetric |maging Plate Reader) HEK EBNA cells
Vo TR s R lgoRATRL b otn by ol (1 sty gl
I'n  described in vitro biological assay. Representative values for some example compounds are
given in Table 2 below. The values refer to the capacity of the example compounds
5  according to formula (II) to effectively antagonize Prostaglandin F,4-induced IP3-synthesis
mediated by the Prostaglandin F», receptor. From the values shown in Table 2, it can be
derived that said example test compounds according to formula (II) do exhibit a significant
activity as Prostaglandin F», receptor antagonists, as illustrated by ICsg values of generally

less than 2 uUM.

10 Table 2. Inhibition of IP3 synthesis in HEK EBNA cells expressing the human

Prostaglandin F,q receptor, by thiazolidine antagonists of general formula (I1).



DMEM F 12 without fetal calf serumfor 1-2 hours at 37C. For Prostagl andin
Fl a dose response or agonist activity neasurenent of conpounds - after a
wash wi t woblob®gz2muf f er WO 03/ 082278 PCT/ EP0O3/ 50083 155 ( POTmPOIEpPes, 145
mMMNaCl, 5 nMKCl, 1 mMMwd 2, 10 mM glisaose, pH 7.4) - cells were
stinmulated with increasing concentration of Prostaglandin Fla or test
conpounds of fornmula (I1). Calciumnobilisation was then neasured on the
FLIPR for 4 min. For I1C50 determnation of the nolecules, increasing
concentrations of test corrpounds wer e added to 5 the ceI s 30 min prior to
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PCT/ HP03/ 50083 wn i bition og,suﬁgr9§y\,algda ii2F Bn  Structure | UPAC7Nam
i nduged Ca2+-no NI ' pyridinyymethyl]-1,3-thiazolidine- 0.015

®/®/ 2-carboxamide

(2S)-3-([1,1-biphenyl]-4-

\ N ""
ylsulfonyl)-N-[( 1S )-3-hydroxy-1- 0.185
phenylpropyl]-1,3-thiazolidine-2- )
carboxamide

3) Invitro functional assay 2: Inhibition of Prostaglandin F,q induced Ca’' -mobilization

\V

in HEK/EBNA-cells expressing the Prostaglandin F 4 receptor, as measured by
FLIPR® (Fluorimetric Imaging Plate Reader).

5 a) Calcium mobilisation measurements by FLIPR (Fluorometric Imaging Plate Reader)

HEK EBNA cells were seeded at 60000 cells/well in a Poly-L-Lysine precoated
black/white bottom 96 well plate. 24 hours later cells were loaded with 4.5 nM Fluo-4 in
DMEM-F 12 without fetal calf serum for 1-2 hours at 37°C. For Prostaglandin F»,, dose

response or agonist activity measurement of compounds - after a wash with FLIPR buffer



ICso (M H(2S)-3-([1,1" -bi phenyl]-4- S Nylsulfonyl)-N{(1S)-3-[(2 CNoO
N- hydroxyet hyl ) (nmethyl)am no]-1- 0.202 S;o

phenyl pr opploB/42238 t hi azol i di ne-2 0 carboxam de HO H PCT/EP03/50083
(25)-3-([1,1" -bi phenyl]-4- CS/-\N7N yl sldbfonyl )-N-[(R)-phenyl (2- 0.020 N o
pyridinyl)nmethyl]-1,3 S=0 thiazolidine-2-carboxamde S H,,. O NN

(29)-3-([1, 1-biphenyl]-4 / \ ylsulfonyl)-N[(1S)-3-hydroxy-1- 0.048 OH
phenyl propyl]-1, 3-thiazolidine-2 carboxam de 4) In vivo assay: Reduction
of uterine contractile activity in rats a) PG ,- or fluprostenol-induced

ut er iqm RV HESS P95 thiM RRICIPESARRRICE at;M M%@{,qwmgac@e, PEE7.4) - cells

experinent: 5 'Noh-pregnant Sprague Dawl ey fenale'rats (Charl es River,

Cal coyetd @inihlated Wiitm%@@Qsiﬁ?(lo_n@eﬁ\ﬁﬁﬁo#%ﬁ@rogﬂa arldif €,y O té&dt donfpounds of
injection of 250 g/ kg diethyl'stil bestrol (DES) I8 and 54 hours before the

experfoiila (1D Chleigidymobilidationxwes tienieatived vwtiee EhdRRfoeti méd Fort ICso
urethane (1.05 g/kg, i.p.) and placed on a honeotherm c operating table.

The tdetehematiom MOHRINOEX2TSS, MaTrcRFIDg GO8Atratibiis o ¢esti comhpdwtsawdre added to
cannul ated with a suitable polyethylene (PE) tubing. A mdline incision at
5  the cells 30 min prior to the wash step.” After the wash with FLIPR buffer, increasing
concentrations of test compounds were added to the cells in FLIPR buffer and calcium
mobilisation was measured for 1 min. Then the cells were stimulated with a concentration

of 2 times the ECsg of Prostaglandin F, and calcium mobilisation was measured for 4 min.

b) Results and Discussion:

10 The activities of the thiazolidine derivatives according to formula (II) were assessed using
the above described in vitro biological assay. Representative values for some example
compounds are given in Table 3 below. The values refer to the capacity of the example
compounds according to formula (II) to effectively antagonize Prostaglandin F»4-induced
intracellular Ca®*-mobilization mediated by the Prostaglandin Fo-receptor. From the ICso-

15  values shown in Table 3 it can be derived that said example test compounds according to
formula (I1) do exhibit a significant activity as Prostaglandin F», receptor antagonists, as

illustrated by ICsq values of generally less than 2 uM.

Table 3. Inhibition of Ca*"-mobilization in HEK EBNA cells expressing the human

Prostaglandin F,, receptor, by thiazolidine antagonists of general formula (II).



t he hypogastrium | evel was nmade, one uterine horn exposed and its tubal end
closed (near the ovary) by a ligature with surgical silk. About 3 cm
posteri orwp oBosthe first tie, the uterine horn wall was POTiEPesIS(083 ose to
the uterus body) and a PE240 tubing wasisgnserted into the 5 | unmen and
secured with surgical silk. After filling the internal cavity with 0.2 ni
of sterile physiological saline solution, the catheter was connected to an
anplifying/recording system (MaclLab, ADInstruments Pty Ltd, Castle HII,
Australia) via a P231D Gould Statham pressure transducer One jugul ar vein
was ¥
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S
o) :N/H/Nl'” -bi
‘\S\\O O| (2S)-3-([1,1"-biphenyi]-4-
1 ylsulfonyl)-N-[( 1S )-3-hydroxy-1- 0.048

phenylpropyl]-1,3-thiazolidine-24
carboxamide

4) Invivo assay: Reduction of uterine contractile activity in rats

a) PGF,,- or fluprostenol-induced uterine contractions in non-pregnant rats
(1) Preparation of the experiment:

5 Non-pregnant Sprague Dawley female rats (Charles River, Calco, Italy) weighing 200-300
g were used. They received an i.p. injection of 250 pg/kg diethylstilbestrol (DES) 18 and
24 hours before the experiment. On the day of the experiment, they were anaesthetised with

urethane (1.05 g/kg, i.p.) and placed on a homeothermic operating table. The trachea was



the curve (AUC) of the changes in intralum nal uterine pressure (by Chart
V4.04 for Wndows software, PowerLab AD nstrunents, Castle H I,

Austral i ayomses22the first 15 mnutes of the 35-m n post - iPojraPos/msperi od
(Prostaglandin F2a induced uterine conty7actions) or the whole 35-mn (for
fluprostenol). Percent variations of AUCs 5 determ ned after each

Prostagl andin F2a or fluprostenol injection were calculated in conparison
to the AUC obtained with the third injection (set as 100% of Prostaglandin
F2a or fluprostenol. The effect of the test conpound was expressed at each
ti me- g REAGRAR With Rishitawl | ?ﬁ}é)‘?é' flhEOR MAIURS iididh at
t he ag%nﬁi%g??%q iQ@CrI]cof each dose SP ttggseﬁ;o %gﬁl oundet):%%par e% to that })btlga]i%ne%
at t htheCloypRspaighrgvel was peady, one dtbeinghowp ex@osed hngd ikGubhkevdblosked (near
al one. Fromthe inhibition values obtained for each dose-group at the peak
ef f ecthe evaly} byreekgatnse with swrgiea splkotAteditancin pdsteripdydolthe firstige rtheatterine
ED50 value calculated (by S-Plus 2000 v. 4.6 statistical software, .

Mat hshemn waHcwasiwided (Cloge o Heg gterus bedy) awd apii A0 telEngawag mserted into the

| ' - bi phenyl -4-yl sul fonyl)-N-[ (19 -3-hx xy-1-phenyl propyl ]-1,3 15 X
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adm nistration by .i.v. route, caused inhibition of uterine.contractions, of
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trachgahwks dopfkéleddoanButerMhaddid ok the mtranbabladnbiaisteitin sMNerdstilandin
tubing. A mdline incision at” the hypogastriumlevel was nade, one

AoegnBgy (Sighid ChemQch. et Dards, MO, IS Al wadl (6fldpedsed] ((wanan Bheaviaals) Ann
a ligature wth surgical silk. In the correspondence of the |ast foetus
near AlrbogMYclSANdrasscanpoynd Fdrithe wral admimetration] thevessophaguedvasaki ng
care not to injure the adjacent placenta, and a PE240 tubing with a |atex
bal | oeani{idatedh Wehgt REQA@atlestpr.y, capacity 0.1 m; Radnoti, WD 03/082278
PCT/ EPO3/ 50083
For obtaining information regarding the test compound plasma levels, 2, 30, 90 and 210
minutes after the intravenous administration or 30, 60, 120 and 210 minutes after the oral
15 administration, 0.5-ml blood samples were withdrawn from the carotid artery previously
cannulated with a PE60 catheter. Plasma was then obtained by standard laboratory

procedure and the resulting samples were stored at —20°C for successive determinations.

After a suitable stabilization period, repeated administrations of Prostaglandin F,, (by a 10-
min intravenous infusion) or fluprostenol (by intravenous bolus) were performed every 35
20  minutes for 9 times totally. The contractile response obtained from the third Prostaglandin
F»q or fluprostenol injection was set as 100%. Five minutes before the fourth injection of
Prostaglandin F,, and (2) fluprostenol, the test compound of formula (If) (i.e. a FP

antagonist) was injected intravenously as a 5-min infusion.
(i1) Results and discussion:

25  As each administration of Prostaglandin F,, or fluprostenol induced a train of uterine

contractions, the resulting contractile response was quantified by measuring the area under



159 Monrovia, CA, USA) on the top was inserted into the |unmen and secured
with surgical silk. After filling the internal cavity of the |atex ball oon
with 0.1 wboehsxtreril e physiological saline solution, thecrarhgsmss was
connected to an anplifying/recordi ng syis8em (MacLab, ADInstrunments Pty
Ltd, Castle Hill, Australia) via a P231D Goul d Statham pressure 5
transducer. One jugular vein was then isolated and cannul ated with a PE60
catheter connected to a butterfly needle for the intravenous

adm nistration of the vehicle or test conpounds. After a suitable

St aDl 2RV OLARRT) Bfithe/ e iRintrafiififl Merits Brosdlird (M Chak PAAORRA wer e

adm ni stered by & mn 1M ravenous I nfusion. adm ni stration was

fol | owgHdbws sbPrwardOPBWerLeb ovBInstRghemd; Cabily HRtlks Wiistradiayl odes ehesfirsint 5 The
spont aneous contractile response of the uterus was quantified by eval uating

t he am@futesiofeie 8 Baninpust-ijediompetive (Prestgglandin Fhginduced-dteriheal uterine
pressure over tine (by Chart V4.04 for Wndows software, PowerlLab

AD ns¢ontraenions) Gasid whidlé B 5-vhus (forlflugrostene )l Pee¢dretotar mtionkeftABCsc orpound
on the spontaneous uterine contraction was eval uated as the percent

var i adétermved: dfeerAtacChcRiostaglardin iy arifbaprostene enjeation ovérewiateplated in

adm nistration of each dose of test conpound as conpared to the AUC in a
10- mi corparsorato thef AUC ofgainad with she ﬂn% mjoctioh€sdtiassk003o3 of Brostagltandin Fy,
conpound (basal value). When possible, a dose- response curve (of, peak

ef f ecen fluprospined t Ehie gitect bé thefest comprempd was gapeessed aheach tise-pomd apithe
2000 v. 4.6 stati st ifC?| %oftware,_ Mat hsoft .. | nc. geatl | e,. Washi nﬂté)n, L%SA).
ConpoRAfaeRiishibytiopiof the ahayeavapration valyes ahigr yoaadinistrgtinn ffsagh dose of test
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out I'i fyed 1R A6ke-r¥P ARG A0 Sv R FIORBAMA MO Wien possible, the relative EDso value
calculated (by S-Plus 2000 v. 4.6 statistical software, Mathsoft, Inc. Seattle, Washington,
USA).

Compound (25)-3-[(1,1°-biphenyl-4-ylsulfonyl)-N-{(1S)-3-hxdroxy-1-phenylpropyl]-1,3-
15  thiazolidine-2-carboxamide for instance for instance, 40 minutes after administration by i.v.

route, caused inhibition of uterine contractions of 26%, at a cumulative dose of 30mg/kg.

b) Spontaneous uterine contractions in late-term pregnant rats:

(i) Preparation of the experiment:

Late-term pregnant (19-21 days of gestation) Sprague Dawley female rats (Charles River,
20  Calco, Italy) weighing 350-400 g were anesthetised with urethane (1.05 g/kg, i.p.) and

placed on a homeothermic operating table. The trachea was isolated and cannulated with a

suitable polyethylene (PE) tubing. A midline incision at the hypogastrium level was made,

one pregnant uterine horn exposed and its tubal end closed (near the ovary) by a ligature

with surgical silk. In the correspondence of the last foetus near the above-mentioned ovary,
25  the uterine horn wall was incided taking care not to injure the adjacent placenta, and a

PE240 tubing with a latex balloon (9 mm length when empty, capacity 0.1 ml; Radnoti,



160 dains 1. Use of a conpound according to formula 11 HG S NRa R 2
NOIlI GORS5 as well as its geonetrical isoners, its optically active
forns as woasbsnmers, diastereo- ners and its racemate foPog/EPaysoned | as
pharmaceutical ly acceptable salts and pisarma- ceutically active derivatives
t hereof, wherein Gis selected fromthe group consisting of C 1 -C6-alkyl
aryl, Ci -C6-alkyl heteroaryl, C1 - C6-al kyl cycloal kyl, Cl1-C6-alkyl

het eroaryl, aryl, heteroaryl, C3-C8-cycloal kyl or 10 heterocycl oal kyl,
said cycl oal kyl or aryl or heteroaryl groups may be fused with a

| . i .
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C1- 06‘3053129\%% 03/ 082278 PCT/ EP03/ 50083 161

After a suitable stabilization period, vehicle or increasing doses of the test compound were
administered by a 10-min intravenous infusion. Each dose administration was followed by

10  a30-min recovery period.
(i1) Results and discussion:

The spontaneous contractile response of the uterus was quantified by evaluating the area
under the curve (AUC) of the changes in the intra-luminal uterine pressure over time (by
Chart V4.04 for Windows software, PowerLab ADInstruments, Castle Hill, Australia). The
15  effect of the test compound on the spontaneous uterine contraction was evaluated as the
percent variation of the AUC calculated in a 10-min interval following the administration
of each dose of test compound as compared to the AUC in a 10-min interval before the
administration of the first dose of test compound (basal value). When possible, a dose-
response curve (of peak effect) was plotted and the relative ED50 value calculated (by S-

20 Plus 2000 v. 4.6 statistical software, Mathsoft, Inc. Seattle, Washington, USA).

Compound (25)-3-[(1,1°-biphenyl-4-ylsulfonyl)-N-[(1S)-3-hxdroxy-1-phenylpropyl}-1,3-
thiazolidine-2-carboxamide for instance, upon administration by i.v. route (infusion over 10
minutes), caused inhibition of uterine contractions of >50%, at a cumulative dose of
30mg/kg - with a calculated EDs value) of 28 mg/kg or 2.8mg/kg/min, in the experiment

25 outlined above.



cycl oal kyl, C1-C6-al kyl heterocycl oal kyl, C2-C6-al kenyl aryl, C2-C6-al kenyl
heteroaryl, C2-C6-al kynyl aryl, or C2-C6-al kynyl heteroaryl; or R2 and G
may for mwo@3#0€nscycl oal kyl ring; R4 is selected from thePgrapps/mossi sting
of C -C6-alkyl, C2-C6-alkenyl, C2-C6-alkynyl; 5 nis an integer fromO to
2; for the preparation of a nedicanent tor the prophylaxis and/or treatnent
of dysnenorrhea, preterm/| abor, premature birth and for stopping |abor
prior to cesarean delivery. 2. Use according to claiml, wherein Gis an
aryl group. 10 3. Use of conpounds according to clains | or 2, for the
inhibition of a prostaglandin receptor. 4. Use according to of claim 3,
wherein said prostaglandin receptor is the prostaglandin Fla receptor. 5.
Thi aZeléi@sne car boxani de derivati ves according to formula (1), HG S N
--~R4" ~---~Rs NO OR- 15 Oas well as its geonetrical isoners, its
optically active fornms as enantionmers, diastereo- ners and its racemate
forms, as wel] as pharnaceutj.cally acceptable salts and pharma- ceutically
acti vk dblsewta crapene %F?f%gﬂ@ifﬁ“mﬂf%é/ 082278 PCT/ EP03/ 50083 162 G is
selected fromthe group consisting of aryl, heteroaryl, C3-C8-cycloal kyl or
3 to 8 nenbered heterocycloal kyl, said cyclpal kyl or aryl or heteroaryl

groups may be fused S H G
R4;—EN>_<O R’ ||
o/’ous‘R1
5 as well as its geometrical isomers, its optically active forms as enantiomers, diastereo-

mers and its racemate forms, as well as pharmaceutically acceptable salts and pharma-

ceutically active derivatives thereof, wherein

G is selected from the group consisting of C;-Cs-alkyl aryl, C,-Ce-alkyl heteroaryl, C;-
Ce-alkyl cycloalkyl, C,-Ce-alkyl heteroaryl, aryl, heteroaryl, C;-Cs-cycloalkyl or —
10 heterocycloalkyl, said cycloalkyl or aryl or heteroaryl groups may be fused with a

cycloalkyl or aryl or heteroaryl group;

R! is selected from the group consisting of aryl, heteroaryl, C;-Cg-cycloalkyl or a 3 to 8
membered heterocycloalkyl, said (hetero)cycloalkyl or aryl or heteroaryl groups may

be fused with a (hetero)cycloalkyl or aryl or heteroaryl group;

15 R? is selected from the group consisting of H, carboxy, acyl, alkoxycarbonyl,
aminocarbonyl, C,-Cs-alkyl carboxy, C,-Cs-alkyl acyl, C,-Cs-alkyl alkoxycarbonyl,
C1-Cs-alkyl aminocarbonyl, C;-Cs-alkyl acyloxy, C,-Cs-alkyl acylamino, C,-Cs-alkyl
ureido, C;-Cs-alkyl amino, C;-Cs-alkyl alkoxy, C;-Cs-alkyl sulfanyl, C;-Cs-alkyl
sulfinyl, C;-Cs-alkyl sulfonyl, C,-Cs-alkyl sulfonylamino, C,-Cs-alkyl sulfonyloxy, Ci-

20 C¢-alkyl, C,-Cg-alkenyl, C,-Cg-alkynyl, aryl, heteroaryl, C;-Cs-cycloalkyl, 3-8
membered heterocycloalkyl, C;-Cg-alkyl aryl, C»-Cs-alkyl heteroaryl, C;-Cq-alkyl



wi th cycloal kyl or aryl or heteroaryl groups; R, R2, R4 and n are as
defined in claiml. 5 6. Thiazolidine carboxam de derivatives according to
cl ai m 5, weaiodognnpounds having formula (la): H Ram 4 S NPsT(HPaY/50088 O
O/S R Oas well as its geonetrical isgjers, its optically active forns as
enantionmers, diastereo- nmers and its racemate fornms, as well as

phar maceutical ly acceptable salts and 10 pharmaceutically active
derivatives thereof, wherein R, R2, RA and n are as defined in claiml1;
R3 is selected fromthe group consisting of Cl-C6-alkyl, C2-C6-al kenyl

G H L R G, LN B B Sl
& Go- i ki U BAER LR O G %%ﬁb‘y’%fyg%ho” hif’ogﬁﬁt “hydr Z'xy, c1-

C6- al koxy, nitro, acylam no, ureido, sul fonyl am no, sulfanyl, or sulfonyl;

mis an Rma?ﬂ A éfgbxc}ntaocw?eg ‘a/&oﬁm d| ne carboxam de der| vative

according to c Iect ed fromthe group consisting
of an aryl or het eroaryl group opti onaIIy substituted with at WO 03/082278

PCT] EPO2{SG08tccARbAPRe ST RIAIRED PEL S, LIQT T JERERY PROSCSIARGnSE

aryl, roary ogen, koX anyl , t or
Cl-C6-al kyl. 8. A thlazolldlne carboxanlde derlvatlve according to any of

ckai ms 5,ti@ aﬁin‘f@g"eﬁ'%ﬁ?td $. a group Cl- C3-al kyl - A-R5, wherein

for the preparation of a medicament for the prophylaxis and/or treatment of
dysmenorrhea, preterm labor, premature birth and for stopping labor prior to cesarean

delivery.
2. Use according to claim 1, wherein G is an aryl group.

10 3. Use of compounds according to claims 1 or 2, for the inhibition of a prostaglandin

receptor.

4. Use according to of claim 3, wherein said prostaglandin receptor is the prostaglandin

F,q receptor.

5. Thiazolidine carboxamide derivatives according to formula (1),

A< '

15

as well as its geometrical isomers, its optically active forms as enantiomers, diastereo-
mers and its racemate forms, as well as pharmaceutically acceptable salts and pharma-

ceutically active derivatives thereof, wherein



5 Ais 0 or a noiety of the fornmula N-B-R6; wherein B is selected fromthe
group consisting of a bond, an am no acid residue, (CO, (CO-0

(C=0 - NRAWomB/0€228 R5, R6 and R7 are independently from each/epodisnossel ect ed
fromthe group consisting of H, Cl-C6- % kyI , C2-C6-al kenyl, C2-C6-al kynyl,
aryl, heteroaryl, C3-C8-cycloal kyl or 10 heterocycloal kyl, C, -C6-al kyl

aryl, Cl-C6-al kyl heteroaryl, Cl-C6-al kyl cycloal kyl, G- C6-alkyl

het er ocycl oal kyl , C2-C6-al kenyl aryl or heteroaryl, C2-C6-al kynyl aryl or -
heteroaryl, or R6 and R7, or R5 and B-R6 toget her vvith the respective

P Bt i AT e
8

Gar e, e BSTIRALYE, BREANE R0 LA B B e B o o T8 e et

ond £ ST PR TSRO RIS B G ot her e ected rom Lhe o oup

car boxy, C, - C3 aI kyl am no- carbonyl, Cl-C3-al kyl al koxycarbonyl,

Cl- C3- al RyI R , C-C3 20 al kyl cycl oal kyl,

G - C3-al kyl he er ocycé;é ﬁ&%ﬁ élgh?%l%ﬂﬁl azol i di ne carboxani de derivative
according to claim?7, V\/nerel n R2 is selected fromthe group consisting of
phenyg . ﬁ“é‘l'iézg) 1Rt caﬁ%&aﬂnﬁe efm%"uvl%léra'cgof’dlﬁg 10 %hlnﬁSt Eﬁlﬁ%ﬂlﬁﬁélﬁﬁ‘ds havmg
car boxam erivative according to any of craimb wherein R 1s
phenyl sebhsha wlayli gy with a group selected fromthe group consisting of a
strai ght or WO 03/ 082278 PCT/ EPO3/ 50083 164 branched Cl-C5-al kyl or aryl,
R2 is selected fromthe group consisting of Cl-C3-alkyl- A-R5 wherein Ais
O and R5is H or Ais NNB-R6 with B betng a bond and R5 and R6 being each
i ndependently selected fromthe group sy sting of G -C3-al kyl, Cl-C3-

al kyl aryl, Cl-C3-alkyl heteroaryl, C alkyl - hydroxy. 5 12. A

t hi azol i di ne carboxam de derivativy a Mgnto claim|l 1 wherein RL is a
bi phenyl S

as well as its geometrical isomers, its optically active forms as enantiomers, diastereo-
mers and its racemate forms, as well as pharmaceutically acceptable salts and

10 pharmaceutically active derivatives thereof, wherein
R!, R?, R* and n are as defined in claim I;

R’ is selected from the group consisting of C;-Cg-alkyl, C»-Cs-alkenyl, C»-Cs-alkynyl,

aryl, heteroaryl, C3-Cg-cycloalkyl or heterocycloalkyl, C;-Cg-alkyl aryl, C;-Cg-alkyl

heteroaryl, C,-Cs-alkyl cycloalkyl, C,-Cs-alkyl heterocycloalkyl, C,-Cs-alkenyl-aryl or
15 -heteroaryl, C,-Cg-alkynyl aryl or -heteroaryl, carboxy, cyano, halogen, hydroxy, C;-

Cg-alkoxy, nitro, acylamino, ureido, sulfonylamino, sulfanyl, or sulfonyl;
m is an integer from 0 to 3.

7. A thiazolidine carboxamide derivative according to claim 5 or 6 wherein R' is selected

from the group consisting of an aryl or heteroaryl group optionally substituted with at



or a tent-butyl phenyl group, R2 is C 1-C3-al kyl-A-R5, wherein Ais 0 and
RS is H or A is NB-R6, R5 and R6 are each independently from each other
C - C3- al kwb,03@422@8- al kyl aryl, Cl-C3-al kyl heteroaryl, oPCTEPEBs@BKYI
hydroxy, Bis a bond, R3 is fluorine, mcds either O, 1, or 2, and n is O.
10 13. A thiazolidine carboxam de derivative according to any of the
preceding clainms selected in the group consisting of : (2R -3-([],

| ' - bi phenyl ]-4-ylsul fonyl)-N[(IS)-3-hydroxy-I-phenyl propyl]-1,3- thiazol

i di ne-2-carboxam de (2R)-3-([ 1,

" -bi phepyl ] 4yl sl oyl ) ML (R Phenl (2 oyt o Pyl TRY B drs o,

(200 2 5 o ST A G bR 3 s s prony 2.2

- phenyl propyl ]-3-[(4- tert pent yl phenyl )sul fonyl]-1, 3- thiazo
lidi C 2.
(29 5. (PrERIREhE Satfumide dgriativesrordinesio apaobpiaims. 519 7y whersi R &

i no) - 3- opal (Plk AcRél
(25)-2-[ %Bﬁ’? chP A AAR hv;\//rlerle-]%enzot hi en-2-yl)sul fonyl ] -1, 3-t hi azol i d]
n-2- yl }carbonyl ) am no] - 3- phenyl propanoi ¢ acid WO 03/ 082278 PCT/ EP03/ 50083

165 (2S) A3; p. i4S) - 3-
155, (2] O U B SR bl
1- phenyl propyl ) -1, 3-thi azol i di ne- 2- car boxam de

(25)-3‘(B1i51§e1é3t@(ﬂ‘¢fbfh]théngd)Lg%éﬁ’ﬂ)ﬂlﬁ [a(tal&)d Janpémyd adiditesiieRy (C=0)3- t hi a

zol i di ne-2- car boxam de - bi phenyl ]
-4-yl sul (@ﬁ@)}@l\l((ﬂ#(ﬁ)NRer SO}yI am no) - 1- phenyl propyl ] -1, 3-

th| azol i di ne- 2-car boxam de (2S)-3-([ 1,
- bi phenyl ]-4-yl sul fonyl)-N-[(IS) - 3- hydroxy | -phenyl propyl]- 1, 3-
R’, R® and R are independently from each other selected from the group consisting of
H, C;-C¢-alkyl, C»-Ce-alkenyl, C,-Cs-alkynyl, aryl, heteroaryl, Cs-Cs-cycloalkyl or
10 heterocycloalkyl, C;-Cg-alkyl aryl, C;-Cs-alkyl heteroaryl, Ci-Cg-alkyl cycloalkyl, C;-
Ce-alkyl heterocycloalkyl, C,-Cg¢-alkenyl aryl or heteroaryl, C,-Cs-alkynyl aryl or —

heteroaryl, or

R® and R7, or R® and B-R® together with the respective nitrogen atoms to which they

are attached, may optionally form a substituted or unsubstituted heterocycloalky! ring.

15 9. A thiazolidine carboxamide derivative according to claim 8, wherein R* is C-C;-alkyl-
A-R® wherein A is O and R® is H, or A is N-B-R® with B being a bond, and R’ and R®
being each independently from each other selected from the group consisting of C;-Cs-
alkyl, including C,-Cs-alkyl hydroxy, C,-Cs-alkyl carboxy, C;-Cs-alkyl amino-
carbonyl, C;-Cs-alkyl alkoxycarbonyl, C,-Cs-alkyl aryl, C,-Cs-alkyl heteroaryl, C;-Cs-

20 alkyl cycloalkyl, C,-Cs-alkyl heterocycloalkyl.

10. A thiazolidine carboxamide derivative according to claim 7, wherein R? is selected

from the group consisting of phenyl, pyrid-2-yl, pyrid-3-yl, or pyrid-4-yl.

11. A thiazolidine carboxamide derivative according to any of claim 5 to 9, wherein R' is a

phenyl substituted with a group selected from the group consisting of a straight or



t hi azol i di ne- 2- car boxam de (2S)-3-(]
1,1" - bi phenyl ] -4-yl sul fonyl)-N[(R)-phenyl (2-pyridinyl)nmethyl]-1,3- 10
t hi azol i dwoa3@sxas boxam de (2S)-3-(] PCT/EP03/50083
1,1" - bi phenyl ] -4-yl sul fonyl)-N-{(1S)-3-[42-furyl nethyl) (nmethyl)am no] - 1-
phenyl propyl }-1,3-thiazolidine-2-car boxam de (29)-3-([
1,1 -bi phenyl]-4-ylsulfonyl)-N-{(IS)-3-[(2-hydroxyethyl) (nethyl)am no]-1-
phenyl propyl }- | , 3-thiazolidine-2-carboxam de 15 (2,9.-3-([1,
' - bi phenyl ] -4-ylsul fonyl)-N-{(I9)-3- [2 (2- hydroxyet hyl ) - 1-pi peridinyl]- |

'1, ;1)h egykﬁaﬁ%dky@ Lﬁlpxﬁzm | i,_ﬁg i$ selacted from ‘fﬁe grohp co(n[51$t1ng of C;-Cs-alkyl-
1S) - 3- {\4p62- 112t I

S AR MRS I 2wt bing b and R
2S) - 3- Qﬁﬁéﬁf ah

SphZanyI E)(r)(é)llp?le%cllb@&%h t |alz)) %éiglél%g %J)car boé%h R%&JM %%%y()f%ﬁe%y?lkg l ? [C(3 {

[ 5- (2- py4j aﬁl)c% - Chuatop! HetSrdal Sﬂnﬂ] -€5=alk Ildl n-2-

yl ) car bonyl’] no} pr opan0| c aci 03708 7 EP03/ 50083 166

(2S)-N-[(1 S)-3-hydroxy- |

- pheny], pAoﬂMbiolﬁhhé‘bai’WaTﬁﬁiétd/érmﬂw Acodrfinmytd claid-1 It Wihegsin/R' is a biphenyl

i di ne-2-car boxam de

(2S) - N-{ b B)red- lbnhﬁ/mphb(]yrbgﬂamlp) &M in @] - C5aileyly ApROpwhpredn (A i OlandRSHedY dr-A-
yl'sul fonyl)-1, 3:thjazol idi ne-2-carboxam de 5 3- ([h

1,1" - bi ptsdHyB}Rzl,- annil{)rqre)eamh(mdgmq;dmly fr{)m eac other C;-Cs-alkyl, C;-Cs-alkyl
[ (2S)-tetrahydro- 2furany|nethy| amn? dp 3.

1, 3-t hi agoili ém{é;_ alkyd hsgsraandeonLipCs-alkyl hy roxy, B is a bond, R’ is fluorine, m is

1,1 - bi phe ul fonyl X- N- (1- phenyl - 3- {
[2 (1- pi Eg%rd%)nlplgref (f ho}- propyl)-1, 3-thi azol i di ne- 2- car boxam de 3- (]
1 1' - bi phenyl ] -4-yl sul fonyl )-N-(1-phenyl-3- { [2-(2-pyridinyl)ethyl]am no}

opyb) A Rllaigl csme é)ga{rrrllledezdecr?\ga ?veaarlrclzc%rdmg to any of the preceding claims

selected in the group consisting of :

(2R)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1S)-3-hydroxy- 1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

(2R)-3-([1,1 ’-biphenyl]-4-ylsulfonyl)-N—[(R)—phenyl(Z—pyridinyl)methyl]; 1,3-

15 thiazolidine-2-carboxamide

(2R)-3-[(4-tert-butylpheny)sulfonyl]-N-[(/S)-3-hydroxy-1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

(2R)-N-[(18)-3-hydroxy-1-phenylpropyl]-3-[(4-tert-pentylphenyl)sulfonyl]-1,3-

thiazolidine-2-carboxamide

20 (28)-2-({[3-([1,1"-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl }amino)-3-

phenylpropanoic acid

(28)-2-[({3-[(5-chloro-3-methyl-1-benzothien-2-yl)sulfonyl]-1,3-thiazolidin-2-

yl}carbonyl)amino]-3-phenylpropanoic acid



3-([
1, 1' - bi phenyl ] -4-yl sul fonyl )-N-(1-phenyl -3-{[2-(3-pyridinyl)ethyl]am no}pro
pyI )- 1, 3wbhiBagnhs di ne- 2- car boxam de 3- (| PCT/EP03/50083

, 1' - bi phenyl ]-4-yl sul fonyl)-N(1I- phenyl Rr opyl) 1, 3-t hi azol i di ne- 2- car boxam
ide 3-([ 1,1 -biphenyl]-4-ylsulfonyl)- IQ— d|f| uor obenzyl)- | ,3-th
i azol i di ne- 2 carbox- 15 amde 3-([ 1,
| ' - bi phenyl]-4-yl sul fonyl)-N-(2,4-difluorobenzyl)-1, 3-thiazolidine-2-carbox
- amde 3-([

éxl ag‘: g(j%:{[ ,[1 1|efn§/ 4)yl l(fznyl)d}klf(l()I ! b %))l[zl(fpty dan}g)ll)et?llyrjeammo(’}l rb
éxl am 8 e%@év@yi#'éfﬁﬁﬁﬁﬁﬁ%@%ﬁog I uor o (er>1/I )-1, 3-thiazolidine-2-carb

| ' - bi phenyl ] - 4- yIsquonyI) N- (2-chl oro- 4- fI uor obenzyl ) -1, 3-thi azol i di ne- 2-

car boxani - 1'-bi . R
1,1 -bi HL%%?]( b yPM‘i’%’nl/ yY iRplony DiN:ChO Jyeny -2-pronenyl)-1,3-thiazolidine-2-
i di ne-2-

1,1 blpﬁenyﬁ?ﬁgyylsulfonyl) N-(2-furyl methyl)-1, 3-thi azol

|d|ne 2-carboxam de 5 3-(

1§' 3 P'hrjggﬂﬂ B tﬂi' B%‘ﬁ?@ya }C/'}i‘gﬁﬁgﬁﬁ)hj‘f‘[{k’ﬁg?&dﬁ%}wlammo) 1-phenylpropyl]-1,3-

- 4-yl sul tpydlidiNe(2casbdndmidenzyl ) - 1, 3-t hi azol i di ne- 2- car boxam de  3-([
1, 1' - bi phenyl ] -4-yl sul fonyl)-N-(2-phenyl propyl)-1, 3-thiazolidi ne-2-carboxam
ide 3-([ 1,!1"-biphenyl]-4-ylsulfonyl)-N(2-th

|enylrrety 3] B t-bipstzayil finelsdoay DoX: 8-hyadrokyll-phenylpropyl]-1,3-
' - bi phegy% i({yl sul}fﬂon%%1 %ls , 4- %Pflﬁ[g{%enzﬁ) { 3pt hi thpolll)}éll]ne 2- car box
10 am detl8agplidine- 2-lma|ibmrwmﬂde4 yI sul fonyl ) -N-(3- {
[ (2R) - 2- hydr oxy- 2- phenyl et hyl ] am no} -1-
phenyl propyl)-1, 3-thi azol i di ne- 2- car boxam de

Y b ooty b1 it pbipharonisHyy Ruifany - Nl28)-fheny tEopyridisyyimethyhb] 3-

-1 phenyl - propyl)-1,3-th iazo |idine-2-carboxamide
10 thiazo lidine-2-carboxamide

(28)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{(1S)-3-[(2-furylmethyl)(methyl)amino]-1-
phenylpropyl}-1,3-thiazolidine-2-carboxamide

(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{(15)-3-[(2-hydroxyethyl)(methyl)amino]-1-
phenylpropyl}-1,3-thiazolidine-2-carboxamide

15 (25)-3-([1,1'-biphenyl]-4-ylsulfonyl)- N-{(1S)-3-[2-(2-hydroxyethyl)- 1-piperidinyl]-1-
phenylpropyl}-1,3-thiazolidine-2-carboxamide

(285)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{(15)-3-[4-(2-methoxyphenyl)- 1 -piperazinyl]-
1-phenylpropyl}-1,3-thiazolidine-2-carboxamide

(25)-3-[(4-tert-butylphenyl)sulfonyl]-N-[(15)-3-hydroxy-1-phenylpropyl]-1,3-

20 thiazolidine-2-carboxamide

(25)-3-phenyl-2-{[(3-{[5-(2-pyridinyl)-2-thienyl]sulfonyl}-1,3-thiazolidin-2-

yhcarbonyllamino} propanoic acid



15 3-([ 1,1 -biphenyl]-4-ylsulfonyl)-N(3- {

[ (5-methyl-2-fiuryl)nethyl Jam no} -1-phenyl -

propyl ) - IwB-0Bhsrzol i di ne- 2- car boxam de  3- (] PCT/EP03/50083

], 1" -bi phenyl]-4-ylsul fonyl)-N-(3- { [2] gl H i ndol - 3-yl ) et hyl ] am no}

-1- phenyl - propyl)-1,3-th iazo | idine- 5 carboxamide 3-([1,

| ' - bi phenyl]-4-yl sul fonyl )-N-(3-{ [2-(1-nethyl-2-pyrrolidinyl)ethyl]am no}
-1- 20 phenyl propyl)-1, 3-t hi azol i di ne-2-car boxan de WD 03/ 082278

PCT/ EPO3/ 50083 168 3-([ 1,1'-biphenyl]-4-ylsulfonyl)-N(3- {

[2-(4-nD

phenyl pr oA IQ¥§¥‘§;€)&QB fﬁgelzyhaip%&la}n[&b slerg: Re[ntylphenyl)sulfonyl] 1,3-

1,1'-bip 4- |, f N(3-{[2-(d t hyl t hyl 1-
phenyl Lr{m@%ﬂq A RAE SR o cal boxam de B o AT e )
3([1 - bi phenyl ] - 4y|su|fony|) N-(3-{[3-(2-0x0-1- pyrrolldlnyl)propyl]am'n

1 1' 1b| p{zﬁﬁy}\,p {@B%@ d?‘;&ﬁl%)ﬁ% ?8 ‘§‘§ﬁéfﬁ>§§§ﬁﬂo‘ﬂ$ ? proplﬁh]eaPﬁl]no} 1-

phenyl pr tah de 3-(
1,1 -bi m/lyﬁop 353?%%(%12/@;19% %gﬂ?{ Igl [ (1R) - 1 phenyl ethylJamno }-1 10
phenyl propyl)-1, 3 t hi azol i di ne- 2-car boxam de 3-([

p%enyf"pP%S@ "]'P@y @Lhwg?@]@y SN.- 1@5&{# dj ({I@S)ltea*aﬁwf&tzhmrhayl%ém_}n]l-

- bi pheﬁmhﬂo Forops L1 30z ¥idide- L aBitiskebedo2- py1 1 di nyl ) et hyl ] ani no} - 1-
phenyl propyl)-1, 3-thi azol i di ne- 2- car boxani de 15

3-([1, 1" -bi phenyl ] -4-yl sul fonyl)-N-(3-chl oro-4- quorobenzyI) 1, 3-thiazolidi

ne- 2- caplpkanmbish -4 ylsulfonyl)-NV-(1-phenyl-3-{[2-(1-piperidinyl)ethyl]amino
1' - bi phenl} ]-4-yl sezpﬁjn %, N—()é)fl u(or obenyzyl ){[1 (3 It) [ aZO|)I/()jI ng ]2 car E)oxam d

e 3-(] ﬂroﬁﬂ)}llm}ehmlzbhdmd-%wafbmwdmfd&(3 hydroxy- | -phenyl propyl)-1,3-th
i azol i di ne-2- carboxarn ide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(1-phenyl-3-{[2-(2-pyridiny])ethylJamino} propyl)-

10 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(1-phenyl-3-{[2-(3-pyridinyl)ethylJamino} propyl)-

1,3-thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(1-phenylpropyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2,3-difluorobenzyl)-1,3-thiazolidine-2-carbox-

15 amide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2,4-difluorobenzyl)- 1,3-thiazolidine-2-carbox-

amide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2,5-difluorobenzyl)- I,3-thiazolidine-2-carbox-

amide

20 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2,6-difluorobenzyl)-1,3-thiazolidine-2-carbox-

amide



20 3-([

1,1 - bi phenyl]-4-yl sul fonyl)-N-(3-nethyl benzyl)-1, 3-thiazolidi ne-2-carboxam
i de WO 03/082278 PCT/EP03/50083
3-([1,1"-biphenyl]-4-ylsul fonyl)-N(3- 8|§7noxy-l - phenyl propyl )-1, 3-thiazolid
i ne-2- carboxam de WO 03/082278 PCT/ EP03/50083 169 3-([

1,1 - bi phenyl]-4-yl sul fonyl)-N-(3-pyridinylnmethyl)-1, 3-thiazol

i di ne-2-carboxam de 3-(][

1, 1' - bi phenyl ]-4-yl sul fonyl)-N(4-fl uorobenzyl)-1, 3-thiazolidine-2-carboxam
ide 3-( . , -

1,1' - bi p%éﬂpll]'b!lp}}ﬂ"éﬁ]ﬂoﬁ@P;ﬁOWt)ANﬂge%lQ%b%Moh?wl}ﬂ] o thipgehiding-24r hoxa
m de 3&% 1,1 al phenyl ] -4-yl sul fonyl)-N[ (1, 5-di et hyl -1

H- pyr r ol SEBPXAREARY I 1-1,3 5 thiazol i di ne- 2- car boxani de 3- ([

1,1 - bi phenyl ] -4-yl sul fonyl)-N-[(1-oxido-2-pyridinyl)nethyl]

-1, 3-thi i.¢ing- 2- r bpxan d - OXyd - . . 1 .
b1 pheayt] Jrod EA TR P hOGrob b 1 ithigrelidipe 2 cprboxamide

, 3-thi azol i di ne-2- carboxam de 10

3 (1L ﬁ'e39(5?@g%ieg@§g§g{sppﬂa¥.w):hﬁ([2(hﬁ?yllﬁ'e{}}gﬁ5-Cifé(:thfa%BﬁHYAeQE%%&én?’dé hi a
1,1 -bi phenyl]-4-ylsulfonyl)-N[(IS)-1-phenylethyl]- |

i 5 E)lhlpﬁé 2';/(:[?,' lgﬁ}ﬁeﬁﬁ{li&%ﬂsﬁmob?@é&@!Hf/eélrl%%lgeqzyl)- 1,3-thiazolidine-2-carboxamide
- phenyl propyl ] -1, 3-thi azol i di ne- 15 2-carboxam de 3-(]

1,1 -bi 11} 145 f -1 3-thi idine-2- i
(6-[2- '( 8?%@?#&Pépngér@ytﬁﬁg§y f:og}yp)(/&i)-%-wyeithyj(lbpnzyl) 1,3-thiazolidine-2-carboxamide

(phenyl ) et hyl ] -1, 3-t hi azol i di ne-2-carboxam de 3-([ 1,

|07 phenyr] 14 bl kubloh B nmlaspi bR L SIth BN 3-Sarbbicarabé o

ne- 2- car boxam

1, 1" - bi phenyl ] - 4-yl sul fonyl ) -N-[(S)-pheny] (2-pyridinyl)nmethyl]- |

, 3- thi azgl([ dibgplten A R40QraMAS VIO @3{HIBRYIM tGT)- ERO#i2R0&RBne-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3,4-difluorobenzyl)- 1,3-thiazolidine-2-carbox-

10 amide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{[(2R)-2-hydroxy-2-phenylethyl]Jamino}-1-

phenylpropyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{[(2S5)-2-hydroxypropyl]amino}-1-phenyl-

propyl)-1,3-thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3- {[(5-methyl-2-furyl)methyl]amino}-1-pheny|-

propyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3- {[2-(1H-indol-3-yl)ethyl]amino}-1-phenyl-

propyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{[2-(1-methyl-2-pyrrolidinyl)ethylJamino}-1-
20 phenylpropyl)-1,3-thiazolidine-2-carboxamide
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3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3- {methyl[(/R)-1-phenylethyl]amino}-1-
10 phenylpropyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{methyl[( /S)-1-phenylethyl]amino}-1-
phenylpropyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3- {methyl[2-(2-pyridinyl)ethyl]amino}-1-
phenylpropyl)-1,3-thiazolidine-2-carboxamide
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carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-fluorobenzyl)-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-hydroxy-1-phenylpropyl)- 1,3-thiazolidine-2-

carboxamide
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3-([1,1'-biphenyl]-4-ylsulfonyl)- N-(3-phenoxy- 1-phenylpropyl)-1,3-thiazolidine-2-

carboxamide
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amide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1S)-3-hydroxy- 1-phenylpropyl]-1,3-thiazolidine-

15 2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(R)-{6-[2-(dimethylamino)ethoxy]-2-pyridinyl}-
(phenyl)methyl]-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(R)-phenyl(2-pyridiny)methyl]-1,3-thiazolidine-2-

carboxamide

20 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(S)-phenyl(2-pyridinyl)methyl]-1,3-thiazolidine-2-

carboxamide
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3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(3-chlorophenyl)-3-hydroxypropyl]-1,3-

10 thiazolidine-2-carboxamide

3-([ 1, 1'-biphenyl]-4-ylsulfonyl)-N-[1-(3-furyl)-3-hydroxypropyl]-1,3-thiazolidine-2-

carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(4-chloropheny|)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(4-chlorophenyl)ethyl]-1,3-thiazolidine-2-

carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[ 1-(4-fluorophenyl)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-(4-fluorophenyl)ethyl]-1,3-thiazolidine-2-

20 carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[ 1 -phenyl-2-(1-pyrrolidinyl)ethyl]-1,3-thiazolidine-
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v 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[2-(4-morpholinyl)- 1-phenylethyl]-1,3-thiazolidine-

10 2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[2-(dimethylamino)- 1 -phenylethyl}- 1,3-thiazo-
lidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-((3R)-3-(hydroxymethyl)-3,4-dihydro-2(1 H)-
isoquinolinyl)-1-phenylpropyl]-1,3-thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-((3S)-3-(hydroxymethyl)-3,4-dihydro-2(1 H)-
isoquinolinyl)-1-phenylpropyl]-1,3-thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)-1-
phenylpropyl]-1,3-thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(2,5-dihydro- 1 H-pyrrol-1-yl)-1-phenylpropyl]-

20 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(3,5-dimethyl-1-piperidinyl)-1-phenylpropyl]-

1,3-thiazolidine-2-carboxamide
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10 thiazolidine-2-carboxamide

3-([1,1'-biphenyl}-4-ylsulfonyl)- N-[3-(4-hydroxy-4-phenyl-1-piperidinyl)-1-
phenylpropyl]-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(4-methyl-1-piperazinyl)-1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(4-morpholinyl)-1-phenylpropyl]-1,3-thiazo-

lidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(diethylamino)-1-phenylpropyl}-1,3-thiazolidine-

2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(dimethylamino)- 1 -phenylpropyl]-1,3-thia-

20 zolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-hydroxy-1-(2-methoxyphenyl)propyl]-1,3-

thiazolidine-2-carboxamide
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3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[phenyl(2-pyridinyl)methyl]-1,3-thiazolidine-2-

carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{1-phenyl-3-[(2-phenylethyl)amino]propyl}-1,3-

thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{ 1-phenyl-3-[(2-phenylpropyl)amino]propyl}-1.3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{1-phenyl-3-[(2-pyridinylmethyl)amino]propyl} -

1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{1-phenyl-3-[(3-pyridinylmethyl)amino]propyl} -

20 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{1-phenyl-3-[(tetrahydro-2-furanylmethyl)amino]-
propyl}-1,3-thiazolidine-2-carboxamide
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propyl}-1,3-thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2-hydroxyethyl)amino]-1-phenylpropyl}-1,3-
thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2-hydroxypropyl)amino]-1-phenylpropyl}-1,3-
thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2R)-2-(hydroxymethyl)pyrrolidinyl]-1-

20 phenylpropyl}-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2R)-2-(methoxymethyl)pyrrolidinyl]-1-
phenylpropyl}-1,3-thiazolidine-2-carboxamide



WO 03/ 082278 PCT/ EP03/50083 178 N-(3-am no-1-phenyl propyl)-3-([

1,1 -bi phenyl]-4-ylsul fonyl)-1, 3-thiazolidine-2- carboxam de N (3-am

i nobenzy Wp-0310812¢8t-t eat - but yl phenyl )su | fony [] PCT/EP03/50083

-1, 3-thi azol i di ne- 2- car boxam de 175

N- ( 3- hydr oxy- 1- phenyl propyl )-3-[ (4- pheno yphenyl ) sul fonyl]-1, 3-thi azol i di ne
-2- 5 carboxam de N-(4-aminobenzyl)-3 -[(4-teat-butyl phenyl )sul fony

1]1-1, 3-thi azol i di ne-2-carboxamide N-[(1 R)-1-benzyl-2-hydroxyethyl]-3-(]
1, 1" - bi phenyl ] - 4-yl sul fonyl )-1, 3-thiazolidine-2- carboxam de

MR R AN AEREh R SR SRR AT R
1(i Sblbgﬁ Odllf)xgéVEsﬁbftgh%ﬁ(%ﬂfiox&p %%é‘%mldgdl ne- 2- car boxam de N-[ |

- (1- benzof uran-2-yl)-3-hydroxypropyl]-3-(

SR A R i

1, 1' - bi phen 4L )Lsl -thlazol|d|ne2carboxam|del\|-[l
(2 fury P% ?ﬂ%ﬂﬁ}%béz%jgé Iia%m%l& met hoxy[ 1,
-blphenyl] 4y|)su|fony|] 1,3- th iazol |d|ne2carboxamdeN- 1-(2-fury

%a. azol 1 ks PRI A S - B LGy HO g A il 1(%“%”*“1‘"5"] +

- bi phe?ué,] 1%”)(}5}33” gophlidzotidiné - agmdthﬁgez- car boxam de WO 03/ 082278

PCT/ EPO3 50(?78 NI—[3 (4-acetyl - 1-pi perazinyl)-1-phenyl propyl]-3-(]

1, 1' - bi phenyl]-4-ylsul fonyl)-1, 3-
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(3-hydroxypropyl)amino]- 1-phenylpropyl}-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(3R)-3-hydroxypyrrolidinyl]-1-phenylpropyl}-

10 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(4-fluorobenzyl)amino]-1-phenylpropyl}-1,3-

thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[[3-(dimethylamino)propyl](methyl)amino]-1-
phenylpropyl}-1,3-thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[2-(hydroxymethyl)- 1 -piperidinyl]- 1-phenyl-
propyl}-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[3-(hydroxymethyl)-1-piperidinyl]-1-phenyl-

propyl}-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[4-(2-hydroxyethyl)-1-piperidinyl]-1-phenyl-
20 propyl}-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[4-(hydroxymethyl)-1-piperidinyl]-1-phenyl-

propyl}-1,3-thiazolidine-2-carboxamide



t hi azol i di ne- 2- carboxam de N-[ 3-(4-benzyl -4-hydroxy- |

- pi peridinyl)-1-phenyl propyl]-3-([ 1,1 -biphenyl]-4-

yl sul f onyWwp-0k/082v$€i azol i di ne- 2-carboxam de 5 PCT/EP03/50083

N-[ 3- (acetyl ami no) - 1- phenyl propyl ] - 3- ([

1, 1' - bi phenyl ]-4-yl sul fonyl)-1, 3-thi azoll i di ne- 2-carboxam de

N-[ 3- (benzyl am no) - 1- phenyl propyl ]-3-([ 1, |'-biphenyl]-4-ylsulfonyl)- |

, 3-thiazolidi ne- 2-carboxam de N-[4-({

[ (hexyl am no) car bonyl ] ar ni no} met hyl ) benzyl ] - 3- (phenyl sul fonyl )-1, 3-thia- 10
zol i di ne;

[(nexy ?%%ﬁggig’?%?fé‘%hﬁ}f%ymi %irﬁgxeﬂﬂ]‘y'éz{lf[hoe-“%yée-tl%l?%‘éﬂ?lfﬂyP‘}‘?‘MPEQRM'}‘-
N-{3-] zlligdgf’rﬁ%ﬂ}%%t%%ﬂg"rr’?ar?g ©1- phenyl propyl }-3-([], 1' - bi phenyl ] - 4-yl sul f

onyl)- 1, 3-thiazolidine-2-carboxam de 15 o
N L 2o BT AR AL PR PNy kb dypbiphsns

ony
N-{ 3- [ (2iaZsl "Fliel-i-'&‘ﬁﬂﬁd%?d%yr rolidinyl]-1-phenyl propyl}-3-([1, 1 -biphenyl
]-4- ylsul ?ony -1, 3-thiazol i di ne- 2- car boxam de {

3-[benzyl (2- hydr oxyet hyl ) am no] - 1- phenyl propyl } -3-([ 1,1"-biphenyl]-4-yl

2 | f = hi el -(2- _3- -1.3-
5 LA R D S bEI  hropon1

| ' - bi phethihzolddines2Hchemytagmide, 3- thi azol idi ne-2-carboxamide WO 03/082278

PCT/ EP0O3/ 50083 180 N-{4-[({ [(2-ethyl hexyl)am no] carbonyl }

am no) net hyl ] benzyl }-3-[ (4-i odophenyl )- sulfonyl] -1, 3-thiazol

i di ne- 2- 3&(hatdorapsheNybolfongtlyN-@~pfridinylmethyl)-1,3-thiazolidine-2-carboxamide

1, 1' - bi phenyl ]-4-ylsulfonyl)-1, 3-thiazol i di ne-2-carboxam de

N- benzhydryl - 3- (8- qui noli nyl sul fonyl)-1, 3-thiazol idine-2-carboxam de
3-[(4-chlorophenyl)sulfonyl]-N-{4-[({[(2-

ethylhexyl)amino]carbonyl}amino)methyl]benzyl}-1,3-thiazolidine-2-carboxamide

10 3-[(4-chlorophenyl)sulfonyl]-N-{4-[({[(2-

phenylethyl)amino]carbonyl}amino)methyl]benzyl}-1,3-thiazolidine-2-carboxamide

3-[(4-chlorophenyl)sulfonyl]-N-{4-[({[(4-

methylbenzyl)amino]carbonyl}amino)methyl]benzyl}-1,3-thiazolidine-2-carboxamide

3-[(4-fluoro[1,1'-biphenyl]-4-yDsulfonyl}-N-[ 1-(2-furyl)-3-hydroxypropyl]-1,3-

15 thiazolidine-2-carboxamide

3-[(4-iodophenyl)sulfonyl]-N-{4-[({[(4-methylbenzyl)amino]carbonyl}amino)methyl]-

benzyl}-1,3-thiazolidine-2-carboxamide
3-[(4-tert-butylphenyl)sulfonyl]-N-(1,2-diphenylethyl)-1,3-thiazolidine-2-carboxamide
3-[(4-tert-butylphenyl)sulfonyl]-N-(1-phenylethyl)-1,3-thiazolidine-2-carboxamide

20 3-[(4-tert-butylphenyl)sulfonyl]-N-(2,3-dihydro- | H-inden- 1-yl)-1,3-thiazolidine-2-

carboxamide



5 N-benzyl {3-[(4-tert-Dbutyl phenyl)sulfonyl]-1,3-thiazolidin-2-yl}

nmet hanam ne N-benzyl - 3- (]

1, 1' - bi phwoyBjos227g1 sul f onyl ) -1, 3-t hi azol i di ne- 2- car boxam eeT/HRObSWZY| - 3 -
[(4-tert-butyl phenyl )sulfonyl]- 1,3 -th,i azol id i ne-2-carboxam de
tert-butyl 3-{ [({3-[(4-tert-butyl phenyl)sulfonyl]-1,3-thiazol idin-2-yl}
carbonyl)amino]- nethyl } phenylcarbamate 10 tert-butyl
S5-{2-[({3-[(4-tert-butyl phenyl)sul fonyl]-1,3-thiazolidin-2-yl}carbonyl)-
am no] et hyl } - 2-pyri di nyl carbamate (3 S)- 3- ({

Eagnzﬁé) 33§_( ghgﬁquwliﬁeﬁ?ﬁ%&%r&ﬁf éﬁgj ?\’_‘3’3 Flhabgl_,g-_tﬁuzo?'d?ﬁen% eroxamide

(3S)-3-(2,6-difluorophenyl)-3-[({(2S)-3-[ (2" -fluorobi phenyl -4-yl)sul fonyl]-

(39 - 3 (ST RO RN PR PR brbal SribiieTiing Pecarbengmids

-3- phenyl | L-val 3
23-3-[?{?“/ ngFéZtnyﬁolr ngj[eh(e é/ I%lsul f(in léjl S-H? i]a3zga|1.i d 18 2-2
yl }car bo ﬁaéﬁ’ﬁ ?WA&% ByiiRoys Tophenytpropyh)-15-thiazolidirie-2-

(2S)-3-( yIsquonyI) N—[(l
S)-1-(4- PE%IE)ESr %ﬂ]gé | ) - 3- hydr oxypropyl ]-1, 3- thiazolidine-2-carboxam de WD

03/ 082278 PCT/ EP03/ 50083 181 3- ({ [(3S)-3-({

ﬁeﬁlsi B?%%{l ]té r{]yll)wllﬁl?ef}w ?] ;ﬁc@ i?i)é/ﬁgn?\%lg?étwﬁr F?nﬁhlla}zcﬂmlﬂé’).? -Barboxamide

S)-1-(2,6-difluorophenyl)- hydroxypropyl ]-3-[(2"-fl uorobi phenyl -

yl)sul fo @ﬁé}{ -

(25)-3-[ gu %uor otgﬂp e y?gu'l‘ﬁn\%fl Fp ﬁﬁﬂ%oﬂ?@]l)pkgeth&e}}pygl ]n32th31/aZOhdlﬂ§:/l

]1-1, 3- thiagbbxaide- 2- car boxam de

(2S)-3-[ (2" -fluorobi phenyl -4-yl)sul fonyl]-N-[(S)-(1-nethyl pi peridin-4-

yl) (phenyl ) et hyl ]-1, 3-t hiazol i di ne-2-carboxam de
3-[(4-tert-butylphenyl)sulfonyl]-N-{[ 1-(4-chlorophenyl)cyclopropylJmethyl}-1,3-

thiazolidine-2-carboxamide

10 3-[(4-tert-butylphenyl)sulfonyl]-N-{4-[3-(dimethylamino)propoxy]benzyl}-1,3-

thiazolidine-2-carboxamide

3-{[5-(3-isoxazolyl)-2-thienyl]sulfonyl}-N-{4-[({[(2-phenylethyl)amino]jcarbonyl}-

amino)methyl]benzyl}-1,3-thiazolidine-2-carboxamide

ethyl {4-[(35)-3-({[(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]-
15 carbonyl}amino)-3-phenylpropyl]-1-piperazinyl}acetate

methyl [[(35)-3-({[(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl}-
carbonyl}amino)-3-phenylpropyl](methyl)aminojacetate

N-(2,2-diphenylethyl)-3-(8-quinolinylsulfonyl)-1,3-thiazolidine-2-carboxamide
N-(2-aminobenzyl)-3-([1,1'-bipheny]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide

20 N-(3-{[2-(acetylamino)ethyl]amino}-1-phenylpropyl)-3-([1,1"-biphenyl]-4-ylsulfonyl)-

1,3-thiazolidine-2-carboxamide



3- (bi phenyl -4-yl sul fonyl )-N-[ (2-chl oropyridin-4-yl) (phenyl)nmethyl]-1,3-thia
zol idine- 10 2-carboxam de

3- (bi phermyb-0dnyi2sail f onyl ) - N-[ (6- hydr oxypyri di n- 3-yl') (phenylCrmeosigdops |, 3-
t hi azol i di ne- 2- car boxam de (28) 3-[ (2" -fguor obi phenyl - 4-yl) su

| fonyl]-N-[(R) -phenyl (pyridin- yI)rrethyI] 1,3- th iazol

i di ne-2-carboxam de 15

2S) - 3-[ (4-1 odophenyl )sul fonyl ]-N-[ (R) - phenyl (pyridin-2-yl)nmethyl]- |

, 3-thi azolidine- 2-carboxam de

t
|1 ( phongiinantios; L-phatylorapeb: (e Pobehe s Iote s 3h Rtz 4. ¢
ﬁl g{ [(ﬁ%rl?% a{ﬁlfiépyri di n-2-yl ) met hyl ] am no} carbonyl)- 1,3 20

zoli ul fonyl } phenyl ) propanoat e 3- (bi phenyl -4-yl sul fonyl)-N
[ (6-chl oropyridin-3-yl)(phenyl)nmethyl]-1,3-thiazolidine- 2-carboxamide W
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4-
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(35)-3- [&%ﬂ;&g{g{mggenyl )sul fonyl]-N-[(R)-phenyl (pyridin-2-yl)methyl]-1,3- th
i azo I ne-2-carboxami de (3

S) - 3- phenyl 3-[({(2S)-3-[(4-vinyl phenyl)sul fonyl]-1, 3-thiazolidin-2-

yl }car bONl¥ -ﬁf’ﬂlﬂ@b@ﬁﬂﬂ? 3- E(il\lt%H-BﬂEﬁpﬁelﬁﬂgﬂﬂwylj41',3’1tﬁiéﬂzf)ﬁﬂmé-2%arbo{(amide
5-[2- (di met hyl am 1 no)’et hoxy] pyri di’n- 2- yl }

(phenyl ) et hyl ] -1, 3-t hi azol i di ne- 2- car boxam de

3-(

-(b Pheng[(1R)Y ! SehioRLRydvokyéthe]-Sat hyil-dibinedyydi glisatdny |} ( Bhetnakolidinbyl

carboxamide

N-[(6-amino-3-pyridinyl)methyl]-3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidine-2-

10 carboxamide

N-[1-(1,3-benzodioxol-5-yl)-3-hydroxypropyl]-3-([ 1, I'-biphenyl]-4-ylsulfonyl)-1,3-

thiazolidine-2-carboxamide

N-[1-(1-benzofuran-2-yl)-3-hydroxypropyl]-3-([ 1,1'-biphenyl]-4-ylsulfonyl)-1,3-

thiazolidine-2-carboxamide

15 N-[1-(2-furyl)-3-hydroxypropyl]-3-[(2'-methyl[1,1"-biphenyl]-4-yl)sulfonyl]-1,3-

thiazolidine-2-carboxamide

N-[1-(2-furyl)-3-hydroxypropyl]-3-[(4'-methoxy[1,1'-biphenyl]-4-yl)sulfonyl]-1,3-

thiazolidine-2-carboxamide

N-[1-(2-furyl)-3-hydroxypropyl]-3-[(4'-methyl[1,1'-biphenyl]-4-yl)sulfonyl]-1,3-

20 thiazolidine-2-carboxamide

N-[3-(1-azepanyl)-1-phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-

carboxamide



t hi azol idine-2-carboxam de 3-(bi phenyl -4-yl sul fonyl)-N[phenyl (I

-L-val yl pi peridin-4-yl)nmethyl]-1, 3-thiazolidine- 2-carboxam de 15 14. A

t hi azol i dwoe3esa2boxam de derivative according to any of clraiTmPoysde3 13 f or
use as a nedicanent. 15. A pharmaceutigcgl conposition containing at | east
one thiazolidine carboxam de derivative according to any of clains 5 to 13
and a pharnmaceutically acceptable carrier, diluent or excipient thereof.
20 16. A nethod of preparing a thiazolidine carboxan de derivative of
formula (la) according to any of clains 6 to 13, conprising the follomnng

278 P P 1 R
a0 SR T RS B o £ B SR AED
| wherei R2 in and n are as above-defined. 17. A net hod
of pr epaﬁ'ﬂ&lé‘gpﬁ?g%modqaﬁﬁﬁgar boxam de derivative of formula (la)
according to any of clains 6 to 13, conprising the follow ng step: R,

N-[3-(4-benzyl-4-hydroxy-1-piperidinyl)-1-phenylpropyl]-3-([1,1'-biphenyl]-4-

ylsulfonyl)-1,3-thiazolidine-2-carboxamide

5 N-[3-(acetylamino)-1-phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-

2-carboxamide

N-[3-(benzylamino)-1-phenylpropyl]-3-([ 1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-

2-carboxamide

N-[4-({[(hexylamino)carbonyl]amino} methyl)benzyl]-3-(phenylsulfonyl)-1,3-thia-

10 zolidine-2-carboxamide

N-[4-({[(hexylamino)carbonyl]amino}methyl)benzyl]-3-{[5-(3-isoxazolyl)-2-thienyl]-

sulfonyl}-1,3-thiazolidine-2-carboxamide

N-{3-[(1-adamantylmethyl)amino]-1 -phenylpropyl}-‘3-([] ,1'-biphenyl]-4-ylsulfonyl)-

1,3-thiazolidine-2-carboxamide

15 N-{3-[(2R)-2-(anilinomethyl)pyrrolidinyl]-1-phenylpropyl}-3-([1,1'-biphenyl]-4-

ylsulfonyl)-1,3-thiazolidine-2-carboxamide

N-{3-[(25)-2-(anilinomethyl)pyrrolidinyl]-1-phenylpropyl}-3-([1,1'-biphenyl]-4-

ylsulfonyl)-1,3-thiazolidine-2-carboxamide

N-{3-[benzyl(2-hydroxyethyl)amino]-1-phenylpropyl}-3-([1,1'-biphenyl]-4-yl-

20 sulfonyl)-1,3-thiazolidine-2-carboxamide

N-{3-[benzyl(methyl)amino]-1-phenylpropyl}-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-

thiazolidine-2-carboxamide



onS\ /O coupling SO r~coupling R4 + n~ >--/<G NpHG NN OS R
H/NWI\R2 OG=S1 RLHR2 O 5 VIII IVI wherein G, R, R2, R4, in and n are
as above-wefo3ngxt7s 18. An internedi ate conmpound of the for ®ur&PYa50088 o / \
R4n-E >--~ - RB Va N NmMmPGHR2 wherellgﬂ PGis H R2, R4, n and in are as
defined in any of clains 6 to 13, with e 10 proviso that R2 may not be a
hydr ogen. WO 03/082278 PCT/ EP0O3/ 50083 184 19. An internedi ate conpound of
the formula VIII, Ro S n)--~/ VIII OHOS,1 R Owhherein R is a

1,1 -biphenyl or a tert-butyl phenyl noiety and R4 and n are as defined in

oy of CNRUR ({2 ety hexyhamino]carbonyl} aminoymethylbenzyl}-3-[(4-iodopheny1)-

sulfonyl]-1,3-thiazolidine-2-carboxamide
N-benzhydryl-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide
N-benzhydryl-3-(8-quinolinylsulfonyl)-1,3-thiazolidine-2-carboxamide

5 N-benzyl{3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidin-2-yl} methanamine
N-benzyl-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide
N-benzyl-3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidine-2-carboxamide

tert-butyl 3-{[({3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidin-2-yl}carbonyl)amino]-
methyl}phenylcarbamate

10 tert-butyl 5-{2-[({3-[(4-tert-butylphenyl)sulfonyl]-1,3-thiazolidin-2-yl}carbonyl)-
amino]ethyl}-2-pyridinylcarbamate

(3S)-3-({[(2S)-3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidin-2-yl]Jcarbonyl} amino)-3-(2,6-
difluorophenyl)propyl L-valinate

(3S)-3-(2,6-difluorophenyl)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1,3-
15 thiazolidin-2-yl}carbonyl)amino]propyl L-valinate

(3S)-3-({[(2S)-3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl} amino)-3-
phenylpropyl L-valinate

(3S)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1,3-thiazolidin-2-
yl}carbonyl)amino]-3-phenylpropyl L-valinate

20 (2S)-3-(biphenyl-4-ylsulfonyl)-N-[(1S)-1-(4-fluorophenyl)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide
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3-({[(3S)-3-({[3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl} amino)-3-
phenylpropyl]amino}sulfonyl)benzoic acid

(28)-N-[(1S)-1-(2,6-difluorophenyl)-3-hydroxypropyl]-3-[(2'-fluorobiphenyl-4-

yDsulfonyl]-1,3-thiazolidine-2-carboxamide

(25)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-N-[(R)-phenyl(pyridin-2-yl)methyl]-1,3-

thiazolidine-2-carboxamide

(2S)-3-[(2'-fluorobiphenyl-4-y)sulfonyl]-N-[(S)-(1-methy!piperidin-4-
y)(phenyl)methyl]-1,3-thiazolidine-2-carboxamide

3-(biphenyl-4-ylsulfonyl)-N-[(2-chloropyridin-4-yl)(phenyl)methyl]-1,3-thiazolidine-

2-carboxamide

3-(biphenyl-4-ylsulfonyl)-N-[(6-hydroxypyridin-3-yl)(phenyl)methyl]-1,3-

thiazolidine-2-carboxamide

(25)-3-[(2'-fluorobiphenyl-4-yhsulfonyl]-N-[(R)-phenyl(pyridin-4-yl)methyl]-1,3-

thiazolidine-2-carboxamide

(25)-3-[(4-iodophenyl)sulfonyl]-N-[(R)-phenyl(pyridin-2-yl)methyl]-1,3-thiazolidine-

2-carboxamide

3-(biphenyl-4-ylsulfonyl)-N-[[5-(2-hydroxyethyl)-1,2,4-oxadiazol-3-
yl](phenyl)methyl]-1,3-thiazolidine-2-carboxamide

methyl 2-methyl-2-(4-{[2-({[(R)-phenyl(pyridin-2-yl)methyljamino}carbonyl)-1,3-
thiazolidin-3-yl]sulfonyl} phenyl)propanoate

3-(biphenyl-4-ylsulfonyl)-N-[(6-chloropyridin-3-yl)(phenyl)methyl]-1,3-thiazolidine-

2-carboxamide
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16.
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(2S)-3-(biphenyl-4-ylsulfonyl)-N-{(1S)-3-[methyl(methylsulfonyl)amino}-1-
phenylpropyl}-1,3-thiazolidine-2-carboxamide

3-{[4-(2-fluoro-1,1-dimethylethyl)phenyl]sulfonyl}-N-[(R)-phenyl(pyridin-2-
yl)methyl]-1,3-thiazolidine-2-carboxamide

(2S)-3-[(4-bromophenyl)sulfonyl]-N-[(R)-phenyl(pyridin-2-y)methyl]-1,3-

thiazolidine-2-carboxamide

(3S)-3-phenyl-3-[({(2S)-3-[(4-vinylphenyl)sulfonyl]-1,3-thiazolidin-2-
yl}carbonyl)amino]propy! L-valinate

3-(biphenyl-4-ylsulfonyl)-N-[{5-[2-(dimethylamino)ethoxy]pyridin-2-
yl}(phenyl)methyl]-1,3-thiazolidine-2-carboxamide

3-(biphenyl-4-ylsulfonyl)-N-[[6-(dimethylamino)pyridin-3-yl](phenyl)methyl]-1,3-

thiazolidine-2-carboxamide

3-(biphenyl-4-ylsulfonyl)-N-[phenyl(1-L-valylpiperidin-4-yl)methyl]-1,3-thiazolidine-

2-carboxamide

A thiazolidine carboxamide derivative according to any of claims 5 to 13 for use as a

medicament.

A pharmaceutical composition containing at least one thiazolidine carboxamide
derivative according to any of claims 5 to 13 and a pharmaceutically acceptable carrier,

diluent or excipient thereof.

A method of preparing a thiazolidine carboxamide derivative of formula (Ia) according

to any of claims 6 to 13, comprising the following step :
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wherein PG, G°, R', R%, R*, m and n are as above-defined.

17. A method of preparing a thiazolidine carboxamide derivative of formula (la) according

to any of claims 6 to 13, comprising the following step:

s, 0 Peptide S o0
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wherein G’, R, Rz, R* m and n are as above-defined.
18. An intermediate compound of the formula Va,
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wherein PG is H, R?, R?, n and m are as defined in any of claims 6 to 13, with the

10 proviso that R may not be a hydrogen.
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19. An intermediate compound of the formula VIII,
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wherein R' is a 1,1’-biphenyl or a tert-butyl phenyl moiety and R? and n are as defined

in any of claims 6 to 13.



