|  THI AZOLI DI NE CARBOXAM DE DERI VATI VES AS MODULATORS OF THE
PROSTAGLANDIN F RECEPTOR Field of the invention This present invention
is related to thiazolidine carboxam de derivatives of formula (I1) for
5 the treatnent and/or prophyl axis of lpreterm | abor, premature birth,
dysnenorrhea and for stopping |abor prior to cesarean delivery.
Specifically, the present invention is related to substituted

t hi azol i di ne carboxam de derivatives for the nodul ati on, notably the
inhibition of the activity or function of the prostaglandin receptors,
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i nventi orf RECEPEIRat ed to novel thiazolidine carboxam de 10 derivatives
of formulae (1) and (l1a). Background of the invention In the field of
obstetrics, one of the nost inportant problens is the nmanagenent of
preterm |abor and premature birth as they represent a major cause of
perinatal norbidity and nortality. 15 In recent years, strong evidence
has qﬁgﬂﬂﬂi Le éﬂggcatlng that the hornone oxytocin plays a major

ro 77T17ﬁ4#a§¥ng—#abor in manmals, notably in humans. Thereby, it is
assuned that oxytocin exerts said effect in adirect as well as an
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increases. At term the contfactions rise cresce
Fro receptor. Also, the present invention is related to novel thiazolidine carboxamide

10 derivatives of formulae (I) 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,
prost agl andi ns and ot her uterotonic factors are produced and rel eased
in response to uterine contractions. Bhe second | oop involves the
hypot hal anus: in response to uterine contractions and vagi nal and
cervical distension, magnocel lular 5 oxytocin neurons in the
hypot hal anus i ncrease their activity resulting in the rel ease of
oxytocin fromtheir axon termnals in_ the posterior pituitary; the
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reduction 1n the incidence of fetal respifatory distress. Al so, ethano

is assuneRusselhaveqh).negative inpact on the fetus. 20 The
(32-adrenergic receptor generally causes an inhibitory action within
the cells wherein it is expressed (nuscles, heart, uterus etc).

flg2- dthrdhe trgatnenjafipgetsrmriabars several approaches dagaibgen apndilersdypuel as dhe wie
t he receptor, Hence, -adrenergi c agonists gre synpathom nmetics which
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agoni st§ f.or tarrg% trte_at ment of pretermlabor are Ritodrine, Terbutaline
and 29NB! frists

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, ,-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 manmals during | abor. Oxytocin (OT)
receptors increase dramatically during the course of pregnancy. The
concentration of OT receptors has beed shown to correlate with

spont aneous uterine activity. In the last few years, a nunber of papers
5 have suggested that the hornone oxytocin nay be a physiol ogi cal
initiator of labor in several nmanmmalian species including humans.
Furthernore, oxytocin is believed to exert this effect in tw
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|]§ 2 possibly eye and heart and 1s implicated in reproductive functions such as ovulation,
lutcolysis 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



stimul ant of several different types of physiological functions

i ncludi ng granul ose lutein 4 cell death, myonetrial snooth nuscle
contraction, Leydig cell testosterone synthe5|s regul ati on, regulation
of oviductal cilia beating, bronchocodstriction, and bone metabolism
They are synthesized in fetal and maternal nenbranes and act to ripen
the cervix and contract the nyonetrium PGF2n is a major prostaglandin
for enhancing uterine 5 contractility. Specific prostaglandin receptors
(EP1, EP2, EPA and FP) are expressed in the human onetrium .
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PGF2, -receptor antagonist, is therefore
were delivered by cesarean cut. One of the most important roles of PGF, 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.



25 assuned to be nore efficacious for treating pretermlabor than
current reginens. 5 Because of the involvenent of PGF2a in birth
initiation, several approaches have already been perfornmed to test new
PGF2a inhibitors. Indonmethacin is a wéll known prostaglandin inhibitor
and has already been tested to study the possible node of action of
prostagl andins (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 meglumn disrupted the nornma
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pr ostcagislghnodelay the pnsesof dahorye tiegtedaamnmals, M retaléBee fgprod.,

B
der 4P 1o Lo SHIBOIRAL of 2 QAR AP PR,

di scloses a method for regulating placental cell production of

G r onR¥ANe, APReSHRAIvaaTPkhEWiths43 8t ih_ﬁﬂiitdﬂQM[B?(Q%@foﬁﬁéﬂﬁ%-ﬂ@pﬂridyl)—

phar macol ogi cal |y effective anount of insulin-Tike growh actor” |

suf f iimiidaol-2eyi|phéruil} hahbeemitostad andnith g leehadisandidrthil saigh cotipotindn
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Summankibiied thiegh prastaglargin Fao 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 (11), G S RAn nRZ Np (Il) O R5 as wll as
pharmaceutically acceptable salts thereof, for the preparation of
pharmaceuti cal conpositions for the treatnent and/ or prevention of
preterm | abor, premature birth, dysnenorrhea, and for stopping | abor
prior to cesarean delivery. Conpounds of this invention are inhibitors
of prostaglandin receptors, particularly of the prostaglandin Fla
receptor (FP). 10 Al'so, the present invention relates to novel

t hi aZoimaaneottheioxentiate derivatives of fornula (1), wherein G is an
aryl, heteroaryl or cycloal kyl or a heterocycloal kyl moiety. G H
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5 as well as pharmaccutically 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.
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In particular the present invention relates to novel thiazolidine carboxamide derivatives of

formula (Ia):



Detailled description of the invention: It has now been found that
conpounds of the present invention are nodul ators of the Prostaglandin
receptor, in particular of the Prostaglandin F2a receptor (FP)
function. Wien 5 the Prostaglandin Fl’a receptor (FP) is bound by the
conpounds of the present invention, PGF2,x is antagonized by being

bl ocked fromits receptor and thus being unable to exert its

bi ol ogi cal or pharnacol ogi cal effects. The conpounds of the present
invention are therefore useful in the treatnment and prevention of
preterm | abor, premature birth and fgr\ stopping |abor prior to
cesarean delivery. 10 The corrpoundshe present invention are al so
useful in the treatment of dysmeporrhed ptich may be defined as a
cyclic pain associated wt hgnens duri ng 6Vu|atory( cles. The pain
is thought to result f _ﬂ{;? ri coptractions and rschem a, probably
nmedi ated by the effectno gl @ndi ns produced in the secretory
endoretrium By bl ocking bo th@ effects of prostaglandin F2, on the
uterus, a FP antagonist is gsLﬁjefflcaC|ous for treating 15
dysnenorrhea t han current‘?#pinens. In particular, conpounds of the
present invention are useful in the treatnent and prevention of
prostagl andin rel ated di sorders of mamrmal s and especially humans. It is

a purpose . f thiv in]y nt.i Ok .provide a nethod of antagonizing the
func%@%%ﬁ%?—aﬁ%—ﬂ%,—g’arti cularly prostaglandin Feu, in
di sease states in manmal s. i s anot her purpose of this 20 invention
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di sorders by antagoni zi ng ndi n sald prostaglandin to Its
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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 Fy,, 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.



exenplified by groups such as nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert- butyl, n-hexyl and the like. "Aryl" refers to
an unsaturated aromatic carbocyclic group of from6 to 14 carbon atons
having a single ring (e.g., phenyl) o8 nultiple condensed rings (e.g.,
naphthyl). Preferred to aryl include phenyl, naphthyl, phenantrenyl
and the like. "G -C6-alkyl aryl" refers to C -C6-al kyl groups havi ng an
aryI substituent, including benzyl, phenethyl and the |iKke.

FbteroarY refers to a nmonoc C|IC het eroargmatic, or_a blcycllc or a
tri cyldieifell fowsr@gipaﬁaggaphﬁéxr@vldar%ﬁmu@sg?fdbg vapgys clemgal &@a@ﬁmet apmake
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1I'azo oxadl a- zo 1 azo
1 3 4ﬂ@ﬁﬁmu@ﬁghkh;1 3,4-triazinyl, 1,2, 3-triazinyl, benzofuryl, [ 2, 3-
di hydr o] benzof uryl, isobenzofuryl, benzot hi enyl benzotriazolyl,
i sobenzot hi enyl, indolyl, isoindolyl, 3Hindolyl, benzimdazolyl,
i i d&€0{Cs —Bll@]lbyeﬁectyﬂo mbeonadeiti akyl grbupbbal\ziogd @00 earbph atejus. nBlniisiemylis
qui nazol i n; pt hal azi nyl , qui ngxa yl, nollnyl yri di
pyrl @esemp @pﬁgyrgr@yps SYsfr RUBEEY)- ¢ i1 mrm@ﬂvy ﬂ@ﬁnraeyhngbtﬁygmbdw tert-

qU|n I |so tetrazolyl, 5,6,7,8-tetrahydroquinolyl,
% é’ltg !/J #ﬁ’e lHﬁl'nol yI , puri nyl, pteridinyl, carbazol yI ,
xant henyl or benzoqui nolyl. "G -C6-al kyl heteroaryl" refers to

CoA¢ Fyﬂef&rsQH 2h3] utﬁ@é’t'u%e@aﬂﬁﬁ@t’i@é‘é%bcl:fdlﬁsdér‘ohg%"from 2to NEEMEbA%toms
2f||ry met hyl, 2-thienyl methyl, )ethyl and the |ike

9 " Gavide abimglyting (€fephety) ak klﬁllylblegcrmlal]eﬁsqnf nelflg @bty nbpivthpb). Prefenrad to
6 carbon atons and havi ng at least 1 or 2 sites of alkenyl
I

Ut s atany laing bide ey b maphé@yhinhengntregnd apd thﬁéllkﬁde ethenyl (-CH=CH2),
n-2- propenyl (allyl, -CH2CH=CH2) and the like. "C2-C6-al kenyl aryl™"

gegﬁ; T@‘i %ﬁqy?gﬁal Fﬁg}/q tp%éo 6Sall?y Vérggpsa Ravmé lansallj’? bsH en't e uld'ijl% Qe%zyl,
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;-Cg-alkyl groups having a heteroaryl substituent,
25 including 2-furylmethyl, 2-thienylmethyl, 2-(1H-indol-3-yl)ethyl and the like.



" C2- C6- al kenyl heteroaryl" refers to C2-C6-al kenyl groups having a

het eroaryl substituent, including 2-(3-pyridinyl)vinyl and the |iKke.
"C2- C6-al kynyl" refers to al kynyl groups preferably having from2 to 6
carbon atons and having at least 1-29%ites of al kynyl unsaturation,
preferred al kynyl groups include ethynyl 10 (-C=CH), propargyl
(-CH2C=CH), and the like. "C2-C6-al kynyl aryl" refers to C2-C6-al kynyl
groups having an aryI substituent i ncl udi ng phenylethynyl and the
ik C6- al kyn het eroaryl " refers to, C2-C6-al k groups having

a het Qrzn@a-ylkeambger[%&@ kenyhgrouas ieeforably Bayingifrym théraaItbﬁe APIRG ands

o carBamicgnes trend St e TR PGS Ak BiheRine e
condepR&di 'GTQ—SCF-B?‘EQT-Q &Bﬂorbm@ -cﬁgeiereﬁg Avch@aliley! 1 nclude

cycl opentyl, cycl ohiexyl t he "Het er ocycl oal kyl "
refers to a C3-Cs-cycl oal kyl group accordi ng to the definition above,

in wWa,ah-Bikeh Pl dyCardion tatOREe-alkeny Eatcaupe habindwt aivdstibsrituaitpiriuding -
the group consisting 20 of O, S, NR R being defined as hydrogen or
net hphenﬂrvei)éranddhthgker ocycloal kyl include pyrrolidine, piperidine,
pi per azi ne, |-nethyl pi perazi ne, norpholine, and the |i ke "G - C6-al kyl

(s:ﬁgls? a'zfé«@ %ﬁrﬁ@aﬁgwg gg&%ﬁ%%ﬁ% a%bﬁ?%@eﬁﬁgraﬁr %ﬁwléﬁestrtﬁem

like.. 10 ligal kyl " refers to - C6-al kyl groups
havi d'&&gdﬂ‘&%?@ fiKéjl?(\nﬁleésgﬁsf%l] ent, including
2-(1-pyrrolidinyl)ethyl, 4- norpholrnylnethyl (1- net hyl -

p. per @()lhﬂ(%fyhyﬂeféi@% fapgfn ;gﬁiugsgi‘éf*és X 1ﬁ?fr%rﬁoﬁ102 ide cgrazrﬁpatoﬁ(s@h@H-

-al kyl “ car boxy" kyl groups having an car boxy
s ubsthat/uqm leagtre? wilengf Qlkyaybmmatrbud)n qnéfetri‘tel dlkyreyl graaps inclefessthyh vl

the group C(OR where R includes "Cl-C6-al kyl™, "aryl", "heteroaryl",
(-C=CH), propargyl (-CH,C=CH), and the hke

“C,-Ce-alkynyl aryl” refers to C,-Ce-alkynyl groups having an aryl substituent, including
phenylethynyl and the like.

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



"Cl-C6-al kyl aryl"™ or "Cl-C6-al kyl heteroaryl”. "Cl-C5-al kyl acyl™
refers to G -Cs-al kyl groups having an acyl substituent, including 2-
10 acetylethyl and the like. "Acyloxy" refers to the group -OC(OR

where R includes "Ci-C6-alkyl", "aryltQ "hetero- aryl", "G -C6-alkyl
aryl" or "G -C6-al kyl heteroaryl". "C C5-al kyl acyloxy" refers to

C - CS-al kyl groups having an acyl OXy substituent, including

2- (acetyl oxy) et hyI and the liKke. 15 " Al koxy refers to the group -OR
where R includes "C 1-C6-al kyl"™ or "aryl" or "hetero- aryl" or

"G - 664 aiekyllky&h9ﬂeroqyﬁlowjgylctese@rs¢a Ch&eeallmlr giioups paeingra ketercyelealigloups

& SoEenaicatymg e frolTel e R oral B Gt ksy
subsﬁ)sﬁ#%ﬁwgh%m(ﬁ%g%z%ﬁgﬁt hoxyethyl and the Iike. 20 "Al koxycarbonyl

refe where R includes 1-1, "G -C6-al kyl" or
"aryl" or "heteroaryl" or "Cl-C6-al kyl aryl"™ or "C, -C6-alkyl

het er‘@%fydx » refers €5t gmhpa.ld(@gmr bonyl" refers to C, -C5-al kyl groups
havi ng an alkoxycarbonyl substituent, including

2- (benzyl oxycar bonyl )ethyl and the Iike. Il "Am nocarbonyl"” refers to
the g@m-am&@my\’/\k@fes tedchCRalRI g‘mup;uﬁasin'g radeqaelnﬁejmuhstitdeyndr ogen
or Cl- C6- al kyl or ar)(1 or heteroaryl or "C -C6-al kyl aryI or

" C1- @@lek‘ﬁl -sathexyethy} gnd therldke. o5  al kyl  ami nocarbonyl " refers to
G - C5-al kyl gr oups havi ng an am nocarbonyl 5 substituent, includi ng

éréﬂl‘a‘%m SR TRE B @%w%er%fﬂqﬁa%ﬁa‘éhﬁ C%ﬂlﬁlﬂé’ lgyielfﬁp?eroary
"CI ) %’Z(H% kyg]ef:yl” BE YL C%-alk%?lﬁ%%@%%y] or -C6-al kyl aryl" or

teroaryl acyl am no" refers to
C - Co-al kyl groups having an acyl arni no substituent, i ncluding

2- ( propioaxikgrheyd) etfeyd tr0d s bk i gSups 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,-Cq-alkyl aryl” or “C,-C¢-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-

l”

aryl” or “C-Ce-alkyl aryl” or “C,-C¢-alky| 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,-Ce¢-alkyl aryl” or “C;-Cs-alkyl heteroaryl”.

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



10 "Ureido" refers to the group -NRC(CONR R'" where each RR, R, R' is

i ndependently hydrogen or "Cl-C6-al kyl"™ or "aryl" or "heteroaryl" or
"Ci-C6-al kyl aryl" or "C -C6-al kyl heteroaryl"” "cycloal kyl" or

"het erocycl oal kyl", and where R and R', together with the nitrogen
atomto which they are attached, can optionally forma 3-8-nenbered
hctcro- cycloal kyl ring. 15 "Cl-C5-al kyl ureido"” refers to G -C5-al kyl
groups having an urei do substi tuent, incI uding 2- (AP -in

et hyl urei do)ethyl "and the |ike. "Anm no refers to the group -NRR where

each ‘Awnchrquaé pesiersrie the Byapode BYRR Cwhere eaghddgy R’ gncludgsyindepgndently

~cycrsaregivor G Cortkd By ofhiorootarg Gty B amt™e® el bejerer

t he r}ljr%!;ogen atomto 20 which they are attached, can optionally forma
3- 8- nmehbered heterocycloal kyl ring. "C -C5-alkyl amno" refers to
Ci C5-al kyl groups having an am no substituent, including 2-

- pysa oCi-dikiy lahh Soar b rbRers ke cm;;;»l 10ps hefiagsnt animopabohivel y
char gec] ar oul@-rN+RR' R' @{ﬁv\)}ﬁere each i? I%' 'rg Ui)l ndepgndently y

"€ - @ﬁbaﬂlﬂnyht mxrludlﬁg ZGB:haieltlyylammy(bcarbmny1)31h)Ctﬁimllﬂhylllkhet eroaryl", or 12
"cycl oal kyl ", or "heterocycloal kyl", and where R and R, together with

the nitrogen atomto which the are. | ached, can, opti onaIIy f a
3- 8- néxpAIRINh drEas S BieaoNp| NE IR wfaf:@ge@ﬁh Re'?\e’rssmfi%l’%dﬁﬁﬂb%yg}oge“

et dn Gt e audTet ity P erog BPAR Healkl B b Ry rHeEEIGaly

substituted with hal ogens, e.g., an -0SQ2-CF3 group, "aryl"

) h_et g‘?‘?ﬁii—%},kyl alc}/lgm 168 Akl 1odF XL gﬂf g%u&f’hﬁ} K% anfﬁ%g?a %Bé{][')stltuent,

onyl oxy" refers - al kyl groups having a

Sul I anyluding MF&imdn;&mhmo)eﬂ@'ﬂ afld mige Bk¢.met hyl sul fonyl oxy) ethyl and the
Ilke Sulfony refers to group -SOZ R' wherein Ris selected fromH,

"aryl ™", heteroaryl , 10 "C, -C6-al k "C,-C6-al kyl" substituted with
hél ogdhrside. rgfers gmthemup]%ﬂgi—j@ﬁ\m ]é ’ where each R, R’ R” is independently

hydrogen or “C-C¢-alkyl” or “ary]” 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-
(NV’-methylureido)ethyl and the like.

“Amino” refers to the group —NRR’ where each R,R’ is independently hydrogen or “C,-Ce-
alkyl” or “aryl” or “heteroaryl” or “C,-Ce-alkyl aryl” or “C;-Cs-alky! 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.

“C1-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;-Cs-alkyl” or “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, or



al kyl aryl"™ or "C, -C6-al kyl heteroaryl". "C -C5-al kyl sulfonyl"™ refers
to G -C5-al kyl groups having a sul fonyl substi tuent, i ncl udi ng
2 (et hyl sul fonyl )ethyl and the |ike. "Sul f| nyl" refers to a group

"-S(O-R' wherein Ris selected fromiZ|, "Ci-Cs-alkyl", "CG- 15
C6- al kyI' substituted with hal ogens, e.g., an -SO CF3 group, "aryl",
"heteroaryl ", "C-C6- alkyl aryl"™ or "Cl-C6-al kyl heteroaryl”

"C, - C5-al kyl squinyI refers to C]-C5-al kyl groups havi ng a siJIfinyI
substl tuent, incl (et hyl sul fi nﬁl ) et hy and the Iik

" Sul fsmlpalke/éf &f's ﬂ@@r@%t%kylé mdpders ud@&et her with the lwroge@ratom to
| h 20 "
et et thed wFafafhed cen PRhrg R e X heBbbed gt ag) ik

ethylsulfanyl and the like. "G -C5-alkyl sulfanyl™ refers to

2 (et Epd:]égeln;gﬁf/é?? tﬂ)ﬁ/?ﬂ; gﬁ)rﬁul'nfo ehnfm%Bﬁﬁonyl Qﬂflngd' pgfers to a

group - -NRSO2-R where each R, R is independently hydrogen or

"G - @Suﬁfbkylox%/mrefe?d 1 4 gfsup - hEBEL, RiwteieiR islelddtediisi HArEH-Codlkyl”,
"G -C6-al k eteroary 'C, - CS-al kyl sul fonyl am no" refers to

G - CgCaJr%yalkgl”omkgtmaed ngtlahrdugértsnylga.mmﬁOSQJ ti goapt (‘arfyRG[“beienepryl” ,

2- (et m ng yl. and the |jke. 5 "Substituted or
unsubacf @dvgry?uﬁfeés ffHEY &eraasyist r ai ned by the definition of the
i ndi - vidual substi tuent t he above set out groups, like "alkyl",

s e 2 R Lo e T S e
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" C2- C6- al kynyl cycl o het er ocycl oal kyl ", "G -C6-al kyl
aryl "C, - aI kyl het eroaryl "Cl- C6-al kyl 10 cycl oal kyl "

" Cl- CSu&bkyl” de&trelt@gymim‘aJrS@J Ry ‘WhdTemoR is Seleoted ftorh,H," aeyll” hetamﬁbw(y

“acyl am no", " ami nocarbonyl " "al koxycarbonyl ™, "urei do", "
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“ear bﬂ(}X rylt’ h% 069 anc\érll heté aanr(})/l”

“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(O)-R” wherein R is selected from H, “C;-C¢-alkyl”, “C;-
15 Ce-alkyl” substituted with halogens, e.g., an —SO-CF; group, “aryl”, “heteroaryl” , “C,-Cs-
alkyl aryl” or “C,-C¢-alkyl heteroaryl”.

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

ICG

“Sulfanyl” refers to groups —S-R where R includes “C;-Cg-alkyl“ or “aryl” or “hetero-aryl”
20  or “C;-Cs-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.



hydroxy, nercapto, nitro, and the like. Alternatively said substitution
could al so conprise situations where nei ghbouring substituents have
undergone ring closure, notably when 15 vicinal functional substituents
are involved, thus fornmng, e.g., lactans, |lactons, cyclic anhydrides,
but al so acetals, thioacetals, amnals formed by ring closure for
instance in an effort to obtain a protective group. "Pharnmaceutically
acceptabl e salts or conpl exes" refers to salts or conpl exes of the

bel ow identified conpounds of fornulae (1) and that retain the
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aC|d nltrlc aC|d, and the Ilke) and salts forrred Wi th organic acids
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sul foni ¢ aci d, napht hal ene di sul fonic acid, and pol y-gal acturonic acid.

Sai d corrpounds can also be adm nistered as pharmaceutically acceptable
ghiat éiSubstytused dsuhsubentubyd’a Peless nthesWideIcmﬁstrain‘ed@yathe defvhitadm of the indi-
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fumarate, ci trate, tartrate, a.scor tg‘at“e CJ nnanoat e, mcs‘mdeclc oate and
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an asynmetri’c ‘syn esi’s .e. a synt S|é I nvo |ng non-r acé

st ar thydgoXxpteéicap®, ﬁhﬁﬂ, thrtﬁagke.tAlt@fna@lvébyﬂsald 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 (1) 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



thesis conprising at | east one enantiosel ective step, whereby a surplus
of one enantioner in the order of at |east about 52%ee is yielded.
Said forrmula al so conprises its tautomers, its geonetrical isoners, its
optically active forns as enantionerk¥ diastereorners and its racemate
forms, as well as pharmaceutically 15 acceptable salts thereof.
Preferred pharmaceutically acceptable salts of the fornula (1) are acid
addition salts formed with pharmaceutically acceptable acids |ike
hydrochl ori de, hydrobromi de, sulfate or bisulfate, phosphate or

hydr 0@, RERS5 pRateheramek aRa, R b imindapendenty doidregen, athykeordieazy ki eGse,

| actate, citrate, tartrat | uconat t hanesul f t
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| somebRienédusfodatd, aadthylsalfbhate, fiifdiated phepstirie aredashoxlil aet(QidnaEhéen zoat
its racemate forns, as well as pharnmaceutically acceptable salts and
phar rsaceinafec atdtgte, glycplate,dealeatst madases fumarafe, citmte tthdrate. cyseodateon of a
medi cament for the treat ngfat and/ or evention of preterm | abor,

]
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cesarean delivery. The substituents within forrmula (11) are defined as

L(rjlls Lgﬁliafcl;n%cge&?i%ﬁ%%&%{@?rm\éz%,tg\iec," CRYP toc&nf Ic: 'p(qgnc? Eha% Ldl%%)}] iathltiﬁgtrg{ion to

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

“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, fumaratc, malcate, 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 (11)
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substituted or unsubstituted G -C6-al kyl heteroaryl, substituted or
unsubstituted Cl-C6-al kyl cycloal kyl, substituted or unsubstituted
C - C6-al kyl heteroaryl, substituted or unsubstituted I o aryl,
substituted or unsubstituted heteroarl, substituted or unsubstituted
C3-C8-cycl oal kyl or -heterocycl oal kyl, said cycloal kyl or aryl or
het eroaryl groups nay be fused with cycloal kyl or aryl or heteroaryl
groups. R is selected fromthe group consisting of substituted or
unsubstituted aryl, substituted or unsuhstituted heteroaryl

subs®s wellas iy 2ermeibise| samess, ds-apyicallx asHve formesy as enangiogtsys diasteregmeys |
sai d (hetero)cycloal kyl or,ar or het.erparyl grou ma fused .wi,th
(Pt endyts TgaTHE RPns s 1) RS Bhafiacd SRR oo e ST wlerhiiEBRShIY
acyl . _ . .
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subsipréwention @f pragtthdabdn Emilnatﬁ}e bhtha ldkyineadithey, aad fonyloppiigblabot piietto
or unsubstituted G -Cs-al kyl am nocarbonyl, 20 substituted or
unsulessarean deliv@ryCs- al kyl acyl oxy, substituted or unsubstituted

G -Cs-al kyl acylam no, substituted or unsubstituted Cl-C5-al kyl

urei do, substituted orunsupstjtuted_C  Cs-alkyl am no, substituted or
unsu g‘?i%‘ﬁ?@(ﬁle’@siw’&mﬁk‘wpﬂaéb&f?,deﬁﬂﬁ‘éta?ﬂc@b‘é‘ﬁs or unsubsti- tuted

C - C5-al kyl sul fanyl, substituted or unsubstituted C, -Cs-al kyl

sul finyl, ,substitufed i . - Ch-al . sulfonyl

ubsd 1l GF Mok S Pbe cHASEITEOF ShRSietten F syl Ge¥sabiod Atk oo
or uRgkdRhicdWramthstbstitaredl KYC ot JIaRrexdl, siRfhittdbednalbsHnfed et LCLhRI]
C -C6- alkyl, substituted or unsubstituted C2-C6-al kenyl, substituted

or unrsclbatkiy Wubdtitized6r dmsubatikyed IC)-Gblkyl heterrhrpl; substitbtetli drumadbstityted
substituted or unsubstituted heteroary |, substi- tuted or

Uhsulestli suhstiguted ocgnsyhstiued yieterayybtsubstiageder uibpdtutedCed s-cycloalkyl
het | oal kyl bstitpt ed tituted C, -C6-alk !
Cubs o T RSt ey e iTes st IR g e RN o

unsubstii dr Gl 1R 1Rl Y fdpal kyl, substituted or unsubstituted 5
C - Cgf,aIOEWhé'%}F ocycl oa%l%%, Lgﬁbsti tuted or unsubstituted
C2- C6- al kenyl aryl, substituted or unsubstituted C2-C6-al kenyl

het elRddE yélecedFBbintthié @iy comstipgt dftsubstiuElt Gonmulsytivite syl subktituted or

unsubstituted heteroaryl, substituted or unsubstituted C;-Cg-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-alky!
acylamino, substituted or unsubstituted C;-Cs-alkyl ureido, substituted or unsubstituted C;-
Cs-alkyl amino, substituted or unsubstituted C-Cs-alkyl 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-alky! sulfonylamino,

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

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



substituted or unsubstituted C2-C6-al kynyl heteroaryl. Alternatively,
R2 and G may forma C3-C8-cycloalkyl ring. R is selected fromthe
group consisting of substituted or unsubstituted Cl-C6-al kyl, 10
substituted or unsubstituted C2-C6-al kenyl, substituted or
unsubstituted C2-C6-alkynyl. nis an integer fromO to 2. According to
one enbodinent, Gis an aryl group, e.g., a substituted or
unsubstituted phenyl, |ike a biphenyl. Conpounds according to formula
(11) are particularly useful for the treatnent, including the 15 acute

manadéamt. sibgtituied pf vpsupstiuted aprl, prastititad papBsubstitutsd detsrpdyl.rabstiof
th t i t] h d di t,0.. I 11

sui v D8 et <o ERRBRo P FRGeH R PR MeRe oy o
pr Ostsag%ﬂpf@dn& Lﬁgﬂbstnﬁ{éd GP-t%]gehg%lgzhgﬁtsﬁakﬁtﬂ&!dno[Flﬁ%mbsﬂiﬁnécﬁc%-g:grfﬁqu e

bel i ev hat t conpounds o resent 1nvention are a

par t ihetdraadyy, dubsfitited or ulidubstituted TB+Ts-alkeH oyclpalkyEubstituedd ohi wubstitaited
whi ch 20 are nedi ated bé ‘prostagl andin Fla, Said treatnment involves the
nbdulGtCenlkylheteaptycloalkyl, isnbstisutadaor wisubstgutbeldn:-Cocplkenyl anyl, saistitiied or

OB AE P AL TSR AL T B
' |t 3 ti tituted bstituted
R S

or- heterocycl oal kyl, said 17 cycloal kyl or aryl or heteroaryl groups

may belidmaseeivi Rhagy ¢f Rl stmer caglcyelodmeyiaimaryl  groups. G RS5~--~
~2 OO0Ob'R re preferred conpounds have the fornula (la):

R* is selected from the group consisting of substituted or unsubstituted C,-Cgs-alkyl,
10 substituted or unsubstituted C,-Cs-alkenyl, substituted or unsubstituted C,-Cs-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 (1) are

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

particularly prostaglandin Fa,. 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 (I), wherein G’ is a substituted or unsubstituted aryl, substituted or unsubstituted

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



HRam(la) Rl _S>. N?2N GR O 5 Fornulae (l), (la) and (I11)
conprise also the geonetrical isoners, the optically active forns,
i ncludi ng enantioners, dlastere0|soners and its racernate forms, as
wel | as pharnmaceuti - caIIy accept abl e 1Talts and pharnaceutlcally active
derivatives thereof. Substituents in fornmulae (T) and/or (Ta) are
defined as follows: 10 R is selected fromthe group consisting of
substituted or unsubstituted aryl, substituted or wunsubstituted
heteroaryl , substjtuted or unsubstityte - Cs-cycl gal ky
_ het evslapdnd oraryhar helerogryl r%@@wéyiaeigﬁ%w%rcyaf%?kﬂrom rohgtenoaryl
groups nmay be fused with (hetero)cyclo- alkyl or aryl or heteroaryl
grouﬁgou? 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 ggveral 18 substituents
sel ected fromthe group consisti of , heteroaryl hal ogen,
al koxy, sulfanyl, straight_er ch alkyl. R2 is selected from
the group consisting of H, Car ox (g %ubstltut ed or unsubstituted
al koxycar bonyl , substituted or u ubst tuted am nocarbonyl, substituted
or unsubstltuted 5 C -C-al kyl c®&-Qeky, substituted or unsubstituted
Cl- C5-al kyl acyl, substituted 0P instb stituted C, - C5- al kyl
al koxycar bonyl , substltuted or unSubstituted G -C5-al kyl am no-
carbonyl substituted or unsubstituted Cl-C5-al kyl acyl oxy, substituted

or §?‘?S<éﬁl %Fﬁg%pg%% t‘%/?ttéﬁ % ﬁfﬁzﬁf‘a substituted or unsubstituted

H

N—, (1a)
>‘—< R

o)

Formulae (I), (Ia) and (IT) 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;-Cg-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 Cl1-C5-al kyl am no, substituted or unsubstituted G -C5-al kyl
al koxy, substituted or 10 unsubstituted C, -C5-al kyl sul fanyl,
substituted or unsubstituted C -C5-al kyl sulfinyl, substituted or
unsubstituted G -C5-al kyl sulfonyl, stbstituted or unsubstituted

C - C5-al kyl  sul fonyl am no, substituted or unsubstituted C, -C5-al kyl
sul fonyl oxy, substituted or unsubstituted C -C6-al kyl, substituted or
unsubstituted C2-C6-al kenyl, substituted or unsubstituted

C2- C6- al kynyl, substituted or unsubstituted ar Tbstltute or
unsulsybstitients sekscted:fi é@@éh?gfo%@@l$%tlngééf1 g@s@%m’ thalegen, alkoxy,

bstt or substltuted het er ocycl oal kyl ,
subg?Fﬁ%H@d%%?éhhgﬁ @ﬁféHQéllE%Palkyl aryl, substituted or
unsubstltuted C2- C6- aIkyI heteroaryl substituted or unsubstituted

2 | r it i _ ;
0 SR Uk LY o AR T BV RS bR Bplifuted
substiliditye drbafn urmummtmmsﬁasmt@ k@indcafteirsl caubytitutedibs tindubiseichted
unsubstltuted %2 C6- 20 al kynyl aryl, or substituted or unsubstituted

fcsz C@llﬁtﬂmﬂwl chﬂtoayoaﬂ;sntuteih oaupsblehsentmted Cénﬁedlkgém:yl mabstguted| aratnsub-
unsuBStiedCod et K3y BarBEApPIY| Sévn?%ﬁawﬁd%wn,sués‘i@{%di cérafy! amino-
unsgg;qqt?y esglbs Qute%r)%ra‘{x Qﬁlbtst(f@rt@cpéY ’Cnss Egt {)H{ng\g S%Bs@?éqbétt I:Jﬁéhtbgﬁtuted Cy-

al komgcakppawamﬁwghbétuh@@ dun(bsthetdd af-€d- ﬁyl%—emokxbbs%ﬁuted or unsub-

ani nocar bonyl”, substituted or unsubstituted G -C5-al kyI acyl oxy,
subststitutéd @, €IE5 alklyis st ¢, tsubstitutad @iSuwdulbymtuaa:ryCa-IGfsl-a’ibyl alltbzy,i subsethted or
unsubstituted Cl-C5-al kyl ureido, . substituted or unsubstituted

& - C@namh@nut@m%Cs@UﬁétsukfﬁlﬂﬁéldS@hstkﬁ%@dﬁgttin@ub%tlur@ﬁ LasCatakpyl sudinydy koxy,

oneunebi et RO o e T U ARY o PURBAES S
gﬁ[ fg-ﬁg‘f)h 1'anﬁHbfarbxhtutédi&sahéwsﬁanea G UOSHIRSA g&l%@}qo &%gﬁﬁﬂfé(d or

substituted or unsubstituted G -Cs-—al k¥l sul fonyl oxy,
subs tlinwttsﬁdut@ﬂ OREHatityilf siibsdtaed br uasistitdtet €- @g-aﬂueaybstnbitumd or
heteroaryl. 5 More specificall R2 may be a group C i-C3-al kyl - A-R5,

wher eunﬁubstltwtedsCﬁCma kyngl p@bsti uted or unsubstltute aryl, substituted or unsubstituted
15 heteroaryl, substituted or unsubstituted Cs;-Cs-cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted C-C¢-alkyl aryl, substituted or unsubstituted
C,-Cs-alkyl heteroaryl, substituted or unsubstituted C;-Cs-alkyl cycloalkyl, substituted or
unsubstituted C,-Cs-alkyl heterocycloalkyl, substituted or unsubstituted C,-Cg-alkenyl aryl,
substituted or unsubstituted C,-Ce-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-alkyl ureido,
substituted or unsubstituted C;-Cs-alkyl amino, substituted or unsubstituted C,-Cs-alkyl



B is a bond, an am no acid residue (e.g. al anine, phenyl al ani ne,

val ine, |eucine, isoleucine, proline, glycine, nethionine,

trypt ophane, threonine, serine, etc.), (C=0), (C=0)-O (C=0)- NR7, or
S®2. 10 R5, R6 and R7 are independent!¥ from each other selected from
the group consisting of H  substituted or unsubstituted C, - C6-al kyl,
substituted or unsubstituted C2-C6-al kenyl, substituted or
unsubstituted C2-C6-al kynyl, substituted or unsubstituted aryl,

substituted or  unsubstituted heteroaryl, substituted or unsubstituted
C3- calkapy, substipntedor pasebstyteddai-optalkylsybiany b selbditaied oramsybstituted -

C, - Co: al |, s tjtuted o nsubst it u C,7C6:al kyl, 15

et ousplp! s@fibet sEbRtTled,Oriins bR S e B sy Sy bty

substj n j -~ (CBa, Lo tituted
rrhdi I R Rl P L G ISR S

uns utsalfbhyto@?, Sabsthrtad by nibulativhted rylhaitskiaged lor uRbulswiiduted Reteroaryl.
particular if Bis a bond), and simlarly R6 and R7 (if Bis

(C=0 - NR7), togeth«;r with the respective ni%rogen.atoms to which they
a¥ e dMomcipedificady, Bpmaynbe b gréwy Gn-Oealkybde Rt ,uvkereor: unsubsti t ut ed

het erocycl oal kyl rings. In an even nore preferred enbodinent, R2 is

C -C3-al kyl -A-R5 wherein Ais O and RS is H or Ais NB-R6 with B
bei ng\as OtdN-Biild- R5 and R6 Dei ng each i ndependently from each other
selected fromthe group consisting of substituted or unsubstituted

C, - C3;5 al kyl 0. .0 -C3-alkyl , hyd - C3-al.kyl b . :
c - B B dford i retidd e igte anens ik, vy Rutings isloncine

1 . a 1 t . H t 9 — _
G - I G e A Ao hanG Wbt B SHER BB IGRY P -0
cycl Qalkk)dr,scwbsti tuted or wunsubstituted G -C3-al kyl heterocycl oal kyl,
substituted or unsubstituted C -C3-al kyl hydroxy, substituted or

unsubstituted C1- C3-al kyl carboxy, substituted or unsubstituted Cl-
03- alKy R’ anid o cate bodgpiendenithy fiomyeach othetpelatted iftarm ébe groupacaaisisying of H,

Subs SHPa B uRLBHERICLL B s Rrl bt e s Bt kg, |

PYT T Qyfistituted or unsubstituted C,-Cs-alkynyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted Cs-Cs-cycloalkyl or heterocycloalkyl,
substituted or unsubstituted C,-Cs-alky! aryl, substituted or unsubstituted C;-Cg-alkyl

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



Sai d phenyl, pyrid-2-yl, pyrid-3-yl, or pyrid-4-yl noieties may
optionally be substituted by at |east one substituent selected from
the group consisting of H hydroxy, halogen, carboxy, acyl,

ar ni nocar bonyl , acyl anino, G -C3-al ky}? ani no, CI1-C3-al kyl al koxy,

C -C3-al kyl to carboxy, C -C3-al kyl acyl, Cil-C3-al kyl am nocarbonyl,

C -C3-al kyl acylam no, C, -C3-al kyl wurei do, C - C3-al kyl sul fanyl,

C -C3-al kyl sulfinyl, G -C3-al kyl sulfonyl, G -C3-al kyl sulfonylan no.

Tt h 15625%339%5%'i Bt drompbsated @Ew%gr%hr/rﬁéﬁmblhwbsﬂmted or
4 et "t?ﬁ’tﬁH?Q,h %-aHWI heﬁeﬁ%l&hgﬁ 3§§£}%ﬂte£|5oxﬁé{sh§' il e@’% iy
2 hth)k/ % 585M1tu?ed0&rthﬂiﬁh$ﬁ‘ith%yc %‘HIWB%V sﬁbé’cﬁmédo’rd&tlemtnvédc]-

am no 2- (4-nmor phol 1 nyl) oxy, rroli1dinyl)ethoxy,

2- ( 1(pi4ikyi sihindcheddngtysubsiztuted orehiybstituped € 423-alkly) ekbrygarbonyl.

2- hydr oxyet hyl , 2- nethoxyethyl 2- car boxyet hyl, 2- sul fonyl oxyet hyl,
2(d|rrethylamno et hyl, 2- 4m)rphoI|n ). et hyl,

25 ( 1-Aggclordihgdo 1 )‘tbﬁhpteferrqd @mbpdpm:mtdivlnys; ;lgub@tltuted or unsubstituted phenyl,

2- (4- et hyl -1 zin th propoxy, 3-ntthoxypropoxy, 3 20
hydrchYfl‘HF% @Blcggcyj év)ﬁfépﬁxy 3-sul f onyl oxypr opoxy,
3- (di net hyl am no) propoxy, 3- (4-norpholinyl)propoxy,
3- (I r op __-I-' ridi 0,

et hy%%ﬁ f) ﬂﬁg’r ;ggr]l%-% I ﬁglyid By yh 9T %r d‘raoi p%&déﬁés lggﬁépﬂgné@ be ststlmted by
3- Cara?%ﬁpél%owbst%erﬁ%l‘e@féwWﬁh@@% up @oﬂs‘i’étﬂﬁtmaﬁyd}@)@rl@ﬂﬁgen carboxy,
3- (4-norphol i nyl) propyl, 3-(l-pyrrélidinyl)- propyl
3- (1apypam1domrb¢mylopw1anﬂncé 42 rEtfajky ! lanpinpeCatls Frylkyknlbpyy C2E6;Rbkyls
sel ected from t he group consi sting of substituted or unsubst I tuted

€9 - ceathoxyt Ci-GGuplkdyl acxlet &ﬂ-alhxh%chafwydszce@ Alkod gy lanings Ci Gt aligy]

ﬁétﬁﬁﬁé‘eﬁét&-ﬁf@ﬁm‘fﬁa&% Chsatsl b RS TR B Cofe-t
SubsL i Rnlho! UNﬁ)'épgxtéféHé&guﬁ}ﬁh%n%M{é' RO, cAUBRYIrhdtheSy Hydroxy-

unsubstituted aryl, substituted or unsubstitute

C1- Conéthkl kattrixgnoahyl, sul§©i‘i58|bK$(mE&@'l adimeisylaaiindéniethy |, G nfGphalidginethyl,
cycl oal kyl, substituted or unsubstituted Cl-C3-al kyl heterocycl oal kyl ,
substli-pipesidinpmetmdubpyriolideny lozthod, E-melyy - kpinerastiny renethghopoxy, 2-

SubstrrllétHE)%(/jet%x;/{rbs-Hgar%xtyg %giy -cggboxye}lh(%(y, 2-sulfonyloxy-ethoxy, 2-(dimethyl-
amino)ethoxy, 2-(4-morpholinyl)ethoxy, 2-(1-pyrrolidinyl)ethoxy, 2-(1-piperidinyl)ethoxy,
2-(4-methyl- | -piperazinyl)ethoxy, 2-hydroxyethyl, 2-methoxyethyl, 2-carboxyethyl, 2-
sulfonyloxyethyl, 2-(dimethylamino)ethyl, 2-(4-morpholinyl)ethyl, 2-(1-pyrrolidinyl)ethyl,
2-(1-piperidinylethyl, 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,-Cs-alkenyl, substituted or unsubstituted C,-Cg-alkynyl,

substituted or unsubstituted aryl, heteroaryl, substituted or unsubstituted C;-Cg-cycloalky!l



5 aryl or -heteroaryl, carboxy, cyano, hal ogen, hydroxy, alkoxy, nitro,
acyl am no, ureido, sulfonylam no, sulfanyl, or sulfonyl. mis an
integer fromO to 3 and nis an integer fromO to 2. R4 is selected
fromthe group consisting of substitufkd or unsubstituted Cl-Cs-al kyl,
substituted or unsubstituted C2-C6-al kenyl, substituted or
unsubstituted C2-C6-al kynyl. 10 In a particularly preferred

enbodi ment, Rl is a phenyl substituted with a group selected from

EZLZ‘: e i ey ol sutsGusta g upsigtinyied The G p BT P
M@Wa BTN 5 BB Ao RESREPIERILY -
C, - Cald Ik¥lel1dagk dﬁf %sYltute@l)r G%s@%étbtﬁtehﬂ"—@%%lkyl5netd?o@ydl@zﬁlﬁypéﬁbétﬁuie@rdry

pref erred enbodi nment , is a bi phenyl or a tent-butyl phenyl group,
R2 i sinchbgRutdy- G@\-aﬂt'ﬁny\h{aeylmmhétarsa@l anbstiRbtédsoynsmbstituited ChL-BRAkyRA
and R6 are each independently fromeach other C -C3-al ky], G -C3-al kyl
a?y| ,ang orchetgrrgyl, H@rbm@aﬁyano dalegen, bydeawy plkeyxas Bity0, agylaminopeigido, R
|sflu or2 and nis 0. In another nore

partl WP&VF%IBPE?%%H@E Oér?B!)f(?f‘went is a biphenyl or a tert-butyl
phenyl 20 group, R2 is pyrid-2- yI carryi ng one or several

oS ETIRGRE SO PSSO e RRTFOI8DDO of T alony

C, - C3-al kyl sulfonyloxy R3is fluorine, inis either 0, 1, or 2, and n
i s 0.R%2 selcermaofmdisthe kroljecdists oﬁill\b@ﬁtUt&hoﬁﬁﬁ?suB@tlﬂﬁéd @L@@alkyhose of

the group consisting of (2R)-3-([ ], |'-biphenyl]-4-ylsu
| f onysupstitufgdl ) ul&ulbytdlrum(yCz-le-qihelﬂbylL pwlzsplwt]sd or 3nsmhstizatet di-r@s-alkynyl.
2-carboxam de (2R)-3-([ 1, | '-bipheny

yl sul f onyl ) - (R phen](2p{|d|ny|)mathl] 3-thiazolidine-
ig)car amﬁﬁlaél\é(l)mrc rred @?M pﬁé}mwuﬁvlaﬁyuqeémk proup plge siy-

I pr}?@%'s?ra?@%'olrb%an%h%g 'Cﬂzeylaﬂéyrf%r a?yl?ﬁn l?so é(ea}g&tg(? from the group consisting of
C1-Cs-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 zers-butyl phenyl group,
R? is C;-Cs-alkyl-A-R°, wherein A is O and R’ is H, or A is N-B-R®, R’ and R® are each
independently from each other C;-C;-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 biphenyl or a terz-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,-C;-alkyl hydroxy, C;-Cs-alkyl

carboxy, Ci-Cs-alkyl sulfonyloxy, R® is fluorine, m is either 0, 1, or 2, and n is 0.



(2R -N-[(1 S)-3-hydroxy- |
- phenyl propyl ]-3-[ (4-tert-pentyl phenyl)sul fonyl]- | ,3-thiazo-
| i di ne-2-carboxam de 10
(25)-2-({[3-([1, 1" -biphenyl]-4-yl sul f&yl)-1, 3-thiazolidin-2-yl]carbony
| }am no) - 3- phenyl propanoic acid (25)-2-[({3-[(5-chl oro-3-nethyl -
| - benzot hi en-2-yl)sul fonyl]-1, 3-thiazolidin-2-
yI } car bonyl ) am no] - 3- phenyl propanoi ¢ acid (2S)-3-(]
, 1' - bi phenyl] 4-yl sul fonyl) N-((15)-3-{nethyl [2-(2-pyridinyl)ethyl]am
i no}- 1- cEem i/lpro )-1,3-thiazolidine-2-carboxam de (2S5)-3-([ ],
- blcﬁman g @ma@nymvwlpn 2R) impasHenlar thossrad thagrqupicanstshingdi i di n

e 2- car boxam de (2S)-3-(

-pher(?ﬁSB{l, 1-biphenS 33 '?oaya)ﬂiﬂ@@aga e EonNs L BRsRS oropyl]-1,3-thiazolidine-

(29) %’i %m phenyl ] -4-yl sul fonyl)-N-[(/5)-3- hydroxy | - phenyl propyl ]
-1,3 RYE2 0 I'ne- 2-carboxamde 23 (2S)-3-([ 1,1'-biphenyl]-
| sul fonyl)-N[(R)-pheny] (2-pyrid inyl)nmethyl]- 13th|azoI|d|ne 2-

carb 2R 3d 1(128)phén( 1) 4-ylsulfony])-N-[(R)-phenyl(2-pyridiny)methyl]- 1,3-thiazolidine-
- bgph?a]ny ]-4- yqsuﬁf]ongl El) [( ) F 2- }]if.ll’ rret ﬁly) rr%t]hyl ) am no] - 1-
phen;ﬂ parbpydrhide, 3-t hi azol i di ne- 2- car boxam dc 5 (29)- 3 ([
' - bi phenyl ] - 4- yI suI fonyl )-N{ (1 S) 3- [(2 hydroxyet hyI )(1 net hyl ) am no
] 1 phenyl |F)r opyl } azql i di ne- 2- car boxam de é] [1, .. .
 bi(BRamyl(#ytent= lwtximhﬁmﬁk)wlfwyﬂ] (\’r&XSB3tlwd(rQXw@m90y&rﬁpy I.$-thiazolidine-
(gl 8 IC%I‘IPQ'X&I‘]]]CI - phenyl propyl} -1 3-thiazolidine-2-carboxam de
1,1 - bi phenyl]-4-ylsulfonyl)-N{(1S)-3-[4-(2-nmet hoxyphenyl)-I-piperazin

V55 \GRIQGRISIS- AR pheiri BB AL 3 HA R FpEROAMARRE fony 1] S-thiazo-

-1, 3- ltdih@.méarldommde

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

(29)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-((1S)-3-{methyl[2-(2-pyridinyl)ethyl]amino}-1-
15 phenylpropyl)-1,3-thiazolidine-2-carboxamide

(28)-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-[(/S)-3-(diethylamino)-1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

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

2-carboxamide
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1, 3-thiazolidine-2-carboxamde 3-([ ],1'-b
i phcnyl ]-4-yl sul fon N hen 3-
[(25) s)]egﬂgﬁg,db@hgn%arﬁawﬁmfﬁﬁ m)rmigqyj(zmyndmyl)methyl]-1,3-th1azohdme-2-
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(25)-3-phenyl-2-{[(3-{[5-(2-pyridinyl)-2-thienyl]sulfonyl}- 1,3-thiazolidin-2-yl)car-

bonyl]amino} propanoic acid

15 (25)-N-[(15)-3-hydroxy-1-phenylpropyl]-3-[(4-teri-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-furanylmethyl]amino}-
20  propyl)-1,3-thiazolidine-2-carboxamide

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

thiazolidine-2-carboxamide
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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)- V-(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-ylsulfonyl)-N-(3- {[(2R)-2-hydroxy-2-phenylethyl]amino}- 1 -
20  phenylpropyl)-1,3-thiazolidine-2-carboxamide
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1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfony])-NV-(3- {{3-(2-0x0-1-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-phenylethyllamino}-1-phenyl-

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

3-([1,1'-biphenyl]-4-ylsulfony)-N-(3- {methyl[(S)- 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
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10 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(4-fluorobenzyl)-1,3-thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(4-phenoxybenzyl)-1,3-thiazolidine-2-carboxamide

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

2-carboxamide

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

15 carboxamide 1-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-[(1S5)-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-dichloropheny!)-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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am n@}mie phenyl propyl ] -1, 3-thi azol i di ne-2- car boxani de 3- ([

1, 1" - bi phenyl ] - 4-yl sul fonyl ) - N-[ 3- hydr oxy- |
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phemélc1 xg E d-1,3 -th iazo lidine- 10 2-carboxam de
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1-1, 3-
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-phenyl-3-({[(/S,2R,3R,55)-2,6,6-trimethybicyclo-

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'-biphenyl1]-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)-1so-
quinolinyl)-1-phenylpropyl]-1,3-thiazolidine-2-carboxamide
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-pheﬁbqaze flinec2e xamids nyl ) - 1- pi peridi nyl ] propyl )- 10

1, 3-thiazol i di ne-2-carboxam de 3-(

| L R A A BN ang;zmeg@x'wsfp@m W TR k888 & gher

p
([Jth,]azopamg_ezﬂ_}ég]]boﬁaﬁﬁllcféjl fonyl)-N-{3-[(2-furyl nethyl)am no] - 1- phenyl pr
opyl} -1,3- thiazol 1dine-2-carboxam de

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- I -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-ylsulfony1)-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



5
([1,21 -biphenyl]-4-ylsul fonyl)-N{3-[(2-hydroxy-2-phenyl et hyl) (et hyl
am no] - 1- phenyl propyl }-1, 3-thi azol i di ne- 2- car boxam de 3- (]
, 1' - bi phenyl ]-4-yl sul fonyl)-N-{3-[(23hydroxy- 2- phenyl et hyl ) am no] - 1- ph
nyl propyl }- 1,3-thiazolidine-2-carboxam de
([1,1 blphcnyl] 4-yl sul fonyl)-N-{3-[(2-hydroxycycl ohexyl)am no] - 1-ph
yl propyl)-1,3- 20 thiazolidine-2-carhoxam de 3-(]
, 1' - bi phenyl ] | sul fonyl )-N-{3-[(2- hydroxgethyl{(neth I;anjno}-;-phe
yI pr3e({3}11} mplmnsfﬂzéﬂnyé&tdfqrwﬂ)aé’ [3-amsopiatingd)-32phepy(firopyl]-1,3-thiazolidine-2-
p 4-yl sul fonyl)-N{3-[(2-hydroxyet hyl)am no] - 1- phenyl propyl }
1, c%ﬁﬂ%ﬁ%ﬁ?dlne 2- car boxani de
[1 1' - bi phenyl ] -4-yl sul fonyl)-N-{3-[(2-hydroxypropyl)am no] - 1- phenyl

(
OpWl n - ¢~
(PRl P P SR A5 T CHATL A Dy R i
| - Taphisalide propyl } -1, 3-t hi azol i di ne- 2- car boxam de 3-(
1' - bi phenyl ] -4-yl sul fonyl) N {3- [(2R)-2-(nethoxynet hyI ) pyrro
di nyl]-1-pheny |- propyl}-1, 3-thiazolidine-2-carboxamde 3-([1,
- bl3pf[éDNJb]ipl’anyﬂ]SMyﬂmﬂﬁin)ﬁ)\MB-{cﬁﬂsbhﬂammoet hokymeptopyll )- b3 thedzodidiyd-P-
-phenyl - 10 propyl}-1, 3-thiazolidi ne-2-carboxam de
[]carbomnpd@nyl ]-4-ylsulfonyl)-N{3-[(3,5-difl uorobenzyl)am noj-I
enyI propyl}-1,3- th iazol idi ne-2-carboxam de

(
ph
% T m%v PR bRy o st taR DRI P ) (e

[ { en | fonyl)-N-{3-[(3-hydroxypropyl)am no]-1I-phenyl
][P azgﬁ@%?}f%u]%)g I ne- 2-carboxam ide 3-([

] 1 - bi phenyl ] -4-yl sul fonyl )-N-{3-[(3R) - 3-hydroxypyrrolidinyl]-I-phenyl

pr opy-([ii; ILb¥pheny1]-4-ylsulfonyl)-N-[3-hydroxy-1-(2-methylphenyl)propyl]-1,3-thiazolidine-

1
3-
)
]
e
3-
en
1
n
1
3-
pr
3-
yl
1,
[ i
15
I
3-
3
3

10  2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-hydroxy-1-(3-methoxyphenyl)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)-NV-[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



t hi azol i di ne-2-carboxam de 3-([],

| ' - bi phenyl]-4-ylsul fonyl)-N{3-[(4-fluorobenzyl)am no]-1-phenyl propyl }
-1, 3- 20 thiazolidine-2-carboxam de 3-(]

1, 1' - bi phenyl ] -4-yl sul fonyl)-N-{3-[[ 32 di met hyl am no) propyl ] (et hyl ) am
no]- | - phenyl propyl }-1, 3-thiazolidi ne-2-carboxam de 33
3-([1,1"-biphenyl]-4-ylsul fonyl)-N-{3-[2-(hydroxymethyl)-1-piperidinyl]
-1- phenyl propyl}- 1,3 -t h| azol i di ne- 2 car boxam de 3<1,

- bi yl1-4- | f N-{ 3- d t hy di nyl
- pheb&[iﬁopme& 1‘l‘J yd;sotd é)zﬁiﬂdpk %H&gé&lm@psl)am%f]%pyl ?y l

ul fonyl) - N-{3-[4-(2-hydroxyethyl)-1-pi peridi nyl
‘éﬁ?/lll(?fBS%sz}'koia'él *t hi azol i d i ne-2-carboxami de 3-([1,1
- b| phenyl]-4-ylsulfonyl)-N { 3-[4-(hydroxymethyl)- | -piperid

L,?{'[?}¢1H“‘Bﬂ?4* PO D PRERS i B RS PRgApronvity 1

enyl phiapylidind-BecarkBxaMidezol i di ne- 2- carboxam de 3-[(3',4' -dichl oro]
' - bi phenyl]-4-yl)sul fonyl]-N| I -(2-fury|)-3-hydroxypropy|]-1,3-
t hi azol idine-2-carboxam de

35 [ (B-¢ehr -dmipd{e]:yﬂ 4-ml$1ﬂﬁmyll)]-N4{lypb1@mlf39E(\Zl-pynidinylmethyl)amino]propyl}-1,3-
[I-(2fur'y_ hydr oxyp opyI] ,3- th i azo |l i di ne-2-c arboxami de
15 thiazo dine-2-carboxami

3-[(4-chl orophenyl ) sul fonyl ] - N-(2 pyridi nyl met hyl ) -1, 3-thi azol i di ne-2-c

S RSTER B A iR eyl

i di ”?lre;g}ﬂ?rlb%ﬁﬁkgﬁdm%i&érb%%ﬂ'i&kphe”y' )sul fonyl ] -N-{4-[({[(2-

phen am 1 nojcarbonyl } ami no)nethyl] benzyl }-
1, 3-thi azol i di ne-2-carboxam de 20

3- [ ( 3-h! 1obasteany]-3-sddl fomyhF AN K-phéy{l{X-f4-(1-pyrrolidinyl)-1-piperidinyl]propyl} -

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]- I -phenylpropyl}-

1,3-thiazolidine-2-carboxamide

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

20  thiazolidine-2-carboxamide

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

1,3-thiazolidine-2-carboxamide



met hyl benzyl ) am no] car bonyl }

am no) net hyl ] benzyl }-1, 3-t hi azol i di ne-2-carboxam de 34 3-[(4'-fluoro |
1,1 -biphenyl]-4-yl)su Ifonyl]-N[ I-(2-furyl)-3-hydroxypropyl]-1,3
-thia- zolidi ne-2-carboxamni de 32

3-[(4-1odophenyl)sul fonyl]-N-{4-[ ({[ (4-nethyl ben

yl ) am no] car bonyl } am no) net hyl ] - benzyl }-1, 3-thi azol i di ne- 2- car boxam de

3- [(4tert butyIPhen | )sul f Ny:} 2- dlﬁhenyleth?/l -1, 3-thiazolidine
- 2 c 3rldxlabiphenyl]-4 sulfonyl) {3-[(2- hydroxyet yDamino] phenylpropyl} 1,3-
> boil&tﬁga@dlggtycgrggggmhseuI fonyl]-N-(1-phenylethyl)-1, 3-thiazolidine-2-c

3- [(4 tent - butyl phenyl ) sul fonyl ] - N-(2, 3-di hydro-11-1-inden-1 -yl)-

1, 3-t Z©h _ d

L T e PN P (e hprpy R R o Ry Bropy i 1 2- o
ar boxkiaiz8Rdiné®-carboxamide _ o
3-[(4-tert-butyl phenyl)sul fonyl]-N(2-phenyl propyl)-1, 3-thiazolidi ne-2-
carboxani de 3-[(4-tert-butyl phenyl)sul fonyl]-N-(3-hydroxy- |

- Bhey([Brioppiont] 24 lstnyi NS 2210 - dsaxsioctiypgriotintltphenyl

| phenyl )sul fon £yr| di nyhnet hy 1)-1, 3-thiazolidi ne-2-carboxam de
3- [ (#roryld lb&ttf)llaﬁﬁwij canbeRgiden- [ 2- (|

H i ndol - 3-yl ) -1 -net hyl ethyl] 1, 3-thi azol i di ne-2- 15 car boxam de

3 L4 pania Ut oL sl A OB L1006 2 oy redadmsaroliiay ot st e

3- =L er t

{4[ [ g)r%%'l&rel?’% tf‘gl%gﬁ%%%%g%@%%@gﬁ} 1, 3- thiazolidine-2-carboxam de 20

3-{[5-(3-isoxazolyl)-2-thienyl]sul fonyl }-N-{4-[ ({[ (2-phenyl et hyl )am no]

car bon n - b@;ﬁﬂemg)] ngidagm)z?w{3-[azs,)a-.@.hetaaﬁymmw)p&r@rdwmplﬁengyﬁ
et

et hyl (3s 8 _
101 -pb@]pyi ﬂyB-]thmzyll n@:ﬂb))x_a_r,rndq hi azol i di n-2-yl ] carbonyl }-

am no) - 3- phenyl propyl ] - 1- pi perazi nyl } acetate
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-ylsulfony])-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)-V-{3-[[3-(dimethylamino)propyl](methyl)amino]-1-

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



methyl [[(39)-3-({[(29)-3-([ 1, |
1' - bi phenyl ]-4-yl sul fonyl)-1, 3-thiazolidin-2-yl]carbonyl) - am no)-
3-ph enyl propyl ] (nethyl )am no ]acetate 5

N- (2, 2- di phenyl et hyl ) - 3- (8- qui nol i nyl 8l fonyl ) -1, 3-t hi azol i di ne- 2- car bo
xam de N-(2-am nobenzyl)-3-([

], 1" -bi phenyl]-4-ylsul fonyl)-1, 3-thiazolidine-2-carboxam de N (3-{

[ 2- (acetyl am no)ethylJamino } -1- phenyl propyl )-3-([

1,1 - bi phenyl ] - 4-yl sul f onyl i azol i di ne- 2- car boxa

N- ( 3- 3a lnkrblpharmhﬁﬁwlwl&ﬁwlg-l\%{iﬁ ihquXMmHéﬂgrﬂ}pmevdmyl] -phenylpmpyl}
sul f Pl l?d zolidine;2- | o carboxam de N-(3-am nobenzy

1) - 301[ %4{ agp ‘BET F?ﬂ]?gﬁﬁlmj%% | fonyl]- | ,3-thiazolidine-2-carboxani de
N- ( 3- hydr oxy- 1- phenyl propyl ) - 3-[ (4- phenoxyphenyl ) sul fonyl ] -1, 3-t hi azol i

di ne- ] o aridi

N (- STh R RERADIEE ol fomy N (33 (hndropmehyl) Tepippridingl- Lphenylpropyl;
ar boxpRitRRazoldie{2-tBbokamedz y| - 2- hydr oxy_et hyl]-3- ([ _

1,1 - hi phenyl]-4-ylsul fonyl)-1, 3-thiazolidine-2- carboxam de N [(6-am
ino-3-pyrid inyl)methyl]-3-[(4-tort-butyl phenyl)sul fonyl]-

| 53- thi[dziHbiplheradR4- )dwlﬁthMé3-r£|4-(2—hydroxyethyl)—l-piperidinyl]—l—phenylpropyl}-
[1- (1, 3- benzo éﬂl oxol - q)néd?) hydr oxypropyl ]-3-([ 1, 1" -bi phenyl]-4-ylsulfo
nyl ) - 113‘311132@11 'Fifﬂazz%"ll 8?‘? ©-carboxanmide 36 N[ |-(]

- benzof ur an-2-yi)-3- hydr oxypr opyl]-3-([1,1"-biphenyl]-4-ylsu

Ilfonyjf r]y %1 th' g%j?}ﬂ lfI\Pfif :fg)f ?)%g;p'\{'e%hyl)—l—piperidinyl]—l-phenylpropyl}-
1, 1 leRHﬁEb!thmé %bgﬁ,gkgﬂnd@ ] - - th iazolidine-2-carboxamide 5
N-[1-(2-turyl)-3-hydroxypropy!l ]-3 [ (4" -nmethoxy[1, 1" -biphenyl]-4-yl)sulf
nyl]-1,3- th iazolidine-2-carboxam de N-[ |

(2 faul, ])'-b'iplh‘f}t@/rlfﬂ-yyﬂmdﬁ)ﬂy]l)ﬁﬁ[14meﬂ’t_?/tl@yb[1erﬂylethyl)ammo] 1-phenylpropyl}-1,3-
' - bi hen | ]-4-yl)sul fonyl]

10 thiazolidine-2-carboxamide

(0]

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

thiazolidine-2-carboxamide

3-[(4'-chloro[ 1, 1'-biphenyl]-4-yDsulfonyl]-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



th iazol idine-2-carboxamide

N-[ 3- (1- azepanyl)- 1-phenyl propyl]-3-([1, 1" - bi phenyl]-4-ylsul fonyl)-1, 3-
t hi azol i di ne-2- 10 car boxam de

N-[ 3- (4-acetyl -1 -pi perazinyl)-I-phenyMropyl]-3-([I,!'-biphenyl]-4-ylsu
| fonyl)-1,3- th i azo | idi n e-2-carboxamide

N-[ 3- (4- benzyl - 4- hydr oxy- 1 - pi peri di nyl)-1-phenyl propyl]-3-([1, 1' - bi phen
yl]-4-ylsulfonyl)- 1,3-th |azoI|d|ne 2- carboxan1|de 15

N[ 3- (acetylanlno -1- he ropyl 1,1 -bi hen ]-4- yIsquonyI) 1,3

-t hi az[éﬂrﬂucnr@{m' mhboxlé éUIIﬁP'[)d]-@bfaL@dfbﬁyﬂl) -hy oxypmpyl] 1,3-thia-
3- 1 1' - bi ph |]-4-ylsulf 1)-1, 3-thi l'i di ne-
i no) - éP]d %y_ﬁé) %‘Zl]'q ([ i phenyl ] - 4-yl sul fonyl ) - i azol i di ne

2- C {[ (hexyl am no) car bonyl ] am i no}
met hyl ) benzyl ] - 3- (phenyl sul fonyl ) -1, 3-t hi azol i di ne- 20 2-car boxam de

e T S Loy -

N{Bbkﬁﬂymdlammaibn&hm t@&BbRedide phenyl propyl } - 3- ([
1, 1' - bi phenyl | - 4- ylsulfonyl)-1,3- th i azo | id i ne-2 -carboxani de

N-{3 [ (2R)-2-(ani | inonet hyl )pyrrol idinyl]-1I-phenylpropyl)-3-([1, 1" -biph
eny| B-|4-rgtesmity iphyehy hsul Rontyhj- Azdl, 2 -dii preen3d athy Dolx 3uthideolidine-2-carboxamide
N-{3-[(2S)-2-(anilinomethyl )pyrrol i di nyl]-1-phenyl propyl} 3-([1,1" -biph
enlg yl sul fonyl)- ] ,3-thiazolidine-2-carboxam.

{5t ibertey ey arsaaiam ) Ak nphenJefhiaiy |-Bribjsgpji i3 Farboxamide

F- bi phenyl]-4-ylsulfonyl)- 1,3-thiazolidi ne 2- car boxam de

oy T RS RN A SRl GEM e s PARBS b 4! v

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-(1 H-indol-3-yl)- 1-methylethyl]-1,3-thiazolidine-2-

15 carboxamide

3-[(4-tert-butylphenyl)sulfonyl]-N-{[ 1-(4-chlorophenyl)cyclopropyljmethyl}-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



N { 4-[({ [(2-ethyl hexyl)ami no]carbonyl } am no)nethyl]bcnzyl } -3-

[ (4-1odophcnyl)- sul fonyl]-1, 3-thiazolidine-2-carboxam de

N-benzhydryl -3-([ 1,

| ' - bi phenyl ]-4-yl sul fonyl)-1, 3-thi azo}3 di ne- 2- car boxani de

N-benzhydryl - 3- (8- qui nol i nyl sul fonyl)-1, 3-thi azol i di ne-2-car boxam de

15

N-benzyl {3 [(4 tert-butyl phenyl )sul f onyl ] 1 3 t hi azol i di n-2-yl } net hanam

i ne N be g[ g-bi henyl ] -4-yl sul {

3 G (35 e-CEL @R Bkt e BhpHere ks ol 0Y Dt s 3etbiazolidiny B-ilvepbanydir
Ifony 3th|alzoll e-2- carb am de tert-butyl

3-{[ @{%‘"ﬂ' -Rheny pﬁﬁ?)a BhBWBZé'&Y B9SHIE- 1, 3-t hi azol i di n-2-yl }car bonyl ) am
ino]- nmethyl } pheny |carbamate 20 tert-butyl

AL Rt FAPRSTRE hren Ry A TS ARR

[(2 S)anﬁnbpsrm@m%l pré H@ﬂéth?ﬂﬁhﬁndla&ethw azol i di n- 2-yl ] car bonyl } am no) - 3-
(2,6- difluorop eny?%llpr opy val I nat e
(3S)-3-(2,6-difluorophenyl)-3-1({(2S)-3-[ (2" -fluorobi phenyl -4-yl)sul fon

y$] - V82 riﬂlphexhyldlhyl) fQ—(&-Iq}mmthdwlfcmynl)qbﬁpt’mmﬂhdhnw-%oamb@emﬁde
(39)-3- ({[(28) 3- (bi phenyl 4-yl sul fonyl)-1, 3-thiazolidin-2-yl]carbonyl}
am no) L-valinate (

[(2 N{%@mnpmw? 4Lyl )lynhpmdﬂrﬁrylsuf?mgbﬂé (ﬂaﬂzé@hl@nﬁizca}rboyamlde

gar bonyl ) am i no] - 3 phenyl propyl :_ val : natle3 - ] .
s oA PR Ea PV plopbaR bl 4RI o Yl YS!

S)-14 fa%z@ﬁ E_g;ggrpﬁgmyde) 3- hvdr oxypropyl]-3-[(2"-fl uorobi phenyl - 4-

yl ) sul fony lazo | idi ne-2-carboxamide
(2S)-3-[ (2" -fluorobi phenyl -4-yl)sul fonyl]-N[(R)-phenyl (pyridin-2-yl)ne
t hyl IN43 3mih&i 1agRenydpropy D=3 ROXBighey1]-4-ylsulfonyl)-1,3-thiazolidine-2-

10 carboxamide

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

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

carboxamide
N-(4-aminobenzyl)-3-[(4-teri-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-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-

20  thiazolidine-2-carboxamide



15

(2S)-3-[ (2" -fl uorobi phenyl -4-vl)sul fonyl]-N-[(S)-(1-nethyl pi peridin-4-y
1) (phenyl ) met hyl ] - , 3-t hiazol i di ne-2-carboxan de

3- (bi phenyl - 4-yl sul fonyl ) - N-[ (2-chl or &pyri di n-4-yl ) (phenyl ) net hyl ] -1, 3-
t hi azol i di ne-2- car boxam de

3- (bi phenyl - 4-yl sul fonyl )-N-[ (6-hydroxypyridin-3

yl) (phenyl ) nmethyl ]-1, 3-thiazolidine-2- 20 carboxam de

2S5) -3-[%2' -fl uorobi_phenyl - 4-yl ) sul fonyIIL-’N-_[ R) -ghen | (pyridin-4-yl)me
hyl N-11-§1-benzofusans 2t yl)-drhysrozypropyblx 3kl la & - Bigheipyd §jt-gisulfonyl)-1,3-

(

4-i pdophenyl) sul fonyl]l-N-[(R)-phenyl ridin-2-yl)nethyl]- |
T REoBR bR ot g T (P yiymethvi]
3- (bi phenyl -4-yl sul fonyl )-N-[[5-(2-hydroxyethyl)-1, 2, 4- oxadi azol - 3-yl ] (

hen I ﬁg}é 1o = am
IC2)- mﬂiﬁ%%b]q le?tﬁ) - B%Qﬂjy p?ﬂ%@?ﬁp 3[/;' %?H%%Qﬁllrﬁ%?}ggirlbz’onyl )-1,3
-t hithiagblidine-Bexbbsamidny! } phenyl ) propanoat e
(2S) - 3-(bi phenyl -4-ylsulfonyl)-N-[(1
S)-1-(4-fluorophenyl)-3-hydroxypropyl]-1,3- th i azo | idi ne-2-c
af boxei i(2¢faryl)-3-hydroxypropyl]-3-[(4'-methoxy[1,1'-biphenyl]-4-yl)sulfonyl]-1,3-
3- (bi phenyl - 4-yl syl fony| )-N-[ (6-chl oropyridin-3-yl) (phenyl)nmethyl]-1, 3-
t hi aztgla%l ‘W@ﬁﬁicﬁ%oé&m am de (2S)-3-(biphenyl -4-yl sul fonyl)-N{(lI
S) - 3-[ et hyl (et hyl sul f onyl ) am no] - 1- phenyl - propyl }- |
, 3-thj i di nc»2-car boxam ' "
[4-( g f‘@%‘r‘ﬁfﬂf‘%'@(%?WPBYﬁ%‘f@H&WP?{%‘f'SFRﬂePY Net-eRsubaatedyri di n- 2
-y1) metab¥lidime b-3atbdkahedd di ne- 2- car boxam de 15 o _
(2S)-3- %‘4- bromophenyl ) sul fonyl ] -N-[ (R) - phenyl (pyridi n-2-y[)inethyl]
-1, 3-thiazolidinc-2- carhoxam de
(39) -A%{M‘B%tbpﬁn%l}-{l Ry BorbpyHB- (11 | Prgplydnys 4 i ydsyifdnyl)-3;3tthiaadidigk-0- 2- y

| } car bonyl ) am no] -
10  carboxamide

(
t
[

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-ylsulfonyl)-

1,3-thiazolidine-2-carboxamide

15 N-[3-(acetylamino)-1-phenylpropyl]-3-([ 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 L-valinate 3-(biphenyl-4-ylsulfonyl)-N[ { 5-[2-(d inethylam:i
no) ct hoxy] pyridin-2-yl } (phenyl)nethyl]- 20

1, 3-t hi azol i di ne- 2- car boxam de

3- (bi phenyl - 4-yl sul fonyl ) -N-[[ 6- (di nedhyl ani no) pyri di n-3-yl ] (phenyl ) met
hyl]-1,3- thiazol idine-2-carboxam de 40

3- (bi phenyl - 4-yl sul fonyl )-N[ phenyl (I1-L-val yl pi peridin-4-yl)nmethyl]-1,3
-thiazolidine-2- carboxamde Still a further aspect of the present
invention is the use of the novel conpounds_of

medi d\én{ér{t(l aslawnmlmattfxl}amep]dbpl&wlmppw}ew[b%ehmhﬁwwytsnlfpgyla 1,3-
proceg P %Qggarln 1, 3-thiazolidine-2- carboxam de derivatives
accortpizzghidip AReX fj The 1, 3-thi azol i di ne- 2- car boxani de
derivatives exenplified in this invention may be prepared fromreadily

o oc P S RPR GRA SRt o bR RERE Y RINIE ST BipHERIORD AN
expery]gmfttrgt]) ¢ Snghidiodidine- QQ;afbo)@lmlﬂeaCtl on tenperatures, time, noles of

reagents, sol vents etc. ) are given, other experinental condltl ons can
al so be used unl ess otherw se stat ed Optimum reaction conditions may
Vary Mi{BIf{(ﬂtﬁ)e211aniﬂiinomemylbmamIiadin;;l]dr—plsm}dpmpsfl}ée(cﬂ1 1bbiphsogh-4-

condi tions can ternm.ned by the person skilled in the art, using

r out iXl @Jffm}’l}n]éath‘@??lﬁi%etﬁﬁfwam‘ neral ly, the
1, 3-thiazoli di ne-2-car boxam de deri vat| ves of the present invention may

be 1 t t heti bot

oo e BB ARSI B OR I SPBRSES LT BRBRL R g e
process.ihiabbHgmbatlesdbbRamtdeeme | bel ow, 1, 3-thiazolidi ne-2-carboxani de
derivatives according to the general for mul a (1), whereby R, R2, R4,

G and n are as above defined, may be prepared fromthe correspondl ng

car bowyBL| Cbeazquneﬂiy%uﬂds] (l;l;iﬂz)w Iprepyies3-20, ('lblphe@ﬂﬂMsgallslﬁlm)sH)-dtﬂ ori des
(VI), using standard sol ution-p ase chem stry protocols well
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



known to the practitioner skilled in the art. Internediates of fornula
V, wherein PGis a suitable N-protecting group (such as Boc, Fnoc,
Cbz, and others), can be obtained fromthe corresponding carboxylic
aci d compounds (111) and amines (1V) #%ing standard am de coupling
conditions well 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 HCl in Di oxane/ DCM m xtures), followed by
treatment with su yl chl ori des I();)/lly% t{]n conj unctjon 41

i

| f ith
Sui § ABRE AL P Eiphan FeiaY sl oy Dy thiaAS 1 tanar OIcAEog 1} agbigp s 3-(2.6-

produgks of . gener al ornula (1). Schenme 1 SO G Peptide R4 S~-O R'~ +
X codﬁﬁ}l?\@phgﬁ]ﬂ?pr@pyl\ﬁdﬁﬁfﬁ?m NN PGaPGHRz IIl IVV SO1)
N-Deprotection Rn SONN-~OONH2 PGHR2 2) S Base OS.R R

cl' N_M6-Ui \- I e iql 1 din-
Schend s G R A S ol o1 Oy AU TR PRy ekt i
r eactedlpohibongafiminylprepyidr-vaisateVl ), using wel | known standard

sol uti on-phase chem stry protocols, such as e.g. the Schotten-Baunann
conditions, affording internediates of general formula (VII1). The

| &t t €BSe3r({§AS3eq(uphénylgey lsaifongh- 1,%ithiazahdime2-yl jeaybanyil ragnisogddar d
pept:{g]e coupling canditions well known to the practitioner 10 skilled
in t RACRYPr Rﬂqy'i"é 18 oduct s of general formula (1).

(35)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1,3-thiazolidin-2-y1} carbonyl)amino]-
3-phenylpropyl L-valinate

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

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

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

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

thiazolidine-2-carboxamide

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

1,3-thiazolidine-2-carboxamide

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

carboxamide

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

20  carboxamide

(25)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-N-[(R)-phenyl(pyridin-4-y )methyl]-1,3-

thiazolidine-2-carboxamide



Scheme 2 R EOQ OBase ] SR OH NOHHOR VII VI VIII SO
Peptide rS ORn G coupling R4 >JG NOH+ NN\ OSRHNRZ2O0SsR
HR2 VII'l IV 1 42 According to yet another process, illustrated in
Scheme 3, 1, 3-thiazolidine-2-carboxylit acid ester derivatives (IX)
may be reacted with sulfonyl chlorides (VI), followed by

saponi fication of the ester noiety using standard reagents |i ke NaCH,
HCl, Boron tribrotnide, KOSi(CHS)S or others, to allow isolation of

t he correspondi ng carboxylic_aci i nt er nedi at es VIII} The latter

are (B8h3rl é%@@p y hswlfomd EN- [(\179) Mﬁnugpyfldnuarﬂ)raﬁﬁhaﬂ Sohizohigine-2-

condi tions wg known to the practitioner skilled in the art to yield
pr od GRTROX3MIdGeneral formula (1). Scheme 3 s~j o R+ O O 1) Base R4-ESO
NOwB S. 1 HO R 2) Saponification NOH OGS Ix O R

3-(biphenyl-4-ylsulfonyl)-N-[[5-(2-hydroxyethyl)-1,2,4-oxadiazol-3-yl](phenyl)methyl]-

1,3-thiazolidine-2-carboxamide

5 methyl 2-methyl-2-(4-{[2-({[(R)-phenyl(pyridin-2-yl)methylJamino} carbonyl)-1,3-
thiazolidin-3-yl]sulfonyl}phenyl)propanocate

(28)-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-dimethylethyl)phenyl]sulfonyl}-N-[(R)-phenyl(pyridin-2-yl)methyl]-

1,3-thiazolidine-2-carboxamide

15 (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]-
propyl L-valinate

3-(biphenyl-4-ylsulfonyl)-N-[{5-[2-(dimethylamino)cthoxy]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



VI VIl 4~ S OPeptide R" ~ ) G coupling R&~S\ 0 NOH + s J G

=S 1H2NR N~ HR2p'" ROSR VIII IV O10 The racenic

1, 3-thiazolidine-2-carboxylic acid derivatives (111), (VIl), and (IX)
presented in Schenes 1-3 are either #btained fromcomercial sources,
or prepared from comercially available starting materials by standard
nmet hods detailed in the literature. The sulfonyl chlorides (V)
presented in Schemes 1- 3 wherein Rl is as above defi ned, are either
commercially avajl able prepared by standard nethods._ wel nown

the Pethiphenyd- %klsulf@wlwﬂn@wrl Levadyl%@ertdleeﬂrwﬁmeﬂarl]tlkﬁethlazohdme 3
corresaondlng sulfonic acids (X) with chlorination agents, such as,
e.g., SOCl,, di net hyl phosgeni mi ni um chl ori de, and others, or by
treatnment of a suitable precursor (XI') with a chlorosul fonyl ation

o or bl P ERpe of the PiasR I Bt R s T g R ofodlds of fgrmuta

c’ S'(Blagﬁhedaial\ﬂlenﬂ'he sul fonic acids (X) and precursors (XI) are either
obt ai ned from commercial sources or

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 (III), amines

20 (1V), 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 (VI) in conjunction



synt hesi zed from comrercial starting materials, using standard nethods
well known to 5 those skilled in the art, of which sone are exenplified
in Schene 5 and described hereinafter in the Exanples. Thus, e.g.,

br onobenzenesul fonates (Xl 1) may be rélacted with boronic acids (XII1)
in presence of a palladiumcatalyst to yield the sulfonic acids (X).

Al ternatively, bronobenzenesul fonates (Xl I) nay be converted into the
corresponding sulfonic esters (XIV) by treatnent with, e.g., thionyl
chloride foll owed by 2-nethyl-1 | o propanol. Sulfonic esters (XIV) can
t hen with asuitalle rha*é@%whtaé Tt‘l%@, PHE Aeppddidienand othens e yields produets i general
(XV) wsing,.e.9., triisopropylborate in the presence of n-butyllithium
Palligpﬂﬁﬁdglcatalysed cross-coupl i ng between the boronic acid
derivatives (XV) and suitable substituted or unsubstituted aryl or
heteﬁgﬁé%élhalides affords the desired sulfonic acids (X). 15 44

Schene O Pd(0O)-catalysis &5/ ' NaOS\ + RBOHHO OHHal R Xl
Xl X 1) SOCI2 [Hal =, Br, I; R = subst. or unsubst. aryl,
het er oagyITS, 2)°~r OH 00 0 1,60, O 1S | PemideT O | \ R HO
B- OH Pd(O)~at aj,ysis + . coupling N

\ H,N R > \

PG 2 pG H R2

n v v

. s 0
S o] 1) N-Deprotection 4
R L ROA e
N N—<
NN 2 2° Base o=s_, H %
PG R a SR’ 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
S o] R“—E
R4;E >_/< 00 Base n ) (
N OH

+ Ny - N OH
‘ a S o=

H o ~p1

Vi V'l Vil

S o] Peptide

S
R4n H G’ coupling Ran HN




Br HOR xiv xv X The am ne conpounds (IV) presented in Schenes 1-3,
wherein R2 and G are as above defined, are either obtained from
comerci al sources or made from conmercial starting 5 materials using
standard protocols well known to the $erson skilled in the art, as
shown in the below Schenes and illustrated hereinafter in the

Exanpl es. In those cases where R2 and G are substituted or
unsubstituted aryl or heteroaryl npieties, the am ne conpounds (1v)
may be obt ai ned usin t he process shomn in Schene 6. Therein,

substAacardiag ¢e y@h@wg@ru mer@tgcé%;s, dhustratecinopchesmes obp dhzobidedZepehaxyliry )
10, d. wit h al 11),to f

the agid Sldivihes AXTaEs izelrf%fe)te Pt aw@awﬂ‘g% EE (O Goraved Piani on

Speci orﬁﬁlz?&)ﬁon SHEHE &fer rﬁonggf pein Gt riaad Fed @ NROPRNPCLE AL OF

or ano um r eagent s, using s r condi tidons wel |

knowmrlbx@nhlae Ke)Si(mH§)|§ ol @tletstd ﬂlﬂ}ov&ﬁﬁolaﬂb@ ofﬂwdﬂmoﬁmmbo'xﬁm e
can subsequently be converted into the correspondi ng primary am ne
anal egessedimigs MY ST latitar Aueetheh aeacigd with mgjnes (bY) upegistadidarchainagde as
descri bed hereinafter in the npl es Th| process alsq allows for
the &BvRkRg sanféﬁloawe&'dmwrptﬂ%ezm?f&oqqr jlle db'y thearogrel asnrﬁeucts of
opti cal ‘l?%l z%tn%u\ggr@m noal cohols (XVI1*), as described hereinafter in

Sche®&" e 6 e.g. BPMJ-G 0 OH Ni,~OH xix IG' + HO-—~NJ~R2
RO~H H2N R 2, 11111 H H XVI XVIT xviIl XX Q' (oxidative cleavage) |G
Scheme 3

$ o
R“;E >_/< 0.0 1) Base R* E S o
+ S - n H

N Pl Dy |
y OMe Ct” 'R 2) Saponification N OH
O0=S.
IX
Vil
vi
s o Peptide
4
R n—E >—/< G' coupling R* S 0
rﬂ oH + /k , .. n > E G’
0=8_ , HN R N N_<
: o=s_,H R
Vil v ll |

10  The racemic 1,3-thiazolidine-2-carboxylic acid derivatives (11I), (V1I), 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,Cl,, SOCl,, dimethylphosgeniminium chloride, and others, or by
treatment of a suitable precursor (XI) with a chlorosulfonylation reagent, such as, e.g.

CISO;H (see Scheme 4).



HO-~NJ, R2 H2ZNXR2 H [R2 = substituted or un xx |V substituted aryl or
heteroaryl] The substituted or unsubstituted aryl and heteroaryl

al dehydes (XVI or XVI*) are either 5 obtained fromcomercial sources,
or made by one of the numerous pertin®nt processes detailed in the
literature and well known the person skilled in the art. As an
exenplification, one such process is shown in Schene 7 and descri bed
hereinafter in the Exanples. Scheme 7 Br / CHO | | Br OHNi 1) Base
N N Base 2) HCOOEt + -N OO Br N~ ~N 10 XXI XXII XXIIl XVI Ohers
substSchefed or unsubstituted aryl and heteroaryl al dehydes (XVI*) are
either obtained fromcomercial sources, or nmade by one of the
nunerous pertinent processes detailed |n t he ém&gg turg and wel |l known
the person skilled i nidfafthlageddS an othar 15 LXQnp Iflcatlon oneg, such
process is own in_Schene 8 and des crl d herelnafter in the R’
Exanpl es. H26 "RSchene 8 ~o I”7°R

Xl
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 (X111) 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



I | Protection | "N Oxidation / N=O HOQO/ ON Sg-000O00O SO
XXI* xxII* XXIT1* \OXXIv* ~O0O0 CHO OH/ N 1/ Saponification 11
Deprotection 21 Oxidation N 21 OGalkylation O o 'so o0 s-0 N xxly*
XXV* xvl* In those cases where R2 am# G are substituted or
unsubstituted aryl or heteroaryl or heterocyclic noieties, the am ne
conpounds (IV) may be obtained using, e.g., the process 5 shown in
Schenme 9. Therein, substituted or unsubstituted aromatic (XVII*) are
reacted wth acyl chlorides (XVITT*) to formthe correspondi ng ket ones
(XIX*), or by reaction of substituted or unsubstituted lithiated

ar om@chem¢e XXX *) with nitriles derivatives (XXXXIT*). The ketones
(XIX*) were then treated with hydroxylamne to give the corresponding
oxi me ( [11"). Subsequent reduction of the oxinme (XXXXI Iéc% with an
10 approprig ed reductive age'pt,oHsi ng strapgladislysezondi tions well known
to the pwpOSO j 1 1ed ign h:¥ > HO’

OH
Hal R
Xl X1 X
1) sOCi, [Hal = CI, Br, |; R = subst. or unsubst. aryl, heteroaryl]
2) Y\OH
SN 0.0

/o 6 NXZ) O\ ,0

o)
N ,S Ny
R—Hal .
\(\O,S\Q ); \(\0 \Q a _ HO S\Q
B-OH Pd(0)-catalysis

/
Br HO R

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 VI11I), followed by addition of a carbanion species (XI1X), 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.



the art, allow to access to the am ne conpounds (I1V) as descri bed
hereinafter in the Exanples. 47 Schenme 9 AICI3 0 R01;5- + R 'C
Friedel Crafts XVII* XVIII 0 R” Jy R2 Nucleophilic XIX* addition on
the Li CN bond R RZ CN + Addition ofhydroxyl anine hydrochloride
XXXXI* XXXXIT* OH N -12 Oxime reduction INR RR G R I IV[R =
substituted or un substituted aryl or heteroaryl] XXXXIII* The am nes
(I'V) where R and G are substituted or unsubstituted aryl or
het er oaryl or

Scheme
e.g. BrMg—G
o OH N OH XIX &
+ /—_/ —_— | > HO )\ 2
z)’l\ ~
R*”"H H,N R*” H N R
XVI Xvil Xvii XX
G' (oxidative cleavage) G'
HO BN —
\/\” Rz H2N )\Rz
[R2 = 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 X OH N.__~ 1) Base X N
| / Base 2) HCOOEt
N N » o) > o)
\ 1 I
Br
v K
10 XXI XX xxim Xvi

Others substituted or unsubstituted aryl and heteroaryl aldehydes (XVI1*) 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.



het erocyclic noieties, can be obtained fromthe ketone Xl X* as shown
below in Schene 5 10, by treatnment with an appropriate amne (XXXXV) to
gi ve conmpound XXXXVI after nucl eophile substitution. Follow ng
subsequent treatnents as outlined abo¥®e in Scheme 9, the corresponding
am nes 1V were isolated as pure conpounds. 48 Schenme 10 C / Rz, NN O
%~ H see Schenme 9 G NHz i RZ R2 x|l x* xxxxv xxxxvl Iv The am ne
conpounds (I'V) presented in Schenmes 1-3, in which R2 represents a
nnie%y t he general structure Cl-C6-al kyl-A-R , whereby the
substSchemetd A and R5 are as above 5 defined, are either commercially
avai l abl e or nay be obtained using, e.g., one of the processes
exenplified in Scheme 7-9 and descri bed herei nafter in the Exanpl es. A

particularly preferred process consists in the transfornati of one
functional moiety (R) into _a(different one (R2'), using agy known
functio Fuqtedtioh er conv ,fsm)nOpF’mOOCOI s/ A3=0i | | ustrated)i n Schene
11, and Qe rl-bed—-herel n ft i nthe Ex /' thesefunc nal group |

0 i ntHA CoRver si ons c fected o Ioevel of either{thg free
amines (1V, 1V), oswtabl & ed amnesiX)@V,/ V'), or
the 1, 3-thiazoli d| ne-2- car boxam de corrpounds (V 6-Q1, 1'). The
choi ce of,the best synthetic strategy will be gove by the nature
of the functional groupS®%o be intercof®rted, and the coWg¥tibility of
the required reaction conditions with other functl onal groups present
in the corresp W}dzlong ] 5 conmpounds, aowll be well appregiated by the
person skilled gn the art. Amongst the t preferred rting
materials (1V), nd1,tslgg°n¢fggtr°¢,spond| n ri var bepededtidl W_—/(V), and (1),
are those whereifi R2 OxfatiddOON and G2 CORHp-alkyletion al pha- and/ or

bet a- am no acilds,N which are eit heb optai ned—f+rom commgm al sources or

nmade by one pf € numer ous s-0
s-0 o N—
5 /
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 (XVIIT*) 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 (1V) as described hereinafter in the

Examples.



processes described in the literature.

derived thereof,
of derivatives, such as e.g.
sequences i ncl udi ng oxi dati ons,
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addition on the
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[R2 = substituted or un-
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The amines (IV) where R and G’ are substituted or unsubstituted aryl or heteroaryl or

heterocyclic moieties, can be obtained from the ketone X1X* 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.



M t sunobu, acylation, G Reduction G G debocylation, etc. G RN
COOHRN "OHR~NOHRN~ OR Nos H-s Hos Ho 0 XXV XXVI XXVI XXVI |
MsCl, or TosC, G or PPh,Br,, etc. G G NaOR5, or related G R Nk OH
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XXV xxVITT XXVIT 1) NaCN, or related G HNRsRa G G 2) Reduction G
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[LGCOVE, H XXVIII Oflos, Br, etc.] XXIX XXVIIl Ofos, Br, etc.] XXX G
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Nos NNoa N RNCOOHNNHRs s of related H'Rs H oa Peptide
coupling H Al R

see Scheme 9 G’
+ RN — YNHZ
\Rz R?
XX XXXXV XXXXVI v

The amine compounds (IV) presented in Schemes 1-3, in which R? represents a moiety of
the general structure C-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,COOMH, 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)-
(XXXVI), 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
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O[] 0O~ G e.g. Reduction, HZN, G 0 (e.g. lipase) HO (see Schene 8)
OH IVIV IV * According to yet another process, illustrated in
Schenme 13, the carboxylic acid 5 internediates (VIII) may be reacted
with anmines (1V) to lead to the corresponding carboxylic acid
internmediate (la). The primary am de conpound (1b) was isolated after
formation of the anydride m xte of the carboxylic acid conpound (Ia)
and treatment with an excess of anmonia. Dehydratation of the primary
amde (Ib) with cyanuric chloride allow to accesse to the nitrile
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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 (%), (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, ¢.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 (1V’*) 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 stercoselective 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.



Cclisatian / NNHCNHOSRN If(H ORHCNGOS R HNO N-D H2N
OHId 1l R Ic 5 The processes hitherto outlined describe the synthesis
of 1, 3-thiazolidine-2-carboxam de derivatives of general forrmula (I)
by sol ution-phase nethods. According 0 yet another approach

1, 3-thiazol i di ne-2-carboxam de derivatives 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 Schenes 1-12
and described hereinafter in the 10 Exanpl es. Therein, the filled

ci rciSebemgBol i ze the resin beads to which the correspondlng conpounds
are | i nked during the solid phase synthesis. Thus, suitably N-protected
el 3R bl 15158 AR Ui A6 |1) are reacted, e.g., with

K |s : d carbodii m de-nedi at ed
coupling conditions well knomn to the practitioner skilled in the art,
foll owed by renoval of the protect\ng’group ghﬁMgeéultlng
internedjates are/15dgyeated with sulfamyl c orhﬂﬁs (M) inthe : |
presence of q.base—aefoLdLng.reS|l-bound inter iatgs of ged@*aIR
formuRa (#XXI X) HNn order to obtgkmyg he final conpounds of gk
formula (1), the linkage to the resin is cleaved by prolonged treatnent
with agpes (IV) ,gpd, in certain cggps, |ow percentages of a wgak

acid, such as HOAc. O her derivatives 54 of formula (1) are prepared
usi ng known nodifications to, or variations of, the Schene 14 reaction
sequence. Furﬁher to t he above nentioned Kai ser oxinme resin, other

sui tabl e not aikiNative8bdiage) KNOWn to @& person skill ed in the

art, coy Id e errpl oyed forthe—sotid- phase (S¥Ehesis ?Fbs&m‘%?ﬂ@% Bloary
gener aI ( ).

Iv*
Example B: enzymatic resolution of racemic starting materials
HN__G' Enzyme H,N, G’ e.g. Reduction, HN, G'
(e.g. lipase) (see Scheme 8)
~_0 : > HO >
o} (o] OH
v 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



5 Schemre 14 SORrSOR R ~~ 1.1 (Coupling agent) R OH HOON ON PG

PG 111 XXXVII XXXVI1l R 1) N-deprotection ON N O N PG 2) Base O=S,
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out general synthetic nethods are not applicable to obtaining conpounds
according to fornmula (1) and/or to necessary internediates for the
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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 (I), 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



I nterscience, 1991. 55 Conpounds of this invention can be isolated in
associ ation with solvent nolecules by crys- tallization from
evaporation of an appropriate solvent. The pharnaceutically acceptable
acid addition salts of the conpounds ¥ fornmula 11, which contain a
basic center, may be prepared in a conventional manner. For exanple, a
solution of the free base may be treated 5 with a suitable acid, either
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by filtration or by evaporation under vacuum of the reaction solvent.
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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.



R wherein R is a 1,1 -biphenyl or a tert-butyl phenyl noiety and R4
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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 (VIII) are comprised by the present invention,

s 0
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N oH
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wherein R' is a 1,17-biphenyl or a fert-butyl phenyl moicty and R and n are as above

defined.



conpound adm ni stered, the age, weight, and response of the individual
patient, the severity of the patient's synptons, and the |ike. 25 The
pharmaceutical conpositions of the present invention can be
admi ni stered by a variety of routes #hcluding oral, rectal,
transderrnal, subcutaneous, intravenous, intramuscular, and

intranasal. The conpositions for oral adm nistration can take the form
of bulk liquid 57 solutions or suspensions, or bulk powders. More
commonl y, however, the conpositions are presented in unit dosage forns
to fa¥hen empdoyecay phasmaseytigsls, thiaze bdine carhaxamide dernvatives of tﬁ@m@nt 0

physi.cal Iy di screte,uni,ts .suitabl unit any dosages,for hupan

Suby devenr g tneie Al St feTRrn B e A SRy sBlwdb R Hence.
guant i erd Cadl i .
hor anarmce A pL UG BRROAT Lo RBHER R FonbOuR) PE REHAR: FafE phefpeuti
exci paHptaccdptableaarrier tildomagextipiom thortfoderp albl Witk therseopastithed

anmpoul es or syringes of the |liquid conpositions or pills, tablets,
caps piressnbinvehtion Aepeirson slalled srethsr art & awlarecdrapwbple ity ph sealcearrier,

conposj tions, the thiazolidine rboxam de derivative.is usually a
i oD GROIRIPIER R RBBIAS Dbl g e doripr e GRicab O BPerEbaD y
fromabout | to 10 about 40% by weight) wth the remainder being
vari V r QS Si .
{140 UGBS o pE R, IR SRS T DRIV he SEp LR
nay irRe] dilkeerd of EkERRIR nREHBO YRRl iMONAL SN Df Tpm;hhadegtiw&b:ﬁp&sﬁﬁm and
suspendi ng and di spensi ng agents, colorants, flavors and the |iKke.
Sol i dinfitodosagesthereud] artkin suzh fexanphye be @amyployed iesdlals| swengp tahptedr GHed,
or conpounds of a 15 simlar_nature: a binder such as mcrocrystalline
¢@1 | eRBSWes, g QUGS ARSIOBHIQNS) SHSPRBSIORs CraKlSions epltX1E OF carsudesatiled or
| act Qse, ,,a disin rati,ng _agent..such a | gini.c acid, Prinogel, or
cor n Qg ek, MCH Bl e S bR HGen 8T s it Mo @Bls ot SR prusdispatis
col | qifiddinb lsubQRtaflRrs wsbH Such pHARRLEAIRAI @&ﬁPBsiﬁBﬁE‘aﬁé urftdd3age Rirms
saccharin; or a flavoring agent such as peppef- mnt, nmethyl
sal i aly¢rebf magrcomipigeinktaalaits iy coentionat papbetiesypati o1 withoar &lditional
typi cal |y based upon injectable sterile saline or phosphate-buf -

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



fered saline or other injectable carriers known in the art. As above
mentioned, the thiazolidine carboxam de derivatives of formula (1) in
such conpositions is typically a mnor conmponent, frequently ranging
bet ween 0.05 to 10% by wei ght with th¥ remai nder being the injectable
carrier and the Iike. 25 The above descri bed conponents for orally
adm ni stered or injectable conpositions are nerely representative.
Further materials as well as processing techniques and the |ike are 58
set out in Part 8 of Rem ngton's Pharmaceutical Sciences, 17 h Edition,
1985 solwionk or pqungmnﬁgomﬂisw dersdViore comamesyy Junveyer ihe campositions are

d h b f d f thi t
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rel e?’éi%r?trou[%rﬂ leCéVéﬁﬁFﬁBsucégfgg?sc% 1Eatr51 S%%ﬁ .rfﬁpﬁ ﬁﬁﬂtsﬁ Jre\é?s and other

sustained 5 e materi a e 1 ncorporated
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the present invention shall be illustrated by neans of sonme exanples

whi clpradieertbe desinst theeapeuticleéfeet, emdscwsatimnwntilragsmtablesplwma@ﬁumm
i nvention. The follow ng afbbre\u ti onsfa[ e hereinafter used in th
accofpaiysHgl ¥Rigabrs dopags Topms 1nglede prgfi [qﬁi@arf)meaf@regi PPANES OFfpYInges

o1 o R BlpictSfupd TRl OSRblers Rl s ABELY sttt sdild, ="
(carRkg §ﬁ?dh|s) In $deRIOMPSIGHERL #cethi sl S4rBbxarfldel (R%h\(a(t?MQHQ hsxaRes) .
dba (di benzyli dene acetone), DEM (di chl or onet hane)

(di etrﬂnmbazomnpoaeﬂanndnahboutm Ctg dbosioji%yl wershbod preﬁ:mb]y frBtn &#out 1 to
(diisopr E‘X ethylamre DVAP (4-di nmet hyl am nogyrl di ne) ,.
Qi mabnyu orhy Wighi) W 't Dm@mdﬁﬁb@lngwlouéw e QReriens a@détf@@@ﬁét%

di net hyl s (1 | am nopropyl ) - 3-et hyl car bodi i m de

hydr 61&: }beﬂpé'i %%r@g% ﬂ?ﬁl feﬁég’rsmge 0?F""Et 20 (diethyl ether), Froc

(9 fl uor enyhnet hoxycar bonyl ), HOBt (1-hydroxybenzotriazole), K2CO3

(pot i gt ' I $idhh

chi o dusr PR fop YaP FAntROAgH HERSHC @Y bRl b Sy S migs

( sodivéRlcle 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 (1) 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



20 bi carbonate), nBuLi (n-butyllithiurn), PCC (pyridinium

chl orochromate), PetEther (petroleumether), QC (tetrabutylamoni um
chloride), it (roomtenperature), TBTU (O

benzotriazolyl-N,N,N , N -tetram et hyl 8 oni umtetrafl uoroborate), TEA
(triethyl amne), TFA (trifluoroacetic acid), THE (tetrahydrofuran),
TMOF (t ri met hyl ort hof onnate), TMAD

(N, N, N ,N -tetranet hyl azodi car boxam de), TosC (toI uenesul f onyl

chl orlde) 25 Exanples 59 Internediate 1. Preparation of am nes of
genersat ofitgnrRara8 of sR)eﬁ(ngfv)q 's Rhamyaqsmeiaal $cienggy i T Eﬁyt)%tI%ﬁaMarﬂe
H2N, ocol for t?le for.mat i on

i nt e?ﬁ@é‘?%@s@?‘?{?ﬁnx )I;a%s e,u?sy yaa, W %mgncorporateé herem lje ref%rence.

met hyl - 2- z[ (E) - 2- pyri di nyl rret hyl i deneJam no)-I-butanol \N N OH

Anhy : m’r&[ ' ylﬁg
heteroaréq"ly&gij;hboxa lﬂé‘%ﬁl nalg i)grala lﬂ%ﬁ%ﬁ 1I§a hEgrra%s%ﬁka {00
ol frdrﬁ%hsta\’i@"d&el%dg@drd éhvel@ sgQbiib Andedbription of representative sustained
(R-(-)-2-am no- 3- rrethyl-l butanol (10.32 g, 100 mmol ) in dry DCM (150
n$) atle@sOnaldrals eamcalsoheviasnd ab thewadotporated Mmtefials imRemingronds P darmaed
at this tenperature for 2h25. MgSH was filtered off and the DCM
rem)\‘FéH”W jéifs§fation to give the desired product (XVII1*), e.qg.
(2R)-3-nethyl-2- {[(E)-2-pyri dinylmethylidene] am no )-1-butanol as a

EIET N R R T e

?-m03(v{)ﬂicg ke ndt &hstrited Hbe viewdd A4 HmdmB iR ddbpe lofkhe Frvedtiom THEHollotvidg
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), p.l
(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,COs (potassium carbonate), MgSO4 (magnesium sulfate), MsCl (methylsulfonyl
chloride), MTBE (fert-butyl methyl ether), NaH (sodium hydride), NaHCO; (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
(N,N,N',N'-tetramethylazodicarboxamide), TosCl (toluenesulfonyl chloride).

25

Examples



IH; 7.96 (m IH); 8.23 (s, 1H); 8.62 (m 1H). M-(ES1+): 193. b)
Protocol for the silylation of internediates (XVIII1)/(XVIIIl *); e.qg.
(2R)-3-rnethyl-N--[(E)- 20 2

pyri di nyl met hyl i deneJ- 1-[ (tri net hyl si$%I1) oxyJ-2-but ananine 60 N CLN O
/1 The imne (XVIII*) resulting fromthe precedent step, e.g.
(2R)-3-nethyl -2-{[(E)-2 pyridinyl methylidene] am no}- 1-butanol (100
nmol ) was dissolved in dry DCM (100 nil). TEA (15.3 n, 110 mol, 1.1
eq) and chI orotrl met hyIS|Iane (13 9 rri 110 mml 1. qu) 5 was added to
t he dnie cpAratipmeofan ALV 3

the re ctlon s conpl ete. The sol vent was rem)ved in vacuo and the
resiﬂé@%‘/‘a‘)ﬂlﬁﬁﬁgﬂa—"ﬂﬁn 500 M Et 20 Cycl ohexane (1:1) and the solid
phase was filtered off. The organic solution was concentrated in vacuo
to give the desired product, e.g. (2R)- thyl -N-[(E) - 2-

pyridinyl methyl idene]-21-[(tri mehﬁglsu bxy] - 2- but anam ne as a
yel |l owi sh oil (25.5g, 10 969%. 70 MHz, CDC13); 0.0 (s, 9H,
Si(CH3)3); 0.89 (s, 6H CH(CI13)2); 1.93 (m 1I-1, CH(CH3)2); 3.03 (m
1H); 3.63 (m 1H); 3.83 (m IH,; 7.2 m 1H); 7.68 (m 1H); 8.0 (m
1H); 8.26 (s, 1lIl); 8.60 (m 111). MHSH) 265. 15 c¢) Asymmetric
addition of Gignard reagents; e.g., (2R -3-nmethyl-2-{[(R) phenyl (2-
pyri di nyl ) met hyl j am no) - 1- butanol (XX)/(XX*) OH N H N The silylated

i m nevikiya Abhe previous step, e.g. (2R -3-nmethyl-N-[(E)-2-

S a) Protocol for the formation of the imine intermediates (XVIIL)/(XVIII*), e.g., (2R)-3-
methyl-2-{[(E)-2-pyridinylmethylidene Jamino}- I -butanol

\:/
TN
~N OH

Anhydrous MgSOy (50 g, 415 mmol, 4.15 eq) and a substituted aryl or heteroaryl
carboxaldehyde, e.g. 2-pyridinecarboxaldehyde (9.5 ml, 100 mmol, l1eq), 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. MgSQ, 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;),); 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



pyri di nyl met hyl i dene] -1-[(trinmethylsilyl)oxy]-2-butanam ne was
dissolved in dry THE 20 (500 m) and the solution was cool ed down to
-78 C. Al Msolution of 61 phenyl gnem unbrom de in THE (200 m, 200
mmol, 2eq ) was added dropw se while m xture was stirred by a
magnetic bar. The m xture was further stirred 2 hours at -78 C. The
tenperature was then slowy increased up to roomtenperature overnight.
A sanple of the reaction m xture was quenched w th aqueous NaHCO3 and
anal ysed by LCGMs to 5 detect the O-silylated products. After one
night, the m xture was quenched with B&”1 M (250 in |I) and the

m xture was stirred at roomtenperature until the desilylation was
conplete (after I'h, LC M5 anal ysNg). eyaqueous phase was further
acidified with the addition of 5N HCI sg@ ution (20 m). The aqueous
phase was washed with 300 ml cycl ohexane/ Bi20 (2: 1), then nmade basic
wth 60 M NaOH 5M at 0 C, and the organi 110 products were extracted
with Et20 dried (MgSO4) and concentrated to give the desired product

E ?l?? Theritig (xylg[*a el fompths Rreardept sivet fg (30 Aoy b2 4B 2as
ye O\M ?gﬁlgnﬁ_éy% (E%&%%Sﬂ%%g ]8!"38}(1910] @Ig% raﬁtogfé%aigﬁsts%f\?gQ§%r§ 5t?_é‘]\/ﬂ IWR}ID

C"'é?('l'd@ngIS 3. rﬁp l(lmmrﬂol HD 1 c%l) 48d (:HIOféﬁfltﬁéfh%%S;llg?r%e )%?3 3 Iﬁp l(lmrm%'dl lcﬁl?cﬂ'b

as omwds addéd t() Itﬂne ttnirbd kblatlom The Beadflof s;vas]fol-]lpwidda‘)}ohC/ MS} fArFter 2h30 the
di astereoner, 99.5%, 8.70 (s, 1 H H arom mnor diastereonere 0. 5% .
M#+( ES3actionwas congplete. oﬂ&:&ﬂlvcfrﬁrqurf@nwsddv detr@andfhe rrsidue) westaken up in

XX 0
To n 500N Bef-By et aBE b ik ol Wit MBOIRRT R abai Rt sblygion”
(2R SRk Ryl if pcug to give fhe desired praduct c.¢ (2R)-2ametiylh-[(Ey2-
9, 1@yridimyiBlethylidene]-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)2); 1.93 (m, 11,
CH(CH;),); 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)methylJamino}- 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



25 M MOH THF (9/1) was added net hyl am ne 40%in water (10.2 nml, 118
nmmol, 11 eq). Aqueous periodic acid (8.3 gin 25 m of water) was
added slowy at 0 Cto the stirring solution. This thick solution was
allowed to stir at roomtenperature ofkrnight. The 62 reaction was
followed by LC/M5. After one night, water (25 ml) was added, the

m xture was filtered and the am ne extracted 3 tinmes wth Et20. The
organi c phase was then dried with MySO4 and evaporated to give the

d d duct V) / , R (2- di nyl th
b CE SRR T T A
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U HNOHN A mxture of 3-hydroxy-6-nethylpyridine (57.5
05 52 gleddt thaaOrsiylatetl Ippodutds (A ftogene o®&rﬂmmamrem C{lmcht() wnth ey 1MF
400rnLé(£ﬁ ge ted at 110C .under N2 for 16h. ﬁ fﬁe ?n m xt ure was
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cr udeydaiashist SI\O@HOIQGQMOH (Q@%l)r TRE b GO U pHIGE tvadWashBH With 360 infIn.
cyclohexane/Et,O (2:1), then made basic with 60 ml NaOH 5M at 0° C, and the organic

10 products were extracted with Et,O, dried (MgSQO4) and concentrated to give the desired
product (XX*), e.g. (2R)-3-methyl-2-{[(R)-phenyl(2-pyridinyl)methyl]amino}-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(CHs),); 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, 5H, 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 [3-(4-tosyloxy)]-6-nethylpyridine (100g, 0.38npl) in
dry CHC13 (2L) was added MCPBA (50% w w, 200g, 0.57npl) in one
portion. The reaction m xture was 20 refluxed for 4h, cooled to RT and
filtered off the solid. The filtrate ¢s washed with 20% Na2CO3
solution (3xlL), dried over Na2SO4 and concentrated to give

6- met hyl -3-(4 63 tosyloxy)pyridine-N oxide (85g, 80% as a solid. The
crude product was used in the next step without further purification.
To a solution of acetjc_ anhydride (500nL) heated at 90C, was added

6- metregation- was fallyyediky % mBenprsmigat, vBegy (3hmdhwes agded. it mistuse a

i od 2h., T ti ' 5 f d f 6h und j .
hoet PEaclad TR erape errRut grmeswifiua TG entheh ottt epdied
i 00 o . .
ot ner BB S0 By e Bl B e M A Bl G ™
( 550, py2itly|xdethanhindid & a Helbwidhr il ?Z.l g, 95% yield). This crude primary amine was
3-tosyl oxy- 6-acet oxynet hyl pyri di ne (50g, 0.148nmol) and NaCH (25g, |0

05 62ms¢d withous Gmithesfpustficationas refl uxed for 15h. The reaction m xture
was cooled to RT and neutralized with con. HClI. The sol vent was

evaporpNe4R {306 MMACcaDT 1 Doroibrg, aHS ™AL, 5REntlule, M@H;{trzﬁ/aﬁl sospeded
in ethyl acetate (7’50m_) and heated to 60C for 30 mn, wt stirring.
The Skbpénded. )ndter(nal | ad dromt o8t ©f 1 Hakbatome )fM (ESK & s
concentrated to give 5- hydroxy-2-hydroxynethyl pyridinc (159, 80% as a
pal e Methqypsolid. It was used in next 15 step without further
purification. A m xture of 5-hydroxy-2-hydroxyncthyl pyridi ne (14g) and

MO? (100 i i | al.coh 6 L titred N2 f 20h.

O 1000 ol PR 0L SR R RGP eIP L
ffardi : } ded

fReuu o N T SRBL R R b oy Bascndhetg susperded,

off. It was 20 washed with cold acetone/acetonitrile 1:1 mxture to
gi ve pure 5-1iydroxypyridine-2- darboxal dehyde (3g) as a solid.
H IN\

O

S

/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;SOs and concentrated to give 6-methyl-3-(4-



A m xture of the above 5-hydroxypyridin-2-carboxal dehyde (4g,
0.032nol ), K2CAB (14g, 0.097npl) in THE (100OM) was heated at 60C for
2h under N2. 2- Dinet hyl am noet hyl chl ori de was freshly prepared from
the corresponding HCl salt (9.4g, 25 ®.06npl) to which was added
drop-w se 20% NaOH solution (2 equivalent) at OC. It was then added
drop-wi se to the above reaction m xture at 60C. The reaction m xture
was 64 allowed to stir 6h at the sane terrperature Upon conpl eti on,
the reaction mxture was cooled down to RT, the solid was filtered off

and twlqw)PYﬂdI@evM@W&ﬁﬁ,rw/eha%ﬂcﬁ@ﬂld Vheunde prefucs veaspusadetn repanxt
product. 1t hen rifi ed by colum chronat ography over silica gel
theiRbP P

(gr adicBnt! ‘Fﬂtl?rnoformfromo 1%to 2% to give the desired 5
al dehyde (XVI*), e.g. -[ 2- (di met hyl am no) et hoxy]

pyri hy 5 a I b oun . (4.
P ot 3190? o éﬁ?*‘ﬁ%%ﬁﬁr%%ﬁ‘%f Q0 oA S0 B, 2B Bembihyi-3-(4
[ 2- ({ pyAdin@ OV RIxedw { mﬁﬁﬁhdlmﬁmdhs Bver&beniod of 2h. The reaction mixture
oxy) et |rrethlamne N lo Steps a) to d)

desc malsentﬂupredﬁbh oldShAunmrreNap Plcetd anbythide abvate dystidle( X JThier msulting crude
previous step, e. fdl nmet hyl am no) et hoxy]

pyrl Brorich. was Lok qﬁerbydeo uimy dv‘r'HPW@tqgﬂféP )tle%‘iefeﬂ“ﬁ?n 8 (gr‘@dlemﬁeetroleum

Vi S SUREGHIG o Ak B S0t R0 DS RGBSl et pviidinge Ggndfyp) o @

am ngqWpe used wi thout furt her purification.

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 ethy! 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 S-hydroxypyridine-2-

carboxaldehyde (3g) as a solid.

A mixture of the above 5-hydroxypyridin-2-carboxaldehyde (4g, 0.032mol), K,CO; (14g,
0.097mol) in THF (100mL) was heated at 60°C for 2h wunder 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



15 MH(ESI'):271. Internmediate 2: Preparation of racernic am nes of
general fornmula (IV); e.g., [(6- chloropyridin-3-yl)(phenyl

met hvl l am ne; [( 2-chl oropyridin-4-yl (phenyl nethyl]amne: 5-

[ ami no( phenyl ) met hyl ] pvri di n-2-ol ; 5-¢4ni no(phenyl

met hyl ] - N, N-di net hyl pyri di n-2- am ne;

[ (1- met hyl pi peridi n-4-yl)(phenyl)nethyllam ne. 20 Method A. 65 a)
Protocol for the formation of the ketone internediates (Xl X*); e.g.,
(6-chl oropyridin-3- yl)(phenyl)nethanone. o1 N, CI A carboxylic acid,
e. g. allewed tor st 6Btatnthe saene) tgmsparsiurg, Upennerinplefiay, dhe section” mixiyrs, wais
DCM The m xt ur ool ed, down .t o QC, a loride (2.58 30
nmol )Cof)fﬂdl gaug goo;sﬁs[%l\ﬁ%e(%‘g'q_)w%ﬁhe%?gdgﬁ%ﬁéh?nﬁi)frﬂfee Wsccg}qef]%@da‘ﬂn%
for t hep: at V, i h

cr uag gy, REEVE el Ehle ARbguty R 345 XG0 PIFES, (3 EPRRAL Efromt 6 graphy
evapowet eilicdaein(dradighy endthgnsloinr eblpesfdrmgfragi @.1Ck| r U toXyivel the, desired
e.g., 6-chloronicotinoyl chloride (2.886 g, 82%yield). It was

d? ssaldehyden(o¥he reeg. ( 56[2r(dimethy lam ing)Cgthoks] mxcé,we-zgmbmmbde)hmsOQSg,
adde%.aloThe m xt ulree was, stirred overnight at 80C. After cooling down to
RT, Perasmsolopigsyliqwide two phases were separated and the aqueous

| ayer was extracted with two portions of ethyl acetate. Conbined

or gaibi) c Praspens fonghe prepghtidn wf the tmines (BndnddVéy agef2HGOR)-filtrated
and concentrated to give the desired product (Xl X*), e.g.,

(6- chl oPBEYPID Phylgmyﬂwhm&ﬁ*w-ﬁmé't}Héh}?ﬁbylﬁgm&“}béﬂw-sh oil (3.884 g, 15
67% yield). It was used in the next step without further purification.
IH NVR (300 MHz, CDC13); 7.41-7.57 (m 3 arom); 7.64 (in, I H H
arom); 7.73- HN,,

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 (1V); e.g.. [(6-

chloropyridin-3-y1)phenyl)methyl]amine; [(2-chloropyridin-4-y1)(phenyl)methyl]amine; 5-
idin-2-ol; 5-[amino(phenyl)methyl]-N.N-dimethylpyridin-2-

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

20 Method A:



7.83 (in, 2H, Harom); 8.08 (dd, J = 3.0, 9.0 Hz, 1H H pyridine.);
8.76 (d, J = 3.0 H, IH Hpyridine). M(ESI-"): 218. b) Protocol for
the formation of the oxime internediates (XXXXI11*); e.g., (6- 20

chl oropyri di n-3-yl) (phenyl ) net hanone @inme. 66 OH N~ - 1 \ NC The
ket one issued fromthe precedent step (XIX*), e.g., (6-chloropyridin-3-
yl) (phenyl ) net hanone (435 ng, 2 nmol ), was dissolved in EtOH (40 nl).
DIEA (1.027 nlL, 6 mmol) and hydroxyl am ne hydrochl oride (417 ny; 6
mmol ) were added. The 5 m xture was heated under reflux overnight. The
sol vant Brateeel fos b farmation ofdheketong intermediatgs®UXe nag. 4P sdhdorppyridin-3-
et hyl ac te &é@agH% and was washed with three portions of water. The
organi cY Qﬁﬁpy RS- over magnesi um sul fate, filtrated and
evaporated to give the desired product (XXXXII1*), e.g.,

(6-chl oropyridin-3-yl) (phenyl) net hanone~gxi me (413 ng, 89%yield). It
was used in the next step w thout §gur purification. 10 I H NVMR (300
MHz, CDCl13); 7.22-7.52 (m 6H, Hardom)y 7.75 (m IH Harom); 8.45
(d, J 3.0 Hz, I H Hpyridine). M "): 233. M(ESI-): 231. ¢)
Protocol for the reduction of the @xifge into the primary am ne
internediates (1V); e.g., [(6-chlorgpyridin-3-yl) (phenyl)nethyl
Jamne. HZN N CI 15 The oxi ne obtaigced fromthe precedent step (Xl X*),
e.g., (6-chloropyridin-3-

A carboxylic acid, e.g., 6-Chloronicotinic acid (3.151 g, 20 mmol) was dissolved in dry
5 DCM. The mixture was cooled down to 0°C. Oxalyl chloride (2.58 mL, 30 mmol) followed
by DMF (77 uL) were added. The mixture was stirred at 0°C for 1h30, then at RT

— N’

overnight. The solvents were evaporated. The crude product was dissolved in toluene and
the solvents were evaporated again to give the corresponding acid chloride (XVIIT*), e.g.,
6-chloronicotinoyl chloride (2.886 g, 82% yield). It was dissolved in benzene (50 mL) and
10 AlCl; (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, CDCl), 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 (ESI™): 218.

b) Protocol for the formation of the oxime intermediates (XXXXIII*); e.g., (6-

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



yl) (phenyl ) met hanone oxine (368 ng, 1.58 mmmol) was di ssol ved in glacial
acetic acid (20 nlL). Metallic Zn (1.034 g, 15.8 mol) was added in
portions at RT. The reaction was followed by LC-M5. After a conplete
reduction of the oxine functionality,6¢he reaction nixture was
filtered and the solvents were evaporated. The crude residue was

di ssolved in 20 DCM and was washed with three portions of NaHCO3 sat.
It was then dried over MgS™4, 67 filtrated and evaporated. It was
further purified by colum chromatography over silica gel (DCM MeCH
20:1 with 2% of NH4OH) to give thepdesirtgd product (1V), e.g., [(6-

chl oropyri di n-3-yl) (phenyl ) net hyl ] Qi n 188 ng, 54%vyield). "H NWR
(300 MHz, CDCI 3); 5.18 (s, IH CHNHZ); 7.14-7.32 (m 6H Harom); 7.61
(dd, J 5 =3.0,6.0 Hz, 1 H H pyrigirne.); 8.37 (d, J= 3.0 Hz, 1 H H
pyridine). M +(ESI'): 219. Method B'N a) Protocol for the aromatic
substitution of internediates (XI X*)Y e.g., (6-chloropyridin-3-

yl) (phenyl ) met hanone with sodi um al gl ate, affordi ng ket one
intermediates (XIX*); e.g.,

(6-t - f bl €6 idi¥-3-10 b) In a5
L flqgﬂsek]&?%l?é(ﬁg%érdoﬁwg@e&re ?gcéeiwgﬁf‘%?)éﬂg%dg%@ %aﬁ SCgldg%Bo il(ri:}{o?l (192 ny,
4. 4 yiyiphonydpdettayondid362mpl) mihol)| evediylvedandtOdhol0 md.)gDIEA (1.027
t-butanol.. The m xture was heated 30 m n at 60C |nternedi ates

(

X I><*nr)L @ngnpl)(a@dml cbmgm‘h@ﬁ hycknyhlp(ri@ne(ﬂ;/z)m%g@mmd Mﬁer@ nédecllrgT, hezI
! i i TI-1F.(2 to t t
T Pl bl St o bbb B DB SRR W balal et
m cr Y§reWasid g&)&vﬁ ﬁ&ﬁ%&@éf&tk&go i) m&g&m%w& arek gcrnli%lnﬁ of
ed. e an

acetaté were a ases wefe separat e the aqueous phase
was exdtsdthectbrghhic 1hy6r W dli@hsvef 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

Z

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,



et hyl acetate. Conbined organic |ayers were dried over MgSO4, filtrated
and evaporated affording the expected product (X X*), e.g.,
(6-tert-butoxypyridin-3 20 yl)(phenyl)nethanone (191 ng, 37%yield). 'H
NMR (300 MHz, CDCl 3); 1.62 (s, 9H, /Bw); 6.72 (d, Jr 6.0 Hz, IH H
arom); 7.42- 7.53 (m 2H, Harom); 7.58 (m | H Harom); 7.71-7.80
(m 2H, Harom); 8.05 (dd, J =68 3.0, 9.0 Hz, I H H pyridine.);

8. 37 (d, J=3.0Hz, I H Hpyridine). [MtBu+H + (ESI+): 200.

M (ESI'): 255. c) Protocol for the preparatjon of the primary anjne

. nt erfiitrdiedtand qvapprated.dt was furthen pustfi pmgh)y phmnmyhl]omatogriaphmpr siHzn grl
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substltutlon of internediates (XIX*); e.g., (6-chloropyridin-3- 15
yl )(FMGHW@ et hanone with anmi ne, affordi ng ket one internediates (Xl X*);
e.g., (6-N, N dinethylam nopyridin-3-yl)(phenyl)nethanone. oi N

a) 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) Ina 5 mL flask for microwave reaction were added NaH 55-65% 1n 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 MgSQOy, filtrated and
evaporated affording the expected product (XIX*), e.g., (6-tert-butoxypyridin-3-
20 yl)(phenyl)methanone (191 mg, 37% yield).

'H NMR (300 MHz, CDCl); 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 =



11N~ 69 In a 5 nL flask for mcrowave reaction, internediates (XIX*);
e.qg., (6-chloropyridin-3- yl)(phenyl)nethanone (217 ng, | nmmol) was
added together with dry THE (1.SnlL) and 2M solution of dinethylam ne
in THE (3 nL, 6 eq). This mxture wasbtheated 120 min under m crowave
at 180C. As the reaction was conplete, water was added. The aqueous 5
solution was basified with NaOH 5Mto pH S. It was then extracted with
three portions of ethyl acetate. Combi ned organi c phases were dried
over S, filtrated and evaporated, affaqrding, the expected. product
190 Bizg H, (i pxrising: kbt T ch i &9y Mzl - B p3gidinen Wy i webdh kS0 (88
ny, % Y- . ~cld NVR (300 MHz, CDC13); 3.19 (s, 6H, Nwe2); 6.56 (d,
J= 9.§§6H§},‘8¢§'|)—?,'2ﬁ5arom); 7.40- 10 7.49 (in, 2H, Harom): 7.53 (in,
1H Harom); 7.68-7.76 (m 2H Harom); 8.04 (dd, J= 3.0, 9.0 Hz,
1H 1) pProtarelfoy thgpeparationsef the pripary anpine inteynediatas)(I Vi e.gESt +) : 227.
e) Protocol for the eparati o f the primary am ne internedi ates
(1V); e.@?En%&?@mﬁlﬁhtfﬁﬁ¥ﬂ91“yﬂi§ﬁ'hy|]-N,Ndi net hyl pyri di n- 2- ani ne. H2N
N ~N~ 15 The protocol e described in Method A step b) and c) was
applied to the intermedi ate (XXXXVI); )
(6-NN-dinethylaninopyridin-3-y|)§PhenyI
desired amne (1V), e.g., 2N
5-[am no( phenyl ) net hyl ] - NN-di et hyl pyri di n-2-amne (136 ng, 83%
yield). This crude primary am ne Wwg sed wi thout further purification.
"H NMR (300 MHz, CDC13); 2.13 (br s, 2f NH2); 2.99 (s, 6H Nwe2); 5.06
(s, 11-1, 20 CHNH2), 6.41 (d, J= 9.0 , 1TH Harom); 7.10-7.41 (m
6;, Harom); 8.09 (d, J= 3.0 Hz, I H pyridine). M+ (ESI+): 228. 70

hanone, affording the

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-o0l (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(ESI"): 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 (XIX*); e.g., (6-V,N-
dimethylaminopyridin-3-yl)(phenyl)methanone.



Met hod D: a) Protocol for boc protection of the am no ketone
internediates (XIX*); e _g., pheny I(piperidi n-4-y |)methanone. oi N
boc 5 b) The amino ketone internediate Xl X*, e.g.

phenyl (pi peri di n-4-yl ) met hanone hydré%hloride (1.129 g, 5 mol) was
suspended in DCM (25 nlL). DTEA (0.94 nL, 5.5 mmol) was added and the
resul ti ng i nhonogeneous m xture was cool ed down to OC. Di- tert-butyl

di carbonate (1.20 g, 5.5 nmol) was added as a solid. The m xture was
stirred 5 mn at 0OC and I h at RT. As the reaction was conplete, it was

washdd a mH- fask foy mrayare teacsionyintemeadians (KR * Mgreddd-shloromridie-3and

dri ed SO4. Aft iltrati d ] h

o oquditrsmaiettianghe €1 s, | Mol GradEBEERen i 48 TEFR ity and
105 5y _ . ! drhe: |

Coc P pifiph of SfginBRACLRTERTTRLA G, Fhishifore (TSP MR, o,

(M Zihber mic@wdv@at 1 8BFC. As tHe tenctidhwas/cohdpléted Waten wadadddda b akghe&uéS

(m 1H Harom); 15 7.88-7.95 (m 2H Harom). [MtBu+H "~ (EST):
234. swlytiesl was bagfed syithPNaOdt 6M fopHi & rltmtas dneroéxtranted withethreet pontiods af e

E m@aﬁe@é.mE&%F@E@h%ﬁ%ﬁ%ﬁd sy Ca Bltratgd gpd evapprated,
P et oe s Beted rodf TRICRRVE . £D (€ Noin Rhy B fopyHdlhd N9 From

4- be hehAsheansnd (SRrRO3MALRIAL, 0 g, 3.46 mol ), affording the 71
desi pggﬁproﬁg?ct )%XX?(I&*%.Q. ,yter)t-butyl 4-1(2) -

(i Ny RAEY TR IPL08H, s 65 B Bt 480 ML 7
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, J= 3.0 Hz, 1H, H pyridine). M" (ESI"): 227.

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

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

15 The protocole described in Method A step b) and c) was applied to the intermediate
(XXXXVD); 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% yicld). 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, /= 9.0 Hz, 1H, H arom.); 7.10-7.41 (m, 6H, H arom.); 8.09 (d, /= 3.0
Hz, 1H, H pyridine). M" (ESI"): 228,



purity. It was used in the next step without further purification. "H
NMR (300 MHz, CDCI3); 1.42 (s, 9H, Boc); 1.35-1.58 (m 2H); 1.58-1.84
(m 2H), 2.62 5 (in, I H ngjor isoner), 2.63-2.82 (m 2H); 3.39 (m |
H, minor isomer); 4.12 (in, 2H); 7.20707.51 (m 5H, Harom).
[MtBu+H ' (ESI+): 249. M (ESI-): 303. d) Protocol for the reduction of
the oxinme internmediate XXXXI'l11* into the primary amne (1V); e.qg.,
tert-butyl 4-[am no(phenyl) et hyl | piperidine-I-carboxylate. HZN N

O ~10 10 The oxine internediate XXXXII1*, e.g., tert-butyl 4-[(2)

( hydrMeghed Bs) (phenyl ) met hyl ] pi peri di ne-1 -carboxyl ate, was di ssol ved

of eoRerieghior YR kR b? Bl Ee e B QIR BR s
filter eg,ggt @Mg@riaﬁﬂ-hlﬁ)rﬁé‘lﬂaﬁ&?e.sm vents were evaporated, affording

the cru rimary“amne. It was dissolved in Et20 and extracted 15
with 3 portions of HO IN Conbined acidic fractions were washed with
one portion of Et20. It was then basi wi th NaOH 5N. The basic
aqueous phase was extracted wth 3o0opertrons of ether, Conbined organic
phases were dried over MpSO4, filtrajed and evaporated, affording the
primary amne |V, e.g., tert-butyl
[ am no( phenyl ) met hyl ] pi peri di ne-1-carBboxylate (729 ny, 68%yield),

whi ch was used in 20 the next step Wi t hout further purification. 72
"H NVR (300 MHz, CDCI3); 0.93-1.30 (PR° 2H); 1.42 (s, 9H, Boc); 1.62 (m
| H; 1.82-1.98 (m 2H); 2.59 (m 2H), 3.61 (d, J= 9.0 Hz, 1H); 4.10
(m ) The. d48mé. IRFoennté&ithedintarXX, .e.g. heqg®biperide4-ylehethanonc ol f or

t he reduction of boc group into tertiary amne (XXXIl); e.g., 1-(1- 5

met hy hpaRRhFHdE @119 5,15 RIIROY WRIIRpSMHEASn DCM (25 mL). DIEA (0.94 mL, 5.5

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 HCl IN

10 aqueous solution then with NaHCO:s sat, brine and dried over MgSOs. After filtration and
evaporation, the expected product (XIX*), e.g., fert-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
N
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



HZN 1 / N iInternediate XXXI, e.g. tort-butyl

4-[ am no( phenyl ) nmet hyl ] pi peri di ne-1-carboxylate (1.0 g, 3.44 nmmol) was
di ssolved in dry THE (50 nL). LiAIH4 (261 ng, 6.89 mmol) was added in
portions. The reaction was heated tinéler reflux overnight. As the
reaction was conpleted, 10 it was quenched with dropw se addti on of
water (5 nL), followed by NaOH IN (5 nm.) and H20 (5 nL). The
suspensi on thus obtai ned was extracted with ethyl acetate, dried over
MySO4 and evaporated, affording the crude product. It was further

pur i fesigedbpradust KXXKiHhae ggrembutdc(MoH 200 1 with 2% NH4OH) to give

1 1 GRS B D e Uiyt i et 08 eSO HBLG)
177 T RS i SR s o o) 1 %5 (o 1y
v (R ka0 Mz Cocto e s Phen:dh byt 4808, 1 ok ey 72 2

el ' j gk n- . I ' .
chr otk S5 ARG SR 28 i 26ty RS TEL MABRABcr, 12 (m, 2 720
XXXI'17,5 B(f; Sl Hladdat. hyivitBa+HYT (BSEY 12491 M PRSIy 1308t hanani ne (5. 00 g),
were separated on chiral colum (Chiralcell ODO-H 250 mm x 20 mm 5

| am gganul.onet Chiral. T 0 | € v IR o 5_ - .
ot D BRUBEBL ot i BBl QS oot SRR kit rionary amine
(S) (2. Qo Mbtbat i ji - hih e.e. >99.8
b6 (det ef e e by e Bl & o

granul ometry, Chiral Technol ogi es Europe) and 98%vyi el d. Absol ute
configuration of each enantioner was egtablished by correlation with

bi ol ogi cal activity of the fi naIHwod know ng that products XXXI|I
bearing (S)-2-substituted benzylafing 5 Were nore active than the one
bearing (R)-2-substituted benzyl am ne
1- (2-chl oropyridi n-4-yl)-1-phcnyl ndt hanam i ne

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 HCI 1N. Combined acidic fractions were washed with one portion of
Et,O. It was then basified with NaOH 5N. 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.



Foll owi ng the general Method A, starting from 2-chl oroisonicotinic
acid, the title conpound was obtained in 62%yield. HZN NiCl 10 'H
NMR (300 MHz, CDC13); 1.69 (s, 2H, NH2); 5.08 (s, 1H, CHNH2); 7.12-7.31
(m 6H, H arom); 7.34 (br s, I H Hbyridine.); 8.20 (d, J= 6.0 Hz,
IH, Hpyridine). M(ESI+): 219. M (ESI-): 217. Internedi ate 3:
Preparation of am no al cohols of general fonmula (XXVlig., 3-amno-3- (2
4- di nmet hyl phenyl )-I-propanol 3- am no- 3- (2 tl uorophen 1)-1-propanol ;
3-amno-3-(4- 15 fl|uorophenyl)-1-propano

3- ani HoNMIR 2360 MKz, 6P eﬂW)lﬁDdﬂb@&H@ll :429safHn Bog);( 26 émny Honk82-1.98

'nét g 3&@ 0. @0 oAb 65 48 2O ARA 0 o pBAF B hen s T BB 3 ém)

? izA(piet hyl phenyl ) - 1- propanol ; 3-am no- 3- (4- nmet hoxyphen 1 -
ro aanng m no- 3- (2, 4- di methvl hen 1)-1-propanol, 20 Method A: To a

e ARl M . T
, 6.45 i THE (20mL),
T?w reagié{@gﬁ w}i%\gl ]?érsjr]'lé"g in er |nert at ?lzns)p)helrg a:l)é 74 f:ool ezzl

down to zero degree in an ice bath. A solution of iodine (1.64g,

6. 45mol ) dissolved in dry THE (I 0m) s, added dropwi se over a period
of 30m n resulting in a vigorousg, gvol of hydrogen. After the
addition of iodine was conpl eted &nd evol ution ceased, the flask
was heated to reflux for 18 hours ang then cooled to room5

tenperature, nethanol (100m ) was gddey cautiously until the mxture
becanme clear. After stirring furt B30m n, the solvent were renoved,
yielding a white paste which was di Ssol ved by addition of 150m of 20%
aqueous KOH. The solution was stirred for 4h and

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). LiAlH4 (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 1IN (5 mL) and
H20 (5 mL). The suspension thus obtained was extracted with ethyl acetate, dried over
MgSO, 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 'HNMR (300 MHz, CDCls); 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, CH3); 2.75 (m, 1H), 2.91 (m, 1H), 3.60 (d, J= 6.0 Hz, 1H); 7.18-
7.35 (m, SH, 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 intermediatc 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)



extracted with DCM (3x1 50ml). The organic | ayer were dried over sodium
sulfate and concentrated in vacuo to give the desired am noal cohol
conmpounds (XXVl), e.g., 3-amno 10 3-(2, 4-di net hyl phenyl)- 1- propanol as
a yellowi sh oil (0.85g, 74%. H2N COH iH NWR (300 MHz, CDC13) : 1.82
(m 1H, 2.00 (m 111), 2.27 (s, 3H), 2.30 (s, 3H), 3.50 (brs, 2H),
3.78 (m 2H), 4.48 (m 1 H), 6.95 (s, 1 H, 7.02 (d, J =7.9 Hz, 1 H),
7.34 (d, J =7.9 Hz, 1H) 15 Method B: A solution of i t hi um al umi ni um
hydride (2.5 m of a | Msolution in THF) was slowy added to the

ani novereiigplatrskpth with €. 329%81% ﬁ@@t@mwﬂ@n f(@h‘l‘%l ralcetbQiP-H 268ra1616)
in THE (4m) at OC. Th ure was, s fqr and
quenéﬁ@dg\}&m%r@“ﬁoﬁe%&é‘ﬂrai( chnqlpgieR 4 9% vigid abagtufihe

suspens hus i.n fil ry i 2 C -ri
and” CoRbENEIs ARy RE: ega#ite@ﬁ%he‘a ﬂaﬁ?@‘%‘%ﬂa@ Wi BRI
e.g. th@’ﬁﬁﬁ? éﬁdﬁc&zkﬁéwﬁfgoﬁﬁa?gﬁ'ddhtﬂs K@H@'ﬂ)@hﬂﬁégﬂ suﬁ&rﬁxte\éﬁ%rﬁyfa?ﬁ%by
engaged | owm ng st thod C reparation of am nes of
gEnerv@érehmmldcavé thén) thie\bre lh:ymﬁg(?\mﬁ substitstet benoylaméng. (S) - 3-
am no- 3- (2 4- d|f| uor ophenyl) 1- propanol and

‘ 1= .propaanol a) Enzymatic resol ution

: T N0- 2 T 1] bf nyT ) - 1- propanoate (5.3g, 23nmmmol)
2
s e e bt ebahaaablroBicalu AN e ur

was t g&oﬁbkja@d?lﬂgl\%gqm& fligture and the pH maintained at 8.2 by

addi t] en nec sary. The saponification was nonitored by
chiral
H,N
2
-
N ~Cl

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 (ESI): 217.

Intermediate 3: Preparation of amino alcohols of general formula (XXV]I); .. 3-amino-3-

2 4-dimethylphenyl)-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)-B-alanine (1.25g,

6.45mmol) in dry THF (20ml). The reaction mixture was stirred under inert atmosphere and



HPLC (col um CHI RALPAK AD ; hexane/ | SOH TEA 95:5:0.1)and the reaction
was 10 stopped just before the conplete consunption of the S
enantiorner. The mixture was filtered and NaCH IN was added to the
filtrate. Wiich was then extracted twice with DCM Conbi ned organic

| ayer were washed with brine, dried over magnesiumsulfate, filtrated
and concentrated to give 2.72 g of the pure R-ethyl-3-am no-3-(2, 4-
dlfluorophenyl) 1- propanoat e (chlral I-IPLC Rt =9.8 mI- ee = 99%
"HRW (CDC13): 15 7.40 (m 1 H ; 0 (m 211)'4

4. 10cpaledzigvn tolzgg degreep)an; icg bath. (A ﬁolugpgl yef iodiRe (héégoﬁﬁmm@lé was

o't Oisagb 0 ada tTemfotey Adesfopwita ouar dcbenw olBain PatiidRds ai ve
Lhe Rigdiotk ¢ ?Lﬁﬁbﬁw’{l%é/g%&‘éﬁd@ g%ﬂ%ﬁ’ﬁtﬁ%h)ﬂﬂo&f)é’g@d}%&nﬁl%eﬁ A " 3¢ |
H e30@1510§13:ea3é@ the RaslOwhsheztell -to TORWE ARG KoEE afd ZRerPeddled t@fodrﬁe
acid was controlled by preparation of the mnet h}/ ester derivative with
TIVE- tethperatet havethaaotl( OO was| ddided aaatigesty vosi thy mibCHeXtcaEle dea After

colum with hexane/l SO -UTEA 95:5:0. ldals eluant. Rt (S eng@ﬁ: oner) =
10. o stmig furthen 39aHAt thesefvent wege zempyed, gdelding :whits Rastegwlich wasy

U - SRR oy oS RSr HanT S 2Rt ol dRt iR Soltie wagstiredfor 4h and
(S)- %xﬁaa;tee withf E)c‘lMOtB& mgpfmexar dic MARRAAGL dfRd RRE abdth s@lFitewhag

the general nmethod ©C as describ %afor internmediate 2 from
(S) - 3oapemmted (Rvaeudi tblgivs thehdasyreyd ahamo@lpahoi cmmp@lrdis XAV, ( BaaiiBg-

7.30 (m 6.8 2 ;4. 37 m 2 ; 1.90 (m
10 3( (2,4- dml;')ethylphenyl)(l propkelt)nol as a yellg)msh oil (0 85g, 74°(A>) g (

H,N

OH

'"H NMR (300 MHz, CDCl3) : 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, 1H), 7.02 (d, J=7.9 Hz, 1H), 734 (d, ] =7.9
Hz, 1H)

15 Method B:

A solution of lithium aluminium hydride (2.5 ml of a 1 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,SO; 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:



4H). (R)-3-am no-3-(2, 4-di fl uorophenyl)-1-propanol F F 2 H2N OH

(R)-3-am no-3-(2, 4-di fl uoropheny]) - 1- propanol was obtai ned fol |l ow ng

the general nmethod 10 B as described for intermediate 2 from Et hyl

(R) - 3-ami no-3-(2, 4-di f | uor ophenyl ) - 1-7%r opanoat e. Met hod D: The ami no

acid (XXV), e.g., 3-(4-fluorophenyl)-~-alanine (1 eq.) was dissolved in

dry TI-1F (30 vol.) and BH3. DMS (2.5eq) was added. The m xtures were

then refl uxed between 2h00 15 and 24h00 until total disappearance of

t he startlng naterlal by LC—NB anal IS, The reacti on was then quenched
/ g g WA 5 by ensymatie resolution e fS)-3-

Wit h 4, fypd drled W|th 77 Na2804 flltered andthe DCI\/Irermved The
yi el L—de5| red conpounds (XXVI), e.g., 3-

(4-fl uorophenyl)-(3-al anine, varied between 70 and 90% F HZN O OH

111 NNRG}SQQZJJM,C,QImlonl 53 (s, 9H), 3.62-3.63 (d, 2H), 5.33-5.44 (s,
2H) 7.10(t, TH), 5 8.94 (s, 1H. Simlarly, using one of these three
met hods, and starting fromthe appropriate comerci al

5 Ethyl—3-amino-3-(2,4-dif1uorophenyl)-l-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-difluorophenvl)-1-propanol




am no acids (XXV), the follow ng, related am no al cohol internedi ates
(XXVI) were obtained: 10 3-am no-3-(2, 6-difluorophenyl)-1-propanol:
Fol l owi ng the general Method B, starting from
3-(2,6-difluorophenyl)-(3-alanine, th® title conpound was obtained in
60%yield. F HZN/ F OH'HNWR (300 MHz, CDC13) : 1.71(d, J = 13.9
Hz, IH, 2.20 (m IH), 3.12 (m 2H), 3.80 15 (m 2H), 4.44 (d, J =
10.5 Hz, 1H), 6.81 (m 2H), 7.19 (m | H). 3-am no-3-(2-nethyl phenyl) -
| -propanol: Follow ng the general Method B, starting from

3-(2- et hyl phenyl )-(3-alanine, the title I:corrpound was obtained in 80%
yield. 78 H2N 1 i OH H NWR (300 MHz 13) : 1.84 (m 2H), 2.28 (s,
3H), 3.07 (brs, 2H), 3.77 (m 2H,F (dd, J = 9.0 and 3.8 Hz, 1 H),
7.08-7.38 (m 4H). 3-am no-3 -(2-net hoxyphen |y)1-propanol: 5 Foll ow ng
the general Method B, starting fFHeg¥3: (2-net hoxyphenyl)- G3-al ani ne, the
title conpound was obtained in 70%yield, HZNI i O OH'H NWR (300
MHz, CDC13) : 1.77 (m 1H), 2.10 (m 1H),O§.50 (brs, 2H), 3.78 (m 5H),

(S)-3-amino-3-(2,4-difluorophenyl)- 1 -propanol was obtained following the general method
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 BH;.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



4.39 (dd, J = 9.8 and 3.8 Hz, IH), 6.86 (m 2H), 7.20 (m 2H). 10

3- Ai ni no- 3-(2, 4-di net hyl phenyl ) - 1- propanol : Fol |l ow ng the general
Method B, starting from 3-(2,4-dinethyl phenyl)-(3-alanine, the title
conmpound was obtained in 88%yield. HZNi OH'H NWR (300 MFlz, CDCl13)
:1.82 (m I H, 2.00 (in, I H, 2.27 (s, 3H), 2.30 (s, 3H, 3.50 15
(brs, 2H), 3.78 (m 211), 4.48 (m 1H), 6.95 (s, 1 H), 7.02 (d, J =7.9
Hz, I ' H, 7.34 (d, J =7.9 Hz, IH 79 Internediate 4: Preparation of

non- commer ci al secondary am nes; g% 2-1(2- fl;\éall met hyl amn ethanol
. metVaS (s, ﬁ(tﬁﬁqdmnddhﬁrdﬁy‘ tqs‘a@mt em@@lﬁi@@fﬁies ama@ﬁy )»eg., 3-

2-furfural dehyd 20. 82 and _an 2- am noet hanol,
5 (1%5?@110@17%8&}?@ a%?evﬁf%o sggpmgﬂﬂrﬁa mixture 1o 1 TNOR: DCE
(50mM ) and the reactl on m xture was cool ed down to zero degree. The
reduci ng agent NaBH(OAc)3 (6.18g, 29. @;w was added in 4 subsequent

portions over a 5mn period, the react mxture was allowed to
gradually warmto roomterrperatu'?'é‘l stirred for 16 hours. The
solvents was renoved fromthe reactjion in vacuo and the residue was
partitioned between 10 dichloro eRhane (150m) and saturated
bi carbonate solution (50m ). Afterq,geparation, the organic |ayer was
washed with saturated bicarbonate solution (50nl) and brine (50m ). The
conmbined organi c | ayers were then dried over sodium sul phate, filtered
and t HeN3R 360 MH@nB%&‘aDD .Y éuSHITRO 248 H3r(dd2HachAdar- 94 &i2kBsT. 16(igl H),
2- [(%‘g&yé}% thyl)a{n no] et hanol, were obtained as a yellow sh oil

oH

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-methylphenyl)-1-propanol:

Following the general Method B, starting from 3-(2-methylphenyl)-3-alanine, the title

compound was obtained in 80% yield.



15 H'H NWR (300 MHz, CDC13); 2.71 (m CH2N, 2H), 3.25 (s, CH2N, 2H)
3.65 (m CH2O, 2H), 4.98 (s, NH, 1H), 6.16 (s broad, CH=, IH), 6.25 (s
broad, CH=, IH), 7.3 (s broad, CH=, 1H); M:(ESI+): 142.5; M (ESI-):
140.1. Method B: 20 Methyl acrylate (1 g, 1 eq, 36mmol) was dissol ved
in CHC13 (50m ) and nethyl amne (1.68g, 1.5eq, 56nmmopl) was added in
one portion. The reaction mxture was stirred and heated to 40C for
12h. The sol vents evaporated at the punp to give a yellow sh oil,

met hyl  3-(m et hyl am no) propanoate (3.6g, 85.3%yield). 80 O ~W ~O H
"H NVMR (300 MHz, CDC13); 2.50 (s d, 2.51 (m CH2N, 2H), 2.85
(m CH2C(O, 2H), 3.69 (s, : rmedi ate 5: Preparation of
non- commer ci al sul f onyl chlorldes‘H2
4' - met hoxv[ 1, 1' - bi phenyl ] - 4-sul fonyl jchl ori de;

4' -chloro[l,|"-biphenyl]-4- sulfon chl ori de;

3'-chloro[ 1, 1'-bi phenyl ) -4-sul fonypychl oride; 3'-nethyl [

1,1" - bi phenyl) - 4- sulfonyl chloride:2'-chlororl,1'-bipheny|]-4-su|fony|

o OTHNME (;%ﬁ%ﬁeﬂigﬁh BRI §ﬁ§;%§g'(;3§%i5, ST Br%h), 3.77 (m, 21),
4 -ﬁ'ﬂ%iﬁ’ﬂf]% ﬁﬁ 1341%3‘{#%2;}'%' |dge sodi um 4- (3 10

pyri @-Mhaobgrm%emkwmm) 1\prdBdnolo s= 0 CI Met hod A

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, CDCL) : 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, CDCl3) : 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)



a) 4-nmet hoxyphenyl boronic acid: To a solution of 4-bronoani sole (100g,
0.53nmp1l) in dry THE (1L), BuLi (494nil, O0.64npl) 15 was added slowy at
-78C and stirred for 2h. To this was added n-butyl borate (147g,
0.64npl) slowy over 30min and stirre@®at RT for 12h. After conpl etion,
the reaction mxture was quenched wth water (400nl), acidified with
1.5N HCO and filtered off the solid precipitate. The solid was washed
with water and dried to give 4- nethoxyphenyl boronic acid (759, 92%.
20 b) 4 msthoxy ] ] - bi phfenyl] 4-sul j bnic aalmd A mxture of

Rpeo

4- metlh [Ero1d P Ndarydaimin zene-
sulfona ) g, 0.19 _an C ken in toluene
( L0OGHY e P g [ ARITO N RANGHE-PPh3) 4 (119, 0.011

nol ) and the reactlon mxture was 81 refl uxed for 12h under N2
at nofdhthosl AThe reaction m xture was cooled, filtered off the solid
resi due, washed with toluene and acidified vm'th 6N HCl . The solid

pr eci hRleRyde%. %f plfupfuesl demiednice d0182n@th B, and an amine, &8 2-aminoethanol,
4' - met hox [1 T' -hi phenyl ] - 4 sul onlc acid (45g, 88%. c)” 4' -methoxy[],

15 - bl(ﬂ)}ﬁgyﬂy Dénsndl overk pohtak fogethed ima maixminetlui @MOFADCe¢S0oxty pnd the
1' - bi phenyl]-4-sulfonic acid (30g, 0.1 | nol) and thi orﬁ/lchl oride
(9omr9actm:n(4wfﬁ \)vama@o a@é@wnaﬁ@dzeméeg@acifh%ﬁe ok g pEeiaBIEP Ag b 65 b,

by covarmmott SkedEi S Se RSl HrioREe Wige M, b e e e e
gi ve yhe W\W%ahualw RAgA%blrobm éﬁ{gﬁe?élﬁke %H irr &l f&@f@ho@@ /‘T he @@Ivénﬁ
NVR (300 NHz 3); 3.9 (CHVD, s, 3H), 731 (AB system J =

2X H6)was rénfiive(ARo mtht eeactionn Glzuo andithe Rxidik; WMﬂﬁeESho)led B&@ve%n
M(ESI-): 281.6. Simlarly, usi na t he appropriate conmercial boronic
a¢i dslicilaramgthene i Wisl) asd saturatef hiearborate se hpionda0aY). delierase paeatione Hed

abov%ré\g]r]g lg)petravlva{]s vq'ashed 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)

LI N om

15 H

'H NMR (300 MHz, CDCl3); 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 CHCl; (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).



O Nai 15 0 Method B: a) isobutyl 4-bronobenzenesul f onat e:

4- br onobbenzenesul fonyl chl ori de 850g, 0.19nol) was suspended in

2- propanol (45nl, 3eq) and the slurry was cooled to | ess then 10C
Pyridine (32m, 2eq) was added in por&d ons 20 while maintaining the
reaction tenperature below 10C. After reaction conpletion (ca. 3
hours), 11m of glacial acetic acid foll owed by 250nl of nethyl
tert-butyl ether (MIBE) were added. The | ayers were separated and the
rich organic |ayer was successively washed wth 125m of I N aqueous
hydrochl oric acid and 150m of saturatey sodi um bi carbonate sol utions.
The rich MIBE sol uti on was sol ven C ed into hexane (i.e., the
addition of 82 hexane with concufyent diStillation of MIBE) to induce
crystallisation. The crystal slurry was fiItered washed and dried in

Xﬁéﬁ?eﬁ&eﬁ&@&@tﬁ“aﬁpﬁﬁt A9 K6 sl eI b, GHEERB)

sol utyipan S bronobenzenesulfonate (569, 200mmol ) in 280mL of
THE \t/%a}@ 3%?0% elqu‘r‘{l rSopropyl borate (84ml, 1.82eq) and the reaction
m xt 65C Tq_.the cool ed solutjon,

co-led totless t han -

aci d sﬁ%ﬁ%hloﬂ[ﬂ@ J ’-%M‘(Sl‘oPF li&pﬂbﬁ@ltl'-r@sxﬂﬁﬁw@'chm BAnYRR] 1.9 Bﬁheﬁ@l¢4-

The 'ayers were separated and the rich organic [Iayer confaining 359

( 92%suifehdl) cidbride;(2'shberopky Sbiphenyll et fort yih ehboride; 26 nektivdfl . Wsegbhenyl]-4-
wi t hout further pUI"IfI catl on |n the next step c) SOdI um
4- ( 3-Spupny P g i 3 qe

cont g ml?(glv% 21 e; 3 metﬁo [111 i) %%ﬁ% ¥L311 | \ﬂnc}fll())rlde sodium 4 (3-

10  pyridinyl)benzenesulfonate.

o) ?ZO
Cl

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 HCI 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[l,1-biphenyl]-4-sulfonic acid.:

A mixture of 4-methoxyphenylboronic acid (35g, 0.23mol), sodium-4-bromobenzene-
sulfonate (50g, 0.19mol) and Na,COs (200g) were taken in toluene (1000ml) and water
(500ml). To this was added Pd(PPh3)4 (11g, 0.011mol) and the reaction mixture was



15 phenyl boronic acid was concentrated to a concentration of ca. 7nl/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
100m of degassed tetrahydrofuran. To8kthis sol ution,

tris(di benzylidene acetone) dipalladium(0) (0.5g, 0.6nol% and
degassed aqueous sodi um carbonate solution (300nml, 3eq) were added.
The reaction m xture was heated to ca. 50C 20 to initiate the coupling
reaction. During the reaction, Pd2(dba)3 (0.5g per addltlon%¥and rich
or gameﬂumﬂﬁpédt angle Dhrasmesplpra- The BIsGHOR yiah lfrérwaS) ohptl thei d
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by- pr oducts The pH of the product-rich aqueous solution was adjusted
td cdo ﬂnﬁnhhrwaﬁ%mathcmyéh,l\'hbt}ifneny)l]irltismimlw(amcﬂ@@g 0d limdl) and e t he

tall f 83 th duct t ed- qut duct d [
Céﬁﬁaﬁ@p'yfc% e dRMIE B s 4dedanc e et B MG Faled ks
di t
0 S AT 2P AL BRI s G PSP =
I ni ticAk§mat® %Yeﬁﬂ@* Me%%lli&"gel'ﬁﬁ@cuéth%mlgfl Y BEgwesq ade@exyl, MbiphémAa)-4-
the yield. The ¢érystal slurry 5 was filtered, washed and dried In vacuo

| ess sutfanyﬂémorlti@(igjgg%%) 4g (70% yield) of sodium
4- (3-pyridi nyI)benzenesquonate "H NMR (300 MHz. DVBO); 7.45 (AB

?d st 95@ I;JMRHZ@UG I\il %ﬁr@ 9 (hﬁ(ég,d 3513)_7 %%B%Xmen@ﬁzméﬂi%hxfg( g%HJG)

= 175 (AB)sysin, BS%HZ 288’ axm)( EB(ESI*)2383 2, MUESIhas ] vel at ed
sul fonyl chlorides or sulfonyl acids as frenti oned above were obt ai ned

such i&Zlg???ﬁ%ﬂ%%ﬁ@%&oﬁ%% cdtiehligr B5BhiCaibd afd RAALRABES, B! R¥ated

nmet hy
sulfonyl chlorides as mentioned above were obtained.

i
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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



0cl O Mthod C a) 2-nethyl-2-phenyl propanoic nethyl ester: 15 The
2- et hyl - 2- phenyl propanoic acid (1.045g, 6.36nmmol) was dissolved in 10
m. od Toluene/ MeOH (1:1). Trimethylsilyl)diazomethane (9.54nm in a
solution 2Min hexane, 19.08mmvl, 3e) was added. The reaction mxture
was stirred overnight at room tenperature, then the solution was
evapor at ed under vacuum et the residue dissolved in EtQAc. The organic
| ayer was washed with NaHCO3 sat., NaCl sat., and dried over 20 MySO.
The sol vent was evaporated to glve a colorless (I.l.g,. quantitative

y| el dapxanwmwopmm)dlgll’ratm of BUTBR) toswyluce grystallisationjl he crysgal flyrry

QRO e s T DL S N e
6. 17 %"Pﬁrcﬂfé@éﬂgéﬁ&dlfbn&% Theanhydr ous DCM and the reaction

m xt Ut e chl orosul fonic acid (2.05nL,
30.8 eq) di solv of anydrous DCM was added dropw se
duri ?9 é( F‘Eﬁfybll’ P%ﬁ’éyilzé%’f’Fﬁﬁ’% xture was stirred overnight at
roomtenperature. The 5 reaction was quenched by addition of ice and
the [Hicoalswltition tof asrtbatly | vi- bronbaidnz8réiibnpte (Biog, aﬁ@mm(ﬂ) i3 &mivak Thswesl
wth NaCI sat, dried over MgSO4, eva orated to give an oil

yi eI added trjisepopy therate(84mioh .82eq) ee:ﬁmozbmeitvreg‘yai aoolgd%sbgsﬁf than gy

s :
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car bon -1, 3-thiazoli di ne- 3-carboxylate CS N
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, Pd»(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-butyl 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



H O OOHO Comrercia

3-(tert-butoxycarbonyl)-1, 3-thiazolidine-2-carboxylic acid (111) (1 g,
4.29nunol ) was dissolved in dry THE (50m ). A mechanical stirrer was
placed in the flask 15 and the soluti®nh stirred vigorously. The
solution was cooled down to -25C and N-nethyl norpholinc (1.084g,

10. 72mmol ) was added in dry THE (5m ). A solution of isobutyl-
chloroformate (0.615g, 4.5mmol) in dry THE (10m) was then added

dropwi se over a period of 10 m nutes with con nued vi gorous stirring,
the rﬂé%ptqdawt Jhessitedrant pepdust W?éudﬂe&li iHedcyp af fessdban ABPCt Eofper at ure of

-25C b dr d
of 1 e eiaaT Epoie r RO ARolved i 550w BF 180 st e G 15T,
30mi 'T\,lg%fsto%tﬂw{w% f't]ﬂeFE%i A @6%% rﬁie}ﬁtb(c%v‘f Mm?aﬂd co?led to ca. 30 Cdto initiate

(39) am no- 3- phenyl -1 -pr opano was adde

dr opcwystslliexidsn.aA parti200ndfofMTBE whbaddedod MHmz)etthe gisldsThathyeus dhirey
gr adual Ify warmto roomtenperature and stirred overnight. The sol vent
was 8%as filkeredewashed andedniessindvasupdessi then 708, torgize Hy14e T8 ayield 160N .
The or anl a Jga er, vva wash‘g subsequently with a saturated sol ution of
am"mﬁP r Héd‘(’}’ beaeneslfonats-ed bi carbonate (100m ) and brine
(100q1 ). Organics then dried with magnesi um sul fat3e an concentr at ed
in va&NMRNéO@Wm@MS@) e4% (ABt systenpuk 716Hz, 2xH’, 2xH™), 7.8 (dd, J = 4Hz, J =
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propyl | am no} car bony 3-thiazolidi ne-3-carboxylate, as well  as the
1 & cerfdtaer rilafed sﬁgpg&@loméﬁ ompspifgnyl acids as mentloned above were obtained such
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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:



"H NWR (300MHz, CDCI3); 1.72 (s, 9H), 2.1-2.55 (m CH), 2H), 3.2-3.6
(m CH2S, 2H), 3.9-4.25 (m CH2O, CH2N, 4H), 5.49 (m CH, 1H), 5.51
(s, G 1, 1H), 6.85(s broad, NI-1, 1 H), 7.5-7.7 (m CHAr), 5H);

M (ESI): 367.1. According to the gene¥al nethod outlined above for the
synthesis of Internediates 6, 15 starting from commerci al
3-(tert-btttoxycarbonyl)-1, 3-thiazolidine-2-carboxylic acid (111) and
the appropriate cormmercial amnes (I1V), the follow ng, rel ated

i nternmedi ates (V) were obtained: ~S

ter B2bme§h|y 2-plieryl prcrg)a;lgquwtm;ester(bﬂgnéHﬂgmpq)m&fbysolved i 20mL of
(iar7 aatydriis OB GGt rpacanshiife was Joileq dapn LLrptsC- ANEARISRgToRie,
CH ( At (é',:@ﬁm% %%gﬁnsn%fs g%@ dls%égecgh b 9%51 8f %Ei&ctlﬂgrﬁ% D(?MSY\'Z% Zi?‘?éﬂ dropwise

[2-( @hﬂﬁg hyperide) 21 -THeerutti®t Ak fusérinag s}m@drdii@m/l%)lt atlroﬁm temperature The
-thiazol rdi ne-3- carboxylate: 1H NVR (300MHz, ); 91-1)

23 28 réestio@iwdsaiNienhipd bg addition ¢fmce agHithe pmq)qct 2x@aged V\(lt‘h DCIM$3X§@{)1,L)
‘;’ ; lfll“hg ogrg]@nigl_izixek\r\yas \gpﬁhedwﬁkéﬁc_l sgggi}y_d over?\/lggO?,rec{/%%ora?eﬂ give'an oil

(1g, yield: 59%, HPLC purity: 8§4%)
gy

'"H-RMN (CH,CL) 8 7.99 (d, J = 9.1, 2H) ; 7.58 (d, ] = 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-

({[(15)-3-hydroxy-1-phenvylpropyl]amino}carbonyl)-1.3-thiazolidine-3-carboxylate

ﬁs

A<>~\< #ﬁ“

HO

Commercial 3-(tert-butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid (III) (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-methyl
morpholine (1.084g, 10.72mmol) was added in dry THF (5ml). 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
(0.778¢, 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



Cs N~ H- 04N OO~N tert-butyl 2-({

[ (R) - phenyl (2- pyridi nyl ) met hyl ] am no} carbonyl)-1, 3-t
carboxylatc: ' H NWMR (300MHz, CDC13); 1.5 (m 9H),
2H), 3.7-4.0 (in, CH2N, 2H), 5.3 (m38%TH, IH, 6.1
broad, NH, 1H), 7.0-7.3 (in, CH(Ar), 10 7H), 7.6 (
(m CH(Pyr), 1H); M-(ESI): 400.2. C NF O\ /
(29)-2-({[(1 S)-3-hydroxy- |

- phenyl propyl ] am no} carbonyl ) -1, 3-t hi azol i di ne- 3-_ car boxyl at e: ' HNWR
( 300NEmOvehand th eaessit(erﬁe CbH)OlV@d m gihy bagetate €1 $om]). Aihe orgaryic dayer(wigs

?H(Z) N—)qujslfzepﬁub&géln}l ly w1&hsa ﬁl_lerat?d %o%ond_'f%%npfnn%ﬁ%ﬁl%&%aﬁ 9]011@ se{;{;%ed
1H) l%'a(r'o: Ate‘tq)?(%l% ) o { % 1%@1’11) '\@(%ﬁllcs then ﬂ%d&mt@?na eSiuhh fulf

tert-butyl uor ophenyl) - 3- hy f OXYypr opy am no

}Car bi@mfél)trdteé-m Vi iaz Cﬂhleobradua Gar bexyeatigityl 24( NVRSY-308Mriexy-Cokedy - 1. 5
(s, 9H), 1-2.52 (m
5 propyl]ammo}carbonyl) 1 3 ‘thiazolidine-3- carboxylate, was finally obtained as a white

Nte

foam (1.5g, 95%). The antipodal intermediate, ters-butyl 2-({[(15)-3-hydroxy-1-phenyl-
propyl]amino}carbonyl)-1,3-thiazolidine-3-carboxylate, as well as the racemic inter-
mediate, tert-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, CDCl3); 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-(ferz-butoxycarbonyl)-1,3-thiazolidine-2-carboxylic acid (IIT)
and the appropriate commercial amines (IV), the following, related intermediates (V) were

obtained:

(s

Na 94

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, CH2N, 4H), 5.1 (m, CH, 1H), 5.5 (s, CH, 1H), 6.8 (s broad, NH, 1H), 7.5-7.7 (m,
CH(Ar), SH); M"(ESI"): 353.4.



2H), 3.25-3.6 (m CH2S, 2H), 3.9-4.15 (m CH20O CH2N, 4H), 5.45 (m CH,
1H), 5.50 (s, 5 CH 1H), 6.75(s broad, NH, 1H), 7.5-7.6 (m CH(Ar),
4H); Mr(ESI+): 385.5. (S HO' ~[ F N OOF HOtert-butyl
(29)-2-({[(19)- 8

1- (2, 6-di fl uorophenyl ) - 3- hydr oxypr opyl ] am no} car bonyl ) -1, 3-

t hi azol i di ne-3-carboxylatc: 'H NVR (300MHz, CDCl13); 1.7 (s, 9H),
2.1-2.5 (m CH, 2H), 3.2-3.5 (m CHS, 2H), 3.9-4.15 (m CH20, CH2N,
4H), 5.40 (m CH, 1H), 5.45 (s, CH, 101H) 6.8(s broad, NH, IH),
7.5-7.5 (m CH(Ar), 3H); M (ESI+): rS O NFH OOHO
tert-butyl (2S)-2-({[(1

S)-1-(2, 4-di fl uorophenyl) - 3- hydr car bonyl ) -1, 3-

t hi azol i di ne- 3- car boxyl at e: ' 1.65 (s, 9H),
2.1-2.55 (in, CH2, 2H), 3.2- 56? ; 3.9-4.27 (m CH0,
CH2N, 4H), 5.46 (in, CH 1H), 5 6 (s, 15 , 6. 8(s broad NH,
IH, 7.5-7.7 (m CH(Ar), 4H); Mt(ESI+): AE:LS 88 -~s

10

15

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, CH2S, 2H), 3.7-4.0 (m, CH:N, 2H), 4.85 (m, CH, 1H), 5.3 (s broad,
CH, 1H), 7.2-7.4 (m, CH(Ar), SH); M*(ESI"): 380.5.

o~
'SQ OO0

tert-butyl 2-({{(R)-phenyl(2-pyridinyl)methyl]amino } carbonyl)-1,3-thiazolidine-3-
carboxylate: 'H NMR (300MHz, CDCl); 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),
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]Jamino}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),
7H), 7.6 (m, CH(Pyr), 1H), 8.1 (m, CH(Pyr), 1H); M"(ESI"): 400.2.CH(Pyr), 1H);
M'(ESI"): 400.5.



H OOHO tert-butyl (2S)-2-({

[ (1S) - 3- hydr oxy-1| - phenyl propyl ] am no} car bonyl ) -1, 3-t hi azol i di ne- 3-
carboxylate: "H NWR (300MHz, CDC13); 1.7 (s, 9H), 2.1-2.5 (m CH2, 2H),
3.2-3.6 (m CH2S, 2H), 3.9-4.25 (m &H20, CH2N, 4H), 5.47 (m CH, 1H),
5.49 (s, CH, 1H), 6.85(s 5 broad, NH, 1H), 7.5-7.7 (in, CH(Ar), 5H);
M-(ESI +): 367.2. Internediate 7: e.g., nethyl 3-(]

1, 1' - bi phenyl ]-4-yl sul fonyl)-1. 3-thiazolidine-2-carboxylate Cs SN 0 pO
O Commercial 1,3-thiazolidine-2-carboxylic acid nmethyl ester

hydrochl oride (TX) (3g, 16.33 gvas dissolved in DCM dry (50ml) and
the solution was cool ed down th%F 10 degree. Triethylam ne (4.96g,
49mmol ) was added in DCM (| ‘IQ%/ d 0 he sul fonyl chloride
(4.13g, 16.33mmol) in DCM ( @ xture was stirred for
24h at roomtenperature. Amn rret y polysty+€ne resin (1g, 3.3mmol/Q)
was added to the reaction m xture and irred for two hours before
filtering at the punp. The organic sol ghl on was washed with saturated

sol ution of amoni um chloride (100m ) d brine (100m ). The 15 organic
| ayer was then dried with nagnesium sulfate and concentrated in vacuo

(cr udiert- bﬂtﬂlh(aST@%{ [(1S)HE- é‘&f@‘@romﬁﬁ@gdapmpromllqmn@}wrfopnyg% 3¢ h%' |
e bt IR of e AR TGOS EE ISR, £S (& L1500 o CELYY
2 S AT R0 RN i S 1

G, 1;11)1; 1171)%85 Hroad, ®ddA1 M), P)7.6 i, ER10A ) 364); EM*@%I }rvggrsredi ate 8:

Thi azol 1 di ne i nt er medi at es of gener al formil a (V11 , 3-([, 1" -

S

Ny

tert-butyl (2S)-2-({[(15)-1-(2,6-difluorophenyl)-3-hydroxypropylJamino} carbonyl)-1,3-
thiazolidine-3-carboxylate: 'H NMR (300MHz, CDCls); 1.7 (s, 9H), 2.1-2.5 (m, CH>, 2H),
3.2-3.5 (m, CH3S, 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

o 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, CH>S, 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.



bi phenyl ] -4-yl sul fonyl)-1, 3-thiazolidine-2-carboxylic acid and CS | gN
OH 00 O Method A: 5 A stirred solution of

1, 3-thiazolidine-2-carboxylic acid (VII) (6.0g, 45.1lmuol, leq) in

di oxane (60ml, |Ovol), 1M aqueous sod¥um carbonate sol ution (90mi,
15vol ) and water (50nml, 8.3vol) was treated at RT over 50 mnutes with
a solution of a sulfonyl chloride (VI), e.qg.,

[1,1" - bi phenyl ] -4-sul fonyl chloride (12.0g, 47.5mmol, 1.05cq) in

di oxane (50m, 8.3 vol wr.t. thiazolidine input). The thick white
suspensi on which resulted was stir 10 (poorly) for 2.5hrs, when TLC
(silica, 1:1 EtQAc/ hexane, 1@6Accégéq%o d a negligible anount of

sul phonyl chl ori de remai ni ng. IFe EgzL. n m=xture was cooled to 10C
and filtered, solids washed y Fﬁ&ab r¢, and the filter cake
sucked "dry" overnight. The t fYlter gake 2ng) was stirred in

wat er (165nml) and di oxane (160nl), and med to ca. 60C, giving a
clear colorless solution, (pH ca.7), mhbé was stirred at about this 15
tenperature while adding 2M HCl (13nl) give a pH of 2. The resulting
suspension was stirred while cooling to |0C, aged for a few m nutes

t hen tél}ﬂtxueyled (ﬁS&i—Zs@\n{fl[? 189 - Ivhy ek ynl mhlenyﬂar@yllmixlozmrbpnyﬁﬂé phigdolidings3-
t t \ . - ' - hi | 1-4-
O crmmolate: J1 iR shdoniid e nEighid T P T i Qi 2y b2 G (m

SECUTAAA ) I B0 8 5,8, s

D) ; MAENH) 11348507 981, CH(AY) SIBIM (ESIY): 367.2.

Intermediate 7: e.o., methyl 3-([1,1'-biphenyl]-4-ylsulfonyl)-1.3-thiazolidine-2-carboxylate

. . /Nﬁ
S (o]
KN AN
70 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, 49mmol) 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, CDCly); 2.7-3.1 (m, CH,S, 2H), 3.7 (s, CH30, 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(AT), 9H); M(ESI’): 362.5.



0000 O Follow ng the sane nethod A, starting from benzeneacetic acid,

4- (chl orosul fonyl ) - al pha, al pha-di nethyl -, nmethyl ester , the conpound
2-thi azol i di necarboxylic acid, 3-[[4-(2-
met hoxy- 1, | - di nmet hyl - 2- oxoet hyl ) pheny$q sul fonyl ] - was obtained in 63%

yield and 93% 5 HPLC purity. "HRW (CDC13) S 7.83 (d, Jd = 8.67, 2H ;
7.50 (d, Jd = 8.67, 2H) ; 5.47 (s, 1H ; 3.78- 3.90 (in, 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) Met hod B: 10 A solution was nade contal ni ng
atg8: Thigzolidin pediatesiof ggnsrd formula(VIID: e.g.. 3-([1.1
5.5mmol, 1 eq), in
VSO ; va : At ZoC in a dry acet one
bat h. A sol utlon of boron tribrom de (5 559, 22.0mol ) in dry DCM
(30nl) was added drop wi se over a period 0 m nutes. The reaction
m xture was stirred for Ih at OC. The reagti/o nmxture was diluted with
DCM 15 (50ml) and washed wit G so ut 0 |$2X50ml) and with brine
(50mM ) before drying over @ 'u, Iterlng and renoval of
sol vent in vacuo. The desiretd¥rod oD Og&eral structure (M 11),
e.g., 3-([1,1 -biphenyl]-4-ylsulfonyl)-1, 3-thiazolidine-2-carboxylic
aci d, d Aol ated as a white powder (1.8g, 94% . Internediate O
Thi azol'idine internedi ates of general fornmula (XXVIII1): e. g , (1g-3- 20

G il ) fm@mﬁs- e e ST 2 e
SI I(I{([g%? a[ne\;h)am qux l\g%ﬁﬁ pr opy Cta%aérslneafst% éﬁg gb&ﬁ ISVOIQ and Wabero

(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, 1.05¢q) 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 (VI11l), 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.



111V /A SO0/ \ SO000 It Q Internediates of general structure
(XXVl), e.g., (29-3-([!,1" -biphenyl]-4-ylsulfonyl)-N [(1

S) - 3- hydr oxy- | - phenyl propyl ] -1, 3-t hi azol i di ne- 2- car boxam de or
3-([1,1-biphenyl]-4- 90

yl sul fonyl ) -N-(3-hydroxy-1I-phenyl propyl)-1, 3-thiazolidi ne-2-carboxam de
(3.59, 5 7.25mmwl ), were dissolved in dry DCM (20nl) at O0C and TEA
(2.2g9, 21.76mml) was added followed by MsCl (1 g, 8 7mmol) in 10m of
DCM The reaction mxture was stirred for 4h at r.t., then washed with
saturated NH4ClL and brine. The organic Iiybg was dried over Na2S(4,
and the solvents evaporated. The crude pko ts of general structure
(XXviil), e.g.,

(39)-3-({[(29) - 3 ([1, 1" - bi pheny s,ﬁlf ? 1, 3-thiazolidin-2-yl]ca
rbonyl }am no) 10 3- phenyl pr@gW ne an&lﬂf%nate and

3-({[3-([1,1"-Dbi phenyl ]-4-yl sufonyl)-1, 3-thiazolidin-

2-yl ] car bonyl } am no) - 3- phenyl ropyI met hanesul fonate were directly
utilized for the next reaction. "H NVR (300MHz, CDC13); 2.0-2.25 (m

2H) , FRl18wirs e mmgﬁeﬁlodz}ﬁd) stagirt frofh BérRdeadetid acid - (chlorosdif@nyIM
CH2N, "CH2O,°4H), 5. 03 (m ] H), 5.15 (s broad, CH 1I1), 7.2.8.0

(m alphaCHolia- )i;m&t‘hb'l) menihﬂrersmﬂl dhecdpotind azthiazdhdmelcmltb@o(yrbd|aatde§ [d8-(2-
general fornul a, ( ))-N—[ 19) - . ) .
3- aninfsh q)xxjﬂelnglup@tbpjw-]axg)_eé}[yighen}é](]gﬂ@pﬂ]- was obtained in 63% yield and 93%
4 y (f:on -1, 3-thiazolidine-2-carboxam de and N
3-a % ‘nyl propyl ]-3-(11,]" - bi phenyl]-4-ylsul fonyl)-1,3-thiazolid

i ne- 2y RRINQEBEEEs P& B M Ne.é7, ) ; 7.50 (d, Id = 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, 1eq), 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 (XXVIII); e.g.. (35)-3-
20 ({[(285)-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-

vl]carbonyl}amino)-3-phenylpropyl methanesulfonate.




\' \ 0O NHOs a) Mtsunobu-reaction using phthalimde, e.g.,
3-([I,1"-biphenyl]-4-ylsulfonyl)-N[3-(1, 3- di oxo-1,

3-di hvdr o- 2H- i soi ndol - 2- vl ) - 1- phenyl propyl J- 1,

3-thi azolidi ne-2-carboxani de. |ntenn®ldi ates of general structure

(XXVI), e.g., 3-([1,1 -biphenyl]-4-ylsulfonyl)-N(3 5

hydr oxy- | - phcnyl propyl ) -1, 3-thi azol i di ne- 2-car boxam de (1.0g, 1.Ccq,
2.07mol ) were dissolved in 20 M dry THE under nitrogen. Phthal am de
(395ng, 1.5eq, 2.69mmol), diethylazodicarboxylate (470nmg, 1, 5eq,
2.69mvol ) and pol yner bound tenyl phosphi ne (1.0g, 1.5e

2. 70mmol ) were then added and reacti on m xture was shake r 12
hours at RT. Thetr[ﬁﬁenyln osphi ne resin was filte d0)c the THE
sol ution 10 evaporate vaguo. The residue was t DCI\/I and

ogh um car bonat e oI | on an

wat er . T §eP Was drped with pe es Fate andog
concentr acuoQpt 0 give a cjude pr hi-dh \ms puri fiedsjon
e{7/3) as eluent, to ébtain

silica ge usi ng cycl ohexane/ et Byl acet
t he desired products, e.g., 3-([1,1 - biphenyl]-4-yl sulfonyl) N-

[ 3-( giﬂt%rmgfi&g& of %en%rﬂ'slf%ﬁtﬂggﬂ){\ﬁgﬁ/go|(2$) 3' l[ ¥ ?\ﬁ)ﬂ[@}e@lg f?%hlfgé? -N-

I azo I ne- car boxam

purl y3-hblifexy- H 19&52311444;3 -6 oHidiné 216k Boxeinidel or 3 IQH%) henyl]-4-
2. 504“2%1“5 Xi'H pd”ﬁ@s 90- 3. 30 grlr? 1H, CH2S), 30r69([ ( eny]

CH2 Ny suBfadgy )(M(3|-hydr@my 1- ﬁh@zylpmpylH elh)azobdaga Zmarbonamlm3 Sg, 05 7 67
E,ir?g 17??5@%@ A&x)fgrgghﬁplqu;idgl ( Ms%mcigabﬂa& anyI+ ]( (2 )Zg, g %%6mm(')\ﬁ was

N-[ 3-

thi 270N Tae SEERY MISGHY g Bofshmntli RIBPGEMCATCTHG Pebl Bttt pppirred
step, foP4H atr. 3 ﬂ{eﬁ drashl@ﬂ%@ﬁ'%ﬂlrﬁe& WJGI%WBUIN‘ ﬁ%e(&%éimlc layer was dried over
di oxo-1, 3-di hydro- 2H-i soi ndol - 2-yI ) - 1- phenyl propyl ] 3-thiazolidi ne- 2-

car bd‘ak@SOieanc( ﬂm‘sents. eCgoprads Theehydeyeodudis s @enerh] istruetung (XXM TS
EtOH THF (15/1 t
e.g., (3(5) 3- (2 [(?S) 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, CDCL); 2.0-2.25 (m, 2H), 2.25-2.8 (m, CH,S, 2H), 2.87 (s broad, CHj,
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., (25)-N-[(15)-

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

and N-[3-amino-1-phenylpropvl]-3-([1.1'-biphenyl]-4-ylsulfonyl)-1.3-thiazolidine-2-

carboxamide.



tenperature. 1.5 m of hydrazine was introduced and reaction m xture
heated up to 70C for 5 12 hours. The correspondi ng phthal hydrazide
precipitate was filtered off, rinsed with DCM and the organi c sol vents
concentrated in vacua. The residue wa® taken up in ethylacetate (20

m ), washed several tines with a sodi um hydrogeno carbonate sol ution
(109, dried wth magnesium sulfate. The organic solvents were then
concentrated in vacuo to give a crude conpound, which was purified by
fl ash chromat ography using DCM MeOH (98/2) 10 as eluent, affording the
desired conpounds, e.g., N-[3-am no-1-phenyl pr of -3-([1,]" -

bi phenyl ] -4-yl sul fonyl)-1, 3-thiazolidine- 2-car® i de was obtained in
70% vyield as a white oil in 98% pur by (HPLC: I| NVR (400MHz,

CDCI 3); 1.88 (m 2H, CH2), 2.40 (m QH 2.48-2.50 (m | H,
CH7S), 2.89-2.90 (m 1H, CH2S), : 2K, CHZ) 3.70-3.90 (m
2H, CH2N), 5.10 15 (m 1 Bf(% | H ). 6.45 (m | H NH),
7.19-7.88 (m 14H, CH(Ar)] : 0482 47, M (ESI-): 480. 88.
Internediate 11: Substitutesaryl and heter oaryl al dehyde derivatives
of general fornula. (XV1); e.g., 612-(di rreth

R R e T T ey B W MRS
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of NaH (oil was ™not renoved) in dry The m xture was
stirred at rt for 2 hours and 1 h at 60C. Then commerci al

2, 6- dntermodiaysi ali gemetf sfricyre eﬁxm‘m) ¢.21.33gd)1 Ml@@d@@y@@lf@yﬁ)ﬂﬁ’-@he
whol e was stirred at rt overni The crude m xture was di ssolved in
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Conbi d h d 2 t 20. . Th
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dlethylazodlcarboxylate (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, CH3), 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(Ar)), 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



with 3 portions of Et20. Combined organic phases was dried over MySOH4,
filtrated and evaporated. As sone DVF renmained, HCl in Et20 was added.
The solvents were evaporated and the resulting solid was put at the
punp for 4 hours. It was dissolved i nf9H20 5 and basified with NaOH 5M
The desired product (the base) was extracted with 3 portions of Et20,
Conbi ned organic |ayers were dried over MgSH4, filtrated and evaporated
to give the desired product (XXII1),

N-{2-] (6-brono-2-pyridinyl)oxy]ethyl) -N N-dimnmethyl am ne
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adde a so 1on o ct fromthe previous step,

N { 24Ehpefataeni 3- @Y of By deakinexyheintsdductl bhd déaveionyth murehdatedbuprgy 70C for
mml) in dry THE (10 rnL). The reaction mxture was stirred at 15 70C
for 12HBmrsd Hhe eomgapondingsplhglhydetride piesipiitatewas fdtere off) rinsed withdaCM
- 70C, 3 ﬂ the .re ctlon m xture was stirred at. -70C for 2 hours. The
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g npl e 1. General prot ocol s for the solution- phase synt hesi s
¢ 1a:a eﬂlﬂﬂf’éz%flf@fdiﬂ%ﬂ@-deéﬁfﬁ@)@?mﬁ%ﬂé Shet: Ev A [raming- 1geheavyapropynrdld {1 ) ;

iR 3 SRR s a2 ke s . opraineddn Ay gield as 2

2S - | f 1)-N-[(I S)-3-h
(roiyvshlg lélrll;}]l\g?g% m)l’g% ?%ngo: ;Sgl ngn)zl 2:ar bgiam zzle (2R)-3- (r

L B BRERYBboNz, BHERYL A3t G, T LR, AT BI 2R scted; HRL 220
CH,S), 2.89-2.90 (m, 1H, CH,S), 3.20-3.53 (m, 2H, CH), 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.

/

0
M~
N

20 @) 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



car boxam de, (2S5)-3-(1

| ' - bi phenyl - 4-yl sul fonyl )-N-[(R)-phenyl(pyridin-2-vl nmethyl]-1,3- th
iazo | id i ne-2-carboxamide. Strat eg‘?/ 1: N-nethyl norpholine (NVW
(3.24g9, 2.5eq, 32.15mvl) was added t®%* a solution of a 5 conmpound of
general formula (VIII) (Internediate 8, 4.50g, leq, 12.86mmol), e.g.,
3-([1,1"- biphenyl]-4-ylsulfonyl)-1, 3-thiazolidine-2-carboxylic acid,
in dry THE (100m ) and the reaction m xture was cool ed down to -25C
To the reaction m xture was then added over _a period of

X :
i ngﬂ’@gt,loﬂss‘lfb'iiu@l- ThelagrePsy Pase Was. @4&?6@3&&%“@8%5@@m%ﬁ)anﬂnva%@ftmq?%
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(39) m no- 3- phenyl -1 -propanol, was added in dry THE (20nl) over a

per i edapdrafedrnilithesesullting BoHE wa prast tid pwagd fo4 hioackdt wys diasoived in HIO
tenperature and stirred overnight at roomtenperature. The sol vent was
€
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formgha30h)g, 18;(@6,m31c{lg90.1%). _ _
bi phenyl ] -4-yl sul fonyl )-N-[(1S) - 3- hydr oxy- | - phenyl propyl ]-1, 3-thiazolid

chr omkt SEIEHGT M REDR 1 B2 58 Coht FonsPotob e 7 malihg 88
ggagggﬁlggﬁsghﬁez\fgfrpéﬁ,g]f}gﬁ\q\qqugwﬁgmgryy'pg of the desired two pure
general fornmula (1), e.g.,

e BB R b e SRk Bk e rar o ot af - compoun
?'2%{) %Bpﬂg-ﬁ Mhingiesape 11 2-is dimse)l Jeahwasiadded ahy H°6xtp-a soiHEay OB sy | |
N e
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 'HNMR (360 MHz, CDCls); 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, I H).

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-visulfonyD)-N-[(15)-3-hydroxy-1-phenvlpropyl]-1.3-thiazolidine-2-carboxamide: (2R)-3-

([1.1'-biphenyl]-4-yIsulfonyl)-N-[(1S5)-3-hydroxy-1-phenylpropyl]-1.3-thiazolidine-2-




Method A: 96 A solution was made containing a conpound of general
structure (V) (Internediate 6, 0.788 g, 2.15 mmol), e.g., tert-butyl
2-({ [(1S)-3-hydroxy-]-phenyl propyl ] an no) car bonyl ) -

|, 3-thi azol i di ne-3-carboxylate, in anff{ydrous DCM (50 m). At 0C, 4M HCl
sol ution in dioxane (50nml) was added, or alternatively, HC gas,
previously dried with a H S04 cc trap, 5 was bubbled slowy through the
reaction and deprotection was nonitored by TLC using cycl ohexane/ et hyl

acet ate (1/ 1), and stained with a pancal di soI ution. After approxi matel y
45 ) migg ("uleu‘ I' PR R4 ylfe 2 fadd=ih, -" _-'.1 - PN |

evapgr.ated,.in 5 vacuo w { hout heating to avoid salt deconposi tion. I\/bre
DCM Mﬁg—&%——?—k@fﬁ%d and evaporated again in vacuo to renove
remai ning potential MZ (2-3 tines). The desired to product, e.g.,

N ( LS‘B)at&)hi/.dr oxy- | -phenyl propyl]-1, 3-thi azol i di ne- 2- car boxam de
hydrochl oride, was isolated as a Wmte solid and used for the next step

Wi t hoWimdthy kmefphdlinel (NMM) G240 ¢ . 3dipBactseimabtwanaddéditbedsdbutidmofla 6L
4-neck flask, was added a sol ution containing a conpound of general

sir ucbmp@u(ndf)of geBeral horemute VAt (hiteretagliage 81900028 1eqpl J.86mmpl), e.g., 3-([1,1'-

1) ey s i o B ke s edic cidip sy THE (1 90mbend dheter
o 000 HTR RSk 8506 ol 20E: T8 REYHIG0N I 6O0Ey BRI B

during a period reacti

m Xt WS VAR Al periodb s nm%%s fl%bﬁSlBthordﬂ‘Bﬁnél%e(thél%n 1R gk eP50RImo I3 G
and a solution of 1L of NACH I M was added foll owed by 20 1250nL of

NaOHsbMtima ihlthy THdF ¢Biral)n msultiﬁganimte wos sthrred aSbe\‘ié?debrs%)lnuhums
were added at -10C due to formation if ice in the flask.. The slurr
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purification a
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 magnesium sulfate and
concentrated in vacuo, yielding the crude product of general formula (I), e.g., 3-([1,1'-
biphenyl]-4-ylsulfonyl)-N-[(1S5)-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 diastercoisomers of general formula (1), e.g., (25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-
[(18)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-2-carboxamide (more polar compound,
3.1g), and (2R)-3-([ 1, I'-biphenyl]-4-ylsulfonyl)-N-[(15)-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:



25 shows no trace of racem sation. b) Protocols for the N-capping step
97 WMethod A To a solution of the product fromthe previous step,
e.g., X[(I S)-3-hydroxy-1-

phenyl propyl ]-1, 3-t hi azol i di ne- 2- car b%xani de hydrochl ori de (636ng, leq,
2.1mmol) in DCM (50nml) was added a conpound of general structure (VI)
(commercial or Internediate 4, 543ngy, leq, 2.15mml), e.g.
[I,1"-biphenyl]-4-sulfonyl chloride, followed by TEA 5 (1. 74g, 8eq,
17.2mmlzu in dry DCM (50m,) and the reaction m xture was stirred

over i\ g tloatwaScmﬁdQ epatung reompgund raltgepreral sirystuye 6Me (Intgymediate Gny)
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3- ([ ldidxarkel ﬁ@bﬁﬂ)/bv]as Adied ldrfafbﬂ&ﬁia)trvléﬁ}[ HOS) g, pyslriously ldrikd with a H,SO4 cc trap,
phenyl propyl ] t hi azol i di ne- 2- car boxani de, was purified by Silica

gel om bcbgi slpw;ly threhigh |tln@reantloe aod a:iepmtc@nm wias nwonieoed by MIC asmigat e
|d:’1 ag t%gggg‘i%%‘?% tgy ?.cgeg%tgéﬁ /;ﬁ Pq%qrjﬁ ?quoe]; pagca ‘?dlds% 1|1tr1c$nd Aﬁ\g' appprOXImately
(29
S)-3 %%Hougés ﬁ‘ﬁgﬁ&f‘ r 8pyr F%‘aiﬂéé %{]}QH z% Pi%i&#el aéldc%(l;%x aa%tgen f\r/n})orated in
pol an,geaRatHyht _h@&g’@ﬁo AMd salt decomf) osition. More DCM (20 ml) was then added and
(2R)-3-([ 1,1 -bi phenyl ]-4-ylsul fonyl)-N[(1S)-3-hydroxy-1 I5
phen;elvapomdd agaiBin hiamwolo @nmeeZenminoy @nsteimad [HESIS 2pd tiares§ oFtpodosared
310ny), corresponding to an overall yield of 60% Mthod B: To a

$01 uthreduef e.&-, %ﬁ@é&@dhﬂm@jﬁﬂepmnﬂpmﬂuié hvgzolidémarérearaxagyide

| nt en di ate 504 hen | fonic

et a DR Grideed 158 Sk wet TR e Gisitot el SRRCHOI HAGRT ce

(580[?Evr1fﬁﬁﬂonﬁng%ﬁg}a)ctér&aﬁb}i THE 20 solution (10m ). The reaction

m xture was stirre roomtenperature over a 2h period. The excess

of té\g g%/ ﬁpl oride was then evaporated in vacuo and the crude product
sthod Bt o1 ul a (vl), e.g., [I,]"-biphenyl]-4-sul fonyl chloride,

was then directly added to a solution of N-[(I

S) - 3-1hydﬁbﬂyllﬂckﬁi;§hprB afge¢d a soBitioni contindigreecompavind b gengsal structure (V)

15 (Intermediate 6, 60g g, 150.18 mmol), e.g., tert-butyl (25)-2-({[(R)-phenyl(pyridin-2-
yDmethyllamino}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 5SM NaOH solution were
added at —10°C due to formation if ice in the flask.. The slurry was extracted with DCM (5x
500mL) and dried over MgSO4 and evaporated to almost dryness. The desired product,
e.2., (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



hydrochl ori de (636ng, leq, 2.1lmvol) in DCM (50m ). To the reaction

m xture, TEA 25 (1.74g, 17.2mmol) was added in dry DCM (50m ) and the
reaction mxture was stirred overnight at roomtenperature.

Anmi nonet hyl pol ystyrene resin (250ng)%has added to the reaction

m xture and stirred for one hour before filtering at the punp. The
solution was washed with citric acid (aq) (2 x 50nl) and then dried
over MgS™, and evaporated |n 98 vacuo. The pr oduct of general
structure (1), % ' - bi phenyl ].- 4-yl sul fonyl) - 1S) - 3-

hydr Mythpqoﬁér’ﬁq zps@lpyp]w the mdsz@bfrpm IEB&@PEéWde bS)pi:hydrcw-by

Si | I 0% et hyl
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Syl F4gy 8 7 H0® ) andathel reait lzmdada miicred ht
Lﬁﬁaf co%ozqr?é]y 38:[){6)“‘1 fbtréyg?gll\]l( ?\dl n to ane vor ;Ima cl)f QSSNWQEBg
Vet h@&l“@ml ﬁmge@rgrq ng,tpgéﬁ)? F§§§JP3@§8 mg was ad?ie((‘ii to the reaction
123 RO e B o %k@%?ag*%g‘é’ﬂ%ékkoaﬁ thpymp: Fhe sqbianates Hashedonith

us Ofcniircyach gdog (2%ml)afmmrfad o@&wgmnaﬂdﬂ@v fmeaah Ya&uo\dhe! (froa et f
NVM ( nmol ) was added slowy, fol | owe by (1.8g, |5muvl) of

DVAP. geﬂihml strha‘:tnm@/(l),cdngoﬂl-(c[é 1'-bigheny[]44-¥/1sulfoing BeMy{l 15)43 yldfaayl- chl ori de
di ssol ved in 445nL of anhydrous THF, was then added over a period of

30mi phenylpsory!] ﬁkﬁetmé&lﬂdla@r%@eb%amld@d W@Nﬁnf@ﬁthaﬁﬂlcmgebﬁhml%agmpw,
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crude product. No racenisation was detected by chiral HPLC (Wel kA

(S, wlﬂ@mmmw(mmg)oarmm -([12b- hrnbe@fllréeylpmlcﬁmdi -Nrb(d Sprdr hydrenyy
f l as hph%% propy ? 1a§’h%azc§’| cﬂne/ 2- carbggagmoc{e (tlebs% pd‘:far 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.lmmol), 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§)-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. Aminomethy| 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 MgSQs, and evaporated in



product (2S)-3-(

1,1 - bi phenyl -4-yl sul fonyl)-N[(R)-phenyl (pyridin-2-yl)nethyl]-1, 3-

t hi azol i di ne- 2-carboxam de as a white solid. Yield: 53.5% S N Nk O\
\ SOOH 099 (29-3-([ 1,1 -biphenfd]-4-ylsulfonyl)-N[(I

S) - 3-hydroxy- | -phenyl propyl]-1, 3-thiazolidine- 2-carboxam de. 1H NWMR
(300MHz, CDCI3); 1.8-2.3 (m 2H), 2.55-3.15 (m CH2S, 2H),
3636040(mCHZN CH2O, 4H), 5253(mCHIH) 5.35 (s, CH,
0.5H), 5.37 (s, 5H), 7.2-8.0 (in, . MH(ESI): 483.
M ( Esrlacplm"élle nrodswbof gweer quoturg (D, €8=03- dilq ltb lse xiswlfonyl)-N-[(lS) 3

hen

: pheAwiﬁwp%éheﬂ%ﬂw‘lﬁtlﬁ%@ dige 2GATBIRHDBIE! was PG donilis? eebss)
3 5 S%R%H%mgr@‘ ﬁga% - lgécr%t'?& c%ﬁoﬁ @0% e%h)ﬁ%c%ta%e (r{flﬁg)@ﬁ%& v@d‘"};h gave

CH( Atthe sdpbiritionVis{ Sl dbblred&%oCburMi(eEﬁredlséﬁkrSZof g@eNil formMa M, e.g., (2S) 3-
5  ([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1S5)-3-hydroxy- 1-phenylpropyl]-1,3-thiazolidine-2-
carboxamide (more polar compound, 280mg) and (2R)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-
[(18)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-2-carboxamide (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-sulfony! 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, NaHCOj; sat. and NaCl sat. The
organic layer was dried over MgSOs 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 (2S)-3-(1,1'-biphenyl-4-ylsulfonyl)-N-[(R)-pheny|(pyridin-2-yl)methyl]-1,3-

thiazolidine-2-carboxamide as a white solid. Yield: 53.5%.
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O gOOH 010 (2R -3-([ 1,1 -biphenyl]-4-ylsulfonyl)-N[(1

S) - 3-hydroxy- | -phenyl propyl]-1, 3-thiazolidine- 2-carboxam de. 'H NWR
(300MHz, CDC13); 1.85-2.3 (m 2H), 2.55-3.15 (m CH2S, 2H.), 3.65-3.9
(m CH2N, CH2O, 4H), 5.2-5.3 (m CH, 9H), 5.37 (s, CH, IH, 7.25-8.0
(m CH(Ar), 14H); M+(ESI+): 483.0; M (ESI) 481.0. 15 Exanple 2:
3-([1,1"-bi phenyl | -4-yl sul fonyl)-N-[(1R)-2-hydroxy-I-phhenylethyll-1,3-
t hi azol i dine-2-carboxan de. Fol | ow ng the general strategi es and
protocols outlined in Exa starting

([ rZSbsﬁhbhybqohanym-gluyksSng;nyL) V3R b pherslprpl-l G- ddaaplidine-

5: L Aol MBI BRI R T 2RSS Sy ©
%@3&?%@@1@ CH% ﬁ)%@&@ﬁ%%l{%ﬁzﬂ 335 &% (fli]Hgf‘S}ﬁHg@; @Fﬁ(‘ﬂ

CH( Ar0)5H5L47|~Dﬁ8 WﬂlﬁE@H()Ar% 41&91)21\4 (KS('BS183. 14M‘(E,SI )Emml e 3: 3-(11.1

' - bi phenyl] 4-yl sul fonyl) - N-f(R) phen Iy (2-p ry idinyl)nmethyll-1,3-
t hi azol i di ne- 2- car boxam de. Followi ng the general strategies and

protocols outlined in Exanple 1, starting fro 0
([1,1 -bi phenyl]-4-ylsul fonyl)-1, 3-thi gzol iHlin carboxylic acid
(Internmediate 8) and (R)- >\(N,
£
(o)
5
(2R)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(15)-3-hydroxy-1-phenylpropyl]-1,3-thiazolidine-
2-carboxamide. "H NMR (300MHz, CDCl); 1.8-2.25 (m, 2H), 2.55-3.15 (m, CH,S, 2H),
3.65-3.8 (m, CH,N, 2H), 3.65-4.0 (m, CH»0O, 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.
H
[
ok
Orge” o
o)
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(2R)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(1S5)-3-hydroxy- 1 -phenylpropyl]-1,3-thiazolidine-
2-carboxamide. 'H NMR (300MHz, CDClL); 1.85-2.3 (m, 2H), 2.55-3.15 (m, CH,S, 2H),
3.65-3.9 (m, CH:N, CH,O, 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.

15 Example 2: 3-([1.1'-biphenyl]-4-vlsulfonyl)-N-[(1R)-2-hydroxv-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



phenyl ( 2- pyri di nyl ) met hanam ne (Internediate 1), the title conmpound was
obtained in 96% purity by HPLC. CI,. N p 0O/ O 1H NMR (300MHz,
CDC13); 2.5-3.0 (m CH2S, 2H), 3.6-4.0 (m CH2N, 2H), 5.41 (s, CH, 15
0.5H), 5.42 (s, CH, 0.5H), 6.07 (m G% 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+(ESl-):
516.3; M (ESI-) 514.1. Exanple 4: 3-([1.1 -biphen |l-4-ylsulfonyl)-Nf
1- (4-11uorophenyl)-3-hydroxyprop Il-1.3- thi azolidinc-2 -carbox am

de. 101 Follow ng the general strat egl es and protocols outlined in
Examsbmmercit 42 R) ggamm@nz -phenylethanol, the title compound was obtained in 98% purity

([1,1 -biphenyl]-4-ylsul fonyl)-1,3-thiazolidine-2-carboxylic acid
by PG

(I'nt e 8) and 3- am no- 3-(4-fluorophenyl)-1-propanol
(Internediate 2), the title conpound was obtained in 92% purity by
HPLC. F SN 1 OOH 0-10- % S-O5 1H NWR (4 , CDC13); 1.8-2.15
(m CH2, 2H), 2.5-2.9 (m CH7S, 2H) 3.5-3. 8( 2N, CH2O 4H), 5.15

(m CH 1H), 5.25 (s, CH 1H), 7.

501. 3. L L ’ [9>\( SRk

OO

'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,O, 2H), 4.9 (m, CH, 1H), 5.2 (s, CH, 1H), 7.1-7.9 (m, CH(Ar), 14H); M"(ESI"): 469.2;
M(ESI) 467.1.

M-( ESI +) :

Example 3: 3-([1,1-biphenyl]-4-vlsulfony])-N-[(R)-phenyl(2-pyridiny])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 &) and (R)-
phenyI(Z—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-vIsulfonyl)-N-[1-(4-fluorophenyl)-3-hydroxypropyl]-1.3-

thiazolidine-2-carboxamide.




Exanple 5: 3-([1,]"-biphenyll-4-ylsulfonvl)-NT[I-(3-furyl)-3-hy
d~ypropyl]-1,3- 10 thiazolidine-2-carboxam de. Follow ng the general
strategl es and protocols outlined in Exanple 1, starting from 3-
([1.1"-Dbiphenyl]-4-ylsulfonyl)-1,3- t hi%dzol i di ne- 2- carboxylic acid
(Interrredl ate 8) and 3- am no- 3- (3 furyl)-1-propanol (Internediate 2),
the title corrpound was obtained in 98% purity by HPLC. O CS N N /
\ SS0 O OH 15 "H NWR (400MHz, CDC13); 1722(m CH2, 2H), 2.5-2.9
(mCHZS 2H), 3.6-3.8 (m. CH2N, CH2O, 4H) 521(s
Jﬁq)llovengsb@ gslssrehstm&w% apd protogpls oaltlmed71n1E>earmg@H(,fsmf§mg fr

6: ([l9 ﬁ-@ﬁphen&:ﬁ 2 ylsugg)nyl)wgl;tﬁlgzohé ne-Z’L call%o(xE‘ﬁc a>c:1d 6 %‘ermedla(%e 8) angt I§p| €
3- (I | azg frgl\b'réép}fén g tgfr&&)ﬂo}j Meérhddrate &%%RR%WA&E@JAHY%%B{H‘ | RRY inl

-1.3-t xam 1 Fol 1 owi ng" t he gener strategli es and
pr ot GR9b usity b?rr}ﬁlLCn Exanple 1, starting from 3-

]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxylic acid
(Internmediate 8) and 3 5 am no- 3-(2-ch| or ophenyl ) £L- pr opanol
(internmediate 2), the title conpound was obtai in 94% purity by
1-1PLC. r-S NNC 03=0 ™H

i_~ O
O §=0 OH
o)

'H NMR (400MHz, CDCL); 1.8-2.15 (m, CH,, 2H), 2.5-2.9 (m, CH,S, 2H), 3.5-3.8 (m,
CH,N, CH,O, 4H), 5.15 (m, CH, 1H), 5.25 (s, CH, 1H), 7.1-7.9 (m, CH(Ar), 13H);
M (EST): 501.3.

\

Example 5: 3-([1,1'-biphenyl]-4-ylsulfony])-N-[1-(3-furyl)-3-hydroxypropyl]-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
0

'H NMR (400MHz, CDCL); 1.7-2.2 (m, CH,, 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



O H NWR (400MHz, CDC13); 1.95-2.15 (m CH2, 2H), 2.5-2.9 (m CH)S, 2H),
3.6-3.8 (m CH2N, CH2O, 4H), 5.28 (s, CH, 0.5H), 5.29 (s, CH 0.5H),
5.4-5.5 (m CH, IH, 7.1-7.9 10 (m CH(Ar), 13H); M+(ESt+): 517.3.
Exanple 7: 3-([1,1'-biphe 102

-4-yl sul fonyl)-N[1-(3-chl orophenyl | -3-hydroxypropyll-1 3- thi

ol i di ne-2-carboxam de. Follow ng the general strategies and protocols

1,1 - bi phe | sul f -1,3-thiazo

| i di ne- 2-caLr boxylic acid

L3 : ] nhenyH-4yvd sudfongDeN=[ 4 H2oel] aronhe Y GIOXNBIOP -1.3-
nt e medi'.%te ’Ezi t he t'itle conmpound was obtained in 99% purity by
HpL c thiazefidine-Zetasbo € Qa 103 'H NWR (400MHz, CDCI3); 1.8-2.2 (m
CH2, 2H), 2.55-3.0 (m CH2S, 2H), 3.6-3.8 (m_ CH2N, CH2O, 4H), 5.1-5.2

(m dallowding the ganeral sterpgies B praoods outlingd indExsmple7l, starting fiom 3-

38l BB T s
T RGO PR3 PR 2 B3 i R e

([ 1, lg4ohibpAgpy) HP-@! sul fonyl) -1, 3-t hi azol i di ne- 2- carboxylic acid

(I'nternedi at'e 8) and 3- am no-3-(1, 3-benzodi oxol -5-yl) - 1-propanol
(Internediate 2), the title conpound was obtained in 92% purity by

HPLC. O
H
(3
N Cl

L_o O
=0
% OH
0

'H NMR (400MHz, CDCl3); 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.

]

z

utlined in Exanple 1, starting from 3-
[

I

I

Example 7: 3-([1,1'-biphenyl]-4-ylsulfonyD)-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.

Ci

L~ 0
O §\’° OH
o)



CSHO N\ \ OOOOH 10 'H NWR (400M—|z CDC13); 1.7-2.2 (m CHz;
2H), 2.45-3.0 (in, CH2S, 2H), 3.6-3.95 (m CH N, CHO, 4H), 5.0-5.1
(m CH IH, 526 (s, CH 0.5H), 528 G--1, 0.5H), 5.87 (s, CH
1H), 5.89 (s, CH, 1H), 6.8-7.9 (m CHQ r) 12H); M+(ESI +): 527.1;

M (ESI"): 525.0. Exanple 9:

(2S)-3-1(4-tent-butyl phenyl)sul fonyl]-N[(1S)-3-hydroxy-|-phenyl propyl |
-13- 15 thiazolidi ne-2-carboxam de Fol | owi ng the general strategies
and protocols outlined in , Startin

t er t - BuNMBHAIM By C&%}-hgg'}-)2 r(maz%Hz - 5éa3r Qdﬁylél‘:lz%:c?-ﬁ) 3.6-3.8 (m,

{11 SRR Gl 3 A0 Gifonbis har @M@ TRRY S P oE TP 779

-0 0 , CH3, 9 65- 2
oo, % @“@MW@%;@%%%; 5 (m CHZL') a0 !

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.

10

" '"H NMR (400MHz, CDCl;); 1.7-2.2 (m, CH,, 2H), 2.45-3.0 (m, CH,S, 2H), 3.6-3.95 (m,
CH:N, CH,0, 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.

Example 9: (25)-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.



Fol l owi 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
(Intermediate 8) and comercial (3S)%-ani no-3-phenyl -1-propanol, the
title conpound was obtained in 99% 10 purity by HPLC. N g OOH O'H
NVMR (400MHz, CDC13); 0.63 (t, J = 7.3Hz, 3H), 1.29 (s, CH3, 6H), 1.65
(g, J =7.4Hz, 2H), 1.8 (m CH2, I H), 2.19 (m CHz, | H, 2.5 (m
CH2S, | H), 2.94 (dt, J —12Hz and 5.6Hz, CHZS, 1H) 3.65-3.87 (m
CH2N, CHzO, 4H), 5.2 (td, J 6. 6Hz and38Hz ' 15 1H), 5.32 (s,
CH 1H, 7.25-7.8 (m CH(Ar) 9H); Mt(ESI M (ESI-): 475.0.
Exanple 11: 3-([1,1' - bi phenyl|-4-yl uﬁ‘;){i ,)“-
t

| - (2-fl uorophenyl)-3-hydroxypropyl |1 hi @zol i di ne- 2- car boxam de.

105 Follow ng the general strategi eS ang protacols outlined in Exanple
1, starting from 3- D?T@/%:o OH

([1, 1" -bi phenyl]-4-ylsulfo - t hpazol i di ne-2-carboxylic acid
(I'nternediate 8) and 3- am no-3-(2-fluorophenyl)-1-propanol

(Internediate 2), the title conpound was obtained in 96% purity by
HPLC.'HNNMR (400D1HE; TDCE).01 9 (sOCHs, 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.

» HN'
q@fff or

'"H NMR (400MHz, CDCly); 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,O, 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-vylsulfony])-N-[1-(2-fluoropheny])-3-hydroxypropyl]-1.3-

thiazolidine-2-carboxamide.




"H NWVR (400MHz, CDC13); 2.24 (m 3H), 2.25 (m IH, 2.95 (m 1H)),
3.63-3.90 (rn, 4H, 5.31 (m 2H), 6.99-7.86 (m 13H).; M+(ESI'): 501
N1(ESI-): 499, Exanple 12:
3-([1,1"-bi phenyl]-4-ylsul fonyl)-N-[I192-neth yl henyl)-3-h, d~yprop
1, 3- thlazol i di ne-2-carboxam de. 10 Fol |l ow ng the general strategles
and protocols outlined in Exanple 1, starting from 3-

([1, 1" - bi phenyl]-4- yIsquonyI) 1, 3-thiazolidi ne-2-carboxylic acid
(internediate 8) and 3- am no-3-(2-nethyl phenyl)- 1-propanol
(i nt diobedying éh9¥e“‘?fﬂl99tf4t?glés @@dwﬁmmeplwﬂmﬁdamr@eﬁmwe lgs&rmg fiiop By

(P -Binggn )yl st bl dpbffohd5btonsHiylls afngtgle $ang

1 31 aﬁuﬂ@ 3(-9 ﬂ%H}%ph%n}ﬁ F—p?@p% iﬂﬁéﬁne_dzﬁ'té Iéghtlh%t Cglr‘glsé o_m'\é}@[iunQiE@!ls dbtafie in

1- (Z{Mﬁﬁbonnpbpmﬂﬂﬂjs hydroxypropyl] 1,3-thiazoli d ine-2-carboxam

i de. Followi ng the general strategies and protocols outlined in Exanple
1, starting from 3-

([1,1" -bi phenyl]-4-ylsulfonyl)-1,3-thiazolidin car boxylic acid
(I'ntermediate 8) and 3 5 am no- 3-(2- ghoxyphe - 1- pr opanol
(internmediate 2), the title conmpound wa in 87%purity by

HPLC. CS N Ow O
,o°

'H NMR (400MHz, CDCl); 2.24 (m, 3H), 2.25 (m, 1H), 2.95 (m, 1H), 3.63-3.90 (m, 4H),
531 (m, 2H), 6.99-7.86 (m, 13H).; M*(ESL"): 501; M'(ESI'): 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.

U«

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"(EST"): 497; M’
(ESI'): 495.



/ SS0 OH O 'H NWR (300MHz, CDC13); 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, 523 (m 1H, 5.43 (m 10 1H), 6.92 (m
2H), 7.22-7.45 (m 21-1), 7.46 (m 3H§J,6 7.60 (m 2H), 7.77 (m 2H),
7.90 (m 21-1), 8.26 (d, J = 11.7 Hz, 0.6H), 8.47 (d, J = 9.8 Hz,
0.4H); M+(ESI+): 513; M(ESI-): 511. Exanple 14: 3-(]

|, 1" -bi phenyl | -4-ylsul fonyl)-N1 |

gheny'l - 3- hydrox

R X SH ; A o ,_.I‘
protqci)l .ot.in%d in Exanple 1, starting from3 15
([1, r=275 ~42¢ yl )-1, 3-t hiazolidine-2-carboxylic acid
(I'nternmediate 8) and 3- am no-3-(2,6-difl uorophenyl)-1-propanal
(1 nt diodlewving sh@genaralestrategies andrpoataeploautitedandewnmpls 13etaring iftopn By

HPLC. . N 107 .. " H NVR ( 300VHz 13),; 2,01

2H) <&ﬁélgb(9%%nﬁlﬁ4-ygug‘@nﬁﬁ??ﬁ«ﬂbsazgﬁé@ﬁ gty i ppid (EEBepin 8) ang

fi ?Egﬁiﬁo-j-?fyé@%%yﬁgg-prcﬁ)a%& (tetrde®iatd 3 the tMe(dorhoumtiRas obtained
3- ([ lin ¥79h RNy K] sul fonyl ) - N-[ 1- (2, 4- di met hyl phenyl ) - 3- hydr oxypr o
pyll- 51 B-t h i‘azol idi ne-2-carboxam de. Follow ng the general

strategies and protocols outlined in Exanple 1, _starting from 3-
([]1,1" -biphenyl]-4-ylsulfonyl)-1,3-thiazolidi carboxylic acid

(I'nternediate 8) and 3- (s H
N>\Y< OMe

\_ -0
O $=0 OH
0

'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 (n, 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.

A -

Exalﬁple 14: 3-([1,1'-biphenyl]-4-vlsulfony])-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 &) and 3-
amino-3-(2,6-difluorophenyl)-1-propanol (Intermediate 2), the title compound was obtained

in 80% purity by HPLC.
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am no- 3- (2, 4-di net hyl phenyl )-1-propanol (Internediate 2), the title
conpound was obtained in 94.9% purity by HPLC. S N N 11 O g O CH
Oa O 10 "H NWR (300MHz, CDC13); 1.94 (m IH), 2.09 (m IH), 2.30 (in,
6H), 2.56 (in, 1H, 2.87 (m 0.5H), 19799 (m 0.5H), 3.70 (m 3H), 391
(in, 1 H, 5.31-5.37 (m 2H), 6.76 (m 2H), 6.99 (in, 2H), 7.45-7.93
(m 9H).; M (ESI-): 511. M (EST-): 509. Exanple 16: General protocols
for the solution-phase. synt hesis of 1, 3-thi azolidi ne 2 15 car boxam de
derivatives of general fornu é})ﬁ)ﬁom i nt er med general formul a

(OxXxvI HINMR 63 @0 Wi, ;ﬁ]%@lzéaﬂ %t(ﬁb ro% (e, hHéJ %QBKm,é HuB<a9-8 A6 @ Bi),

(it B iatied aPBy Sy B TR GF et GRS) "L Tk IEKRMECE ek b perces:

(di sgligcenent by secondary anines): 20 The rresyl ate derivative of
general formula (XXVI1I) (Intermediate 8, | eq.) and LiBr (1,5eq) were
. e/ 1

di ssql ved in_a \ .- y]S%nRydrOXIV{)Il'J(}I)IV

500nE it O" 1 d -D1PAE 1] H d A
tenp h 0N was added 108 TEA (leq) and the am ne of
? Ei il ?Retz zﬁ' 3-4eq) in |l On acetonitrilel/2- butanone

(1 1 The reacti on m xture was heat d at fl (80C) for The
r eact |06|9W1H$ H LGBl AR AL R 059 FBBFH"FE danple | aﬁ@%ﬁ'@ﬂh@ed in

o naHcbOIER ISR Jirp e %&E@%%%@’e‘%@fo§§98§“8?%§‘§%ﬂ%¥ﬁ Pt
pr odygiindf3-gensfidbtHydpieHyD- ( {prop@to | RHHtenh &fla)FheWitdc@Apound was
obtained in 94.9% purity by HPLC.

i_n 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

(XXVII) (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 &, 1eq.) 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



appropriated gradient EtQAc: Cyclol |exane: McOH Method B

(di spl acenent by primry am nes): The nesyl ate derivative of general
formula (XXVII11) (Internediate 8, g % was dissolved in dry THE
(e.g., dilution 760tng in 76m of TH? Sodi um i odi de (10 eq.),
anhydrous 10 potassium carbonate (2eq.) and the am ne of general
structure |I-1NRSR6 (3.5eq.) were added and the reaction m xtures were
shaken at roomtenperature for 6 days. Potassium carbonate and sodium

i odide were filtered and the THE evaporated, The resi 811@ was di ssol ved
in DEV &) andohe earine eheensrrbstruciurg) IébfﬁyBe)(Wégbm acgtopeiles

e PRANREEL 19; Fhe FERAGRGTATR oErONRRe Sl rs@ﬁ%k%@d@%?@m%ﬁ%gt
anal ﬁggﬁ%&s% d MXF\%H th ft’@orﬂ%h&}%ra"[‘@% aﬁ.@pe@a bRfied FPPRUM) FedidS el inher

puri using a st 15 resin in MOH e reaction mxture was

shak@Oaic (anm) hedrwshédm&thfmf a @@%Slutfﬂﬂ%ﬁé@l’l{@()mt f Tht ergghiaplase was
washed wit met hanol . The final product of %eneral structuregg)l) was
ul

tf’nen drietenseNaSOngMeoondatradet oflggmwé@m a1}) vwasepumifieh withaarpl e
2S)-3-(F) .1 -bi 1 4v|su|fo N-{(IS)-3- 2fu|~
rret h PPY%@M &Tadéﬁﬁtﬁigé% @H 1{g3 t%} |a[zc()I id

i ne-2-carboxam i de. Foll ow ng the general met hod A as outlined in

ExarrrMetlﬁKi, Bdtispldacament bynpt@8)ry 3nfippg)2S) - 3-
(1, bi ph nyIJE Isulfonlgi I ) )

,3-t T anFss e rwf xﬁpsgﬁmﬂ farAia EXXnahb (brspysdiatees. h‘&ﬂe)s‘ﬁ?f’r Bisaplyed
(I nt er d t m _n tit nd
25" vdld SBd B+ AMGSE g8 iy B oL EP) 1RO Boiledd ok AR
{ (5300 %ss%&%@%ﬁe%@@@ 3RAME amGRABYenckaBandnde (FINRZRY (3 .geé.élﬁb'?re GHEY

2.45-3.00 (m 2S, 2H), 2.7-3.0°(m CH2N, 2H), 3.6 (m N, 2H),
2 @ml thiHzddction 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 (1) was then released using concentrated

HCI/MeOH (1/1) over night.

20 Example 17: (25)-3-([1.1'-biphenvyl]-4-vlsulfonyD)-N-{(15)-3-[(2-furylmethy)(methyl])-

aminol-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.



2H), 4.7 (m CH IH, 53 (s, CH 1H), 6.37 (m CH(furyl), 1H), 6.56
(m CH(furyl), 1H), 5 7.05-8.0 (m CH(Ar), 15H), 8.7 (m NH, |IH;
MF(ESI): 576.1; M (ESf): 573.8. Exanple 18: (2S)-3-([1,1'-biphen
I1]_4-ylsul fonyl)-Nf(1S)-3-(diethyl ak¥Pno) - 1- phenyl -

propyl | -1, 3-thi azol i di ne- 2- car boxani de. Fol | owi ng the general nethod A
as outlined in Exanple 16, starting from (3S)-3-({[(29-3- ([

1, 1' - bi phenyl ]-4-ylsul fonyl)-1, 3-t hiazolidin-2-yl]carbonyl }

am no) - 3- phenyl propyl 10 net hanesul fonate (Internediate 9) and

NN- di et hyl ami ne, the title conpound was obt ai in 98.6% purity by
HPLC. g H N OO k N\ OaO'HNZI\/E;ZéMO O; 1.05 (t, J =

7.3Hz, 6H), 1.88 (m CH2, 2H), 2.79-281 PN, 6H), 3.05 (m CH2S,
1H), 3.05-3.50 (broad, H20, 3.81 , 4.86 (td, J = 15
6.6Hz and 3.8Hz, CH, 1H), 5.44 8 (s, CHz, 2H),

7.24-7.33 (m CH(Ar), 5 m mPAr) 3HN_7. 76 (m CH(Ar), 2H),
7.95 (m CH(Ar), 4H), 8. |v++(|531+) 538.0; M (ESI-):

536.0. 110 Exanple 19: /"0
(28)-N-{(1S)-3-1benzyl (net hyl ) am nol - 1- phenyl propylLY-3-([I.1"-bi phenyl]
-4- |sulfonyl)- | ,3-thiazol idine-2-carboxam de. Follow ng the general

rrethod A as outlined in Exanpl e 16, starting from (3S)-3-({[(29)-3- (]
1 1 HNMRy(BpOMHi s(DDCdﬁy'II)IN],\/H{(EBﬂ(H\z{Hz dDCER);yl. Bﬁa?r BcﬁrrylZH) 2.5 (s, CH;sN,
hanesul fonate (1nternedi ate

3-ph

N o D, oA 10 L ST i 51 rRO (% KT abrle (ML BN et b 2 Ao &N,

puri g0y, HOECerY 1), 5.3 (s, CH, 1H), 6.37 (m, CH(furyl), 1H), 6.56 (m, CH(furyl), 1H),
5 7.05-8.0 (m, CH(Ar), 15H), 8.7 (m, NH, 1H); M"(EST): 576.1; M (ESI): 573.8.

Example 18: (25)-3-([1.1'-biphenyl]-4-ylsulfony])-N-[(15)-3-(diethylamino)-1-phenyl-

propvl]l-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.

=
5 —M

'H NMR (400MHz, DMSO); 1.05 (t, ] = 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, CHN, 2H), 4.86 (td, ] =

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),
SH); 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.



OO0 /N'H NWR (300Miz, CDC13); 1.75-2.1 (m 2H), 2.2 (s
(

2.3-2.9 (m CH2S, 2H), 3.3-3.5 (m CH2N, 2H), 3.6 (s, CH2N, 2H), 3.9
(m CH2N, 2H), 5.0 (m CH 1H), 5.3 (s, 10 CH IH), 7.0-8.0 (m
CH(Ar), 19H), 8.6 (m NH, 1H); M-(ESIM): 586.2: M (ESI-): 583.8.

Exanpl e 20:

(2S)-3-([],1" -bi pheny] -4-ylsul fonyl)-N((1S)- 3- {rrethyI[Z (2-pyridinyl

ethyl]- amno } -1 -phenyl propyl)- 1,3-thiazolidine- car boxam de.

Fol I ow ng the general nethod A as outlined in Exanpl e starting from

(39) E_xamnle 38) (25)-Ni{(15k3-[bepndeyethyhapino]-1- Dhenvlpropvl} 3 ([1.1'-biphenyl]-4-
-1 3 | } am no) - 3- phenyl propyl 15

N—rret hyl - 2 (2 pyri di nyI )et hanam ne, the title conpound was obtained in
100%Hmllomtipg iblye gerePalonetbediH-A an o8tlineg! iN Exangplk 116, istarting Riom (HDIAL[(25)-3-

D'VBqéLbll @15931&% %Zlfugjé%(%zl aéﬂ?12‘@44)g‘@'yﬁt‘%ﬁhﬁéﬂﬁmmp@&@%ﬁ?’%ﬁw%ﬁz,
2%;” ﬁet%zn%uéf%%\%%n%ﬁ%% ?n”ﬂ Al e ety G gh e Hdppdtnd

3H) vZasQQJTZmEQ nﬁ '9'8% EﬁKﬂ‘%’By G. 7-83 (m CH(Ar), 5 4H), 8.33 (m
NH); M-(ESI'): 601; M (ESI"): 599 Exanple
21 (28) 3- (f 1 I -blphenyll-4 yl sul fonyl ) - N

S) - 3-[ (2- hydroxyet hyl ) (net hyl )- am no] - 1- pher
i azol i di ne-2-carboxam ide. Follow ngdt he gene
in Exarrple 16, startingfrom(SS)-E—g(s[(m:- -
([1,1"-biphenyl]-4-ylsulfonyl)-1,3 i a oI|-

i n-2-yl]carbonyl }am no) - 3- ihen. opglo o)
N

'"H NMR (300MHz, CDCly); 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.

ofl} -1 ,3-th
met hod A as outli ned

Example 20: (25)-3-([1,1"-biphenyl]-4-ylsulfonyl)-N-((15)-3- {methyl[2-(2-pyridinyl)ethyl]-

amino}-1-phenylpropvyl)-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.

» x«"'

(0]
§=0
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o 4 N=



10 nmet hanesul fonate (Internediate 9) and 2-(nethyl am no) et hanol, the
title conpound was obtained in 94.3%purity by HPLC. S N,, NOO / S=
N OOH 'H NWM (300M#z, CDC13); 1.8-2.2 (m 2H), 2.36 (s, CH3N, 3H),
2.45-3.05 (m CH2S, 2H), 2.6-2.7 (mlEH2N, 4H), 3.7 (m CH2O 2H),
3.7-43 (m CHN, 2H), 5.1-5.25 (m CH, 15 11-1), 5,48 (s, CH IH),

7. 258 O (m CH(Ar), 14H), 8.55 (m NH, 11-1); M(ESI): 540.2; M

(ESI ): 537.99. Exarrple 22: methyl [f(3S)-3 (((28) 3 1.1

' - bi phen | sul fonyl)-1,3-thiazolidin-2- ca | '}
ot O MR A0 SIS 5 i 6. S bt Sng, %aq@ng@Herlm 2.50

Eh“F 1o, ﬁlﬁlﬁeﬁlﬁba 235 88 (Mol Sia2 R ot P ISP P kme bis 25 A 7-504
(ot (55 2R CRATADESE, FRDAR). . JARLIEEL D), B A ARingl). 294:7.25 (n.
by H@J@(Ar%lzfl?) 7@0@49@4 NCH(AY, /310, 37.60- 0, (c&@mﬁmmm) (mLCHia3

CHI N 5-3.0 (m CH2S, 2%
25") 431)4803, (rﬂ-@N,(AQ)-NH)B%Q ((15 IHCASH); BF(ESE):% M(Eﬁlm 2H), 5.1

Example 21: (25)-3-([1.1'-biphenvl]-4-visulfony)-N-{(15)-3-[(2-hydroxyethyl)(methy])-

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-phenylpropy!
10  methanesulfonate (Intermediate 9) and 2-(methylamino)ethanol, the title compound was

obtained in 94.3% purity by HPLC.

'H NMR (300MHz, CDCls); 1.8-2.2 (m, 2H), 2.36 (s, CH;3N, 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-

1lcarbonyl}amino)-3-phenvlpropyl](methyl)amino]acctate.

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.



(m CH, 1H), 5.49 (s, CH, IH), 7.2-8.0 (m CH(Ar), 14H), 8.6 (m NH,
1H); WESI+): 5 568.2; M(ESI-): 565. 8. Exarrple 23:

3-([1,1'-bi phenyl] - 4- yIsquonyt) N-[ 1- phenyl - 3- (1- pyrrolidinyl
propyll-1,3- thi azo |l i di n e-2 -cldéb oxami de. Follow ng the
general nethod A as outlined in Exanple 16, starting from3
({[3-([1,1 - biphenyl]-4-ylstilfonyl)-1,3-thiazolidin-2-yl]carbonyl }
am no) - 3- phenyl propyl 10 net hanesul fonate (Internmediate 9) and
pyrrolidine, the title conpound was obtained in 99.2%purity by HPLC.
SN NoO-tOO 'H NWR (300MHz, CDC13); 2 15 W (m CH2, 6H),
2.45-3.05 (m CH2S, 2H), 2.5-3.5 (in, 3.9-4.25 (m CH2N,
2H), 5.2 (m CH, 1H), 5.5 (s, CH m 15 CH(Ar), 14H), 8.5
(m NH, 1H); M+(ESI): 536.3; M(E Exanpl e 24:

3-([1,1 -bi phenyl | -4- ylswfonyl Ty am no) - | - phenyl propyl | -1
, 3- thiazolidine-2-carbgxan .

: Iovm nyg-t he general nethod A as

outlined in Exanple 16, ) romS({[S (’[1%
bi phenyl ] -4-yl sul fonyl) - ¥ thlazolldln 2-yl]car o }
am no) - 3- phenyl propyl net hanesul fonate (Inter i atle 9) and

N, N-di net hyl am ne, the title conpound was obtained in 99.6% purity by
HPLCI L RIMR NofMYYz, EDP1D; 9.8-2.2 (m, 2H), 2.4 (s, CH3N, 3H), 2.5-3.0 (m, CH,S, 2H),

2.6-2.7 (m, CH,N, 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 (ESI"):
5 568.2; M'(ESI): 565.8.

Example 23: 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[1-phenyl-3-(1-pyrrolidinyl)propyl]-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.

'H NMR (300MHz, CDCl3); 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)- | -phenylpropyl]-1.3-

thiazolidine-2-carboxamide.




'H NMR (300MHz, CDC13); 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, CHIH) 7.2-8.0 (m CH (Ar),
14H) 8.5 (m NH, 1H); M<(ESI+): 510.P3 M (ESI-): 508.1. 10 Exanple

N- [ 3-(1-azepanyl) - 1-phenyl propyl]-3-(11, 1" -bi phenyl]-4-yl sul fonyl)-1, 3-
t hi azol i di ne- 2- carboxam de. Fol | ow ng t he general met hod A as outlined

i n Exanpl e startjng from3 [1,1- henyl.]-4-yl sul fonyl ) -

1, 3- tﬁqnﬁmngah%ggn%rai @aFlmsin@qa}sanéd @L%maﬁp fﬁaﬁgartmgwéﬁom e(s{m{énite
(Int rredl the titl e, conpoun obtained in 99.1 %
15 pdt @fﬁnﬁ%l&?ow'?iﬁp Berlidi 61/‘:1 arbo m%@ﬂ“‘})\l\?ﬁ’@ﬁ‘%‘ ‘W?ESA F):

562 i

1 ph223&“%65“?6?’%?%@?%&?%%‘%?%%“4 AR EASE mbol v, | e,
Fol | ataiged he996he patityTey HRLA as outI ined in Exanple 16, starting from
3-({[3-([].,1"-

bi phenyl ] -4-yl sul fonyl)-1,3-thiazolidin-2-yl]caghbonyl }am no) - 3- phenyl pr
opyl 5 nethanesul fonate (internmediate 9) and ri dine, the title
conpound was obtained in 99.5% purlz_ysby HPLC) s NN 11

Rt
o

'H NMR (300MHz, CDCl3); 2.2-2.7 (m, CH,, 2H), 2.45-3.00 (m, CH,S, 2H), 2.7 (s, CH;N,
3H), 2.9 (s, CH3N, 3H), 3.5-3.9 (m, CHN, 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-phenvlpropyl]-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'(ESI'): 562.3.



OO O0-a M (ESI'" ): 550.3; M (ESU"): 548.2. Exanple 27:

3-([1,1" -biphenyl]-4-ylsul fonyl)-N-[3-(4-norpholiny

)-1-phenyl propyl]-1,3- 10 thiazolidine-2-carboxam de. Follow ng the
general nethod A as outlined in Exanpllé 16, starting from
3-({[3-([1,1"- biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl }
am no) - 3- phenyl propyl nethanesul fonate (Internediate 9) and

nor pholine, the title conpound was obtained in 99.3%purity by HPLC.
CSN NOO 15 O MI(ESI'): 552.3; M(ESI-): 550.2. 115  Exanpl e 28:
3-([ W@ﬂmﬁﬂ%ﬁlﬁulfowﬁﬂﬂ 1 sphgnyl-3-(1-piperidinyl)propyl]-1.3-

droxLé.— Ehgn!.ﬁl ﬁt hg/ll)é nmet Egl )- am no] - 1- phenl propy 11-
1, 3- i i am de. Follow ng the general nmet hod A as

outlined in Exanple 16, starting from3-({[3-([1
bi phdioylopving yhe gérfesalmithpd3A anicatlindddinrE nyple da lsmmmg & d)({ B-pbehy! pr

opy f ona . nt
i BRATR o S oS ARSI e G D iRt PHESY BERRY ned | n 8206
py r ! trXetRXnés'ulip %&e (Imen%le&iﬁte % 291d piperidine, the title compound was obtained in
99.5% purity by HPLC.

»
?f ™

M'(ESI'): 550.3; M(ESI): 548.2.

Example 27: 3-([1,1'-biphenyl]-4-vylsulfonyl)-N-[3-(4-morpholinyl)-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'(ESL): 550.2.

15



ON HO M+(ESI ): 616.3; M (EST): 614.9. Exanple 29: 3-

[1, 1" -bi phenyl | -4-ylsul fonyl L{3-[ (3-hydr oxy- 3-phenyl propyl ) (nethyl)- 1o
am no -1-phenyl propyl -1 3-thiazolidine-2-carboxam de. Follow ng the
general nethod A as outlined in Exanpllé 16, starting from

3-({[3-([1,1 - biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl }
am no) - 3- phenyl propyl nethanesul fonate (Internediate 9) and

3- (net hyl am no) - 1- phenyl - | - propanol the title conpound was obt ai ned
in 85%pur|t\é by HPLC \ NCSHN---~ \ \ S'~O~NOOH 15 116

W ESIExg A843(f eny gsRy mulfomwhiyy« 3e62-hydroxy2- pheny]ethvl)(methvl)-
| ' - bi pheny ul iy % s hydr oxyc cIoheva)am noj - 1-

r] ..._: (e.

Fol | owi ng t he general
matho Bas outllnedln Exanpl e 16, starting from 3-({ %7

bi phdiojloping yh@gearfemmwmdamaa.oazlqudnrﬁ@wplpdér st %rmm ({83 ()[Hehyl pr
opy!l hexanol , the

th | nt er nedi 9
o7y ity TSB! G izl 4oy A Sy RGP e'ilflpwpal ot 60 0
5  methanesulfonate (Intermediate 9) and 2-(methylamino)-1-phenylethanol, the title

compound was obtained in §2% purity by HPLC.

M (ESI™): 616.3; M (ESL): 614.9.

Example 29: 3-([1.1'-biphenyl]-4-ylsulfonyl)-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.

3

[ org°”
n N
O o} 4 OH

15



HO Mr(ESI): 580.6; M(ESI-): 578.8. 10 Exarrpl e 31:

N-[ 3- (benzyl am no) -i - phenyl propyl | -3-([1.]"' - bi phenyl | -4-yl sul fonyl -1 3-
t hi azol i di ne- 2- car boxam de. Fol |l owi ng t he general nmet hod B as outlined
in Exanple 16, starting from 3-({[3-([f, 1"

bi phenyl ] -4-yl sul fonyl)-1, 3-thiazol i di n-2- yI ] car bonyl } am no) - 3- phenyl pr
opyl nethanesul fonate (I nt ernedi ate 9) and benzylamne, the title
corrpound was obt ai ned in 15 99% purity by HPLC. g H O / S=0 H O 117

I\/Hr( ESI +). BTl 8; Mg - 569.99. Exanple 32: 3-(f
1, ny 63045 Ml Eﬂbr{l}ﬂlll\p(l phenyl - 3-{[2-(2-p idinyl)ethyl]-
am no} prop yl)- I ,3-thiazolidine-2-carboxam de. Foll ow ng the general

et h(BikaBu:ﬂé BOuBl(ThedbmheEﬂWleu[anvBIMﬂBF[m@rlfvﬂmwé[dhaxmhmhnd b

bi phenyl ]- yI suI fonyl )-1, 3 th| azol I di n-2-yl]carbonyl }am no) - 3- phenyl pr
opy| phenylpremd i It Irthiagolidine-2res: 91dB)  and 2- (2- pyri di nyl ) et hanam ne,
the title corrpound was obt ai ned in 97.4%purity by HFLC. N N N S-00

I\ Rollding the general method B as outlined in Example 16, starting from 3-({[3-([1,1-

5  biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl}amino)-3-phenylpropyl
methanesulfonate (Intermediate 9) and 2-aminocyclohexanol, the title compound was

obtained in 99% purity by HPLC.

10

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.

»
ot



1/ M(ESI): 586.9; M(ESI"): 585.3. 10 Exanple 33: Ceneral protocols
for the solid-phase synthesis of 1,3-thiazolidine-2- carboxam de
derivatives of general forrmula (1) a) Loading step A solution of an
suitably protected internediate of geléral fornula (111), e.g.,
3-(tert- butoxycarbonyl)-1, 3-thiazolidine-2-carboxylic acid (8.6g,
35.7mmol ) in dry DCM (100m ) 15 was added to Kai ser oxine resin (10g,
11 9nunol ) suspended in dry DCM (100m ). Diisopropyl carbodiimde (4.5g,
?\191% was then added to the suspension and shaken overnight at
anbr ( S&ln))é‘fﬂét&:nl\é(E%b Y689 was then filtered at the punp and washed
sequentially with NM°, DCM MOH and finally diethyl ether before being
dri edEeimpleG2: B[ VAtbiphedVl]b)-y Nutfopy DI ipghenst-8p{[24@-pyhitiny Bethw]-
obt ai ned |n the revr ous Ioadr ng step was shaken with a 20% sol uti on of
i IO g ) : gamoxanae® (1 00m ) for 30 mnutes prior to
frlterr ng at the purrp and vvashr ng sequentially with aliquots of NWP,
DCM  Pdifawiapdhé padrhymeitRidns las ubigied ingfaimepleel6)gtaalfing Groad 35(@MBW([1,1'-

tenperature in vacua. 5 ¢c) N-capping step The resin fromthe previous

depr dtiplenybr4syingfomyd)-1 Bathsdzed daat 2 yk] carbo vyl amlnmo)f-B-ipmenylpr(m)é (appr ox.

50ny of dry r sin/well; oad ng 0, 047nmol each wel |

¢ eatethaggon EGJIIIPTSH}?P %}‘i“?f&(( Byf(‘(bgl),@hﬁﬁm"@e iy ompotnd was

_dIISO I 3eq) in NW (1 m), overnight. The
pl ate \Rggx‘# 25/4?%@@&396 shake n over ni ght at anbient 10 tenperature.

After this time, the resin aliquots were filtered, washed sequentially

with aliquots of NMP, DCM and finally diet et her before being dried
at roomtenperature in vacuo. s H
N

N o0
o) H =
a®
N

M (ESI"): 586.9; M(ESI'): 585.3.

10  Example 33: General protocols for the solid-phase synthesis of 1.3-thiazolidine-2-

carboxamide derivatives of general formula (1)

a) Loading step

A solution of an suitably protected intermediate of general formula (IlI), e.g., 3-(zert-
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



d) C eavage step Amines (1V) (e.g., fromcomercial sources, or
Internmediates | or Internediates 2, 15 0.042mvl) were added to
suspensi ons of the functionalised oxinme resin hatches fromthe
previous step (50ng, 0.047mmol) in DANMB(0.5-1 nl), and the plates
seal ed and shaken over the weekend period (-66 hours) at anbient
tenperatures. After filtration, the resultant solvent was evaporated
in vacua to give the products of general fornula (1), which were

anal yzed by HPLC and nass spectroscopy. |In cases where an

N- Bodtherresisarhitaiged imihs meyions lpadisgstepowas phakiennwith pr’dduselutigngd] ut i on

anbi & 5@@%@@%&3@ el ismrthone HD OB 40 foin R BRI dndernE At e tiap
E,an'raé 35 6L AR, 0! Alors O FRAD ODSY o el § ALy Plather

-b'u@l‘tﬁ@)ﬂelngldbié&ui founy kdmPerdtir® ik a4Akd. d i ne- 2- carboxam de.  Fol | owi ng
the general solid phase nmethod as outlined Exanple 33, starting from

3:(tept but oxycar bonyl ) -1, 3-t hi azol i di ne-2-carboxylic acid, Kaiser
mg) éggcwpu[zg %/‘% bi phenyl ] -4- sul fonyl chI oride and benzyl arni ne t he

title conpound was obtained in 97% purity HPLC. 119 N CS

o ot ddhe resimNRo4bo mwoc{ﬁmpteczioesseplwemracsfz‘-ged apfo, a 46-wefl filt%rnP]aéﬁ-IZN

1 4H) (an’ES?qé% ojﬁy f@SlRA_\’t’é‘éé]Lgadln&%%@ﬁ/b%?@%? af® ALl wellaked
':_ be%&’l} a%uif&ﬂ¥1t&{|5r,9@tvi)0<@emdlﬁﬁal 24y hhd &@@ﬂawre%ylgmm% Q. mﬂaﬁmm d

ow ng the general” solid phdase nethod as outlined Exanp
st ar Beqyirf NMP%hﬁatl)?bt/errhgﬁtowe@rldle Ryds)thed sGaltthiand @halohmengdxt b’Oa(mblemt
acid, Kaiser oxime resin, 4-tert
10 tcmperature 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 stirrcd 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-benzvl-3-([1.1'-biphenyl]-4-viIsulfony])-1.3-thiazolidine-2-carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(zeri-

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.



but yl benzenesul fonyl chl ori de and benzylam ne, the title conpound was
obtained in 97.1% purity by HPLC. N\ N/~ ttoo \ 10 1H NWVR (300MHz,
CDC13); 1.1 (s, CH3, 3H), 2.3-2.8 (m CH2S, 2H), 3.5-3.8 (in, CH2N,
2H), 4.2-4.4 (tn, NCH2Ar, 2H), 5.2 (s\l9CH, 1H), 7.0-7.65 (m CH(Ar),
9H); M (ESI'): 419.8; M(ESI): 417.4. Exanple 36: 3-([l,!"'-biphen |y
1-4-yl sul fonyl)-N(4-net hoxybenzyl)-1, 3-thiazolidine-2- 15 carboxam de.
Fol |l owi ng the general solid phase nmethod as outlined Exanple 33,
starting from3-(tert- butoxycarbonyl)- 1,3-thiazolidine-2-carboxylic

acid, Kaiser oxinme resin, 1,1 -biphenyl-4 120 fonyl chloride and
4- met hoxyphenyl ) met hanam ne, the title co un obtained in 98%
purity by HPLC. O N>_ ~ N O S~O O~ H OMHz, CDO 3); 2.6-3.1

(m CH2S, 2H), 3.7-4.1 (m CH2N, 211 .
(in, NCH2Ar, 2H), 5.6 (s, Ng ¥ (m CH(Ar), 13H): M-(ESI]:
469.1; M (ESI-): 467.4. g—‘[q) 1' - bi phen 1} |-4-vlsul fony

amul e
(2-thien I ~yl)-1,3-thiaz 04@ arooxam de. Follow ng the general
solid phase net hod as out IYfed Exarrple 33, starting from3-(tert-
'H NMR (400MHz, CDCls); 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"(ESI"): 439.1; M(ESI):
437.0.

(s, CH3O, 5 3H), 4.6-4.7

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-(zert-
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, CDCl;); 1.1 (s, CHs, 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-



10 but oxycarbonyl)-1, 3-thi azol i di ne-2-carboxylic acid, Kaiser oxine
resin, 1,1 -biphenyl-4- sulfonyl chloride and 2-thi enyl net hanar ni ne,
the title conpound was obtained in 94% purity by HPLC. S> {N S N 0-0-
O 'H NVR (400MHz, CDC13); 2.55-3.1 (m20CH)S, 2H), 3.65-4.05 (m CH2N,
2H), 4.6-4.85 15 (m NCH7Ar, 2H), 5.5 (s, CH 2H), 6.95-8.05 (m
CH(Ar), 1214); M+(ESI+): 445.1; M (ESI-): 443.1. Exanple 38:

3-([],1 -biphenyll-4-ylsulfonyll)-N(2-furvlmethyl)-1, 3-thiazolidine-2-
carboxam de. 121 Follow ng the qener al solid phase nethod as qut]ined
Exampsulorygl chieride ang 4fm§ﬂ10§_yph@r,1x )methanamine, the title compound was obtained in
but o r ban = =t hi azol i di ne-2-carboxylic acid, Kaiser oxine resin,
1,1 %ﬁ%ﬂ?éﬂ@?’i’i}ﬁ)}&jf onyl chloride and 2-furyl nethanam ne, the title
conmpound was obtained in 92.2% purity by HPLC. C CAN O N o-o0-too 5
"H NMR (300MHz, CDCI3); 2.6-3.1 (m CH2S, 2H), 3,84 3 (m CH2N, 2H),
4.6-4.75 (m NCH2Ar, 2H), 5.7 (s, CH 2H), e@\ CH(furyl), 2H),
7.45-8.3 (m CH(Ar), 10H); M+(ESI+):g 42945 WL (ES |-): 427.5. Exanple
39: N

3-([1,1 -bi phenyl ]-4-yl sul fonyl)-N ,&}Tr\ﬁor obenzyl ) -1, 3-thi azol i di ne-2-

| o carboxam de. Follow ng the g ragzéobi d phase nethod as outlined
Exanpl e 33, starting fro\(\)

'H NMR (400MHz, CDCl3); 2.6-3.1 (m, CH,S, 2H), 3.7-4.1 (m, CHzN, 2H), 3.8 (s, CH30,
5 3H), 4.6-4.7 (m, NCH,Ar, 2H), 5.6 (s, CH, 1H), 7.3-8.1 (m, CH(Ar), 13H); M*(ESI"):
469.1; M'(ESD): 467.4,

Example 37: 3-([1.1'-biphenyl]-4-vIsulfony)-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.

'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-ylsulfony])-N-(2-furylmethyl)-1,3-thiazolidine-2-

carboxamide.



but oxycar bonyl )-I , 3-thi azol i di ne-2-carboxylic acid, Kaiser oxinme resin,
1, 1" - bi phenyl -4- sul fonyl chloride and (4-fl uorophenyl)nmethanam ne, the
t|tIe corrpound was obtained in 92%opurity by I IPLCC. F / 1 CNSN O
O 15 'H NWR (400MHz, CDCI3); 2.65-3.12{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+(ES1): 457.4; M (ES1"): 455.2. 122 Exanple 40:

N- benzhydryl - 3- (11, 1' - bi phenyl ] -4-yl sul fonyl)-1I, 3-thiazolidine-2-

car boxam de. Follow ng the general solid. phase nethaod as outlined
Exanﬁoélogsgng sheageneral soligrplmise megthod as outlmed Example 33, starting from 3-(ters-

b bany! 3 h | - K
RSB L P AR ST
tit 5% O'H
I ?’A%@WEH“?:%%@‘%?” 7 9%‘"@842%’?%2% ?O?B%‘f‘gﬂé&f %%é%szi,N ()26{1)% 5.3
(s rity bY)HPIBC2 (S x2, NCHAT, 111), 7.3-8.15 (m CH(Ar), 19H):
Me(ESI ) B15 3. M (ESI.): 513.7.

'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-ylsulfony])-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.

!

'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.

15



10 Exanple 41: 3-([1, 1 -biphenvll-4-ylsulfonyl)-

[1 (4-11uorophenyl)ethyll-1,3-thiazolidine- 2-carboxam de. Foll ow ng
t he general solid phase nethod as outlined Exanple 33, starting from
3-(tert- butoxycarbonyl)- 1,3-thiazolli2di ne-2-carboxylic acid, Kaiser
oxime resin, 1,1 -biphenyl-4- sulfonyl chloride and

1- (4-fl uorophenyl)ethanam ne, the title conpound was obtained in 15
8596purity by HPLC. F H CSN No-ot M(ESI): 471.2; M (ESI-):
1,1 blphegyl]l4 yls%lfonyl).N-(% et h

phase thod as outlfned Exanple~33 starting from3-(tert-

but o )- 1, 3-thiazolidine-2-carboxylic acid, Kaiser oxine

resin, 1,1'-biphenyl-4- 5 sulfonﬁ chl ori de and

(2- mﬂdﬂplvphg ty¢ pemerabsodid plase mhethod @b eudumcﬁxmnw&s33olstaatm@&0ﬂm3 @9%
ty by H

pur b%lto%y-carlf)onyl) I l.’»_'thlazohcl]\%ne 2- carboxync acid, Ealser 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

O-OF" 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'(EST"): 515.3; M'(ESI'): 513.7.

10 Example 41: 3-([1.1'-biphenvl]-4-ylsulfonyl)-N-[ 1 -(4-fluorophenyl)ethyl]-1,3-thiazolidine-

2-carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(fert-
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.



M-(ESI " ): 453.2; M (ESI-): 451.0. Exanple 43:

3-(j 1,1 -biphenyll-4-ylsul fonyl L(2, 6-di fl uorobenzyl)-1.3-thiazolidine-2
- 1o carboxam de. Follow ng the general solid phase nethod as outli ned
Exanpl e 33, starting from3-(tert-

but oxycar bonyl ) -1, 3-t hi azol i di ne-2-carboxylic acid, Kaiser oxine resin,
1, 1' - bi phenyl -4- sul fonyl chloride and 2, 6-di fl uorophenyl ) nmet hanam ne,

the title conpound was obtained in 85%purity by HPLC. F CS N N 11 F
0 Oa S=O O 15 Mr(ES 475.2: M (ESI-): 473.0. Exanple 44:.

¢ Al 1'4bip S i-‘ulfs‘." S HMMEYIN OSBEY 2 Q20
e-2- carboxanide. 124 Follow ng the general solid phase nethod as
outlﬁﬁagﬁégﬁgéle 33, starting from3-(tert- butoxycarbonyl)-

1, 3-thi azolidi ne-2-carboxylic acid, Kaiser oxinme resin,

1, 1' Heillomdng thergenaual sohid phase orethed an autdined dixanmple dghstaytingrEonuddfarire,
: ; . . i

! R]eF Iug)%cgﬁ)rg%c})/'lﬁq g,3-t Taz0 ltd?r{er-] %alrl?oxy?i?é'aéél/ ,Fkla{ilsé oquledlgls'i%; 1,/ 1 '-bgp%ewytw-:

5  sulfonyl chloride and (2-methylphenyl)methanamine, the title compound was obtained in

99% purity by HPLC.

 Fr Qo
Jaey

(o

M (ESI): 453.2; M'(ESI): 451.0.

Example 43: 3-([1.1'-biphenyl]-4-ylsulfony])-N-(2.6-difluorobenzyl)-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 2,6-difluorophenyl)methanamine, the title compound was obtained in

85% purity by HPLC.

15
M"(ESI"): 475.2; M'(ESI): 473.0.

Example 44: 3-([1,1'-biphenyl]-4-visulfonyl)-N-(2.3-difluorobenzyl)-1,3-thiazolidine-2-

carboxamide.



O Qa5 MH(ESI'"): 475.4; M (ESI-): 472.6. Exanple 45: 3-([

1, 1' - bi phenyl ] -4-yl sul fonyl)-N-(2-nmethoxybenzyl)-1, 3-thi azolidi ne-2-

car boxam de. Follow ng the general solid phase nethod as outlined
Exanpl e 33, starting from3-(tert- 1d24

but oxycar bonyl ) -1, 3-t hi azol i di ne-2-carboxylic acid, Kaiser oxine resin,
1, 1' - bi phenyl -4- sul fonyl chloride and (2-nethoxyphenyl) net hanam ne,
the title corrpound was obtained in 98. 5%purity by HPLC ~S N H ~P N
ok 00O -a "H NWR (400MHz, CDC13); 6-3.1 (m 2H) , 7-4.1
(m Eabinwingithe gergrilssolidiphase nlesh@iaaputlmeé Evcamrzlm%maﬁmg frzm} (teztﬁ

467 g_{t%yg 0é1y§6§3 -th azohg'_'%AE-carbox 1c acuf "T‘galsgr ox1me resm, M](_IE he)nyl-4-
| §a§ Légl;f%)? &h@gg& L&é‘rz%d EMJ&B%M a%rﬁe’th HAIH If?:bﬂ{éthtjlé cc;m?oﬁlliﬁ azRldbtingd 7

oW ng t ehera d phase nethod as outline
Exarrpsm%?purﬁ%l [yt[qmgcfrom 3-(tert-
but oxycar bonyl ) -1, 3-t hi azol i di ne-2-carboxylic acid, Kaiser oxine resin,
|, 1" - bi phenyl - 4- sulfonyl chloride and (2-chlo ohenyl)rret hanam ne, t he
t|tIe conpound was obtained in 8

M*(EST"): 475.4; M(EST): 472.6.

Example 45: 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2-methoxybenzyl)-1,3-thiazolidine-2-

carboxamide.

Following the general solid phase method as outlined Example 33, starting from 3-(fert-
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.
s
>\( OMe
o .

'H NMR (400MHz, CDCls); 2.6-3.1 (m, CH,S, 2H), 3.7-4.1 (m, CH,N, 2H), 3.8 (s, CH30,
15 3H), 4.6-4.7 (m, NCH,Ar, 2H), 5.6 (s, CH, 1H), 7.3-8.1 (m, CH(Ar), 13H); M*(ESI"):
469.2; M'(EST): 467.6.

Example 46: 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(2-chlorobenzyl)-1,3-thiazolidine-2-

carboxamide.



N 11 G OAJYt M'(EST'): 473.3; M(EST-): 470.2. Exanple 47: 3-(]

1,1 -bi phenyl|-4-ylsul fonyl)-N-(2-fluorobenzyl)- | ,3-thiazolidine-2-
car boxam de. Follow ng the general solid phase nethod as outlined
Exanple 33, starting from3-(tert- 1025

but oxycar bonyl ) -1, 3-t hi azol i di ne-2-carboxylic acid, Kaiser oxine resin,
1, 1' - bi phenyl -4- sul fonyl chloride and (2-fl uorophenyl)nmethanam ne, the
title conpound was obtained in 88.6%purity by HPLC. Cg HN F o-Q oo
M-(ESI): 457.03; M (ESI 455. 4. 15 Exanple 48: Ceneral praotocols for
the Jullioving thngererahsol udé;d1a§emetmo¢as ﬁuﬁrz@m%nmplz-%eatamﬁﬁoa”e3-(tert-

?ﬁ;hﬁaté%ﬁf?f&F% t%llazﬁ?bwﬁgnJ T‘](a%y} acuie lgalse 1§ne(r%(s:ﬁ1t¥ Ay bip e>ny?'-.4-
bi photPfr I RUP AR (R RrRA IR AR i, etk cfpound was obtaingd in

t hi azslt dufi B }g&ﬂboxanlde Thi azol i di ne |nterned|ates of general
formul a 1) (Internedlate 10) or (XXXIl), e.g., N [3 -amno- 1

- phenyl propyl ]-3-([ 1,1 -biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2 5
car boxam de, were reacted with - an acid chlor¢ R6COCI, with an
appropriate base or an acid, R6000H, with g pep coupling agent and
optionally a base - a sulfonyl chlor[a RMB02CL,\ wi t h an appropriate
base Nék\(

M*(EST"): 473.3; M'(ESI): 470.2.

Example 47: 3-([1.1'-biphenyl]-4-ylsulfonyl)-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.

(2~
Badas

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 (XXXIID); e.g., N-[3-(acetylamino)-1-

phenylpropyl]-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidine-2-carboxamide; 3-([1.1'-




- an isocyanate, R6NCO, or triphosgene, followed by an am ne, R6R7NH
10 - a chloroformatc, R6OCOCI, with an appropriate base Thus, e.g.,
N-[ 3-am no- | - phenyl propyl ]-3-([ 1,
|' .. bi phenyl]-4-ylsul fonyl)-1,3-thiazadfidi ne-2- carboxani de
(Internmediate 9, 50ngs, 1.0eq, 0.1 Omol) was dissolved in 5 mM DCMin
presence of 30p.| triethylamne. Acetyl chloride (101, 1.leq, 0.1 Inol)
was introduced slowy at OC and the reaction mxture stirred for 30
mnutes. It was then hydrolyzed by 15 addition of aqueous sodium
ipheayl]dogsul fvy))-Vatit [ (methylsuifenyldaminalab-phenylprapy | da-thiagolidine-2-
organi ¢ phase was dried with nmagnesi um sul fate and concentrated in
vacu@ﬁ&&"—a@l&% a crude conpound, which was readily purified by flash
chromat ogr aphy using DCM MeOH (99/1) as eluent, to obtain the desired
c onpdimagzodidingemsermediaiesrof gengraddarmula (¥ XgK1) (Intermediate 10) or (XXXII), e.g.,

20, LA LYaitbsebwdpReYr6e Thibbonl-dr sl B A Bigedhie s %oy
1% oSt tidEatere e et °cto) 2 54 (m 1 M GOS), 2973 10 (i

2H, CH2), 3.50-3.90 3H, NH, CH2N),.5.0-5.10 A 5,24 vl
H  GH ?m a.clglsclﬂmqe,(éﬁaqcih,wuﬂmv appg')wﬂ?l.t% ageQr élﬂ]wdcﬁ%%&aﬂ, \Mt% esq(e%)ﬂde

523.71; M (EST ). 522 05 Aternatively, thiazolidine internediates
o generSrPIENE pasnt RS DR A e ) e g

[ 3-ami no- | - phenyl propyl]-3-([],|"-Dbi phenyl]-4-ylsul fonyl)-1,3-thiazolid
i ne- 2- casBdeay cadon(iﬁ:,rﬁxeﬁ@aéfh with an appuapdate basgq, 0. 10mol ), were

di ssolved in |OmM DCMin presence of 3041 of tri.cthylam nc at OC

Met hane as idcganate hRONCAR of triphdsgede,| follgwed. by aiamine)d® 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 triethylamine. Acetyl chloride (10ul, 1.1eq, 0.11mol) 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%) (Sml), 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.



i ntroduced slowy and reaction m xture was stirred at 0C for 30
mnutes. It was then 10 hydrol yzed wi th agueous sodi um carbonate (10%
and the conpound extracted with DCM The organi c phase was dried with
magnesi um sul fate, and concentrated ild7vacuo to give a crude conpound,
whi ch was purified by flash chromat ography usi ng cycl ohexane/ et hyl -
acetate (1 /1) as eluent, to obtain the desired conpounds of general
structure (XXXI'l1), e.g., 3-(]

PRI RIS AT I A We Hhed Ak e Tk Mmoo A
95% 6 H O

?ﬁ%@”@%ﬁﬁ 33 o #%wﬁ Gl T 2, Pty
3 0 @ﬁg QﬁSNHC?ﬂ)zs 738%9 1@151 @ﬂlﬂ(%@mj é!széim(rwés*r)
NH) 522358 10 (m 14H CH(Ar)) I\/Hr(ESf +) 560.21; M (EST-): 558.47.
128 Exanple 49: General protocols for the solution-phase synthesis of

1, 3-thi azolidine-2- carboxam de derivatives of general fornmula (XXVII ;
e g. Algeraatively- ltlnilqulméudyie] mﬂet‘yﬂﬁdﬂﬂtﬁ@nﬁ gyneral structure (XXXI) or (XXXII) e.g., N-

N-f 3-ph | - 3-th |

T o brnad PSR pbrﬁg i~ bigherul ey il ayE 1 bips ol ing:2-carboxamide
3- |

o7 L Hter PR sy 1 Oep. 1 Ommay were dissojved in 10mi DCM in presence of.
(1. 039y bf er@(ﬁylan?mgﬁt 0P M tRR s‘ﬂl‘lf%ﬁglc%‘f&ld@(@gtlm 168450 TH%OWW%

nit rogen Phenol (252 ng, 1.5 eq, I et hyl'azodi car boxyl at e
( 470ﬁ‘i§lrodu&d€sﬁbwl%/ &R reaplion anidture '\medﬂl‘x‘iedrﬂtcﬁﬁ’@molﬁ() i wee it wasithdn( 1. 0

%5 iydrolyzed with aquchus sodium sarbenate (109%) and the compound cxiracted 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.

» w

'H NMR (400MHz, CDCL); 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.

Iz



shaken for 12 hours at RT. Triphenyl phosphine resin was filtered off
and the THE solution 10 evaporated in vacua. The residue was taken up
in DCM and washed twice with saturated sodium carbonate solution and
then water. The organic |ayer was drilé8 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 (XXVil), e.qg.,

3-([1, 1 -biphenyl]-4- yIsquonyI) N—[3 phenoxy I [

1, 3 sl e|48;€n¥e ahaiaselsi TR thesoh G paats vt

| 5 31 (s
m 16H, CH(Ar));

111

557.61

(bﬁim@%wa 5991?%%@ weap?&?%«z@ éW%P@pQ?%qggﬂyg)( [bhahiphsmeiyt 1 - 1, 3-
?'Of 4l%n e{VZQC%/(IPr%%ig? ﬁ‘p? gﬂtﬁl%pgf) i lltdﬂ’r:'e @ecrﬁ%cﬁianﬁhé? @gé 8% @&d
ﬁ D oﬂohﬁﬂ@v)MS dissdived oy ol dky FHIhuAdS ﬂu@’o%@n 2PleetiolP X321 g, 35 &4, 2.69
L

termedi até 8) and 1-(2- chloropyridin-4 1- phenyl net hanamn ne

t enmed), di@h)ﬂ)lzodlbﬂbbxylaﬁe CitwogdS wes?2. 68bnmod1)eahd m}ﬂ@%bplnostpjmtw
C [/ \ HCS
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-ylsulfonyl)- V-[3-phenoxy- | -phenylpropyl]-
15  1,3-thiazolidine-2-carboxamide as a white oil in 40% yield and 95.5 % purity by HPLC.

'H NMR (400MHz, CDCLy); 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, 1H, CH),

6.79-6.92 (m, 4H, CH(AT) and NH), 7.20-7.85 (m, 16H, CH(Ar)); M*(ESI"): 559.39; M"
20 (ESI): 557.61.

Example 50: 3-(biphenyl-4-ylsulfony)-N-[(2-chloropyridin-4-y)(phenyl)methyl]-1.3-

thiazolidine-2-carboxamide.




N>~/ \ S5~-0 OO0OC 5 '"H NWR (300M#z, CDC13); 2.58 (m 11-1), 2.93
(m 1H), 3.77 (in, 2H), 5.28 (s, 0.5H), 5.31 (s, 0.5H), 6.07 (m 1H)),
7.13 (in, 4H), 7.37 (m 7H), 7.55 (m 2H), 7.71 (m 2H), 7.87 (m 2H),
8.30 (m I H. M-(ESI'): 550 ; M (ESIZ§: 548. Exanple 51: 3- bhi

henyl - 4-yl sul fonyl )-N [ (6-chl oropyridi n-3-yl)(phenyl nethyl]-1,3- 10

t hi azol i di ne- 2- car boxam de. Foll owi ng the general strategies and
protocols outlined in Exanple 1, starting from 3-

([1,1 -biphenyl]-4-ylsulfagonyl)-1, 3-thiazolidine-2- carbox I|c aC|d

(I nt &oﬂﬂ@mlag shegengral S[t(a@egl%am BFesals eutingd)indivamply de 180 VD g Friofe 3-
oy (LT bibheadt 4R S8Rt ok - subtndic afid dyErsefic by andy -
(% gﬁi) ﬁméo%'picem?’éi % 1 @he%%rrﬂathar?ﬁrﬁﬁn ((mtgn]rh%cllaé %jlthe( fitle Q?ﬁ?bu%%%g (s,

(m oﬁwlnecﬁlrﬁ%%fh HPECESI +): 550 ; M (ESI-): 548 130 Exarrpl e
52: 3-(bi phenyl yl sul fony f1-N-[(6-hydroxypyridin-
3-yl)(phenyl)nethyl]-1 3- thiazolidine-2-carboxamide. Follow ng the
general strategies and protocols outlined in Exanpgle 1, starting from
3- ([1,1-biphenyl]-4- yIsquonyI) 1, 3-thi aq_PI i ¥h=rre- 2- car boxylic acid
(Internmediate 8) and 5

'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-ylsulfonyl)-N-[(6-chloropyridin-3-yl)(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 &) and [(6-
chloropyridin-3-yl)(phenyl)methyl]Jamine (Intermediate 2), the title compound was
obtained in 99% purity by HPLC.

H

EH =

850 G

'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



5 [am no(phenyl) et hyl ] pyridin-2-ol (Intermediate 2), the title
conpound was obtained in 99%purity by HPLC. / \ H S NN CN\N> -~0 L"
~S,0 0 OH'H NWR (300MHz, DMSO-d6); 2.58 (m 1H), 2.97 (m 1H), 3.69
(m 2H), 5.41 (m 1H), 5.65 (m 1H),138.18 (m 114), 7.20 (m [OH),
7.60 (m 2H), 7.77 (m 4H, 8.73 (m 1H, 11.37 10 (br s, I H).
M-(ESI): 532 ; M(ESI-): 530. Exanple 53: 3-(biphenyl-4- yIsquonyI) tit
[[6-(di rrethyl ani no) pyridin-3- yl I (phenyl

methyl I'1-1, 3- tr31| azol i d| ne 2- lcar boxaméde FoI | ow ng t he generalt

2 < 9 3 . P ied! L L EN l 1
([1, 1 -bipheny]]-4- IsuAfonyI) 1. 3-thi azol I di ne- 2- carboxyl ic acid
(Intéﬁ@é@ﬁ%ﬂ@jg-;?——gﬁéﬂ»‘ ©5 [ani no

(phenyl ) met hyl ] - N, N-di net hyl pyridin-2-am ne (Internediate 2), the title
corrpdinxikd)wm,g$he)gelmrmlajrategle8%qbpmtog‘/olbyDUHPLeﬁ in/ExampleN, tar§g@fronn30- 0
N 131

6H), (Bl yhor nxﬁﬁi Wylf@e % tmszo}ém@é G%r@%yéﬂ)%‘dg lg@f@&ri?aée gl&nd 510
(gfl ['zIpnmc?(pEgn)(IWnet]hW]py%di{tﬁZg(W(IlktH}meJla?eBZ)(, tHE title compound was obtained in
99% purity by HPLC.

H
EH PR

850 on

'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'(ESIM): 532 ; M(ESI): 530.

Example 53: 3-(biphenyl-4-ylsulfony])-N-[[6-(dimethylamino)pyridin-3-
vll(phenyDmethyll-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.



6H), 7.46 (m 3 H), 7.60 (m 2H), 7.73 (m 2H), 7.91 (m 2H), 8.02
(m 0.5H), 809 (m O0.5H. Ivr(ESI+): 559 ; M(ESI-): 558. 5

Exanpl e 54:
3- (phenyl - 4-yl sul f onyl ) Nf(R)-{5- ['2 (di net hyl am no) et hoxyl pyri di n-
2- yl)(phenyl)nmethyl]-1, 3-thiazolidine-2-carboxam de. Foll ow ng

the general strategies and protocols outlined in Exanple I,
starting from3-

| |
(L2, Dbt L oy 405301 ) 103 GB350

(Inter Zam no( pheny
1 pyr (dileh) 3.6 Y0 RHHEYL 5)39](sl,| (h’élﬂbnﬁl wﬂﬁﬂmel H) 6t5(6r(m?diﬁil él?Im, 1Hg 7.28(m,
t

3 SO BT e dRE o o TRl ©
3 718(53%#%15%[;) ?%9(W1gl|%_§1?) 5§§) (S(b(r) 5(§H) 2H)7rg212 ?%(ZH)O 7. 4 (m

ﬂ

(25) yﬂ(ﬁl(e%vﬂHeHﬁﬂP1P'3Dthﬁﬁbshd1ﬂe)2L6a$b6£aﬂﬂ&é| 1,3 thiazol idin-2- yl }
car bonyT ) am no] (phenyl) net hyl | - - et hyl pi peri di ni um

th E t t | d
e @BﬂWlngQH@% erg{ill sgx{akégws%d Lﬁ?ﬁoé&lﬁ%ﬁ tbgm gg&lnﬁregn g%ﬁgulf% ?;‘,’l‘“ Jyne

HPLC([IJ.BZ)IM@I]M NisGonyD)- 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.

'"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)-[({(2S5)-3-[(2'-fluorobiphenyl-4-yD)sulfonyl]-1,3-thiazolidin-2-

yl}carbonyl)amino](phenylDmethyl]l-1-methylpiperidinium methanesulfonate.

Following the strategies and protocols outlined in Example 1, the title compound was

obtained in 99% purity by HPLC.



pO 'H NWR (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 411), 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 114),
9.10 (m 1H). Mt(ESI+): 554 ; M (ESI-Ip2 552. 5 Exanple 56:
benzeneacetic acid, alpha, al pha-dinethyl-4-[[2-[[[(R)-phen

p~rryl met hyl | am no] car bonyl ] -3-thiazolidinyllsulfonyl]-, nmethyl ester
Fol l owi ng the general strategies and protocols outlined in Exanple 1,
starting from 2- thiazolidi necarboxylic acid,

3-[[4-(2-met hoxy-1, 1-di met hyl - 2- oxoct hyl ) phen | fonyl ] -

(I nternmedi ate 8) and (R) - phenyl (2-pyridinyl) am ne (Internedi ate
1), the title 10 conpound was obt ai neg in %purlty by HPLC. H S N
... CNO/ N SO/ O 0O0J-0 'HN 13) S 863 (s, IH ;
7.82-7.91 (m 3H) ; 7.33-7.51 (m ; 565(5 1H ;
3.88 (m 2H) ; 3.66 (s, 3H);: .1(m\;LOH) ; 1.6 (s,
6H) M-(ESI): 540.1 ; M ) 0.815 133 Exémple 57 Preparati on
of product la, e.g. ({[3 y =7 yI ul fonyl)-1, 3- thIaZO|IdIn 2-

yl Il car bonyl } am no) ( phen acetic acid. COOH CG> e

'"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(ESI): 552.

5 Example 56: benzeneacetic acid, alpha.alpha-dimethyl-4-[[2-[[[(R)-pheny]-2-

pvridinylmethyllamino]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-oxoethyl)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
[ H>— N
N o ¢ N
‘S‘ﬁO —
j\/Q/'o
0
/

'"H NMR (300MHz, CDCL); & 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)

. MY(EST"): 540.1 ; M (ESI): 538.0.

15



NO ~O X0l PhiInternediate VIl (Schene 3), e.g.,
3- (bi phenyl -4-yl sul fonyl )-1, 3-thiazolidine-2-carboxylic 5 acid (1.747
g, 5 mol) was dissolved in DCM (20 nL). The resulting solution was
cooled down to -10C and oxalyl chloridde (0.645 ni, 7.5 mmol) was added
slowy. DMF (0.1 nlL) was added carefully. The reaction m xture was
allowed to warmto RT over Ih and stirred an additional hour at RT. As
the reaction was conplete, the solvents were evaporated. Tol uene was
added and evaporated to [ emove resi dual oxaIyI chloride. This 10

. 5 Brenass ‘ ' & @igh & [i3nkbaphasyil-4 wlsy 7ylA-l;;3 -thiazolidin-2-
. 3-1 |azoI|d|n 2 carbonyl chloride as a

S 839 : PG-ve yield). a-Anmi nophenylacetie acid

(831 ng, 5 5 nnDI) mas dlssolved in water (20 m.), TEA (2.77 i, 20
mmol ) was added carefully. THE (25 nlL) was ed to reaction m xture.
The reaction mxture was cooled to 0C. Aci | ori de previously
prepared XXX, e.g. 3 15 H
(biphenyl-4-y|su|fony|)-1,3-thiazg:$din car bonyl chloride dissolved

in THE (25 nL) was added dropw sg. reachol@n m xture was stirred 15
mn at OC and overnight at RT SolNent ® were concentrated and the
resul ti ng aqueous fraction was aci dlsﬁl ed with HCI 5N and extracted
with 3 portions of EtOAc. Combisfedor§ani c phases were dried over
MyS04, filtrated and evapor at § he crude product was recrystallized
in acetone/ Et 20 m xture, 20 affordi ng carboxylic acid la, e.g.,

({[ 3- (bi phenyl - 4-yl sul fonyl )ER, 3-t hi azolidin-2- yl]carbonyl} ami no)
(phenyl)acetic acid in 97% purity by HPLC (943 ng, 39%yield). 134 'H
NVR (I36ivddiatOMBD- ($6hem2. 35 8e.gm3-(bipheny3-408ls@ifony1)H),3-tBiaBdlidime-2efrbosyBO

| ., 5.76 , 0.5H), 5.82 0.5H), 7.44 8H), 7.78 2
(72] 93 a(cm (1245 g, é(n;mk)ima? qiilsgolved(gf MMﬁ%th@he(ngwlegbgﬁplutmv(vg]s cogPed
k/ll- E EMW 8}%25)( ?ggﬁgp{galyppr e@@%ﬁﬁgr}%ﬁi& Ghas a%deg sﬁ)wly DMEF (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 HC1 5N
and extracted with 3 portions of EtOAc. Combined organic phases were dried over MgSOg,
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-
yl]carbonyl}amino)(phenyl)acetic acid in 97% purity by HPLC (943 mg, 39% yield).



5 4-ylsul fonyl)-1, 3-thiazolidine-2-carboxamde. N CN~v CONH2 0 0 0 J
Ph  Conpound la, e.g.

({[ 3- (bi phenyl - 4- yIsquonyI) 1, 3-thi azol i di n-2-yl ] carbonyl } ani no) -
(phenyl)acetic acid (500 ng, 1.04 mJP¥ was dissolved in THE (10 nl).
Ammonia in dioxane (0.5N, 3.11 nm, 1.55 nmol) was added fol | owed by
HOBt (210 ng, 1.55 mmol) 10 and DVAP (6 ng, 0.05 mmol). EDC. HCl (298

mJ,

1.55 mmol) was finally added The m'xture was stirred for 5 hours

As the reaction was conplete, it was diluted w Et OAc, washed

m h EoIMIR (FeOMBI s s oo, 1 88 (nbrlﬁaezasﬁc(nwm S,

t h d

pro§[§c 16 (D3 B LG, fsthy &&hﬁ%ﬁ“&f %ﬁ%@%f%ﬁéﬁtﬁngﬂawﬁc, jide
t + 15 N-(2-

9r2ao|x1§- {)brﬁghmlyk&lxg@@%}% b8| pheng; i Psul fonyI )5 1, g tﬁlmaggl i di ne-2-

carboxam de, was isolated in 90% purity by HPLC (349 ng, 80%yield). '"H
NVR @&91\61‘@ 5 Smﬁ@aﬁbﬁ)on @f&'@)dﬁ@ﬂlblld)g NB(DAi-2-bRo- 1 3phEy (othy 1343)- (biph&fy |-

5.84 (in, , .29 (m 4H), 7.47 (m 4H), 7.76 (m 2H, 7.90

(m 1H),
(5 4y lsulorrs)-(cd- two_hchMEw_bm@ M (ESI"): 480. 20 135 Exanple

59: Preparation of product Ic, e.g.

3- (bi phenyl - 4-yl sul fonyl)-N-[ cyano(phenyl ) -
met hyl | -1, 3-t hi azol i di ne- 2- car boxam de. - S

10

15

20

N CN

[ >—<\ CONH,

= S:<o

Ph
Compound Ia, 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)
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, NaHCOj sat, brine and dried over MgSO,.
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.
N-(2-amino-2-0x0-1-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.



110 0 SAO Ph To a stirred solution of conpound Th, e.g.,

N- (2- am no- 2- oxo- | - phenyl et hyl ) - 3- (bi phenyl - 5

4-yl sul fonyl)-1, 3-thiazoli di ne-2-carboxam de (385 ng, 0.8 nmol) in DW
(I m) at RT was added cyanuric chloBfpde (74 ng, 0.4 nmol) in one
portion. After one night, the reaction was done. Water (3 nL) was
added and a precipitate was fornmed. The aqueous phase was extracted
with two portions of EtQAc (5 nlL). Conbi ned organi c phases were washed
W th 5%a ueous sodi um b| car bonate \/3v|th vvat ler, ldr| ed over I\/gSO4 and 10

f or 4 2 ‘ He P ot . g.
3- (bi phenyl 4- yl sulfonyl) N-[cyano(phenyl)rret hyl]-1, 3-thi azol i di ne-2-ca

rboxam de (257 ng, 69%yield) in 100% pu by HPLC | H NVR (300MHz,
CDCl13); 2.61 (m 1H), 2.99 (m 114), 3.72 2H), 5.35 (s, 0.5H), 5.41
VR H)

15 (s, 0.5H), 6.06 (m 05H) 617E(5rén_< 7.17 (m |H), 7.47 (m
8H), 7.61 (m 2H), 7.77 (m 2H) MN2H) . Mr(ESI+): 464 :
M (ESI-): 462. Exanple 60: Preparatl\gzﬁ of product |, e.g.

3-(bi phenyl -4-yl sul fonyl)-N-[[ 5- hydr oxyet hyl ) - |

, 2, 4- oxadi azol - 3-yl | (phenyl ) net h | ,3-thiazo | idine-2-carboxam de.
136 H S NP CNOONO ~S\OFfPh HOTriethyIarrine (92 1, 0.66 nmmmol)
was slowy added to a suspension of product Ic, e.g., 3-

( bi pHeny ktited kslultibaroficpnipduaddhpé.gh ey Jamenby2-px d- 13phdriydethiy]) el -Qlephexydr b

o§< amf?lsu%or?y]) 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 donc. 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, 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, CDCL); 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-ylsulfonyl)-N-[[5-(2-

hydroxvyethyl)-1.2.4-oxadiazol-3-y1ll(phenyl)methyl]-1.3-thiazolidine-2-carboxamide.




hydr oxyl am ne. hydrochl oride (46 ng, 0.66 mmol) in ethanol (5 nL), 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 MPth three protions of EtOAc.
Combi ned organi c phases were dried over MgSO™4, filtrated and
evaporated, affording internediate Id, e.g.
N[ (1R, 22) - 2- am no- 2- (hydr oxyi m no) - 1- phenyl et hyl ] - 3-
(bi phenyl -4-yl sul fonyl)-1, 3-thi azol i di ne-2-car boxam de (272 ny,
guantitative yield) which 10 was directly ed in the next step. 'H
NVR (300MHz, CDC13); 2.35 (br s, 2H), 2.55 2H), 3.00 (m 1H),
3.60-3.93 (m 2H), 5.30 (s, 0.5H), 5 4(B| (, 0.5H),), 5.64 (m IH
7.05-8.17 (m 14H, H arom). M+(EEF M (ESI-): 495. Carboxylic
acid , e.g., 3-tert-butoxypropion q\lam\j 35 Nrg 0.24 mml ), was
di ssolved in 15 THE (2 nlL). The resuLbl “ﬁ tion was cool ed down to
[

-15C. NW (84 L, 0.76 mmol), fo I\ﬁeg by obutyl chloroformate (33 L,
0.25 mmol ), were added. The m rred at -15C for 30 mn.
Internediate 1d, e.g. N—[(IR2 amn02 (Rydroxyi mi no) - 1-

phenyl et hyl ] - 3- (bi phenyl - 4-ylegul f onyl ) - 1, 3- #@i azol i di ne- 2- car boxam de

(108 ng, 0.22 mmol) in THE (2 nL) was added dropw se. The m xture was

SRR ul 4 ngq,glg%va%%wm&@e}d%% LREEEASh D R ¢ 3

re evaporated resu I SSO
and \gsinesy vy aaﬁtgopﬁaﬁ INRERSR]- 1 AdHR0A6H IPREAS Ear¥B e BE ! Pt ed
W th t?&f)& g}éruﬂgﬁns o %?] rrbl};led organi c phasles Wererdrl ed1 over

NgSOhydfoﬂ)tlmmimdlykﬁachlande Qﬂﬂ!@mg,dlﬁimrﬁd')ﬁ)ondthwol (6 enliyjpdhdérestirdhg. Ehe.

3- (bi phenyl - 4-yl sul fonyl(%) E) - 2- [g - tert-but oxyprggano | )am i

nd] - zeqqﬁmrmwmm waoheated haden r@ﬂl)wwfpr 6h-and heaicoaladdoR T chhpedygmnigavere

(:1182%% 8? ﬂ)e re)éggmgSSoﬁ']ﬁltV%%Wwdl rgﬁ(i c?/ quvsvgg; I&Hdte;} acte(yitwflt e '1\)/IrJr tﬁ)%cs

3 (bi

but o>?3 IpEr% %acno %@%‘?\gfg/@% h@l%%?r%dﬁ{g)% 6\}% y%?/?‘é’t%ltﬁa]ted argd \ﬁiip ggabtf(lidl ne

- 2- carfopdiagiid@rmediate 1d, e.g., N-[(1R,2Z)-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 puL, 0.25 mmol), were added. The mixture was
stirred at —15°C for 30 min. Intermediate Id, 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 NH4ClI and sat NaHCOs. Aqueous phases were extracted
with two portions of AcOEt. Combined organic phases were dried over MgSQs, filtrated



(1 18 ng, 0.19 mmol ), was suspended in dry toluene. Pyridine (46 L,
0.56 mol ) 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 Etl®c, and washed with two portions
of brine. Conbined aqueous phases were extracted with two portions of
Et CAc. Conbi ned organic phases were dried over MgSH4, filtrated and
evapor at ed. The crude product was dissolved in DCM (2.5 m_) and TFA
(0.5 nL) was added at. OC. The m xture was stirred 15 nmin

over g levaperared, aferdiagtistefmediase ko &t ddb lnfwgybﬂwdéul&nyl)vé\é[@ﬂ)ﬂ-é@ 5

hours i

fornéﬁ"%&%?’@fprgm R g1 (e O TG0 Shepklstd Bl PEE T 2
purif, Fbg) %ﬁl&é f?g’@rﬁ&{ﬁg prgg'ic?pwﬁ éWagldWéEﬁﬁrﬂEéﬁn%fé nex%t%g' ent from

82to

3- (b N-[[5- (2
hydr %ﬁ &Pgﬁ%ékézol -3-yl ] (phenyl ) nethyl]-1, 3-thi azol i di ne-2-c¢c
ar boxam de (25 ng, 24%yield over three steps) in 100% purity by HPLC.

29 ' HntekRedROOMze. gcmalﬁpheﬂyl%y(shlfosyl)+N+HI2E22{{Q3—Q‘ém- I H, 3.07 (in,
oy bgﬁg?&nrﬁ)my%n(mﬁl thyg}%y@@m)nl pgﬁ}yletﬁysbhl 3(%161 (mseiv%(%é%;g%amide
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al phah@kcﬂhan@vcf@*efewhpéra[técﬂ [[[(R)-phenyl -2-pyridinyl -

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 MgSOs,, 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](phenyDmethyl]-1,3-thiazolidine-2-carboxamide (25
mg, 24% yield over three steps) in 100% purity by HPLC.

20 'HNMR (300MHz, CDCly); 1.85 (br s, 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, SH), 7.91
(m, 2H). M'(ESI*): 551 ; MY(ESI): 549.

Example 61: Preparation of product XXX, e.g. 2-thiazolidinecarboxamide, 3-[[4-(2-fluoro-

1,1-dimethylethyphenyl]sulfonyl]-N-[(R)-phenyl-2-pyridinylmethyl]-




met hyl ] am no] car bonyl ] - 3-thi azolidinyl]sul fonyl]-, nethyl ester
(Exanple X) (54 ng, O.1mol) was dissolved in 3nL of anhydrous THE The
sol ution was cooled dowmn to zero 5 degree and Li BH4 was added (3ng,

0. 15mmol, 1.5eq). The reaction m xturié8was agitated for 2h. The
reaction m xture was quenched by addition of H2O The organi c sol vent
was evaporated under reduced pressure, and the residue redissolved in
Et OAc. The organic |ayer was washed with NaHCO3 sat., NaC sat, dried
over MgSO4, and evaporated in vacuo to give 2-thiazolidi necarboxam de,
3-[[4-(2-hydroxy-1, 1-di met hyl et hyl ) phenyl ]
sul fonyl]-N-[ (R) - phenyl - 2- pyri di nyl net hy| ] s a colorless oil (44ny,
yield : 869@ "H NWR (300MHz, CDC13)s 6 807 (m 21-1) ; 7.82-7.97 (m
3H) ; 7.28-7.58 (m 9H) ; 6.26 (s, 1H; 386 (m 2H) : 3.36 (d, 214)
. 3.635 (m 1r0 2.71 (m 1H : 1.38%(s01 (ESI+): 512.4. M (ESI-):
510. 3. The conpound 2-thiazolidin Phoxam de,
3-[[4-(2-hydroxy-1, 1-di net hyl et h henyl] 15
sul fonyl]-N-[(R) - phenyl - 2- pyri di met hyl]- (43ng, 0.08mmmol) was

di ssolved in 2n. anhydrous DCM) The sol uti on was cool ed down to -78C,
and DAST (0.02ni, 0.17mmol, 2€q) was added The reaction nixture was

e b B LA Ak R SRS 551
oo R BN R v

Et OAg/ oiigiol) #4s @@sorv@dgh\amc QFRAHPGoud THF 27 §5lLAsE HRB6BMEEown to zero
3-[[4-(2-fluoro-1, |-dinethylethyl)phenyl]sulfonyl]-NJ[(R)-
phenydegeepartd HlBi;Hl mmsmydld]:d (3ungaf. ldmmgla lojdq)("ﬂie Seagtioy imeixture v3&d4giG8edl
HPLC purit % 139 'H RWN (CH2Cl 2 ; 7.83 (t, Jt = 8.29,
2H) forr2ks emeapppn MIRturg wWasyen ed b]q)addlt@nqu I@@ "Iilp,g orgln%sqlgentﬂasl) :
3. 95- 4. 06 ) 1 2.55-2. 64
(m Mporf‘é% epyequepdany ol et (bighs B goRpane e et
I
(25) _1£ y wﬁs w%élh;?rc]ig\?fllﬁ’ﬁl st)g |Sf§t(2) nI;/I?Cl sat[ ?rg{ed BK%rn%gg&F iand ev%porated in vacuo
met h)ﬂ)h‘l\le 3—-th1azohd1necarboxam1de 3-[[4-(2-hydroxy-1,1- dnnethylethyl)phenyl]

10 sulfonyl]-N-[(R)-phenyl-2-pyridinylmethyl]- as a colorless oil (44mg, yield : 86%).

'H NMR (300MHz, CDCl); & 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"(ESL"):
512.4. M(EST): 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 MgSO;4

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).



t hi azol i di ne- 2- car boxam de Fol |l owi ng the general strategies and
protocols outlined in Exanple 1, starting fromtert- butyl
(2S)-2-({[ (R -phenyl (pyridin-2-yl)methyl

] am no} - car bonyl ) - 1, 3-t hi azol i di ne- 3-138ar boxyl ate (Internedi ate 6) and
[1,1 -biphenyl]-4-sulfonyl chloride, the title conpound 10 was
obtained in 99% purity by HPLC. M+(ESI): 516 ; M(ESI-): 514. HfN C
N,\ ~\g=0 0 Exanpl e 63:

(2S) - 3[(2-f|uorob|phenl- - sulfonf/ll-l\l-[ phenyl (pyridi n-2-yl)nme
t hyl ]' HERBANHCHAT13)dd r89582(ma12 xa?rBﬁlét, et B, )t,h% 6§e(maréﬂ) 5718 é40dm,

(56) BED 0 ARy B Gy e 30814 0yl PR 378 (. 1115 293°2.85 (m, 311)

7 B e 851 2Py Lk B RN CHE T @%@ﬁ%ﬁ@% 425 M

obtalggfr %]&9 % purity by HPLC. Mt(ESI): 534 6 ; M(ESI-): 532.9. 140
6t anple 64: (2S)-3-(biphenyl-4- ly sulfon |y

) N-[(lS) 1- (4-f 1 uorophenyl) - 3- hydroxypropyl] 1.3

- § hi 3x@inplbBe; ?ZWIJ?PY{aBMﬁnVF@NlMd?ﬂ/lT—RE[@W@M(@Vﬁ&rﬁ@ﬁﬁn@tmIl1 3-
protocols outlined in Exanple 1,7 starting fromtert- 5 buty

(2S) tRiagzélidinS)2-Barbpsamide | - phenyl propyl ] am no} car bonyl)

-1, 3-thiazolidine-3-carboxylate (Internediate 6) and

[1,1 - bi phenyl ]-4-sul fonyl, chloride, the title conpound was obtalned

in 9§%lbxwmg yh%gemlcstr@wg@sw PEYeces oughinedgn Exam,pl@ b startingfrom gert-
butyl (29)-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.

MY (ESI): 516 ; M(ESI): 514,

Example 63: (25)-3-[(2'-fluorobiphenyl-4-yDsulfonyl]-N-[(R)-phenyl(pyridin-2-y])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]Jamino}-
carbonyl)-1,3-thiazolidine-3-carboxylatc (Intermediate 6) and 2'-fluorobiphenyl-4-
yl)sulfonyl chloride, the title compound was obtained 1 99% purity by HPLC.

M (EST"): 534.6 ; M'(EST): 532.9.



o-oto 10 Exanple 65: 3-(1 1'-biphenyl-4-ylsulfonyl)-N[1-(2

6- di f 1 uorophenyl ) - 3- hydr oxypropyl | - 1, 3-thi azol i di ne- 2-car boxam de.
Fol |l owi ng the general strategies and protocols outlined in Exanple 1,
starting tert-butyl (2S)-2-({ [(I S)l40]

-(2, 6-di fl uorophenyl)-3-hydroxypropyl]am no } carbonyl)- 1,3

-thi azolidi ne- 3-carboxylate (Internediate 6) and

[1,1" - bi phenyl]-4-sul fonyl chloride, the title conpound 15 was
obtained in 99%purity by HPLC. M+(ESI+): 519.9 ; M (EST): 517.8 141 F
/[ rs N,.. NF o-oto Exanple 66:
(2S)-N-[(1S)-1-(4-fl uorophenyl) - 3- hydroxypropy [ (2" -fl uorohi phenyl -
4- Yl)sulfonylll-1, 3-thiazolidine- 2 a box geFol | owi ng the general
strategles and protocols out | i ned | e" starting tert-butyl 5

}car bonyl )-1,3-thi azol i di
2' -fl uorobi phenyl -4-yl)su
obtained in 99% purity by

(29) Belbfe
phen

the=ti'tle conpound was
537.9 ; M(ESI-): 535.9. F

1.3-thiazolidin;:-2-carb0xamide.

Following the general strategies and protocols outlined in Example 1, starting from tert-

5 butyl (28)-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-difluorophenvl)-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-sulfony] chloride, the title compound
15 was obtained in 99% purity by HPLC.

M'(ESI"): 519.9 ; M'(EST): 517.8



Fol l owi ng the general strategies and protocols outlined in Exanple 1,
starting tert-butyl (29-2-({ [(1 S)-3-hydroxy-1 -phenyl propyl] am no)
carbonyl)-1, 3-t hiazol i di ne-3-carboxylate (Intennediate 6) and
[1,1"'-biphenyl]-4-sul fonyl chloride, lthe title conpound was obt ai ned

15 in 98%purity by HPLC. M+(ESI): 501.9 ; M (ESI-): 499,5. 142 N~,. F
0-0-too Exanple 68: General protocols for the sol ution-phase synthesis
of 1, 3-thiazolidine-2- carboxam de derivatives of general forrmula (1):
e.g., (39-3-({[(2S)-3-(biphenyl-4- ylsulfonyl)-1

3-thi azolidin-2-yt]carbonyl}am no)-3-(2, 6-dig]l
L-valinate. 5

(3S)-3-(2, 6-difluorophenyl )-3-[({(2?&? - Zn f r obi phenyl
sul fonyl]-1,3-thiazolidin- 2-yllcar m nol prppyl L-valinate.
(39)-3- ({[(25) 3- (bi phenyl - 4- ) on9‘|) 3-

A H1@pyl L-vglinate,

phenyl ) propyl

oée

fluor obi phenyl - 4 yl )suI fon -1, 3-thi azol i di n-2-yl } car bonyl ) am nol - 3- ph

enyl propyl L- valinate. . _

(o) iRt (el H%Pmmamsawf SRRy IRz phaRhARAY. -
) SUr1-orTy aZ0T T arire=2Z- cal y .

di SSqll)éapkohon4p1ﬁth@l‘zoﬁlli4lﬁe1120%rb69ea14a)d@nd DNAP (846rrg, 6. 93mol ) was

added.” To this solution was added a 5-m n pre- incubated solution of

6. oy P PRNRER S o Peidoe QPR Pyt e Wbl
{ £ ADSYLQ{( 1K, TG BARBIGRAC I RSP A Mtn] &b B, ( 2001 ol -

washed itric acid 5% sat’ and bBrine.

or garB-carbayglatevdatetmiedthtogpandg Stdombiphesybdoy btd tbnyT bkloreki dwetlt\lms
purified by FC 10:90 to 50:50 (EtOAc:cycl ohexane) to give the desired
prodw@mr(oslsyt\sawbtsu@dfm&&/mph@nybyHcﬂ[Q{(23) 3-[(2' -fl uor obi phenyl - 4-

O

—(H‘

M*(ESI"): 537.9 ; M(ESI): 535.9.

F DW"' F
NOET e

10 Example 67: (25)-3-[(2'-fluoro-1,1'-biphenyl-4-yl)sulfonyl]-N-[(15)-3-hydroxy-1-

phenylpropyl]-1.3-thiazolidine-2-carboxamide.

Following the general strategies and protocols outlined in Example 1, starting tert-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
15 in 98% purity by HPLC.

M(ESI"): 501.9 ; M(ESI'): 499.5.



yl)sul fonyl]- 1, 3-thiazolidin-2-yl}carbonyl)am no] propyl
N-(tert-butoxycarbonyl)-L 20 valinate a white solid (3.04g, 89.4%.
Conmpound

(3S)-3-(2, 6-difluorophenyl)-3-[({(2S)43-[(2'-fluorobiphenyl-4-yl)sulfon
yl]-1,3- thiazolidin-2-yl} carbonyl)am no] propyl

N-(tert- but oxycar bonyl )-L-valinate (3.04g, 4.13mmol)was dissolved in
DCM (33nlL) at O degree and 66nlL of 4M HCl in di oxane was 143 added.

The reaction was stirred at 0 degree for I It and at r.t. for 3h. The
sol vent was evaporated and the residue rediss d in DCM and washed
wth | OMNaHCO3 and brine. The organic |ayer ried over MgpSO4 and

evaporated to give a white foam The@:1 am di ssolved in THE and
| eq of nethanesul fonic acid (345n) ded{ the 5 precipitate was

(3S)-3-(2, 6-difluorophenyl
[({(2S9)-3-[ (2" -fluorobi ph

re r uct
0

O
uld)onyl ]-1, 3-thiazolidin-2-yl}carbo

nyl ) am no] propyl L- valinate’as a white solid (2 539, 83.7%yield).
M+-(ESP): 636. 7; M(ESF) 634.3. F H CSN,. NOO F\SO\,O

- amcaﬁaoxénﬁae aeﬁviﬁmrcqnimewl )f@ﬁ@milmLeral omraa( {[ FzS)meemMgener al
strategl es and protocols outlTined in Exanple 68, starting from3- (1,1

- bi phsedfdny!)-{.Bsthiazobidyd-P- \Nﬂdarllor(\lzl}zﬁnmo) 3-(2.6- dlﬂuoronhenvl)vropvl L-valinate,
quorohgn lgd' .

thiazolidin-2-vl]carbonyl}amino)-3-phenylpropyl L-valinate, (3S)-3-[({(2S)-3-[(2'-

fluorobiphenyl-4-vyl)sulfonyl]-1.3-thiazolidin-2-y1}carbonyl)amino]l-3-phenylpropyl L-

valinate.

10 (25)-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 (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-

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



F HSN, FNOO SO1\ , 0 NHZ 144 Exanple 70:

(35)-3-({[(2S)-3- (bi phenyl - 4-yl sul fonyl)-1.3-thiazolidin-2-yllcarbonyl}
- amno) - 3-phenyl | propyl L-valinate. Follow ng the general strategies
and protocols outlined in Exanple 68,148tarting from (2S)-

3-([1,1 -bi phenyl]-4-ylsulfonyl)-N-[(IS)-3-hydroxy-I-phenyl propyl]-1, 3-
t hi azoli dine-2- 5 carboxam de (Exanple 1), the title conpound was
obtained in 99%pur|ty by 1-1PLC I\/I4(ESI) 582.9; M(ESI): 581.3. / \
HCS N N>~ Ss O 0l,. ONHZ Exanp

(3S) added. 11(l1233)ea9t11>1( wanstlcréiﬂ@memﬂ fmc 1\h| an.f,iﬁtfrdnfm]ﬁll Té'ﬁtslﬁ’ll‘é@(SIW%l n- 2-

L1 - neSepaate A eteabe FthRivRYin KT sl sd NlIE RO D R e
3- [(21“ fdr Qﬁlg I2 er]wasb | azg?/ r(ﬁlﬁgbésiﬁldf Ha'té\h td &i %;g)a whity @?MY’Ehé foam _

-phe car bo am de e tit
COWDWH%G&:M@%I@EH&!] f’RHF hid 98§wPridthaheshfohicldcid M4(55$g) Was 680d:dB the

M (ESI-): 598.6.
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]propyl L-

valinate as a white solid (2.53g, 83.7% yield).

M (ESI™): 636.7; M(ESI): 634.3.

10  Example 69: (38)-3-({[(2S5)-3-(biphenyl-4-vylsulfonyl)-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.




/'\' HCSN... FNOOO & ¢(::~~-4 ONH2 15 145 Exanple 72:
(25)-3-(1,1" -bi phenyl -4-yl sul fonyl)-N-[(IS)-3-hydroxy-1-(2,4-difl uoro-
phenyl propel]-1.3-thiazolidi ne-2-carboxam de. Follow ng the general
strategi es and protocols outlined inlBtanple 1, starting tert-butyl
(25)-2-({ [(1 S)-1-(2,4-difluorophenyl)-3-hydroxypropyl]am no}
carbonyl)-1,3 -th iazolidine- 5 3-carboxylate (Internediate 6) and [I,
| ' - bi phenyl ]-4-sulfonyl chloride, the title conpound was obtained in
98@6pur|ty by HPLC, M-(ESI+): 519 6 M ESI-): 517 6, F F CS N o-Q
Tb: 6353 b {623 -(hi slfomil)1l -thinzolidin-2-yBeazher
1 - Tablet§ A 1, 3-thiazoli.di ne-2- carboxanlde conpound of fornula (11)
i's aéﬁ#ﬂ%ﬁ—d§L§X§¥9Q9géﬁghﬂég%th a dry gelatin binder in an approxi mate
1: 2 weight ration. A m nor anount of gnesiunlstearate is added as a

| ubr iFedlowingiee generalr drategics ane protacels 2 mzszldnrﬁgxaumlbe&& stamug fomE.of
act | \sl’ae([} 13 btlpr]'nenyﬁlé'l lsrh?fony?)?}\}-j[%g)ng q%/d(r:(?xrgp up']m%ngr%ro}ay eg hlaZOlldIE]g ot

pres
5  carboxamide (Example 1), the title compound was obtained in 99% purity by HPLC.

M (ESI™): 582.9; M(ESI"): 581.3.

H
s N
L%

Example 71: (3S)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1.3-thiazolidin-2-

1} 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.

H
s Nv
EN‘>——\<o o

15



15 Formul ation 2 - Capsules A 1, 3-thiazolidi ne-2-carboxam de conpound
of fornmula (11) is adm xed as a dry powder wth a starch diluent in an
approximate 1:1 weight ratio. The mixture is filled into 250 ny
capsul es (125 ng of active 1, 3-thi azd#fdi ne-2-car boxani de conpound per
capsule). Fornulation 3 - Liquid 20 A 1, 3-thi azolidi ne-2-carboxam de
conpound of fornmula (11), sucrose and xanthan gum are bl ended, passed
through a No. 10 nesh U S. sieve, and then m xed with a previously 146
prepared solution of mcrocrystalline cellul ose and sodi um

Pramal y d ebiphengled-yisulf p i3 y
col o2k Such b Shef st DoaLer andaddago i ¢
1, 3-thi azol i di ne- 2- car boxam de conpound of forrmula (11) is adm xed as a
dry poNgming wie gereraksirajegies and praieeols optlinedaipdexamplatle starpnggrbutyl

The. 25 ARELS)Top bt e Phan bach YAoK RBiREy Jamins e vAg | o THeeql pne-

1. 3- Khi | i1ding: 2- ] ign I e§S. ¢i

For i d Py Bt S BH R B H L £ P BB BT CBlor RS HR tle compound
of f e¥dlRaindd in igg(ygb§ﬁ1§,| MeBIPLITC.a buffered sterile saline injectable
aqueous nediumto provi de "a satisfactory concentration. Exanple 51:

Bi ol qgi +a S ) ds of formula (11), were be subjected to
t he %@%%?%a‘ﬁﬁ%ﬁgﬁw vivo biological assays: 15 1) In vitro

conpetition binding assay on human Prostaglandin Fla receptor using a
Scintillating Proximty Assay (SPA) This assay allews to determ ne the
binding affinity of the test conpounds of fpr (11) for the human

Prost agl andi n F2a receptor:
S H
[HN"I,
N

_nO
O
o)

Example 73: Preparation of a pharmaceutical formulation

QLY B Q¢honh

10  Formulation 1 — Tablets

A 1,3-thiazolidine-2-carboxamide compound of formula (1) 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 (IT), sucrose and xanthan gum are

blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a previously



a) Preparation of Prostaglandin F 2d receptor: 20 Human Prostagl andin
Fla receptor (full-length cDNA) was subcloned into the pCEP4
(I'nvitrogen) vector and transfected together with the hygromycin

resi stance gene into HEK 293 EBNA celd46s by Cal ci um phosphat e
co-precipitation nmethod. Antibiotic resistant cells were grown under
constant selection pressure in DVEM | F-12 nmedi um suppl enented with 2%
fetal calf serum, 4 mML-d utam ne and 8mi /|

I nsulin-Transferrin-Sel eni um m X Sal | 147 Invitrogen)and 300g/ m

hygr ewgpared aolusing dfrmigroanystallineect ] il orespidesodiwh cavbasemethy! @ﬁlﬁilow(lz@?)
bef or.e harvest.ing, receptor expression enhanced b ddj ng 5. mM.of
Na- BRAAGH odgsitlibenzeate, agtetnd aolos av&m@ﬁutﬁaa@?}h%%ﬁf#ﬂegalﬂm&mmg-
har v . l. d centrifugation. 5 Cell pellet was |ysed by
Doun?é‘tfﬁg‘r?ggg’r??egé%%ﬁ’ a|“ir%1i>é95omv| sucrose, 25mM Tris-HO pl-1 7.5, 10nM
Mydl 2, | mM EDTA cont ai ni ng proteases inhibitors according to the
manufRghiinaiod Beehydiiger Mannheim at 4C. The |ysate was centrifuged at
10009, 4Ctor 10mn and the supernatant was centrifuged at 160000g, 4C
f or Oninthidhdidiretdr@nbsxarpielel nspoverdeoft fesmaefitlieid admikedds agirp pbiveier
(20nMM MES pH 6.2, 10nM Mgd 2, 1 nM 10 EDTA contai ni ng prot eases

i nhi byitly asﬁy getasinebingler iaran appzoxinmaadl2 sedshitratiedA apinog@moung pf

Determ nation of the binpdin ffinity,values f.or. test.co - In
4t RRESLET SRORE oG et roachnt e P bairird g 2B e Bolet
per f gh BB rni: 8BS 5_ 1B : l-adi ng
e e S L
wheat - ger m aggl utinin (WGA) SPA beads and | to 2 nM 15 of 3H PGF2-al pha
(det grgrmgstidiy s Scafjehiend anal ysis) in 1% DMSO was i ncubated for 2

hours at roomtenperature. Non-specific binding was determned in the
e es ehd S3-tiiaddlidine-2nearboxain vlgatonveoupdoaft @gvmaim(%h) is2lissotvesl in a buffered
concentratilons_of conmpounds (a tggoni st). ,used .tfo conpete with the

r adi SHd1IPvaIING fuseabls AINEQYS Mdhim 1o provifle aisaiiptagiath FPngRHINOn- 3onMm |
OM 1 nM | OOpM 10pM The radioactivity was counted on a M crobeta

pl at eExample 51: Biological assays

The compounds of formula (I), were be subjected to the following in vitro and in vivo

biological assays:

15 1) Invitro competition binding assay on human Prostaglandin I 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»4 receptor:

a)_Preparation of Prostaglandin F,4 receptor:

20  Human Prostaglandin F», 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



20 counter and the binding data were anal ysed using the iterative,
non-1linear, curve-fitting program "Prism (G aphPad Software, Inc).
e) Results - Discussion: The tested conpounds according to formula (11)
i nduced an inhibition (illustrated byl4K; val ues) of the binding of
Prostaglandin Fla to its receptor of less than 10 M The binding 25
affinity of preferred conpounds of fornula (11) to human Prostagl andin
Fla receptor is 148 illustrated in the below Table 1 by neans of the
correspondi ng inhibition constants K From the val ues shown in Table

1, i dneirogea)and d0ugdmi hygrozayan et37°C dmp dumidifadcdmeisphere®f Yo1GR: an
11) d h i gni fi t bi ndi to the P t agl andi n, ,F2 tor..
Tab] @4 A TGy e ok O BTSN PRIS TR R R R Hos FOVEOL Ny
to h nrg%. DS hvagk 3hed %\%icfee&ﬁﬂi)ﬁfaﬂ?lﬁge ﬁgffgf Mingd %ﬂu%egﬂ%ﬂtand pelleted by

sci nt il on proximty conpetiti | assay (agal ns

Pr ostogg{rgngglﬁbrﬁZQ as radioligand). 149 r ini' ffinii~r o hum ru ure
PAG Name r g adl CHF (25)-N((1S)-3- s~( N [benzyl (nethyl)am no]-1 N
~0 N- phenyl propyl }-3-([1, 1" -bi phenyl]-4 0.020 S. o

y§ sulGahpéljet ya3-lykedalrp Dadinee hanmogen satibnxadd daM suetose, 26mM Rris-HCI pH

2S)-N-[(i1S)-3-hydroxy-1 _'0 O | phenylpropyl]-3-[(4-tert- 0.120 \/\ OH
ée n% ﬂ%h&]@]{d& Mgdlbnlyp EDF'A contaFi)ning >1/3r<§)teaspe>§ iLhi?E)it[o(rs according to tﬁe

manufacturer (Boehringer Mannheim) at 4°C. The lysate was centrifuged at 1000g, 4°C for
10min and the supernatant was centrifuged at 160000g, 4°C for 60min. The membranes
pellets were resuspended in binding buffer (10mM MES pH 6.2, 10mM MgCl,, ImM

10 EDTA containing proteases inhibitors), 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, 100l of binding buffer containing 15 to 30pg 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»4. The concentrations of compounds (antagonist) used to
compete with the radioactive ligand (agonist) were 10uM, 3uM, 1pM, 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 (IT) 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», receptor is



thiazolid i n e-2-carboxamid e XV, H((25-3-([1,1-biphenyl]-4- -S
)-N ylsul fonyl)-N[(R)-phenyl (2 N o pyridinyl)nethyl]-1,3-thiazolidine-
0.055 S 2-carboxamde </~ HF N Os

3-([1,1 -biphenyll-4-ylsul fonyl)-N- 04 F [1-(2,6-difluorophenyl)-3\
OH hydroxypropyl ]-1, 3-thiazolidine-2 0.050 carboxamide \ N 1O S 7N
N H3-([1,1-bi phenyl]-4-ylsulfonyl)-Ns o

[ 1- phenyl - 2- (1-pyrrolidinyl)ethyl]- 0.170 0

1, 3- thlazolldlne 2- carboxam de 150 a_ for"
an

t | nhpsteated insthp helow dagley by rgeans széy -CQH'@FH’OHdl“g lfgl Q‘a@mqmn% K.
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» receptor.

Table 1. Binding affinities of test compounds of general formula (1I) to human
5  Prostaglandin F3, receptor, as determined in the scintillation proximity competition binding

assay (against Prostaglandin F, as radioligand).



O ylsulfonyl)-N[(1S)-3-hydroxy-1- 0.065 OH

phenyl propyl]-1, 3-thi azolidine-2 ~'- carboxam de nss, ~/\~~
(2S)-2-1({3-[(5-chloro-3-nethyl-1 n N CH
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I nhi bition of Prostaglandin Fla induced |P3
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The surviving colonies were assayed for their ability to retain
specific [3H PGF2a binding. Selected clones were maintained in

DVEM FI 2 nedi um suppl enented with 4 MM L 152 gl utam ne, 300g/ m
hygromyci nB and 2% fetal bovine serurh®{10% for cells expressing rFP).
d) Inositol Phosphate nmeasurenments: Cells were detached w th PBS/ EDTA,
washed with inositol-free DVMEM F12 nedium and 5 seeded at 80000
cells/well in a Pon L-Lysine precoated 12 well plate. Cells were

| abelled with nly 3H Inositol at 4 jG/m in inositol-free DVEM F12
supplRgnénvigw ﬁmﬁoaa st @x &l In/bbxnoweofslémfﬂglawdnm&agvducadﬂﬁé (Frabid0g/ n
hygr omyci nB After 24 hours_(rFP e sing cells) or 40 hours_ (hFP
expressrﬁg @»&Qhaéé') Smﬁ@smﬁﬁwfﬁ M‘E &e@%ﬁﬁl’é&{hef’%géa’ﬁléﬁmd’@%féﬂ
for 10 mn in assay buffer (DVEMF 12 without Inositol, 20mM Hepes, i
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to addrtion of 30 nM PG-2u ut 2Xt e EC50) and further incubation

for Ithdwmhﬁbltlﬁﬁrofam@l?rcsstagl@ﬁdmIRzy/Piéstdglhﬁdm mtrle(%ptof niddéaté & $P3 sprithesin ds
t hensel ves, the test conmpounds were added to the cells at 10 pMand 1

pM fmsttommund$ of twmulefdprature. In the course of the three above
ment i oned experinents, the reaction was stopped by addition of | mm
of stop solution (2.4% perchloric acid) for 10 mn. 800 pl were then
t r anédeMaderials: 400 pl of neutral ising solution (0.72N KOH, 0.6 M
KHCG3), vortexed, and 20 sedi mented for at |east 2 hours at 4C. After

cent ) ion of 1 2500 er
Cont oS OB O bRy BN e Burslhe oyt e AR R M Sy
P(f W ofph Caﬁg@ralﬁgflgP&nP&ncB'WHrh fRd’cﬂe"P@Bl%cﬁiaWB?chWnW&a@ M EMUF 19 mBY ke
M anmoni um “formate, 0.1 Mformc acid) and radioactivity was
CounlleGlmananBﬁ@hnEﬂfeﬂ%ﬁﬁﬁrbgles Inc.; [*H] Inositol from Perkin Elmer Life Sciences;
Prostaglandin F,, (PGF;,) 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,4 receptor (hFP) and of the rat Prostaglandin F5,
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] PGFa binding.

Selected clones were maintained in DMEM-F12 medium supplemented with 4 mM L-



scintillation counter to neasure the anount of phosphoryl ated [3H]
inositol. 25 153 e) Results and discussion: The activities of the
t hi azol i di ne conpounds of formula (11) were assessed using the above
described in vitro biological assay. IRepresentative val ues for sone
exanpl e conpounds are given in Table 2 below. The values refer to the
capacity of the exanple conpounds 5 according to fornula (11) to
ef fectively antagoni ze Prostagl andin Fl a-i nduced 1P3-synthesis

medi ated by the Prostaglandln Fla receptor. Fromthe val ues shown in
Tabl glwtamine, 38Angen! lxgromeginthand 25 fetakbonine semm (HBpdousdids aquesdingg
to fo Eﬁla (11) do exhibit a significant activity as Prostaglandin F2
receﬁf antagoni sts, as illustrated by 1C50 values of generally |ess
than 2 M 10 Table 2. Inhibition of IP3 synthesis in 14EK EBNA cells
expr ass P din Fla receptor by t hi azol i di ne

ntagin?ggggg?hgﬂﬁggﬁPegﬁPﬁt dﬁfll) 154 " inglblti"n Pro gla di F 1
Struc uee, I1I'P" Name FZ rndyce 13-s n e is P4 +Jr'"nom# " _ -

- (Rlls werk! det@hed WithLPB'S/RDRRE wdshe&mﬂq Nrdéité uhfe@ MYMENEK 1218)kd Bmb (aad

CNo N hydroxyethyl)(nethyl)an1no] 1- 0. S <
phenygégtedmt| 80000 Ceetli;fmilmhl aanley—]‘z Laysife pmbtmedrmdwell ilate. Cells were labelled

2S)-3-([1, 1,- bi phen Isulfon -N -[(R
(29) w1th( r[nyo [’ H] ln051t !4 uCl/ml in mosﬂol free D I)iM-FIE(sul))p emen¥ed( with 1% fetal

bovine serum, 4 mM L-glutamine and 300ug/ml hygromycinB. After 24 hours (rFP
expressing cells) or 40 hours (hFP expressing cells), the medium was removed and cells
were pre-incubated 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 ECso) 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 pl 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 1P3 to be quantified were eluted with 3 ml elution buffer (IM 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
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phenyl propyl | -1, 3-t hi azol i di ne-2 carbld%anmide 3) In vitro functional
assay 2: Inhibition of Prostaglandin Fla induced Cat' -nobilization in
| | EK/ EBNA-cel | s expressing the Prostaglandin Fla receptor, as neasured
by FLIPR(r) (Fluorinmetric Imaging Plate Reader). 5 a) Cal cium

nobi | i sati on neasurenents by FLIPR (Fluoronetric Imagi ng Pl ate Reader)
HEK EBNA cells were seeded at 60000 cells/well in a Poly-L Lysine

pr ec @t Be¢sulks andcdispissioriot t om 96 wel | plate. 24 hours later cells were
| oaded with 4.5 nMFluo-4 in DVEMF 12 without fetal calf serumfor
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the cells 30 mn prior to the wash step. After the wash with FLIPR
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cells in FLIPR puffer and cal cium_ nobilisati sured for

Then deRed BhatsaitbeXarapl He1L S0BIPANR A5 dhitniat RANUGH(ID) do it a ignificant
activity as Prostaglandin F,q receptor antagonists, as illustrated by ICsg values of generally

less than 2 uM.

10 Table 2. Inhibition of 1P3 synthesis in HEK EBNA cells expressing the human

Prostaglandin F»q receptor, by thiazolidine antagonists of general formula (11).



of 2 times the EC50 of Prostaglandin Fla and cal ci um nobilisation was
nmeasured for 4 mn. b) Results and D scussion: 10 The activities of
the thiazolidine derivatives according to formula (11) were assessed
using the above described in vitro biSél ogi cal assay. Representative
val ues for sone exanple conpounds are given in Table 3 below. The
val ues refer to the capacity of the exanple conpounds according to
formula (11) to effectively antagoni ze Prostaglandin Fla induced
intracellul a +-nobilizatjion m ed h he Prost ag 1

-rec
t hat
a si
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I nhi bition of Cat+-nobilizatjon in HEK EBNA cel |s expressing the huma
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0 0 ylsulfonyl)-N-[( 1S )-3-hydroxy-1-
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0.185

3) In vitro functional assay 2: Inhibition of Prostaglandin F induced Ca’' -mobilization
in HEK/EBNA-cells expressing the Prostaglandin F,, 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-F12 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



S-o0 thiazolidine-2-carboxamde S (25)-3-([1, 1-biphenyl]-4- ylsu

| fonyl )-N-[ (1 S)-3-hydroxy-1 OH phenyl propyl]-1, 3-thiazolidine-2 0.048
carboxam de 4) In vivo assay: Reduction of uterine contractile activity
inrats a) PGF~n or fluprostenol-inddé®d uterine contractions in
non-pregnant rats (i) Preparation of the experinent: 5 Non-pregnant
Sprague Dawl ey fermale rats (Charles River, Calco, Italy) weighing
200-300 g were used. They received an i.p. injection of 250 g/kg

dieth Istllbestrol (DES) 18 and 24 hours before the experinent.
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PE246hé cddlsry) was prmeqs thedwastt step h&fibr thenwaslawaths}ﬁclﬂmebluﬁem ncyeasyng aI

silk. After filling the internal cavity wt of sterile
phy sicenegjitessions i itesé cempotndn werhaddast q@ethé Icelh"ayﬂ Ebliﬁécbvéf@r gpd galcium

i 71 mofBeeio S pieds SRS b st h"é‘%#'aeﬁ%{ OOy T2l s oS gghion
j ugul,g tﬁﬁ%%tha io%x‘ﬁﬁ%ﬂn@& P% rﬁfﬁg ﬂi ﬁfl)b‘f\flstalilloﬂ \Egsﬁlgeafﬂ&?%rei n}in.

connec utterfly ravenous admnistration o
Prostagl andin 10 Fza (Sigma Chem co., St. Louis, MO, USA) and

() 1 gyr RebERCANd BREIBA e cal s, Ann' Arbor, M: USA) or test
conpounds. For the oral adm nistration, the oesophagus was cannul ated
with a PE9O cat heter. For obtaining |nformati on regarding the test
conpdiecicpil tisseofl thy eiiazol2din8derifftiveschc2dfing to formula (IT) 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 Fe-induced
intracellular Ca®"-mobilization mediated by the Prostaglandin Fys-receptor. From the ICso-
15  values shown in Table 3 it can be derived that said example test compounds according to
formula (IT) do exhibit a significant activity as Prostaglandin F,, receptor antagonists, as

illustrated by ICs values of generally less than 2 uM.

Table 3. Inhibition of Ca**-mobilization in HEK EBNA cells expressing the human

Prostaglandin F4 receptor, by thiazolidine antagonists of general formula (II).



m nutes after the intravenous adm nistration or 30, 60, 120 and 210
m nutes after the oral 15 admnistration, 0.5-ml bl ood sanples were
wi thdrawn fromthe carotid artery previously cannulated with a PE6O
catheter. Plasnma was then obtained by36tandard | aboratory procedure
and the resulting sanples were stored at -20C for successive

determ nations. After a suitable stabilization period, repeated
adm ni strations of Prostaglandin F2", (by a 10- mn intravenous

ant aponi st) was injected iptravenously as a $-mn infusion. (ii)
Resu[ts and di scuss?ony 25| As each administration of Prostaglandin Flf
or f|luprostenol ipdyced a |r&9-3df. 1ireedvld- ¢ontractions, the resulting
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S| (28)-3-([1.1*-biphenyl]-4-
© ylsulfonyl)-N-[( 1S )-3-hydroxy-1-
phenylpropyl]-1,3-thiazolidine-2-
carboxamide

0.048

4) Invivo assay: Reduction of uterine contractile activity in rats

a) PGF,,- or fluprostenol-induced uterine contractions in non-pregnant rats

(i) 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
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(29)-3-[(1,]" -biphenyl-4-ylsulfonyl)-N[(IS)-3-hxdroxy-I|-phenyl propyl]-
1, 3- 15 thiazolidine-2-carboxam de for instance for instance, 40

m nutes after adm nistration by i.v. I57oute, caused inhibition of
uterine contractions of 26% at a cunul ative dose of 30ng/kg. b

Spont aneous uterine contractions in late-termpregnant rats: (i)
Preparation of the experi rrent Lat e-term pregnant (19-21 days of
gestation) Sprague Dawl ey female rats (ICh arles R ver, 20 Calco, Italy)
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(i) esu s an Scussi on:

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
Fyq or fluprostenol injection was set as 100%. Five minutes before the fourth injection of
Prostaglandin F2, and (+) fluprostenol, the test compound of formula (If) (i.e. a FP

antagonist) was injected intravenously as a 5-min infusion.
(i) Results and discussion:

25  As each administration of Prostaglandin F5, or fluprostenol induced a train of uterine

contractions, the resulting contractile response was quantified by measuring the area under



The spontaneous contractile response of the uterus was quantified by
evaluating the area wunder the curve (AUC) of the changes in the
intra-lumnal uterine pressure over tinme (by Chart V4.04 for W ndows
software, PowerLab ADI nstrunents, Cadf$e Hill, Australia). The 15
effect of the test conpound on the spontaneous uterine contraction was
eval uated as the percent variation of the AUC calculated in a 10-mn
interval followi ng the adm nistration of each dose of test conpound as
conpared to the AUC in a 10-min interval before the admnistration of
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s
i.v. route (1 hfusion over 10 mnutes), caused inhibition of uterine

coHNt idaerimimed sfter20koPrastaglaadinuF Qtorvfupiostenastf injcabion/ e calwuldred in

cal cul ated ED50 val ue) of 28 ng/kg or 2.8ng/kg/mn, in the experinent
25 oubhipaeidoabmtie AUEDob@irmidmwith thdderdinjectmonisetasd] HE6potiProgtaglandin Faq
formula ll G HS N-g_ RA"-E0 2RIl NO R G5 as wll as its

geoner flupsostenadmbhe effectsoloibeitesi icon ppsnd weas epressad abpagh ivedaint as the

gi: 2:%&%%@ p@ﬁgi[t@%doij t}\g ab&ve {/rgrtiaecigno{lﬁfiés gﬁey\ﬁ\lelad%%n s?raa{ig% % %tacl:ﬁ: glolse}/ of test
compound compared to that obtained at the corresponding time-point in the group receiving

10 the vehicle alone. From the inhibition values obtained for each dose-group at the peak
effect, a dose-response curve was plotted and, when possible, the relative EDsg value
calculated (by S-Plus 2000 v. 4.6 statistical software, Mathsoft, Inc. Seattle, Washington,
USA).

Compound (2S5)-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:

(1) 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,



and pharma-ceutically active derivatives thereof, wherein Gis selected
fromthe group consisting of Cl-C6-alkyl aryl, C-C6-alkyl heteroaryl,
Cl- C6- al kyl cycl oal kyl, Cl1-C6-al kyl heteroaryl, aryl, heteroaryl,

C3- Cs-cycl oal kyl or - 10 heterocycl odbPRyl, said cycloal kyl or aryl or
het eroaryl groups may be fused with a cycloal kyl or aryl or heteroaryl
group; RI is selected fromthe group consisting of aryl, heteroaryl,
Cs-CB-cycloal kyl or a 3 to 8 nenbered heterocycl oal kyl, said
(hetero)cycl oal kyl or aryl or heteroaryl groups may be fused with a.
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het eroa - C6-al kynyl aryl, or C2-C6-al kynyl heteroaryl; or R2 and
G my forma C3-C$-cycloalkyl ring; R4 is selected fromthe group
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ht h@cBQ“mmtT@@VﬁrprW@xis and/or treatnent of dysnenorrheal, preterm
| abor,

(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 spontanecous 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 EDsg value) of 28 mg/kg or 2.8mg/kg/min, in the experiment

25 outlined above.



premature birth or for stopping |labor prior to cesarean delivery which
conprises admnistering a therapeutically effective anount of a conpound of
formula Il as defined in claiml to a subject in need thereof 3. Use
according to claim1 or a nethod according to claim2, wherein the group G of
15 the conpound of formula IT is an arylggroup. 4. Use of a conpound of
formula 11 as defined in clains 1 or 3, for the inhibition of a prostaglandin
receptor. 5. Use according to claim4, wherein said prostaglandin receptor is
the prostaglandin Feu receptor. 20 6. Thiazolidine carboxarni de derivatives
according to formula (1), 162 G R N-< 2 RNOI OOR as well as its
geonetrical isonmers, its optically active forns as enanti oners,

di ast er eo-@leimss and its racemate forns, as well as pharnmaceutically acceptable
salts and pharma-ceutically active derivatives thereof, wherein 5 G is
selected fromthe group consisting of aryl, heteroaryl, C3-C8-cycloal kyl or 3

to 8 nenberegdhe §%§@¥§%%:é&ldmgs@ mg'%{ghloal kyl or aryl or heteroaryl groups

may be fused wt or ary eteroaryl groups; R, R2, R4 and n
are as defined in claim1. 7. Thiazolidine carboxam de derivatives according
to claimé, said conpounds having 10 fgqqmuGa (Ta): H Ram R-_f S NR2 (la) O

. S N ,
R JE —~ R
n |
N o
_S-p1
o7 R
o
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;-Ce-alkyl aryl, C;-Cg-alkyl heteroaryl,
C1-Cs-alkyl cycloalkyl, C;-Cg-alkyl heteroaryl, aryl, heteroaryl, C3-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, C3-Cs-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,
C;-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,

20 C;-Cs-alkyl, C,-Cs-alkenyl, C,-Cs-alkynyl, aryl, heteroaryl, C3-Cs-cycloalkyl, 3-8
membered heterocycloalkyl, C;-Cs-alkyl aryl, C,-Cs-alkyl heteroaryl, C;-Cs-alkyl



"R DO as well as its geonetrical isoners, its optically active forns as
enantionmers, diastereo-ners and its racemate forns, as well as
pharmaceutically acceptable salts and pharmaceutically active derivatives
thereof, wherein 15 R, R2, R4 and n are as defined in claiml;, 163 R3 is

sel ected fromthe group consisting of Cl-C6-al kyl, C2-C6-al kenyl, C2-Co6-

al kynyl, aryl, heteroaryl, C3-Cs-cycloal kyl or heterocycloal kyl, Cl1-C6-al kyl
aryl, C - C6-al kyl heteroaryl, G -C3-al kyl cycloal kyl, G -C3-alkyl

het er ocycl oal kyl , C2-C6- al kenyl -aryl or -heteroaryl, C2-C6-al kynyl aryl or
-heteroaryl, carboxy, cyano, 5 hal ogen, hydroxy, Cl-C6-al koxy, nitro,

acyl am no, ur e’ydoalkgluCﬁ@aydll@rhhﬂterocsulbalkm}yﬁ,z (bsralkemlyl fryh\,:Canalkenyan i nt eger from

0to 3. 8 A hIaZO|I e ve according to claim6 or 7
wherein R is e@é‘?a&ltgﬁ%ﬁragwylﬁaéagpbgb%e t]ileﬁﬁr%‘?y?é’ﬁ aryl or heteroaryl
group optionally 10 substituted with at Ieast one noiety selected fromthe

group consi Stl}ﬁ@m@fGﬁayform 2{1@; %Q?ﬂ}éh]kﬂh%g)gen al koxy, sulfanyl, straight or
branched Ci1-C6-al kyl. 9. hi azol i di ne carboxam de derivative according to

any one of claims 6 to 8, whereby R2 is a group Cl-C3-al kyl -A-R5, wherein A
is 0 or a noi & ys wlectadelrars tha grauNcEISRENS GhEr-Smilkb G- Cssalgéﬂlbéc@e@ﬁ romthe
group gonsi st ﬂ% f a bond, an amno acid residue, (C=0), (C=0)-0O (CO-NR7,
or hd R7 are i ndependently from each ot her selected fromthe
group consisting of H, Cl-C6-alkyl, C2-C6-al kenyl, C2-C6-al kynyl, aryl,

het eroaryl , C3-iCsn ayedeo&ilokyd tao2; het erocycl oal kyl, G - C6-al kyl aryl,

C - C6-al kyl heteroaryl, G -C6-al kyl cycl oal kyl,

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.

10 2. A method for the prophylaxis and/or treatment of dysmenorrheal, preterm labor,
premature birth or for stopping labor prior to cesarean delivery which comprises
administering a therapeutically effective amount of a compound of formula II as

defined in claim 1 to a subject in need thereof.

3. Use according to claim 1 or a method according to claim 2, wherein the group G of

15 the compound of formula II is an aryl group.

4. Use of a compound of formula II as defined in claims 1 or 3, for the inhibition of a

prostaglandin receptor.

5. Use according to claim 4, wherein said prostaglandin receptor is the prostaglandin

F», receptor.

20 6. Thiazolidine carboxamide derivatives according to formula (1),



20 C1-C6-al kyl heterocycl 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 together with
the respective nitrogen atons to which they are attached, may optionally form
a substituted or unsubstituted heterocycloal kyl ring. 164 10. A thiazolidine
carboxam de derivative according to claim9, wherein Rz is C1-C3 alkyl-A-R 5
wherein Ais O and R5 is H or Ais NNB-R6 with B being a bond, and R5 and R6
bei ng each i ndependently from each other selected fromthe group consisting

of C1-C3-al kyl, including Cl-C3-al kyl hydroxy, Cl-C3-alkyl carboxy,

Cl- C3-al kyl 5 am no-carbonyl, d-C3-al kyl al koxycarbonyl, d -C3-al kyl aryl,

A -C3-al kyl heteroaryl, Cl-C3-alkyl cycloalkyl, C-C3-alkyl heterocycloal kyl.
11. A thiazolidine carboxam de derjigati vn{ccor ding to claim8, wherein R2 is
selected fromthe group consi Rfrg—ﬁ hengf, pyrid-2-yl, pyrid-3-yl, or
pyrid-4-yl. 12. A thiazolidine carbgxamge deri vath ve according to any one of
clainms 6 to 10, 10 wherein RL is a p‘ggﬁyl substituted with a group sel ected
fromthe group consisting of a stOg ght or branched Cl-C5-al kyl or aryl, Rz
is selected fromthe group consistiffg of Cl1-C3-alkyl-A-R5 wherein Ais 0 and
R5is H or Ais NB-R6 with B being a bond and R5 and R6 bei ng each

i ndependently sel ected from.the group, consi,stin f CL-C3- al kyl, d-C3-al kyl
eyt od - Ca ke s espeA G Gt Bt GeselT Poress i Sy of 1 i ne

car boxam de deidsiadd-wnersama s dhdeghat Ofoet @i el ashpakhateiicall$ adeepbibhany! or a
Lent - butyl phenyl group, R2 is C -C3-al kyl-A-R5, wherein Ais 0 and RS is H,
or A is N B- R8N REargccerBcalyactse ferivatspietherent Whefaiom each ot her O - C3- al kyl ,
Cl- C3-al kyl aryl, Cil-C3-alkyl heteroaryl, or d-C3-al kyl hydroxy, B is a bond,

R3 is sfluorine, b fbinehe O stio oD el 1 €9.cL4 | gz9lJ di ne
car boxan de. dof VAT e hanareiry? retipe SRR sioty, S itiePaldl Fe5
8 membered heterocycloalkyl, said cycloalkyl or aryl or heteroaryl groups may be

fused with cycloalkyl or aryl or heteroaryl groups;
R', R%, R* and n are as defined in claim 1.

7. Thiazolidine carboxamide derivatives according to claim 6, said compounds having

10 formula (Ia):

R3
(la)

H
s N

R4HE — K
N o

\
ogs\R1

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 pharmaceutically active derivatives thereof, wherein

15 R', R?, R* and n are as defined in claim 1;



selected fromthe group consisting of (2R)-3-([ 1,

| - bi phenyl]-4-ylsulfonyl)-N[(IS)-3-hydroxy- | -phenyl propyl]-1, 3-

t hi azol i di ne- 2- car boxam de (2R)-3-(]

1,1 - bi phenyl]-4-ylsul fonyl)-N[(R)-phenyl (2-pyridinyl)nmethyl]-1,3- 25

t hi azol i di ne- 2- car boxam de 165 163

(2R)-3-[ (4-tent-butyl phenyl)sul fonyl]-N-[(1b)-3-hydroxy-1-phenyl propyl]-1, 3-

t hi azol i di ne- 2- carboxam de

(2R -N-[(1S)-3-hydroxy-1-phenyl propyl]-3-[(4-tert-pentyl phenyl)sul fonyl]-1, 3-
t hi azol i di ne-2-carboxamde 5 (2S)-2-({[3-([ 1,

| ' - bi phenyl ] - &'y$ saldckahydm tie Sotipicamsoitingioh C2-Cytadliodr Ge6y-hlkanynG)-C3-

phenyl propanoi ¢ acjd

(292 2-1 (13- CYEK: B0 hstsrerdy CrnCosarioatil erhosgrylaandr§r s sl ¥ Lol i di n- 2-
yl } carbonyl ) am 1+ n bFcl Gk afky( hdterocycloalkyl, C-Cs-

| - bi phenyl ] - ?ﬂ%yul %ﬁ%ﬁ yﬁf??’?g(?p%ﬁ @&neﬁhgf[%?(i/ s geroeycloalkyl, C-Co

pyridi nyl) et hwllqeayﬂ'rm&lorl-hmqmay;tlp@zofiyla%nylstrylmralmbﬂodiyhe“»a@ozwdmx@m de

(29) - 35(1 1 1 1000000 loxy; &1-BahQRY dir¥ delhhid. VPRGN LrgaRERRE Wik, &7 t 1 @z
(25)-3-([1, 1' shifphyeny!l ] - 4-yl sul fonyl ) -N-[(IS) - 3- (di et hyl am no) - 1- phenyl propyl ]
-1, 3- thiazolidine-2-carboxam de 15

(2S)-3-([1,1" - bi phenyl ]-4-yl sul fonyl)-N-[(1S)-3-hydroxy-I-phenyl propyl]-1, 3-

t hi azol i di ne- 20 BRNYBieEsH fEun 038)p. 3- ([ 1,

| ' - bi phenyl ]-4-ylsul fonyl)-N[(R)-phenyl (2-pyridinyl)nmethyl] -1, 3-

thi azol i digie- % ﬁﬁd’z@ﬁéi%‘f%o%n@a ddriddtive adeorin R BMInh 5%t Yk diRRY lig - N-{
(15)-3-[(2-furyl nethyl) (methyl)am no]-1- 20

phenyl pr opyl } sdle@ed hoartbt igdiupesoBsistargoaeararderr heteroaryl group optionally

10 substituted with at least one moiety selected from the group consisting of aryl,

heteroaryl, halogen, alkoxy, sulfanyl, straight or branched C;-Cg-alkyl.

9. A thiazolidine carboxamide derivative according to any one of claims 6 to 8,

whereby R? is a group C;-Cs-alkyl-A-R’, wherein
A is O or a moiety of the formula N-B-R®; wherein

15 B is selected from the group consisting of a bond, an amino acid residue, (C=0),

(C=0)-0, (C=0)-NR’, or SOy;

R’, R® and R’ are independently from each other selected from the group consisting
of H, C;-Cs-alkyl, C,-Cs-alkenyl, C,-Cs-alkynyl, aryl, heteroaryl, Cs3-Cg-cycloalkyl or
heterocycloalkyl, C;-Cg-alkyl aryl, C;-Cs-alkyl heteroaryl, C;-Cg-alkyl cycloalkyl,

20 C:-Cs-alkyl heterocycloalkyl, C,-Ce-alkenyl aryl or heteroaryl, C,-Ces-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 heterocycloalkyl

ring.



(25)-3-([1,1" - bi phenyl ]-4-yl sul fonyl)-N-{(1S)-3-[(2-hydroxyethyl) (nmethyl)am no
]-1- phenyl propyl} -1, 3-thiazolidine-2-carboxam de 166

(2,5)-3-([1,1 -bi phenyl ]-4-yl sul fonyl )-N-{(1S)-3-[2-(2-hydroxyethyl)-1-piperid
i nyl]-1- phenyl propyl }-1, 3-thi azol i di ne- 2- car boxam de
(29)-3-([1,1'-biphenyl]-4-ylsul fonyl)-Nd(IS)-3-[4-(2-nmet hoxyphenyl)-1-

pi per azi nyl ] - 1- phenyl propyl } -1, 3-t hi azol | di ne- 2- carboxam de s
(2S)-3-[(4-tert-butyl phenyl)sul fonyl]-N[(1S)-3-hydroxy-I-phenyl propyl]-1, 3-

t hi azol i di ne- 2- car boxam de

(2S)-3-phenyl -2-{[(3-{[5-(2-pyridinyl)-2-thienyl]sulfonyl}-1, 3 t hi azol i di n- 2-
yl ) car bonyl( aA ﬁnﬁzphdmanmboxmudd dé¢28itivikaf¢drding 3o blydn Oxwherkin R is C:-Cs-

“phenyl propyl 1; lké/é gs ¢ ﬁ.{a 6' ﬁﬁ&ﬂ}){ls hsg} IXC;snK]]-ﬂi-lgé 'with l%%elng abond, and R’

t hi azol i di ne- 3

(29)-N-{(19)- ?amﬁ Ré@émg@aa{ 1@Méﬂe%ﬁéﬂ@]frém@gﬁﬂ&h8’g?%ieh -k {hb grouPédirnyg 1 - 4-

yl sul fonyl)-1, 3-thi azol i di ne-2-carboxam de

1, 1' - bi phenyl ]Ofﬂll3ﬂ39\lﬂt}ﬂﬂnylll§1mgl-%1C434rl§}'i>hyd8f)xy{ Ci-Cs-alkyl carboxy, Ci-Cs-alkyl
(29) - tetrahydro Y, 1] -

m no} pr opyl ) 1" f % 21‘# ﬁgy(%l UEPHSIRMY e Cs-alkyl aryl, Ci-Cs-alkyl

[1,1"-bi phesetdard; gl Egﬂaf@my&dlod}kﬁlep@%my} BetblodydldalRylper i di nyl ) et hyl J ami no
- propyl)-1, 3-thiazolidine-2-carboxam de 3- ([

[
a
3-(

}

[, 1 -Dbiphenyl]-4- yIsquon (1. -phenyl -3-{

pyri di nyl )it hyt fhigreHém émmlﬂeémﬁtlé(f@fwﬂlﬁgﬂzdéaﬁl BowhsfeideR  is selected
3-(

a

1

1

i ho' } or opy op e ?ﬁ&?%q“%gm‘l bl RS 35hi2s (B o?Braiydl ny1) eyt ]

, 1' - bi phenyl ] -4-yl sul fonyl )-N-(1-phenyl propyl)-1, 3-thi azol i di ne- 2- car boxam de
67 12. A thiazolidine carboxamide derivative according to any one of claims 6 to 10,

10 wherein R' is a phenyl substituted with a group selected from the group consisting of
a straight or branched C;-Cs-alkyl or aryl, R? is selected from the group consisting of
Cl-C3-alky1-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 selected from the group consisting of C;-Cs-
alkyl, C;-Cs-alkyl aryl, C;-Cs-alkyl heteroaryl, C;-Cs-alkyl-hydroxy.

15 13. A thiazolidine carboxamide derivative according to claim 12 wherein R' is a
biphenyl or a fert-butyl phenyl group, R? is C;-Cs-alkyl-A-R’, wherein A is O and R’
is H, or A is N-B-R®, R’ and R® are each independently from each other C;-Cs-alkyl,
C1-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.

20 14, A thiazolidine carboxamide derivative according to any one of the preceding claims

selected from the group consisting of:

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

thiazolidine-2-carboxamide

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

25 thiazolidine-2-carboxamide



(

, 1' - bi phenyl ] -4-yl sul fonyl)-N- (2, 3-di fl uorobenzyl)-1, 3-thi azol i di ne- 2- car box-
m de 3- ([

, 1' - bi phenyl ]-4-yl sul fonyl)-N(2, 4-dif|uorobenzy|)-1 3-thi azol i di ne- 2- car box-
amde 5

3-([1,1 -biphenyl]-4-ylsulfonyl)-N-(2, 5 dltluorobenzyl)-l 3-thiazolidi ne-2-car
box- am de 3-([ 1,1 -biphenyl]-4-ylsulfonyl)-N(2, 6- dltluorobenzyl)-

|, 3-thiazolidine-2-carbox- amde 3 )-([I

| ' - bi phenyl]-4-yl sul fonyl)-N(2-chl oro-4-fluorobenzyl)-1, 3-thiazolidine-2- 10
car boxam de 3{2K)-3-[(4-tert-butylphenyl)sulfonyl]-N-[(1S5)-3- hydroxy-l-phenylprppyl]-lﬁ- .
é:%[-blphenylkﬁéh%hﬁgl_Cm%ozmnméz fl uorobenzyl)-1, 3-thiazol i di ne-2-car boxam de
1, 1' - bi phenyl ]-4-ylsul fonyl)-N(2-furylmethyl)-1, 3-thi azol i di ne- 2- car boxam de

3-( L 1,1 dbl pf%@l@)\lNl[(fbl)éB'-%é@ﬂVJpheﬂyhﬁrapﬂ?BW%Yéiﬁﬁéﬁylbhény@sﬁm@zpl,'Bdi ne- 2
car boxani de
3-([1,1"- biphéﬁ?ﬂﬁﬁhﬁy1§mbﬂﬁﬁVﬂ9-N—(2-nethyIbenzyl)-1,3-thiazolidine-2-carboxa
m de -
1,1 -bi hen I o} 13-4 1 I di ne- ar boxam de
3- ([I, p bl%hgzé ﬂ§§PéE%I%ﬁy1§%Nﬁ?§R¥% ﬁ?ﬁ%%‘ﬁ?ﬁ?égpg%?hﬁﬂiﬁﬁ?éfﬁe 2- car box
amde 3-(] 1phmnbmpbamw¢¢md yl sul fonyl )-N- (3, 4-di tl uorobenzyl) -
|, 3-thiazolidine-2-carbox- amde 20 3-([1, 1" -bi phenyl]-4-ylsulfonyl)-N(3-{
g_’( gR% h?a%ldr géﬁgz?zf(ggﬁg rjéw%/ d;émfg}g?? l}enzothfég%n%ss% fo R%H 1 3 -thiazolidin-2-
3-([1,1" -biph 2- hydr oxypr opyl ] am no
}- g[phenyl ppﬁg%%MXAﬁy&ﬁﬁbyg?%%%%?%ég%ﬂﬁgﬁgoian1dg 3- (%g py-]blphenyl] -4-yl
sul fonyl)-N(3 - { [(5- met hyl - 2-furyl)neth I;anlno 1- phenyl -
28)-3-([1,1 b1phenyl] 4-ylsulfonyl%—N—((1 -3-{methyl[2- (2-
10 pyridinyl)ethyl]amino }-1-phenylpropyl)-1,3-thiazolidine-2-carboxamide

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

2-carboxamide

(28)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(15)-3-(diethylamino)- 1 -phenylpropyl]-1,3-

thiazolidine-2-carboxamide

15 (28)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(/1S)-3-hydroxy-1-phenylpropyl]-1,3-

thiazolidine-2-carboxamide

(25)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(R)-phenyl(2-pyridinyl)methyl]-1,3-

thiazolidine-2-carboxamide

(28)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{(15)-3-[(2-furylmethyl)(methyl)amino]-1-
20 phenylpropyl}-1,3-thiazolidine-2-carboxamide

(28)-3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{(1S)-3-[(2-hydroxyethyl)(methyl)amino]-1-
phenylpropyl}-1,3-thiazolidine-2-carboxamide



propyl)-1, 3-thi azol i di ne- 2- car boxam de 5

3-([1,1 -biphenyl]-4-ylsulfonyl)-N(3-{[2-(1H i ndol -3-yl)ethyl]am no}-1-phenyl
- propyl)-1, 3-thiazolidine-2-carboxam de 3-([1,1 '-biphenyl]-4-yl

sul fonyl)-N-(3-{ [2-(1-nethyl-2-pyrrolidinyl)ethyl]amno} -1- phenyl propyl)-
1, 3-thi azol i di ne-2-carboxam de 3-([ 1, 1jgbi phenyl]-4-ylsul fonyl)-N-(3-{

[ 2- (4- nor pholinyl)ethyl] amno }-1- 10

phenyl propyl ) -1, 3-t hi azol i di ne- 2- car boxam de 3- ([

1,1 - bi phenyl]-4-ylsulfonyl)-N(3-{ [2-(dinethylam no)ethyl] amno }-1-
phenyl propyl)- 1,3-thiazolidine-2-carboxam de 3-([1,

| ' - bi phenyl ] - 4229351 fl6biphyayNi-¢-34ul foBylj-2- 64 6)-B -[ PR thetliodtiyethy ) ropsridiayti-ne }- 1-

henyl propyl i |d|n xam.de 15
g ([>1/ Flj g?/p%é’h?m?m@p%?au‘% }hnﬁ:z? g?’?ﬁ&g mor phol i nyl ) propyl Janino }-1-
phenyl propyl ) -1, 3-thi azol i d| ne 2- car boxam de
3-([1,1'-bi phmlou (U OBULRIPY L ol B 1 Bimcinatbpmlyl Pty ] am no: -1 -
phenyl propyl) hi azol i'di né- 2- car boxan de 3-([1
1' - bi phenyl ] - @1gﬂmn>ﬂbh3ph9nmlpreay1% InttiHgaolifine - §afh0>fﬁﬁéd‘yl ethyl]Janmno }-1- 20
phenyl propyl)-1, 3-thiazol i di ne-2-car boxam de 3-(

" - bi phenyl]- fz%slgstqﬂfgmshqu i }%gxgungﬁa@fpwmno} 1-

phenylpropyl) hi'azo

3-([1,1'-bi phehyio]hdmeﬂ-smbbmmylﬂé N- (3-chl oro-4-fl uorobenzyl)- 1,3
-thiazolidine-2- car boxam de 3-(
1, 1' - bi phenyl ] ) 3 f.luo oI i di 2- car boxam de
3-([1, 1" -bi phé%réré]/l’ eIy gﬁlﬂjoﬂ% ( Wlé?yhyg%‘?&'l])su%?@ﬁ}y WPl)‘A“_“L%G t hi azol i di ne
-2- s car boxagq)ggrbgﬁ 1an;lm(l)}pr9pg]%%rwd 4-y1l sul fonyl)- N—(3 -met hyl b enzyl)-1,
1,3 -thiazolidin car boxamd

(25)-N-[(195)-3-hydroxy-1-phenylpropyl]-3-[(4-tert-pentylphenyl)sulfonyl]-1,3-

10 thiazolidine-2-carboxamide

(28)-N-{(185)-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-furanylmethyl]-

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

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(1-phenyl-3-{[2-(1-piperidinyl)ethyl ]amino } -
propyl)-1,3-thiazolidine-2-carboxamide

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

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

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



3-([

1,1 - bi phenyl ]-4-yl sul fonyl)-N-(3-phenoxy-| -phenyl propyl)-1, 3-thi azolidi ne-2-
car boxam de 3- (]

1,1 - bi phenyl]-4-ylsul fonyl)-N(3-pyridinylnmethyl)-1, 3-thiazolidine-2- 10
carboxan1de 3-([

1,1 blphenyl] 4-yl sul fonyl)-N-(4- quorobenzyI) 1, 3-thi azoli di ne- 2- car boxam de
3-([1, I'-biphenyl]-4-ylsulfonyl)-N(4-phenoxybenzyl)-1, 1-thiazolidine-2-
carboxam de 3-([1, |'-biphenyl]-4-ylsulfonyl)-N][(1,5-dinethyl-

H pyrrol -2-yl)nmethyl 1 -1, 15 thiazolidine-2-carboxam de 3-([

1, 1' - bi phenyl B-@41, )1"I-biphdtlyﬂy4-)/LsN-f@I(yl)—N)(IZﬁediﬂuqy)bbmﬁyl)y],3-rtrkﬁa:tqlid]ne-2-carbox-
-1,3-thiazolidin - carboxam de 1-oxide

3-([1,1'-biphéﬁ?&1 4-yl sul fonyl)-N-[ (I R)-2-hydroxy-I-phenyl ethyl]-1, 3-thiazoli
di ne- 2-carboxam de 20

3-([1,1"-bi phenyi I3 myN- V(2 R)-diBlubo@esy)- 1,3 phgalidRicOR¥Arbosl, 3-
thfgzolldlng Zq%aydgggﬁ 2EM %XH. ( 1-glphen;?y)]-?zl yl e

sul fonyl ) - N-[ @MSje 1- phenylethyl]-l -thlazolldlne 2-carbox- am de 3-([
1, 1" - bi phenyl ] - 4-yl sul fonyl ) - N—[(lS ) - 3- hydr oxy-

| - phenyl propyl rdo

3- E)[ 1, % IObl Bﬁgl@ﬂfaﬂ“&% gﬁl 4 @%yl\f{vc(z)s ?gﬁ{%’g?ﬁr%elt ?lylillgzﬁl)llrﬁib ‘et aﬂ')r)t()y)]( 2-pyridin
yl ]1- (phenyl) metidey! ] -1, 3- thlazolldlne 2- car boxam de 3-(

1,1 - bi phenyl ] -4- ylsulfonyl) N[ (R) - phenyl ( 2- pyr|d|nyl)nethyl]-1 3-thiazolidin
e- car boxam_d

3

[

([2 1' - bi phén@ b1 =8 Dany U -3lsyltg -V &y o-GflerpPenryhy -3 dhiagalid s PO, 3-t hi azol

di 10 2- capphpxam de

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

10 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-carbox-

amide

20 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{[(2R)-2-hydroxy-2-phenylethylJamino }-1-
phenylpropyl)-1,3-thiazolidine-2-carboxamide



-([l, I'"-biphenyl]-4-ylsulfonyl)-N[

-(2, 6-di fluorophenyl)-3-hydroxypropyl]-1,3- 3 thiazolidine-2-carboxam de
-([1, 1 -bi phenyl]-4-yl sul fonyl)-N[1-(2-chl orophenyl) - 3-hydroxypropyl]-1, 3-
hlazolldlne 2- car boxam de 15

[1,1' -bi phenyl ] -4-yl sul fonyl)-N-[1-(&furyl)-3-hydroxypropyl]-1,3-thiazolid
-2- carboxamde 3-([ 1,1'-biphenyl]-4-ylsulfonyl)-N|

-di chl or ophenyl ) - 3- hydr oxypropyl ] -1, 3- thiazolidi ne-2-carboxam de

, 1' - bi phenyl ]-4-yl sul fonyl)-N-[1-(3-chl orophenyl) - 3- hydr oxypropyl]-1, 3-

i azol i di ne- 2- car boxam de

, 1' - bi phény L]I-Eipldnylit4-gisylfgnyl)-[VA3 {{Bc 202yt Seypycgy Hamprog plypleny-3- t hi azol i d

b d
1calr3| SEZ’H]?HY?) ]zltzﬁnéfﬂhfdb‘?ﬁ/?‘farﬁg’f%m@ﬁ chl or ophenyl ) - 3- hydr oxypr opyl ] -1, 3-

zoI| di ne- 2- car boxam de

1,1 -bi ph@ﬁ%l]l -BpNdnsULA-QRMII myN- N3 {4 Chbos RpFeRYmetyMahlinds- Bphéiyazol i di ne-

b
ir 1oxg|mphg>ﬁwy])- Y3 yhigxltdiieyl-rarogdmida- t | uor ophenyl ) - 3- hydr oxypropyl ] - 1, 3-
zoI|d|ne 2- car boxam de _ o
1.3 - 0t phanyt h-stphdrMLd-RirdayB- M f2 d HORRRBENYAtdMd 5-Fapiehil azol 1 di ne-
-([ 1, 1' - bi phenydy])-43yhiardlidorey2-caNokdmidhenyl - 2- (1- pyrrolidinyl)ethyl] -1,3- 10
hi azol i di ne-2-carboxam de 3-([I|, 1" -biphenyl]-4-ylsulfonyl)-N[ 1-phenyl-3-({
(

i oy pr opyl 1 10 FAbiRRem T R 526L02 L LR BN -2

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

PNRIREA

l—|ml—|0l—|ml—| I ~ -

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{[2-(4-morpholinyl)ethylJamino }-1-
10 phenylpropyl)-1,3-thiazolidine-2-carboxamide

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

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-(3-{[3-(2-ox0- 1-pyrrolidinyl)propylJamino }-1-
phenylpropyl)-1,3-thiazolidine-2-carboxamide

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

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

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

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



3-([1,1 -bi phenyl]-4-yl sul fonyl)-N-[1-phenyl -3-(1-pi perazi nyl)propyl]-1, 3-

t hi azol i di ne- 2- car boxam de 15

3-([1,1" - bi phenyl ] -4-yl sul fonyl)-N-[1-phenyl - 3- (1- pi peri di nyl) propyl]-1, 3-

t hi azol i di ne- 2-carboxam de 3-([ 1,1 -biphenyl]-4-ylsulfonyl)-NJ[1 -phenyl-3-(

-pyrrolidinyl)propyl]-1,3- thiazolidine;g-carboxam de

3-([1,1" -bi phenyl]-4-ylsul fonyl)-N-[2-(4-norpholinyl)-1-phenylethyl]-1,3- 20

t hi azol i di ne- 2- car boxam de

3-([1,1 -bi phenyl]-4-yl sul fonyl)-N-[2-(di net hyl am no) - 1- phenyl ethyl ]-1, 3-thi az

o- lidine-2-carboxamde 172 3-([ 1,!1'-biphenyl]-4-yl sulfonyl)-N[3 -((3R)-3
- (hydr oxynet hyH) ,3bighahyhydylsu2éiy DHY-(3 tchbooi-ihadrobpapizy b- 11 3-thiazolidine-2-

- phenyl propyl ] - % 3-thi azol i di ne-2-carboxam de 3-(]

1, 1' - bi phenyl P2PF#8GFf onyl ) - N-[ 3- ((3S) - 3- (hydr oxynet hyl ) - 3, 4- di hydr o- 2( 1H) -

|squ|noI|nyI) 1- phenyl propyl ]-1, 3-thi azol i di ne- 2- carboxam de 5

3, (L1 1 -bi pheayl J-fiphdsil 9I§M1fdn§fl\}N&3(ﬂuo3o&'n@9‘l?—l|3rt%1a@bmﬁﬂéQ Attdapicdol - 2-y1)

-1 phenyl propy t hi'azol i di ne- 2- carboxanlde 3-([ [ -blphenyl]
sul fonyl)-N[3-(2, 5-di hydro- | rrol - |1 Phenyl? E -1, 3 -th
azoli di ne-23 } gdgép]@ﬁﬁyl]d%ylsulfonyl)yN (3- hydroxy-l pheny propyl) iazolidine-2-

3-([1,% bi phe, Iﬁ élsulfonyl) N-[ 3-(3,5-di nethyl-1I-piperidinyl)-1-phenyl pro
pyl]- 10 1, 3-t azo i ne- 2- car boxam de

3-([1,1 -bi phenyl]-4-ylsulfonyl)-N[3-(3,6-di hydro-1(2H)-pyridinyl)-1-

phenyl pr opyl ] 3% 1,3-biphéngkled-ydieny2)-&aB boethytb ciezyB- [, p-thiazolidine-2-carboxamide

1,1 -bi phenyl]-4-ylsul fonyl)-N-[3-(3-hydroxy-

:3] (1002 “bi ey TSRy B B LRGe R VG PP i &ae Bnenyt pr oy

carboxamide

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

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

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

carboxamide

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

15 thiazolidine-2-carboxamide

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

carboxamide 1-oxide

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

2-carboxamide

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

thiazolidine-2-carboxamide



1, 3-thi azol i di ne- 2-carboxam de 3-([I|, |'-biphenyl]-4-yl

sul fonyl)-N-[3-(3-nethyl- | -piperid nyI) 1- phenyl propyl]-1, 3-

t hi azol i di ne- 2- car boxam de

3-([1,1 -bi phenyl]-4-yl sul fonyl)-N[3- (4-hydroxy-1-piperidinyl)-l-phenylpropyl
1, 3- 20 thiazolidi ne-2-carboxam de
([1 1' - bi phenyl]-4-yl sul fonyl)-N]3- (4 hydroxy 4- phenyl -1 - pi peri dinyl)-1-
enyl propyl]-1, 3 -thiazolidine-2-carboxam de 173
([1,1 -bi phenyl]-4-ylsulfonyl)-N[3-(4-nethyl-I|-piperazinyl)-1-phenyl propyl]

h
1,3- t hi azoli dine-2-carboxam de 3-([1

bi phenyl ] - 4-(f1.3'tbiploamyl [y4-isiilBer(yd)-Nel( fHell-phepl Jetlid ph il poloimyd-2cdrbod- t hi azo-
i di ne-2-carboxam de 5

[1,1" - blphéﬂyéq 4-yl sul fonyl)-N-[3-(di et hyl ami no) -1 -phenyl propyl]-1, 3-

i azol i di ne-2-carboxam de 3-([ 1,1'-biphenyl]-4-yl

fonyl)-N-[3- (([ljﬂ'nlﬁf)ﬁléﬂyﬂm Slléﬂll'foﬂyl)' NerylprRRYY-1-phenylplobid-1, Z8Miazolidine-

ne- 2- car boxan de

[ 1, 1' - bi phémsartjoxamydesyl f onyl ) - N-[ 3- hydr oxy- | - ( 2- net hoxypheny! ) propyl ] - 1, 3-
t hi azol i di ne- 2- carboxanide
[ 1,
az
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nethoxypheﬂymypmmﬂyu}}1tﬁaaﬂhm&£bbmﬂommnﬁecarboxanlde 15

3-([1,1" - bi phenyl ] - 4 yl sul fonyl)-N-[ 3- hydroxy- 1- ( 3- pyridinyl)propyl] 1, 3-

t
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3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[(S)-phenyl(2-pyridinyl)methyl]-1,3-thiazolidine-

10 2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[ 1-(2,6-difluorophenyl)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide

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

thiazolidine-2-carboxamide

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

carboxamide

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-

20 thiazolidine-2-carboxamide

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

carboxamide



3-([1,1 -bi phenyl]-4-yl sul fonyl)-N-[3-hydroxy-I-(4-nethyl phenyl ) propyl]-1, 3-
20 thi azolidi ne-2-carboxam de 3-([1,

| ' - bi phenyl]-4-ylsul fonyl)-N[phenyl (2-pyridinyl)nmethyl]-1, 1-thiazolidine-2-
car boxam de 174

3-([1, 1'-bi phenyl ] -4-yl sul fonyl)-N-{1-phgnyl - 3-[ (2- phenyl et hyl ) am no]

propyl }-1,3- thiazoli dine-2-carboxam de

3-([1,1" - bi phenyl ] -4-yl sul fonyl)-N-(1-phenyl -3-[(2-phenyl propyl )am no] pr opyl }-
1, 3- thiazolidine-2-carboxam de 5

3-([1,1 -bi phenyl]-4-yl sul fonyl)-N-{1-phenyl - 3-[(2-pyridi nyl net hyl ) am no] pr opy
[1-

—_ | -

1, 3-thi azﬁL([d]'ﬁﬁpRewb]#bgbsa]rﬁn@é) -B-[({(4Xhioreftiephigdyhyldrdxypranyl F byl ) - N- {
1- phenyl - 3-[ (3 rldl t anlno]propyl } - 1, 3 -thi azoli di ne-2-carbox
am de 3-([ 1 ThiRdaid 2%9‘?? WHS Ul fonyl ) - N-{~ 1- phenyl -3

-[ (tetrahydro- 2- furanylnethyl)an1no] 10

propyl } -1, 3-t BLREOLbighdt§1]24-SREIBERAINGE-(4-chlorophenyl)ethyl]-1,3-thiazolidine-2-
3-([1,1" - blpheﬁ$l] 49;ﬁgdlfgnylfmfl{l éﬁenyl & [Y)( yE)yrrolldlnyl) 1-piperidin
yl 1- propyl }- adoksinidgol i di ne- 2- car boxani de
3-([1, 1" -bi phenyl]-4-yl sul fonyl)-N- f
3-[(2-fsuryl meghy| ) ( ) her )
or opyl }5 13-t hl Z’Ol lgl‘gl;le%xé/i] @g’as @A @ EH@ rquuorophenyl) -3-hydroxypropyl]-1,3
3-([1, 1' - bi phelmyidlidirey2-sarbéxamnyide - N—f3 [ (2-furyl met hyl )am no] - 1- phenyl propyl }-1
, 3- thiazolidine-2- carboxan1de 3-(
1, 1' - bi phenyl ls hyl t hyl )am no] -1
- phenylpropybﬂfl{ m@ é%F$E$W@£&%€gxgg§ﬁ%ﬁﬁ%ﬁptﬁ%i?%1¥“&gﬂﬁn 5
3-([1, 1 blph%@%bkmﬁmglsulfonyl) N-{3-[ (2- hydr oxy- 2- phenyl et hyl ) am no] - 1- pheny
- 20 propyl} 1, 3-thi azol i di ne- 2- car boxam de
3-([1,1 -bi phenyl]-4- Isulfon [)-N-f3- hydr oxycycl ohexyl ) am no] - 1-
(1 P 8/ 1 ]l -bip enyl] 4-yls1¥lf()>nyl)-N-[1 p%enylyz (1- p})//rrc))/hdmyl)etﬁ/ylf 1,3- I-
10 thiazolidine-2-carboxamide
3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[ 1-phenyl-3-({[(/S,2R,3R,5S5)-2,6,6-trimethyl-
bicyclo[3.1.1]hept-3-yllmethyl }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
15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[ 1-phenyl-3-(1-piperidinyl)propyl]-1,3-
thiazolidine-2-carboxamide
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-
20 thiazolidine-2-carboxamide

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

lidine-2-carboxamide



henyl propyl } -1, 3-t hi azol i di ne- 2- car boxam de 175
1, 1' - bi phenyl ]-4-yl sul fonyl)-N-{

phen
3- (I
3-[(2- hydroxyet hyl) (et hyl ) am no] - 1- phenyl - propyl }-
[
[

t hi azol i di ne- 2- car boxam de
1, 1' - bi phenyl ] - 4-yl sul fonyl ) - N-f 3-[ (- hydr oxyet hyl ) am no] - 1- phenyl propyl } -
t hi azol i di ne-2-car boxam de 5

1, 1' - bi phenyl ]-4-yl sul fonyl)-N{3-[(2-hydroxypropyl)am no]-1-phenyl propyl }
, 3-t hi azol i di ne-2-car boxam de 3-(]
, 1' - bi phenyl ] -4-yl sul fonyl)-N-{3-[(2R)-2-(hydroxynethyl)pyrrolidinyl]-I -
henyl pr opyl }-31([34Hlnphfmyl]r@yheLanyd)aMﬁX@R)db(hyﬁrc(@methyl) -3,4-dihydro-2(1H)-

ey o SRR L g BB Pr el it 0

- bi phenyl ] -4-ylsul fonyl)-N{ 3-[(28)-2-(nmethoxynet hyl)pyrrolidinyl]-1-
h<19nylbpr opy! }-31(£i31'Ll.hpH&@l]Lﬂ;rm@rfanﬂ)ajvt{gXemdse(hyar&;&methyl) -3,4-dihydro-2(1H)-
: i phen su
(3, 5pd| f Iyucbﬁoélbélﬁhwl)-érﬁh@@ylpmﬂeln%ﬂp%WIlﬁe 2-garbgxamide
azol i di ne- 2- car boxam de 15
1, bi ph t hyl ) am no
orenyl pr any - SP LMD S Retaify A0 H AL OB R
, 1' - bi phehyiy]jlprépyll]-d8-fhoarylidinB2f SulpdxAmidedr oxypr opyl ) am no] - | - phenyl propyl }
-thi azol i di ne-2-carboxam de 3-([|, |'-biphenyl]-4-ylsulfonyl)-N{

1

3

3R) - 3- hyd lidi -1-ph | |, }1-.20 1,3

azz)l i di %er %ﬁi ﬁg&ﬂl—f@ﬂs&fonﬁ)—ﬁq&(gr 9&) Kydrl)-1}Epyrrol-l-yl)-l-phenylpropyl]-

1, 1' - bi phanyiligAtishs sl &auade f 3-[ (4- 11 uor obenzyl ) ani no] - 1- phenyl pr opyl } -

t hi azol i di ne- 2- car boxam de 176 3-([1, 1 - bi phenyl ] -4-yl sul fonyl)-N-{

3-(di net hyI am no) yI ] (net hyl ) am no
3-([1,1'-bip eny -4-ylsulfonyl)-N-[3-(3, dlmethyl 1-piperidinyl)-1-phenylpropyl]-
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10 1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(3,6-dihydro-1(2H)-pyridinyl)-1-
phenylpropyl]-1,3-thiazolidine-2-carboxamide

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

thiazolidine-2-carboxamide

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-[3-(3-hydroxy- 1 -pyrrolidinyl)-1-phenylpropyl]-

1,3-thiazolidine-2-carboxamide

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-

20 thiazolidine-2-carboxamide

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



phenyl propyl }- 1, 3-thi azol i di ne-2-carboxam de 3-([1,

' -bi phenyl ]-4-ylsul fonyl)-Nf 3-[2-(hydroxynethyl)-1-piperidinyl]-1-phenyl-
propyl | - 1,3-thiazolidine-2-carboxam de 5

3-([1,1 -bi phenyl ]-4-yl sul fonyl)-N-{3-[3-(hydroxymet hyl)-1I-piperidinyl]-I-phen
yl - propyl}-1,3-thiazolidine-2-carboxamgde 3-(]

1,1 -bi phenyl]-4-ylsul fonyl)-N{3-[4-(2-hydroxyethyl)-1-piperidinyl]- I
-phenyl - propyl}- 1,3-thiazolidi ne-2-carboxam de

3-([1,1 -bi phenyl ]-4-yl sul fonyl)-N-{3-[4-(hydroxymnet hyl)-1-piperidinyl]-1-phen
yI 10 propyl }-1I,3-thiazolidine-2-carboxam de 3-([

|'* - bi phenyl ] - -1 $tbiploanyl [y4-Kshl Gy vt [By(H{r2ethylehpipetaainly) alrpholytepyl]-1,3-

phenyl propyl }-1, 3-1 hi azol | di ne- 2- car boxam de

3-[(3, 4 d.cﬁ?la%%‘ﬂine?f@ FB’P@WF] 4-yl)sul fonyl ]-N-[1-(2-furyl)-3-hydroxypr opy
I71-1, 3- thiazolidi ne-2- car boxani de 15

3-[ (4 -chlor OB L= l&lpﬂéi@[]yél thsétf&ﬂ;bl)GNl[Bmeh&Iphbl[n%d)é2phéHyY;5rbp§ijh}6dth%Mpf opyl]-1,

3- thiazolidine-2-carboxam d
3- [ (4- chl or optidingtd- QQIbWﬂWFi? N-(2- pyri di nyI rret hyl ) -1, 3-t hi azol i di ne- 2- car boxam
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phenyl et hyl ) anhinajlidarebboybdaamide) net hyl | benzyl } - 1, 3-t hi azol i di ne- 2- car boxam de
177 3-[(4-chl orophenyl)sul fonyl]-N-{4- [({ [(4-

et ) e S SR oA s 852

1-(2-furyl) - 3, By@hesydmRYhidel, 3- 5 thiazolidine-2-carboxam de

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

10 thiazolidine-2-carboxamide

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

thiazolidine-2-carboxamide

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

thiazolidine-2-carboxamide

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

thiazolidine-2-carboxamide

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-

20 thiazolidine-2-carboxamide

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

carboxamide



3-[(4-iodophenyl)sul fonyl ]-N-f4-[(([(4-

nmet hyl benzyl ) am no] car bonyl } am no) net hyl ] - benzyl }-1, 3-t hi azol i di ne- 2-

car boxam de

3-[(4-tert-butyl phenyl)sul fonyl]-N (1, 2-di phenyl ethyl)-1, 3-thiazolidine-2- 10
car boxam de

3-[(4-tert-butyl phenyl)sul fonyl]-N(1- phenyl ethyl)-1, 3-thiazolidine-2-carboxam
i de

3-[(4-tort-butyl phenyl)sulfonyl]-N(2,3-di hydro-| Hinden-1-yl)-1,3-thiazolidin
e-2- carboxam de

3- [ (4-t or t - but3y([ pher phonyliF4-playlfdnyN-V2-1f phepl ] QyphentleByi amardpriodi el P~ car boxam
ide 15
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3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{ 1-phenyl-3-[4-(1-pyrrolidinyl)-1-piperidinyl]-
propyl}-1,3-thiazolidine-2-carboxamide

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

15 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2-furylmethyl)amino]-1-phenylpropyl }-1,3-

thiazolidine-2-carboxamide

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-phenyl-

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

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



10 carbonyl }am no)-3-phenyl propyl](in ethyl)arn ino] acetate

N- (2, 2-di phenyl et hyl ) -3-(8-qui nolinyl sul fonyl)-1, 3-t hi azol i di ne-2-car boxam de
N- ( 2- am nobenzyl )-3-([ 1, |'-biphenyl]-4-ylsulfonyl)-

|, 3-thiazolidine-2-carboxam de N (3-{ [2-(acetylanm no)ethyl] am no

}-1-phenyl propyl)-3-([ 1,1'-biphenyl]-4y;

yl sul fonyl)-1, 3-thi azol i di ne-2-carboxam de 15

N- (3-am no-| - phenyl propyl )-3-([1, 1' - bi phenyl ]-4-yl sul fonyl)-1, 3-t hiazol i di ne-2
- car boxam de

N- (3-am nobenzyl )-3-[ (4-tert-butyl phenyl)sul fonyl]-1, 3-thiazolidine-2-carboxam
i de 3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[(2-hydroxyethyl)(methyl)amino]-1-phenyl-
2;5goggg{géyzénﬂg$ﬂ¥bahggg(Ln k£1xgggp xyphenyl )sul fonyl ]-1, 3-thiazolidine-2
N- (4- am nobenzyl )-3-[(4-tert-butyl phenyl)sul fonyl]-1, 3-thiazolidi ne-2-carboxam
ide N[(I )'31(‘[b¢'qﬁ ha&t]wgrsepfa@nﬁMQ3 %Zm&dr%xyethyl amino]- l phe 7ylpropyl} 1,3-

| * - bi phenyl ] - 4- yIsu ony 3-thiazo i ne- 2-carboxamd

N-[ (6- ani no- 3higzalidineyl-¥ eXAMITle 3-[ (4-t ort - but yl phenyl )suI fonyl]-1,3-thiazolid
i ne-2- carboxam de

'Ifgl 'Ef%ll gzgﬁn qﬂ g&hﬁégg %ﬁgﬂ%&grlwy{%f REXV o3y SopyarniBb RPRgM¥ipdpyhsul fonyl ) -
N-[1-(I benzoﬂu&ﬁma@h&h}éﬁaﬁ&ﬂmﬂuwpropyI] 3-(]

1,1 - bi phenyl]-4-yl sul fonyl) - - thiazolidine-2-carboxam de

N-TI-(2-f | - hyl [ 1, ..

L bhenyl 1+ 4G Ly KPR B £ ik %on%fv?{goﬂ%z%@@rw%%myrr@@dmyu-1-

N1 (2-Tary! ndidpopyips. @’rﬁé(io]lﬂ%e[i@arb&@ﬁrﬂ@é(ﬂl 1' - bi phenyl ] - 4-yl ) sul fonyl ] - 1
3- 10 thiazol'i di'ne carboxan1 e

1-(2-furyl)-3-hydroxypro nethyl[ ' - bi phen sul fonyl]-1,
3. Thi agol | di e b o heswBid-Hsulfony bV {3-{ (-2 (ethony ety Dpy rolicinst -1

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

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

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

1,3-thiazolidine-2-carboxamide

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

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 } -

20 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-azepanyl)-1-phenyl propyl ]-3-([1, 1' - bi phenyl ] -4-yl sul fonyl ) -1, 3-thi azol
ne- 2-carboxam de 15 N-[3-(4-acetyl-1-piperazinyl)-1-phenyl pr opyl] 3-([
- bi phenyl ] -4-ylsul fonyl)-1,3- thiazolidine-2-carboxam de
3- (4-benzyl - 4- hydr oxy- I - pi peridinyl)-1-phenyl propyl]-3-([ 1,1"'-biphenyl]-4-
ul fonyl)-1,3-thiazolidi ne-2-carboxamn-4e
3- (acetyl am no) - 1- phenyl propyl ] -3- ([ 1, 1' - bi phenyl ] - 4-yl sul fonyl ) -1, 3- 20
i azol i di ne-2-carboxam de N[
benzyl am no) - 1- phenyl propyl ]-3-([ 1, 1' - bi phenyl ] -4-yl sul fonyl)-1, 3-
i azol i di ne-2-carboxam de 180 N-[4-({ [(hexyl am no)carbonyl] am no

met hyl ) benzyl3}(-[34 (tppmyl]s@brl‘solrﬁgﬂgl)ﬂ {31t Bri(dimetipilamidd jpee A [ aethyaminodd - N- [ 4- ( {
hexyl 3-{[5-(3- lyl)-2-
b enyl 1 sul 1 RGP ORY 3k AT eSO i de 5 o)

N-{3-[(1- adanantylnethyl)an1no] 1- phenyl propyl }-3-([1, 1' - bi phenyl ] - 4-yl sul f ony
l')- 1,3-thiazal [ﬂn'qq qmgpsamm) M{{33[2L(G@&%)ox§mé@@1)11l pipeRdiRylIPpHenpl-i di nyl ] -
| - phenyl propyl i phenyl ]
yl sul fonyl ) - 1,p30ny|h} dhlaaolnhneﬁ@afh%%mﬁede N-{
3-[(28)-2-(anilinonethyl)pyrrolidinyl]-1-phenylpropyl }-3-([ 1,1 -biphenyl]-4
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N-(3-] benzyl (et hyl ) am no] - 1- phenyl propyl }-3-([ 1, 1' - bi phenyl ] -4-yl sul fonyl)-1,
3- thiazoli d| car
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propyl}-1,3-thiazolidine-2-carboxamide

3-([1,1'-biphenyl]-4-ylsulfonyl)-N-{3-[4-(hydroxymethyl)-1-piperidinyl]-1-phenyl-
10 propyl}-1,3-thiazolidine-2-carboxamide

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

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

thiazolidine-2-carboxamide

15 3-[(4'-chloro[ 1, 1'-biphenyl]-4-yl)sulfonyl]-N-[ 1-(2-furyl)-3-hydroxypropyl]-1,3-

thiazolidine-2-carboxamide
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

20 3-[(4-chlorophenyl)sulfonyl]-N-{4-[({[(2-
phenylethyl)amino]carbonyl }amino)methyl]benzyl }-1,3-thiazolidine-2-carboxamide



sul fonyl]-1, 3-thiazolidine-2-carboxam de N-benzhydryl-3-([

1,1"-bi phenyl]-4-ylsul fonyl)-1, 3-thiazolidine-2-carboxam de

N- benzhydryl - 3- (8- qui nol i nyl sul fonyl)-1, 3-thi azol i di ne- 2- car boxam de N-benzyl
{3-[(4-tert-butyl phenyl)sul fonyl]-1,3-thiazolidin-2-yl } nethanam ne 20
N-benzyl - 3-([ 1, 1' - bi phenyl ] - 4-yl sul fonyl)- 1, 3-t hi azol i di ne- 2- car boxam de
N-benzyl -3-[ (4-tert-butyl phenyl)sul fonyl]-1, 3-thiazolidine-2-carboxam de 181
tert-butyl 3-{[({3-[(4-tent-butyl phenyl)sulfonyl]-1,3-thiazolidin-2- yl }
carbonyl) am no] -nmethyl } phenyl carbamate tert-butyl

5-{2-[({3-[(4-tent-butyl phenyl)sul fonyl]-1, 3-thiazolidin-2-yl}carbonyl)-

an no] et hy 3-[104-chldrapheayd ysh Homt1 & N5{ 4-[ ({[(4-
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-(2,6-ditluorepeyhike3-[({(2S)-3-[(2'-fl uorobi phenyl 4-yl)sul fonyl]-1, 3-

t hi azoli di n-2-yl } carbonyl )am no] propyl L-valinate (38) 3-({

[ (2S) - 3- (bi phenfll -4-yl sul fonyl)-1, 3-thiazolidin-2- Y ;carbonyl }am no) - 3- 10
pheny! propyl B-K4tflueseld, {-Biphenyl]-4-yDsulfonyl]-N-[ 1-(2-furyl)-3-hydroxypropyl]-1,3-
S)-3-[({(29) - 3L %d{ﬁ %‘8&8? Rhgoyl -4-yl)sul fonyl]-1,3-thiazolidin-2-

yl } car bonyl ) ami no(i phenyl'propyl L-valinate

(2S) - 3- (bi phenyl -4-yl sul fonyl )-N-[ (1S)-1-(4-fl uorophenyl) - 3-hydroxypropyl]-1,3
- thiazolidiné- [244mrobbemzmtﬂlﬁ>@ﬂw {4-[({[(4-
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3-({[(39)-3-( (bi pheny] - 4-yl sul f onyl) th| oI| I]carbonyl{amno)
3- phenyl prop ﬁaéﬁwﬂ@mﬂwb H‘i%i)ﬁleéﬁ’ﬁobe(n? § lalzoé}iy
[-(2,6-ditluorgp db- 3- hydr oxypropyl | - 3- [(2 -fI uor ob| phenyl -

yl)sul fonyl]- 1 3 t azol i di ne-2-car boxam de

S) - 3- 2-f|uorob| henyl - 4-yl ) sul f onyl ] henyl (pyridin-2-yl)nmethyl]-1,
3) L 3-[(4- teri)’t-bu‘%lllphen}yl)s)ulfonyl]-N-(1 2-dip enyletﬁyl)-1,3-thiazolidine-2-

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

3-[(4-tert-butylphenyl)sulfonyl]-N-(2,3-dihydro-1H-inden-1-yl)-1,3-thiazolidine-2-

carboxamide
3-[(4-tert-butylphenyl)sulfonyl]-N-(2-furylmethyl)-1,3-thiazolidine-2-carboxamide
15 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

20 3-[(4-tert-butylphenyl)sulfonyl]-N-[2-(1H-indol-3-yl)-1-methylethyl]-1,3-

thiazolidine-2-carboxamide



20 t hi azol i di ne-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-thi azol i di ne- 2- car boxam de 182

3- (bi phenyl -4-yl sul fonyl )-N-[(2-chl oropyridin-4-yl)(phenyl)nmethyl]-1, 3-thiazol
i di ne- 2-carboxam de 3-(bi phenyl -4-yl sulfonyl)-N-[(6-hydroxypyridin-3

-yl) (phenyl)nethyl]- 1,3- thiazolidine-2-carboxam de s

(2S)-3-[ (2" -tluorobi phenyl -4-yl)sul fonyl]-N[(R)-phenyl (pyridin-4-yl)nmethyl]
-1, 3- thiazolidine-2-carboxam de

(2S)-3-[(4-iodophenyl)sul fonyl]-N[(R)-phenyl (pyridin-2-yl)methyl] -1, 3-

t hi azol i di ne- 2- [(ﬁfﬂi-ltdr(}hauyiphdeyl)sulfonyl]-N—{[1-(4-chlorophenyl)cyclopropyl]methyl}-1,3-

3- (bi phenyl J f onyl (2- hydroxyet hyl )-1, 2, 4- oxadi azol -3- 10

y ](phenyl)neﬁ%' MHWQ% %ﬁ?ﬁ%&g?dlne-2-carboxanide nethyl 2-nethy|-2-(4- {
[2-({ [(R) -phenyl (pyr| di n-2-yl ) et hyl ] am no }carbonyl) -

t hi azol i di n- 3'3 (4-2eH-beRphk Yba -@«p d&Emeth lamlno ropoxy|benzyl}-1,3-

3- (bi phenyl - @é suI foﬁz Iﬁ)\fl?}s% cﬂﬁ orgﬁgjril( di n- g )Bhepny ])matyhyl -1, 3-thiazol
i di ne- 2- car bdkiazsligenet: cqrizg}alm ¢ bi phenyl - 4-yl sul fonyI) N-{ (1

S) - 3-[met hyl (et hyl sul fonyl ) ami no] - 1- phenyl propyl }- 1,

3 thi azol | di na: 45581 00XAM . didhy hignk 35 HLUARG1 o pr RS b Ry

sul f onyl

1, 3-thi azol [ dlanﬁncgﬂm&ryb]bxmyi}de 3(tBRayelidind-L4athorampleeny| )
sul fonyl]- N-[(R) phenyl (pyridin-2-yl)nmethyl]-1, 3 - 20
t hi azol i di ne-

S 5 honyl < 3ei1B] | SOREB TS i birpemdbifodyonyit s Warabdinran t: 2- i

}carbonyl) am RQlBRPIPYhink) S&iHeRAbFOPyl]-1-piperazinyl acetate

I

2
hi
di

methyl [[(35)-3-({[(2S)-3-([1,1'-biphenyl]-4-ylsulfonyl)-1,3-thiazolidin-2-yl]-
10 carbonyl }amino)-3-phenylpropyl](methyl)amino]acetate

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

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

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

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

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

2-carboxamide



183 3-(bi phenyl -4-ylsul fonyl)-N[{ 5-[2-(dinethyl am no)ethoxy] pyridin-2- yl }
(phenyl ) nmet hyl ] -1, 3-thi azol i di ne- 2- car boxam de

3- (bi phenyl - 4-yl sul fonyl )-N-[[ 6- (di met hyl am no) pyridi n-3-yl] (phenyl)nmethyl]-1,
3- thiazolidine-2-carboxam de 5

3- (bi phenyl - 4-yl sul fonyl ) - N-[ pheny] (1- Lixal yl pi peridin-4-yl)nethyl]-1, 3-

t hi azol i di ne- 2- car boxam de 15. A thiazolidine carboxam de derivative according
to any of clains 6 to 14 for use as a nedicanent. 16. A pharnmaceuti cal
conposition containing at |east one thiazolidine carboxam de to derivative
according to any of clains 6 to 14 and a pharnaceutically acceptable carrier,
di l uent or exdi-fbemine-Bgryediny)metly e ot efutppbost suidory ! hB dhiekdldiime2-

car boxam de derivative of formula (la) according to any of clainms 7 to 14,
conpri si ng t h&P8rBiFng step : ~~S 0 1) N-Deprotection s 0 /~(\/ Ran N G

~G NN R 2) 05RBase ' 1IRR HRa NPGHC' R VI VI 15 wherein PG G,

R, R2, R4, mNi[‘ld(lr,B-B_érfko@ﬁ)xép&\yﬁj-ﬂﬁﬁdr@ﬁﬂaroﬂ}ﬁi-3QEIUFIHBlﬂQnS’f]-Ml@lﬂ%ﬂyDQI,@-
t hi azol i di ne carboxam de derivative of formula (Ia)
thiazolidine-2-carboxamide

5 N-[1-(1-benzofuran-2-yl)-3-hydroxypropyl]-3-([ 1, 1'-biphenyl]-4-ylsulfonyl)-1,3-

thiazolidine-2-carboxamide

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-

10 thiazolidine-2-carboxamide

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

thiazolidine-2-carboxamide

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

2-carboxamide

15 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, 1'-biphenyl]-4-

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

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

20 thiazolidine-2-carboxamide

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

thiazolidine-2-carboxamide



according to any of clains 7 to 14, conprising the following step: 184 R-S\ O
Peptide Rg ~Sp NOH + G coupling n N\GG | N 0,3 R H2N 1182 0-SCR H Ra
O VIIl IVI wherein G, R, R, R4, in and n are as above-defined. 19. An
i nternedi ate conmpound of the formula Va, S o PR" RaRmVa NNPGHR2S5
wherein PGis H R2, R4, n and in are agydefined in any of clainms 6 to 13,
with the proviso that R2 may not be a hydrogen. 20. An internedi ate conpound
of the formula VI11, (/ R SHOWVIII NOH OSSR Owerein R is a
1,1 -biphenyl or a tert-butyl phenyl noiety and R4 and n are as 10 defined in
any of clainms 6 to 13.

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

zolidine-2-carboxamide

N-[4-({[(hexylamino)carbonyl]amino } methyl)benzyl]-3-{[5-(3-isoxazolyl)-2-
thienyl]-sulfonyl}-1,3-thiazolidine-2-carboxamide

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

1,3-thiazolidine-2-carboxamide

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-
10 ylsulfonyl)-1,3-thiazolidine-2-carboxamide

N-{3-[benzyl(2-hydroxyethyl)amino]-1-phenylpropyl }-3-([1,1'-biphenyl]-4-yl-

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

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

thiazolidine-2-carboxamide

15 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

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

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

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

(35)-3-({[(2S)-3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl } amino)-3-
(2,6-difluorophenyl)propyl L-valinate

(35)-3-(2,6-difluorophenyl)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1,3-
thiazolidin-2-yl }carbonyl)amino]propyl L-valinate

(35)-3-({[(2S)-3-(biphenyl-4-ylsulfonyl)-1,3-thiazolidin-2-yl]carbonyl } amino)-3-
phenylpropyl L-valinate

(35)-3-[({(2S)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-1,3-thiazolidin-2-
yl}carbonyl)amino]-3-phenylpropyl L-valinate

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

thiazolidine-2-carboxamide

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

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

(25)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-N-[(R)-phenyl(pyridin-2-yl)methyl]-1,3-

thiazolidine-2-carboxamide

(25)-3-[(2'-fluorobiphenyl-4-yl)sulfonyl]-N-[(S)-(1-methylpiperidin-4-
yl)(phenyl)methyl]-1,3-thiazolidine-2-carboxamide
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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-yl)sulfonyl]-N-[(R)-phenyl(pyridin-4-yl)methyl]-1,3-

thiazolidine-2-carboxamide

(25)-3-[(4-10dophenyl)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)methyl]amino } 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

(25)-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

(25)-3-[(4-bromophenyl)sulfonyl]-N-[(R)-phenyl(pyridin-2-yl)methyl]-1,3-

thiazolidine-2-carboxamide

(35)-3-phenyl-3-[({(2S)-3-[(4-vinylphenyl)sulfonyl]-1,3-thiazolidin-2-
yl}carbonyl)amino]propyl L-valinate
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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 6 to 14 for use as a

medicament.

A pharmaceutical composition containing at least one thiazolidine carboxamide
derivative according to any of claims 6 to 14 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 7 to 14, comprising the following step :

. S (o) 1) N-Deprotection R* ’TE S o -
R & - o iwx
N (o} o] - H 2
\ 7 0=S8_ R
pc H R 2) c|’s‘R1 , Base o R

\'/|
Vv |

wherein PG, G’, R', R% R*, m and n are as above-defined.

A method of preparing a thiazolidine carboxamide derivative of formula (Ia)

according to any of claims 7 to 14, comprising the following step:
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wherein G°, R!, R R* m and n are as above-defined.
2 2 2 2

An intermediate compound of the formula Va,

4 S o
R >« R Va
N N

\
pc H R?

wherein PG is H, R%, R*, n and m are as defined in any of claims 6 to 13, with the

proviso that R* may not be a hydrogen.

An intermediate compound of the formula VIII,

4 S 0
R > vill
N oH

0=8

SNl

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.



