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DPP-1V inhibitors The present invention relates to a
novel class of dipeptidyl peptidase inhibitors,

w0 p@bsdonsy phar maceutically acceptabl e sal ts aPdI/EP2004/014040
prodrugs thereof, which are useful as therapeutic
conmpounds, particularly in the treatnent of Type 2
di abetes nellitus, often referred to as non-insulin
dependent di abetes nellitus (NIDDM, and of conditions
that are often associated with this disease, such as
obesity and |ipid disorders. The invention al so

relates to a process f I ation of such
. inhibitors. D abetes re ergﬁ@ Po?ssease process

derived frommulti pI e causative factors and
char act ted | evel s of

Trhey F%gs&pg d%\{.ﬂngon nre%jﬁees Q, ﬂ%el class, °<§r g?é'%yp pepp Jase h inhibitors,
mdddlihgllpﬂhfnﬁéae(mﬂcalfg agceptable hits | Iaﬂg paodrag e thegbofC@BRh are useful as
tol erance test ent or cont
thaEaRaty; %B?Rtﬁ‘dPsp%é%‘B%r ya'f‘etBe\Rne? Wé’ é{%%g dighptes mellitus, often
refrRaEb WseomainSulidi dependsht tidetds rmylituef(NEDD®R rw{drdﬂcondltlons that
i s,.associ ated bot h _ di re

ord (HRPC BETGF ARG MO e SISG, CROT I8 P, nd ol Begresrs. The

invdiioRabl reRpssttb & protaisdbothe prapanstiontdt eucmmais. c and
henmodynam ¢ di sease. Therefore patients with Type 2
di abetes nellitus are at an increased risk of

DiaB&teo rafes!ltera aivdase Qrossss Cadraed Cieom! malﬁblieoeé?usatlve factors and

ChRiAliea R SEYARY AR o SIASTENDICHRh PO FabPceRIE n the fasting
StAte F Qﬁ@tid(nlnisﬁdtldreéﬂ ghejoat vringr e bl glleosd fdRiraRe ek Bersistent

cont r ol | ugose homsosta I d nmetaboli smand
orﬁwefﬂw‘ﬁg. f&&’e NGy 1] 85tq9p ?%&F IB¢rease ARG PERMALE Morbidity
an@l&l‘r\aﬂﬁﬂ?nbﬂéndabhbﬂﬁéll‘@ﬂéos@f hcﬂh@dmisess isTebkddcidied bbbetRectly and

in e@y Wth%@el q?%t&ms tggagfﬁdélﬁgprfo ein an ap%lllggﬁgteelsn mletabollsm and
other metabolic and hemodynamic disease. Therefore patients with Type 2 diabetes
mellitus are at an increased risk of macrovascular and microvascular complications,
including coronary heart disease, stroke, peripheral vascular disease, hypertension,
nephropathy, neuropathy, and retinopathy. Therefore, therapeutical control of glucose
homeostasis, lipid metabolism and hypertension are critically important in the clinical

management and treatment of diabetes mellitus.

There are two generally recognized forms of diabetes. In Type 1, or insulin-dependent,
diabetes mellitus (IDDM), patients produce little or no insulin, which is the hormone
regulating glucose utilization. In Type 2, or noninsulin dependent, diabetes mellitus
(NIDDM), patients often have plasma insulin levels that are the same or elevated
compared to nondiabetic subjects. These patients develop a resistance to the insulin
stimulating effect on glucose and lipid metabolism in the main insulin-sensitive tissues,
namely the muscle, liver and adipose tissues. Further, the plasma insulin levels, while
elevated, are insufficient to overcome the pronounced insulin resistance. "

Insulin resistance is not primarily due to a diminished number of insulin receptors but to
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di abetes nellitus (1 DDV, patients produce little or

no insulin, which is the hornone regul ati ng gl ucose
waieeosioz@vd on. In Type 2, or noninsulin dependePCT/EP2004/014040

di abetes nellitus (NIDDM, Datients often have pl asna

insulin levels that are the sanme or el evated conpared

algdshpedinn kekeptor Sju’ﬂj_nm:ﬁefecﬂﬂm ds pat iyentisdatetoet oPhia resistance to

s SearagRbeh bl U Rrt N PR R Eh & atcose upiake
okif&idhi Bnd efsage Ve rtuuﬁﬁeue&nd iregef yate hasuTHS:épﬁessidnvef lipolysis in
and adi pose t%ssues

t he as i.nsulin
adiaora esEiane ot Shevs aciSiRE AR sarEr et Bine iBover core
the pronounced insulin resistance. Insulin resistance
is not primarily du m ni shed nunber i nsul i
The aubIRLraRneR s o e 7 RIETEIE. WEEB Jess 1ol FhAngge dubsaptally in
mbhflyebss, Male Y8doghndar ifhietidns. TWhie ph§sisdladkerciéd ahBSdhilidtions in
responS|veness results in insufficient insulin

digiery dakeodf eloripsuwl skamptically impiavedhe &P@b&ﬁe copgitigyecqrppliance

wi’tﬂ‘%ﬁé @peamtnm/esmya&ebédaagé Iof WeBRINBe AR %de'nté??'lli’e%'tﬁes and
i n adi pose ti ssue and ”)"ﬂ%l ucose OdUCtI on and

exsess EodAPNEYMPIRD, EFRRSGIa oogls Consaning bigh aMmasntssofisgiurated fat.
IndieBSing HeARishfa 18Vl CoF Masdsin N éﬂﬁﬂlﬁlgﬁﬂloﬁu%t%hﬂh@és (e.g.,

I n many years, have recognized |imtations. Wil
tomw;aswmdmar@xghmz'@@ ah@¢®g®€?| whishi stingilate athe pan%&aiwolﬁ -cells to
r
SRS i, ShABP bl Sietlort PRSP e SL ARG Sas or meitnice
bdmnwu@effeﬁtlvaecan easuitdn dmsadin sedeentrations higbsengugb tarsd.imulate the

vel, i F&@&%&gﬁé ﬂo%eﬁ%aﬁgérehgg d&; uefvegdo% lasma glucose can

alnin unts of saturat
reshie fpirasadminisirationf ofi fraylin nomynsadini mcgetaa@gtms @ulfonylureas or

m%@gihf&?xln#ﬁdgg%ﬁ msr sed u&%@%qﬂguﬂﬁ itk Pk dp) )@l even_higher

sti ate the pancreatic b-
plasroa selimisvelsi easuesanr. Thedpiguantgesii Imreesei oAUl sensigivity resulting in

n dg b j ect.] .
s Roe o4 WBaRpREmEE oot (e Bip et cRherfimin and
matfaormin, aae lmdu;:e lactic acidosis and nausea/diarrhoea. Metformin has fewer side

effects than phenformin and is often prescribed for the treatment of Type 2 diabetes.

The glitazones (i.e., 5-benzylthiazolidine-2,4-diones) are a recently described class of
compounds with potential for ameliorating many symptoms of Type 2 diabetes. These
agents substantially increase insulin sensitivity in muscle, liver and adipose tissue in
several animal models of Type 2 diabetes, resulting in partial or complete correction of
the elevated plasma levels of glucose without occurrence of hypoglycemia. The
glitazones that are currently marketed are agonists of the peroxisome proliferator
activated receptor (PPAR), primarily the PPAR-gamma subtype. PPAR-gamma
agonism is generally believed to be responsible for the improved insulin sensitization
that is observed with the glitazones. Newer PPAR agonists that are being tested for
treatment of Type 2 diabetes are agonists of the alpha, gamma or delta subtype, or a
combination of these, and in many cases are chemically different from the glitazones
(i.e., they are not thiazolidinediones). Serious side effects (e.g., liver toxicity) have

occurred with some of the glitazones, such as troglitazone.



10

15

20

25

30

35

very insulin-resistant tissues. However, dangerously
| ow | evel s of plasma glucose can result from

w@eiwsns@d3 at i on of insulin or insulin secretagPQUEBR2004/014040
(sul fonylureas or neglitinide), and an increased | evel
of insulin resistance, due to the even higher plasma
insulin level's, can occur. The biguanides increase

ARG RS o ot "M Mal TS A phipovan,  New

b'rmdemteaf appragchesinthahddve beant irecentdlyd dsrosiueed! or are still under

SERLGERRE PO FRareit P TP B Pl 3 earoose) anc

ptdt@ﬁttymsﬂhe phosphaeas2- IEI(BBEI‘I@mh‘IB’ntersgI itazones (i.e.,
5- benzyl t hi azol i di ne- 2, 4-di ones) are a recently
descri bed class of conpounds with potential for

canf@bumamaﬂgremnw@y rasptrmapéﬁtudgrmnaasa Ab@ires|v) Breg@e are also
lin sensitivit

ua eQI}:‘I\ZeS igal agtaln u %tlbaggrrgg)? gsl n lnstggetlr%ﬁtmgﬂ ﬁéplabetes and
pameehsy qupéygedlabdteabeees*corr@&bﬂpﬂe NYO-A-97A10BB2 W(D-A 98/19998,

V\é@&(ﬁé{f cor é){ t@%uelfgl\ﬁg%sg |E§jll(’: I’]llqeﬁ\é?és in the treatment

oigTydeélZ@lébéte‘s rmmawda:rctue rfajntriay DI kﬁma@l/oaeadm,gﬁmtwafes@‘lucagon

PUNEECEONTOINE M S0 SN E M -,

ahcﬁarﬁéﬂd’i@dtﬁie'dww foBd @cd’n@uﬂﬁ@d refnAceting ﬁmﬁtﬂétetd?@ductlon of insulin.
itization that is observed wth

inpiRog) 7, D BT oA i ReaspaReLGBrIVaIan Phitl weistins: ag s in tum

relsgIsd ﬂdnér@éséd emddiiveriess fof THEDBCrtid mbﬁﬁwﬂﬁatﬁfgepré&ﬁﬂlbﬁto? insulin by
de|ta subtﬁ or onbi nati on

of the al
ingpapfieas, Dapy\PRRTRRRD hSKSois teRut G inlepsecipra er s msuiin

Advpiragedaslg) sinadomesinéretits ard pRoduREE b?olhe body only when food is
t hi azal i di Serious side effects

COrGYER I A NDERNR B3k PHPCisto o MEHESey the S@ishe meuiin

inSpisrBprite tifkRg shar @@ gemhtmmelwmat b agfto ték@@és'n}éa/ low blood

the di sease are st der | nvestl (T_:]atl on.
sugar (hypoglycemia). lnhlbltlon o DPP-IV is therefore expected to increase insulin

without increasing the risk of hypoglycemia, which is a dangerous side effect

0

associated with the use of insulin secretagogues.

DPP-IV inhibitors may also have other therapeutic utilities, as discussed elsewhere in
this application. DPP-IV inhibitors have not been studied extensively to date, especially
for utilities other than diabetes. New compounds are needed so that improved DPP-IV
inhibitors can be found for the treatment of diabetes and potentially other disease and

conditions.

Thus, the object of the present invention is to provide a new class of DPP-IV inhibitors
which may be effective in the treatment of Type 2 diabetes and other DPP-IV

modulated diseases.

Accordingly, the present invention provides novel compounds of formula (I) as defined

in the claims.



bi ochem cal approaches that have been recently

i ntroduced or are still under devel opnent i ncl ude
woe@ans®ns with al pha- gl ucosi dase i nhi bitors (BCHEP2004/014040

acar bose) and protein tyrosi ne phosphatase-1B (PTP-1B)

I nhi bitors. Conpounds that are inhibitors of the
Pdiferaplyi, thel prpsattirdeston MoyiDEPnbYS cempyumdsaafdoratda (uinder

i nvestigation as drugs that may be useful in the

treatnment of diabetes, and particularly Type 2

di abetes. See for gxggpl@ WOpA- 97/ 40832,

WO A- 98/ 19998, WA 03RIBO arjld WO A-03/181. The

usef ul ness of P- i ' i p2the treatnment of

Type 2 di abetes As._hgsSed, fact that DPP-1V in

vivo readily ifact RRiteB glutagon 1ike peptide-1

(A.P-1) and gastric inhibitofy peptide (GP). GP-1

and G P are incretins and arge produced when food is

consunmed. The incretins stinulate production of

insulin. Inhibition of DPP-1V | eads to decreased

I nactivation of the incretins nd this in turn
°rr%emfF?CFH“‘?%q%?8%?2??'%??‘@‘1‘?[%#@%%9'8f the incretins in

stinmulating production of insulin by the pancreas.

DPP-1V iphibjtion therefore results in an increased
ZI'Se%?é{%q Hg@ﬁh?ngf%lﬁopﬁ'.sg'%g/rant ageously, since the
phergr:etins are produced by the body only when food is

consuynmed, DPP-1V inhibition is not expected to
n?p%@?yiase the level of insulin at inappropriate tines,
Csusitioatkyhet ween nmeal s, which can |ead to excessively

|.ow bl ood sugar (hypoglycenia). Inhibition of DPP-1V
h?tg"oﬂﬁg‘?'eafr@fe expected to increase insulin without
hdtaobrgsieng the ri sk of hypoglycema, which is a

dan pouUS  Si effect associated with the use of
wisteh 3 Bepdl gk RpRmeAf Rnthindsnt ) 2t sthpsvaore of

ot hesalddeer apeutic utilities, as discussed el sewhere in

CN;
OH;

=0, where the ring is at least partially saturated;

C1.s alkyl, optionally substituted with one or more F; and
O-C1.5 alkyl, optionally substituted with one or more F;

R', R?, R* R® are independently from each other selected from the group consisting of

H;

F,

OH;

C1.s alkyl, optionally substituted with one or more F; and

0-C+. alkyl, optionally substituted with one or more F;

and/or R" and R? optionally form together Cs.; cycloalkyl, which is optionally substituted
with one or more F;

and/or R? and R® optionally form together C,.; cycloalkyl, which is optionally substituted

with one or more F;
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this application. DPP-1V inhibitors have not been
studi ed extensively to date, especially for utilities

wo@rdensdoban di abet es. New conpounds are neededPGDEP1v84/014040

i mproved DPP-1V inhibitors £an be found for the

treatnment of diabetes and potentially other disease

aadidr Rdadd R optonallyderm tdgethebjCee tyadalkyhenhicke samptionally substituted
wiitﬁv%moi ré%' to provide a new class of DPP-1V

FARTBIA 515" whi ch may be effective in the treatnment of

afy/ioe R2 and & eptenaiipdorot togethBPP,. byatwadkyl attech @i aptiasally. substituted

- Accordi nal the present invention provides novel
i S form P

r?ﬁ'&?ﬁ formula (1) as defined in the
clains. Preferably, the present invention provides
povel co unds of formula (1): NH2 OAL R Z- N-N -
R .oré&sn‘ﬁﬁ fV YU, (1) )n X or a pharnaceutical
acceptabl e salt thereof, wherein Z is selected from

XL R OB PRE R brlsaRO Sy maphthyls C3-7
H;

F; and

C1.s alkyl, optionally substituted with one or more F;

nis0,1or2;

A, A? are independently from each other selected from the group consisting of
H;

halogen;

C1.6 alkyl, optionally substituted with one or more F; and

R®: provided that one of A" and A%is R®;

R is -C(R'R¥-Y-T;

R’, R® are independently from each other selected from the group consisting of

H;

F; and

C1.6 alkyl, optionally substituted with one or more F;

and/or R” and R® optionally form together Cs.; cycloalkyl, which is optionally substituted

with- one or more F;

Y is selected from the group consisting of
-O-;

-C1.5 alkyl-O-;

-N(R®)-;

-C1.6 alkyl-N(R®)-

-S-;
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ring is at least partially gaturated; Ci-6 alkyl,
optionally substituted with one or nore F;, and O-C -6
(ﬁ| lWdyl-soptional |y substituted with one or nore F; Ri1,
R4, R5 are independently from each other sel ected
. (% Bmthe group consisting of H F, OH Cl-6 al kyl,
_@ dIRAE Y, substituted with one or nore F; and OCl 6
kyl, optlonally substituted with one or nore F;
sz‘(ﬁn Rl and R2 optionally form together C3-7
qugkgp@ L which |s opt| onal 'y substituted with one
or more F; and/or B onal V\y form t oget her
c3. wweqn&acmwam Iéwpr'%n ¥ tSHBHAWPG WA 9B BiOF %A Fwi t h
one or m)re F;and/or R3 and R4 optionally form
Joget her 7 cycl oal kyl [ gh [ § optionally
=Y ikeindspementy Hogeaa othesr b1

T' is selected from the group consisting of
-C1.5 alkyl-;

-C1.6 alkyl-O-

-Cr.6 alkyl-N(R™)-

-C(O)-

-C(0)-C1 alkyl-;

-C(0)-C1.5 alkyl-O-;

-C(0)-C1.6 alkyl-N(R")-;
-C(O)O-;

-C(0)O-Cy6 alkyl-
-C(0)0O-Cy6 alkyl-O-,
-C(0)O-C1.6 alkyl-N(R™®)-;
-C(O)N(R™)-;
-C(O)N(R")-C. alkyl-;
-C(O)N(R")-C . alkyl-O-;
-C(O)N(R')-Cy.6 alkyl-N(R™)-;
-S(0)z-;

-5(0)2-C1.6 alkyl-;

-S(0),-C1.6 alkyl-O-; and
-S(0)2-Cr.¢ alky-N(R™)-;
wherein each Cy.s alkyl is optionally substituted with one or more F;

R R" are independently from each other H or Cy. alkyl, optionally substituted with

one or more F;

T? is selected from the group consisting of
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and/or R4 and R5 optionally formtogether C3.7
cycloal kyl, which is optionally substituted with one

wW@eoos0s@0F; R3 is H or Cl-6 al kyl; X is sel ect rdI/EP03/014040

the group consisting of H %, and Cl.6 alkyl,
optionally substituted with one or nore F;, nis O 1
Hor2; Al, A2 are independently from each other sel ected
fro?nthe group consisting of H hal ogen; Cl.6 alkyl,

'onal | y substituted with one or nore F; and R6;
n@phaviided that one of Al and A2 is R6; R6 is

<ol CUDSRTY (RIS hEE oo DS PR | FCORI SBUERY cit one, o

al Kyihdepgridenihairbm eaichstHeruhe@ ofi th one or nore F;
and/ or, R7 and R8 optionally formtogether C3.7
cycl BP8N . which is optionally substituted with one

or noNe F;
R12;
COOH,;
OH;
C(O)NHg;
S(O)2NHy;
COOT?,
oT?
C(O)NHT?;
S(0),NHT?; or
T3

Cs.7 cycloalkyl;
heterocycle; and

heterobicycle;
wherein Cs.7 cycloalkyl, heterocycle and heterobicycle are optionally substituted

with one, or independently from each other, more of
halogen;

CN;

R13;

OH;

=0, where the ring is at least partially saturated:
NH,

COOH,;

C(O)NH;

S(O)2NHy;

COOT?;

oT%

C(O)NHT?;

S(O):NHT?;
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Y is selected fromthe group consisting of -O; -C1-S

al kyl-O; -N(R9)-; -C1.6

w@bdoghs@e3 -S(O)-; -CL 6
6 al kyl -S(O) 2-; wherein
substituted wth one or
i ndegemyent |y from each
selecfed fromthe group

al kyl -N(R9)- -S-;-CL 6

al kyl -S(O) -; -S(0) 2-; PErEP2004/014040
each CL 6 alkyl is optionally
more F; R9, T are

other T1-T2 or T2; Tl is
consisting of -CL 6 al kyl -;

-CL 6ralkyl-O -CL 6 alkyl-N(R10)- -C(O-; -C(O-C L6
alkyl-;: -C(O-CL 6 alkyl-O; -C(O-CL 6

| kyl - N(R10) - : .
R% is gelectgd fro?n the group consisting of

Ci.6 alkyl,

O-C4.6 alkyl;

COO-C,5 alkyl;
OC(0)- C15 alkyl;
C(O)N(R™)- Cy. alkyl;
S(0),N(R")-C1.6 alkyl;
S(0)-C1.6 alkyl;
S(0),-C1 alkyl; and
N(R'®)S(0)2-C1.6 alkyl;

wherein each Cq. alkyl is optionally substituted with one, or independently from
each other, more of F, COOR™, C(O)N(R*R?'), S(O)N(R*R?®), OR*
N(R*®R?), T°, O-T° or N(R*)-T?,

R is selected from the group consisting of

Cis alkyl;

O-Cy6 alkyl;
N(R™)-Cs alkyl;
COO-Cy alkyl;
OC(O)- C1 alkyl;
C(O)N(R™)- Cy. alkyl;
N(R')-C(0)-C1. alkyl;
S(0):N(R")-C 1.6 alkyl;
S(0)-Cq6 alkyl;
S(0)2-C1.6 alkyl; and
-N(R'®S(0),-C1.5 alkyl;

wherein each C.¢ alkyl is optionally substituted with one, or independently from
each other, more of F, COOR™, C(O)N(R*R?), S(0),N(R¥R?®), OR*
N(R®R*), T°, O-T® or N(R¥)-T*;

R™ R, R'®, R, R, R", R® R*, R®? R%, R* R% R® R? are independently from

each other H or C4.5 alkyi;
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-0 0; -OOC 6 alkyl-; C(O)OC L6 al kyl - O-;
(O O C L6 al kyl -N(RLO ) - C( )N( 10)-; -C(O N(R

war®sasdoods al kyl -; -C(ONR 1)0- 6 al kyI - O- PCT/EP2004/014040
-C(O)N(Rl)O-CL6aIkI-N(SRl) -S(O)2-; -S(O 2-CL
6 al kyl -; -S(O) 2-CL 6 al kyl-0O; and-S(O) 2-CL 6

aI kyl - N(R10) -; wherein each CL 6 alkyl is optionally

%%%ﬁﬁ?mﬁﬁ? Qro%geagﬁs cgfr I:H (F){rL OCLE1 ;I E;/Ie

pbmylonally substituted with one or nore F; T2 is

S Iﬁclt ed fromthe group consisting ofH phenyl;

@ﬁ Y'hyl ; wherein phenyl and naphthyl are optionally
subst/\/ihtatd’redpm'ertyln ane, naphthyldependetitnally f substieaeh with one, or

ot her depenc?en(ﬂy from each other, more of

halogen;
CN;
COOH;
OH;
C(O)NHz;
S(0)zNHz;
C1.6 alkyl;
0O-C1.6 alkyl;
COO-Cy alky!;
OC(O)- Cy6 alkyl;
C(O)N(R®)- C4 alkyl;
S(0):N(R*)-C 1.6 alkyl;
S(0),-C16 alkyl; or
N(R*)S(0)2-C1.6 alkyl;

heterocycle;

heterobicycle; and

Ca.z cycloalkyl;
wherein Cs.7 cycloalkyl, heterocycle and heterobicycle are optionally substituted
with one, or independently from each other, more of
halogen;
CN;
OH; ,.
=0, where the ring is at least partially saturated;
NH2
COOH;
C(O)NH;;
S(0)2NH;;
C1.6 alkyl;
O-C1.5 alkyl;
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hal ogen; CN; R12; COOH, OH, C(O NH2; S(O 2NH2; COOT3;
Or3; C(O NHT3; S(O 2NHT3; or T3; C3.7 cycloal kyl;

whedsndoyx| e; and heterobicycle; wherein C3.7 PCI/EP2004/014040

cycl oal kyl, heterocycl e and0het erobi cycle are
optionally substituted with one, or independently from
eachNgrRYeCs alkyle of hal ogen; CN, R13;

COO-Cy.5 alkyl;
OC(O)- Cy.6 alkyl;
C(O)N(R*)- Cy alkyl;
N(R*3)-C(O)-C1. alkyl;
S(0):N(R*)-C1.6 alkyl;
S(0),-C1.6 alkyl; or
-N(R%)S(0)2-C1.6 alkyl.

Within the meaning of the present invention the terms are used as follows:

"Alkyl" means a straight-chain or branched carbon chain that may contain double or
triple bonds. It is generally preferred that alkyl doesn't contain double or triple bonds.

"C1s Alkyl' means an alkyl chain having 1 - 6 carbon atoms, e.g. methyl, ethyl,
-CH=CH,, -C=CH, n-propyl, isopropyl, -CH=CH-CHs;, -CH,-CH=CH, n-butyl, isobutyl,
-CH=CH-CH2-CHj, -CH=CH-CH=CH,, sec-butyl tert-butyl, n-pentane, n-hexane, or
amidst, e.g. -CHy-, -CH>-CHy-, -CH=CH-, -CH(CHj)-, -C(CH)-, -CH;-CH,-CH,-,
-CH(C,Hs)-, -CH(CHg3).-. Each hydrogen of a Cq.s alkyl carbon may be replaced by a

substituent.

"Cs.7 Cycloalkyl" means a cyclic alkyl chain having 3 - 7 carbon atoms, e.g. cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl. Each hydrogen of a

cycloalkyl carbon may be replaced by a substituent.

"Halogen" means fluoro, chloro, bromo or iodo. It is generally preferred that halogen is

fluoro or chloro.

"Heterocycle” means a cyclopentane, cyclohexane or cycloheptane ring that may
contain up to the maximum number of double bonds (aromatic or non-aromatic ring
which is fully, partially or un-saturated) wherein at least one carbon atom up to 4
carbon atoms are replaced by a heteroatom selected from the group consisting of
sulfur (including -S(O)-, -S(0O)2-), oxygen and nitrogen (including =N(O)-) and wherein
the ring is linked to the rest of the molecule via a carbon or nitrogen atom. Examples
for a heterocycle are furan, thiophene, pyrrole, pyrroline, imidazole, imidazoline,

pyrazole, pyrazoline, oxazole, oxazoline, isoxazole, isoxazoline, thiazole, thiazoline,
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OH;, =0, where the ring is at |least partially

saturated; NH2 COOH, C(O NH2; S(O 2NH2; COOT3; Or3;
WQLOFAEDR3 S(O) 2NHT3; NHT3; or T3; Rl12 is sel ecPE€HEP20041014040

the group consisting of G 116 alkyl; OCi-6 alkyl;

COO-Ci-6 alkyl; OC(O- G -6 alkyl; C(ONRL5)- CL6
iséiniarble, S( OigdiB2dlneCl. 6 tiahdigzole, S( O) thEldidzofh&y! ; tetrahydrofuran,

tetsrgr?))/dzr_ogiop_hgngl g()Xrloiidiﬁg,dlmidazolidine, pyrazolidine, oxazolidine, isoxazolidine,
thiazolidine, isothiazolidine, thiadiazolidine, sulfolane, pyran, dihydropyran,
tetrahydropyran, imidazolidine, pyridine, pyridazine, pyrazine, pyrimidine, piperazine,

piperidine, morpholine, tetrazole, triazole, triazolidine, tetrazolidine, azepine or

homopiperazine.

"Heterobicycle" means a heterocycle which is condensed with phenyl or an additional
heterocycle to form a bicyclic ring system. "Condensed" to form a bicyclic ring means
that two rings are attached to each other by sharing two ring atoms. Examples for a
heterobicycle are indole, indoline, benzofuran, benzothiophene, benzoxazole,
benzisoxazole, benzothiazole, benzisothiazole, benzimidazole, benzimidazoline,
quinoline, quinazoline, dihydroquinazoline, dihydroquinoline, isoquinoline,

tetrahydroisoquinoline, dihydroisoquinoline, benzazepine, purine or pteridine.

A preferred stereochemistry of compounds according to the present invention is shown

in formula (1a)

1
R: NH, QA
R
Y/ (la)
R RR* R )

X

Preferred compounds of formula (I) or (la) are those compounds in which one or more
of the residues contained therein have the meanings given below, with all combinations
of preferred substituent definitions being a subject of the present invention. With
respect to all preferred compounds of the formulas (1) or (Ia) the present invention also
includes all tautomeric and stereoisomeric forms and mixtures thereof in all ratios, and

their pharmaceutically acceptable salts.

In preferred embodiments of the present invention, the substituents R' - R®, Z, X, n, A’
and A? of the formula (I) or (la) independently from each other have the following
meaning. Hence, one or more of the substituents R" - R®, Z, X, n, A" and A? can have

the preferred or more preferred meanings given below.
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N(R 1"S(O -C2L 6 al kyl; wherein each CL6 al kyl is
optionally substituted with one, or independently from
weawbhostober, nore of F, COOR19, C(O N(R20R21), PCT/EP2004/014040

S(O 2N(R22R23), OR24, N(R23R26), T3, O0-T 3 or
N(R27)-T3; R13 is selected fromthe group consisting
of CL6 alkyl; OCl.6 al kyl; N(RL4J-C1-S al kyl;

R Sy e By RSl Gaorncery

frahrkgdich @HE) witL1,62 ail &queﬁék@bﬁllupﬁoeﬂ by3,;of @ F, -G, ’CH; or OCHa.
?.Ch CL6 al kyl is

Irb?)%‘? é’ﬁ'ﬁpfj'@egtgéﬁ ?‘{bl%‘ uqewlﬁ'hu;g ﬂo or independently from

each other, nore of F, COOR19, C(O) N(R20R21)

Itié %N&%ﬁ%ﬁﬁ R%‘AR éeRZr%fR‘%SAqﬂlgy ’frﬁ%eac@z@her@ected from the
Wcoﬁgﬁtmg?aﬂH RZH CRREQCRZ7 are independently from

R® is preferably H.
X is preferably H, F or CHs.
Preferably, nis 1. In other embodiments, nis 0 or 2.

It is preferred that A" is R® and A% is H, F or CHa. In this case, n is preferably 1 or 2.
In other embodiments, in particular, when n is 0 or 2, A% is preferably R®. In this case,

A? is preferably H, F or CHs.
R® is preferably -CH,-Y-T.
Y is preferably -O-, -N(R%- or -S(O),-, more preferably -O- or -N(R9)-.

Preferably, R® is selected from the group consisting of H, CHs, COOH, COOCH;,
C(O)NH,, C(O)N(CHs)2, and $(0).CHa, more preferably H, CHs, most preferably H.

It is preferred that T is T'-T? or T, wherein T' is selected from the group consisting of
-CHa-;
-C(O)
-C(0)-CHz-;
-C(0)0-;
-C(O)O-CHy~;
-C(O)NH-;
-C(O)NH-CHg-;
-S(0),-; and
-S(0)2-CHa-.
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each other Hor Cl1-S alkyl; T3 is selected fromthe
group consi sting of phenyl; naphthyl; wherein phenyl

wa@easnspeht hyl are optionally substituted with PCEEPZN4/014040

i ndependently from each oth&r, nore of hal ogen; CN,
COOH, OH C(ONH 2; S(O 2NH2; Cl-6 alkyl; Od- 6
MdrkyprefeBed- id- T'e selpkipt ; frapr(tmp -greup soasitng, oCtCION;RCBY:- -S(O)x-;
o :Cﬁoﬂ{lll—‘iyl; S(O 2N(R 29)-C i .6 alkyl; S(O 2-Ci1-S

q<y ;7or 'N(R 3"S(O 2-CL 6 alkyl; heterocycle;

It is preferred that T is T'-T2. In this case, T'-T? s preferably a group as defined below.

In one embodiment, T'-T? is preferably CH,-phenyl, whereby phenyl may be
substituted with 1-3, preferably 1 or 2, substituents selected from halogen, CN, O-C;_4
alkyl, C.4alkyl or S(0)2CHs, preferably F, Cl, O-Me, Me or S(O),CHs.

In one embodiment, T'-T? is preferably CH,-Cs. cycloalkyl, more preferably cyclopropyl
or cyclobutyl, more preferably cyclopropyl, whereby cycloalkyl may be substituted with
1 or 2, preferably 1, of halogen; CN; OH; NH; COOH; C(O)NH,; or S(O),NH,, more
preferably COOH or C(O)NH,..

In one embodiment, T'-T? is preferably C1.4 alkyl, preferably methyl, ethyl or propyl,
most preferably methyl.

In one embodiment, T-T? is preferably C(O)-phenyl, whereby phenyl may be
substituted with 1-3, preferably 1 or 2, substituents selected from halogen, CN, O-Ci.4
alkyl, C14alkyl or S(O),CHa, preferably F, Cl, O-Me, Me or S(O),CHs.

In one embodiment, T'-T? is preferably C(O)-Cs7 cycloalkyl, mére preferably
cyclopropyl or cyclobutyl, more preferably cyclopropyl, whereby cycloalkyl may be
substituted with 1-3, preferably 1 or 2, substituents selected from halogen, CN, O-Cy.4
alkyl, C1.4 alkyl, whereby alkyl may be further substituted with 1 to 3 F; more preferably
cycloalkyl may be substituted with 1 C4.4 alkyl substituted with 1 to 3 F.

In one embodiment, T'-T2 is preferably C(O)-heterocycle, whereby heterocycle may be
substituted with 1-3, preferably 1 or 2, substituents selected from halogen, CN, O-Cy.4
alkyl, C1.4 alkyl or S(O),CHs; preferably, the heterocycle is aromatic, more preferably
containing 1 or 2 heteroatoms selected from N and O, most preferably N.

In one embodiment, T'-T? is preferably S(O),-phenyl, whereby phenyl may be
substituted with 1-3, preferably 1 or 2, substituents selected from halogen, CN, O-C.,
alkyl, C1.4alkyl or S(O),CHs, preferably F, Cl, O-Me, Me or S(O),CHs.

In one embodiment, T'-T? is preferably S(0)-Css cycloalkyl, more preferably
cyclopropyl or cyclobutyl, more preferably cyclopropyl, whereby cycloalkyl may be
substituted with 1-3, preferably 1 or 2, substituents selected from halogen, CN, O-C,.
alkyl, C1.4 alkyl, whereby alkyl may be further substituted with 1 to 3 F; more preferably
cycloalkyl may be substituted with 1 C4.4alkyl substituted with 1 to 3 F.

In one embodiment, T'-T2 s preferably S(0),-C1.4 alkyl, preferably S(O),CHs.
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het er obi cycl e; and C3.7 cycl oal kyl; wherein C3.7
cycl oal kyl, heterocycle and heterobicycle are
wopiosos@abd y substituted with one, or independePeT/EPI000M4040
each other, nore of hal ogen4 CN, OH, =0, where the
ring is at least partially saturated; NH2 COOH, C(O NH
In2onS(eRbcidEnt, THIB ial kgferatfly @(O5-NHi-biienyl( RB&jebE pienyl may be

Bty 0L e 1595 Dl L AR v o1

alRy1k@) 4 alis( ©) SRILHE al kyl ; or
When T is T?, is preferably a group as defined below.

In one embodiment, T? is preferably H.

In one embodiment, T2 is preferably phenyl, whereby phenyl may be substituted with 1-
3, preferably 1 or 2, substituents selected from halogen, CN, O-C1.4 alkyl, Cq.4 alkyl or
S(0),CHs, preferably F, Cl, O-Me, Me or S(0),CHs,

In one embodiment, T? is preferably heterocycle, whereby heterocycle may be
substituted with 1-3, preferably 1 or 2, substituents selected from halogen, CN, phenyl,
heterocycle, O-Cy.4 alkyl, C1.4alkyl or S(O),CHj; preferably, the heterocycle is aromatic,
more preferably containing 1, 2 or 3 heteroatoms selected from N and O, most
preferably N. When the heterocycle is substituted with phenyl or heterocycle, the
heterocycle is preferably aromatic, more preferably containing 1, 2 or 3 heteroatoms
selected from N and O, most preferably N, and the phenyl or heterocycle may be

further substituted by 1 or 2 F or S(O),CHa.
In one embodiment, T is preferably CFa.
T2 is preferably phenyl or heterocycle.

Preferably, R® is -CH2-N(R®)-T, wherein R* is H, S(O),CHsor S(0).-Cs.; cycloalkyl,

most preferably H.
In other embodiments, R® is -CH,-O-T.

In the case that Y contains the groﬁp R?, the following is preferred in embodiments:
When R® is T'-T2 and represents -C. alkyl and T is T'-T? and represents -C1.s alkyl
then R? and T may form together a 3 to 7 membered cyclic group containing 1 N,

preferably a 5 or 8 membered cyclic group.



-N(R35)S(0O 2-C,.6 alkyl. Wthin the neaning of the
present invention the terns are used as foll ows:

WO 2008p56003reans a strai ght-chain or branched caP®@DRP2004/014040
chain that may contain douldfe or triple bonds. It is

generally preferred that al kyl doesn't contain double
Comporings of it fymutacyl) o6 (IA) Ky [whigrespse aat @l Rf thec Bladve-mentioned

GGy g BT oPAATE oSk bbby S g an oec o e

pregegt ioverdieR, n- butyl i sobutyl, -CH=CH.CH2-CH 3,

- CH=CH CH=CH2, sec-butyl tert-butyl, n- pent ane,

n- hexane, or amdst, e.g. -CH2-, -CH2-CH2-, -CH=CH,
Piféﬁbi(reﬁl-émbpdinféhts:-qm‘)htlrl?j cemlslaumZHZaf c@meL 'r;6g toﬁ(rlesl Qﬁﬁjvgntion are shown in
- - EQC ydrogen of a al kyl carbon may
ﬂﬁéhﬁgyﬁggéw)by a substituent. "C3_7 Cycloal kyl" neans

a cyclic alkyl chain having 3 - 7 carbon atons, e.g.

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl ohexenyl, cycl oheptyl. Each hydrogen of a

cycl oal kyl carbon may be replaced by a_gubstituent.

"Hal ogen” neans fluoro, chloro, bpono [0 pdo. It is
generally preferxed that hal ogen N NQr ¢ or chl oro.

"Het er ocycl e" 5 &Gl dpent &ne, Jfcyclohexane or

cycl ohept ane r contain gp to the maxi num
nunber of doubl d ‘?(:?w non-aromatic ring
which is fully, ﬁartially or aturated) wherein at

| east one carbon atom up tg 4 carbon atons are
replaced by a heteroatoms [@cted fromthe gr oup

consi sting of sulfur (including -S(O-, ~S(O) 2-),
oxygen and nitrogen (including =N(0) -) wher ei n

o)
NH, 0

o
F
(llb)

H
N

sE3¥qe

(llc)



the ring is linked to the rest of the nolecule via a

carbon or nitrogen atom Exanples for a heterocycle
wa@e@shsmoah, thi ophene, pyrrole, pyrroline, inm BEeBP®)I4/014040

i m dazol i ne, pyrazole, pyrdagoline, oxazole, oxazoline,

I soxazol e, isoxazoline, thiazole,

t hi azol i ne, i sot hi azol e, isothiazoline, 4k adi azol e,

t hi adi azol i ne, tetrahydrofuran, tet rt hi ophene,

pyrrolidine, inikdazolidine, pyr | i hqe,”oxazoli di ne,

i soxazol i di ne, , i $ot hi%zol Tdi ne,

t hi adi azol i di S pygarl thydropyran,

t et rahydr opyrany i mdazoti di Ne, pyridine, pyridazine,
pyrazine, pyringdine, piperaz , pi peridine,

nor phol i ne, tetrazole, triazole, triazolidine,
tetrazolidi ne, azepi ne or honopi perazi ne.

"Het er obi cycl e" neans a K&erocycl e which is condensed
wi th phenyl or an additional heterocycle to forma
bicyclic ring system "Condensed" to forma bicyclic
ring nmeans that two rings are attached to each other
by sharing two ring atons. Exanpl&s fat a
het er obi cycl e g~ ndolg, i8d0|Lﬂ8, behz of Bran,
benzot hi ophene] [
benzot hi azol e, henzi (326 en& ni da ,
benzi m dazol i ne, | qui nol i ne, qﬁiﬁ%}oline,

di hydr oqui nazol ifhe, di hydroqui i ne, isoquinoline,

t et rahydr oi soqui nol i ne, di hydroi soqui nol i ne,
benzazepi ne, purine or ptBe) dine. A preferred
stereochem stry of conpounds according to the present
invention is shown in formula (la) A1 R3 NH2 O

N
NH, O <
NN O
F
(IIf)



| L K(la) RRRV VIV I )n X Preferred conpounds of

formula (I) or (la) are those conpounds in which one
wW@ro0sns@0Df t he resi dues contained therein haveCT/BR2004/014040

nmeani ngs gi ven below, with1al|l conbi nations of

preferred substituent definitions being a subject of

the present inventiaggd, Vth respect to all preferred

conmpounds of the for q :

i nvention also inc

stereoi soneric for

rati os, and thei

2 ceutical ™ agiceptable salts. In
preferred enbodi 5 of the presenf invention, the
substituents Rl ., Z, X, n, Al and A2 of the
formula (1) or (la) independenthﬁnfron1each ot her have
the foll owi ng neani ng. Hence, o or nore of the
substituents R1 - R5, Z1X, n, Al and A2 can have the
preferred or nore preferred neanings given below. Z is
preferably is phenyWHprOhet erocycleCand Z is
optionally substituled Jindependent|y| from each ot her

with 1, 2 or 3, Pleto 3, of d,
F, CN, CH3 or [ nt substi t ut ed
with up to 3 F. ' ed that ; , R4, R5

are i ndependent om each other selected fromthe
group consi sting H F, OH CH3()PCH3. R3 is
preferably H X is preferably H F or CH3. Preferably,
nis 1. In other enbodinments, nis 0 or?2.

Also preferred are the following compounds:

/o\/® I
< NH, © ©
0 X

7

NH, O
F

N
Il



It is preferred that A1l is R6 and A2 is H F or CH3.

In this case, nis preferably 1 or2. In other
wepdsmsqent s, in particular, when n is 0 or 2,PEREPH04/014040

preferably R6. In this casd43 A2 is preferably H F or

CH3. R6 is preferably -CH2-Y-T. Y is preferably -O,
" -N(R9)- or -S(O2-, nore preferably -O or -N(R9)-.

Preferably, RO is selected fromthe group consisting

of H CH3, COOH, GCOOCH3, C(O NH2, C(O N(CH3)2l and

S(O) 2CH3, nore preferabfy H CH3, nost preferablyHA

It is preferred Tis T1-T2 or T2, wherein T

sel ected fromthe oup consi sting of -CH 2-; -C(Q#

-(Q-CH 2-; -(OP; -¢(OOCH2-; -C(ON+;
(ONHCH 2- ; -%0O 2- ; and - 2- Mre O
T1 Sélected fromt sting of

-5(0 2-; and - C{ ONBA_LEN férred
2. Dn this case, T1-[T2 is prefe Rbly?a
el ow. In one enpodi ment, T1-T2—+s

grroup as defin
pref erably CH2-phenyl, whereby phenyl may be
F
| ~
N~
O
o) NH <
D @\/kz)?\
O 0
£ F
F F
Cl
o o)
NH, O NH, o ¢



substituted with 1-3, preferably 1 or 2, substituents
sel ected from hal ogen, CN, 0-C 1 alkyl, C1.,, alkylO
WELpAsdaRs preferabl yF, A, 0-Me 1Me O S(O 2CM3I/EP2004/014040
one enbodi nent, T1-T2 is pneferably CH2-C3-7
cycl oal kyl, nore preferably cycl opropyl or cyclobutyl,
nore preferably cycl opropyl, whereby cycl oal kyl nmay be
substituted with 1 or 2, preferably 1, of hal ogen; CN,
OH, NH2 COOH, C(O NH2; or. .S(O 2NH2, nore preferably
COOH or C(O)NH2, |n onejenbpdi nent, T1-T2 is
preferably C 4 alky_, preferably nethyl, ethyl orQ
propyl nost preferalt’y nethyl. IQ one enbodi nent,
er eby phenyl nayNg
or 2, ubgltumﬁs
kyl , al kyI

one enbodlnent 2 is preferably C(O-C.7
cycl oal kyl, nore preferably cycl opropyl or cycl obutyl,
nor e preferably cycl opropyl, whereby cycl oal kyl may be
substituted with 1-3, preferably 1 or 2, substituents
sel ected from hal ogen, oG _4 alkyl, d _4 alkyl,
wher eby al kyl may be er subst'tuted with 1to 3
F; nmore preferably cy& oglkyl e substitutedon t
1e .4 aIkyI subs

ed WNHY D3, ¢
substituents B ¢t ed fr01 hal ogen,

' i al kyl or S(OrZCH3s ,
the het erocycl e is aromatic, nore preferably
containing 1 or 2 het er oat ons sel ected from N and O
nost preferably N

o] O
NH NH
NH, O NH, O
) 'S
Cl
H



In one enbodi ment, T1-T2 is preferably S(O) 2-phenyl,

wher eby phenyl may be substituted with 1-3, preferably
wa2@5/0%005ubsti tuents sel ected from hal ogen, QMNCT/EPI004/614040

alkyl, C1.4 alkyl O S(O2@MH3, preferably F, d, O M,

Me O S(O2CH3. In one enbodiment, T1-T2 is preferably

S(0O) 2-C3.7 cycloal kyl, nore preferably cycl opropyl or

cycl obutyl, nore preferably cycl opropyl, whereby

cycl oal kyl may bé stituted with 1-3, preferablyé
Subst | ed from hal ggen, CN, O-Cl

or 2, |tue‘n/

al kyl ACi al , whereby al kyl may be further

subs |tutedNN| Pto 3 d&\nore prefet gai kyrNH
may ‘he substituted with 1 -4 al ky i u%e wi {h

F. In one enbodi nent, T1-
G .4 al kyl, preferably (

Clerrbodl rrent T1-T2 is preferably C(O ~NH- phenyl ,

wher eby phenyl may be substituted with 1-3, preferably

1 or 2, substituents selected from hal ogen, CN, Od. 4
al kyl, CMalkyl or S(O2CH3. Wen T is T2, is

preferably a group agdefined below. In one

enbodi ment, T2 is p ably H In one enbodi mento T2

is preferably phe eh€by phenyl may be

substituted with 1- 3 preferably 1 or 2, substituents

s fr8mha4"3'§en CN, O C Matt Ikyl/'Fl F
, peferably F, d, Ow i I
At preferably het et S
het er ocycl e e substituted with 1-3, prefer 1
of 2, substituents selected from hkl ogen, CN, phenyl,

o)
. o
NH
/ -
H, NH, o
N N: 7
F
= | 2
Oe AN o N
\ N

NH NH
4 ONH, O
N N: 7
F



heterocycle, O Cl-4 al kyl, Cl-4 al kylor S(O 2CH3;
preferably, the heterocycle is aromatic, nore
w@e@bes@nd y containing 1, 2 or 3 heteroatons SECEEP®A4/014040
fromN and O nost preferaBly N. Wen the heterocycle
is substituted with phenyl or heterocycle, the
heterocycle is preferably aromatic, nore preferably o)
containing 1, 2 or 3 teMoatonms selected from N and Vé//
O nost preferab N, |.and] t he phenyl or heterocycl g
may be further su it
one enbodi nent, T2£hi preferably CF3. T2 is pre
heterocyCl'e. Preferably, R6 is NH
, WhHerein R36 is S(O) 26H3A S(©) 2- C3. 7

: 1 eferably H ot her enfpodi gent s,
[ .\ I'n/the case thaty’y ¢contarns gﬁ?ﬁaroup
R, the follow is preferred in enbodi ment st en R9

is T1-T2 and represents -d. 6 alkyl and T is T1-T2 and
represents -Cl1-6 al kyl then RO and T may form together
a 3to 7 nenbered_cyclic group containing 1 N
preferably a 5 oﬁaﬁ‘ﬁ%nbered cyclic group. Conmpounds of
the formula (1) QL@(I in which sonme or all of thH

above- menti oned group \ 97/4<X
presen
bhasy S
| a

&r abl™y

a
preferred nmeani ngs ar

i nvention. Preferrgd empodi ments of the conpo
according to prese invention are s iFn f

( (N, M)
: F
LS F

o
E



(lie)(lid) (lie) NH2 OON (H) NH2 Oo0"o N (iig)NH2 O
NO(Hh) NH2 OON (N) Also preferred are the

WO ed0509dony) conpounds: NH2 ONH2 O 1ST\ ONH2 O NPAT/EP2903/014040
22

N
=
) O

cl ez



CNH2 OO CF, NH, Q NH2 O O=S=0 O=S=00=S=0ONH2 O NH2 O
NH2 O ;sW O NH2 O ONH2 O NHO O NHO O NFurt hernore,

W b@sps@sent i nvention provides prodrug conpouPdBEP{004/014040
t he conpounds of the inven28on as descri bed above.
"Prodrug conpound” neans a derivative that is
converted into a conpound according to the present
i nvention by a reactign with an enzyne, gastric acid CF,
or the like under a physjol ogical condition in the
livifig body, e.g. By"$x(dation, reduction, hydr0|y8k§:S:x)

gor the |i ke, each of nRich is car
en Bt | caNHy. CExanpl es of the prodegg™are q@ypqynds{/

th¢ amjno group in a conpou gr egent :
ted, al kylated or S\ Sy
for e.g., eicosanoylam no, al anyl am|no,

pi va oonxynethyIan1no or wherein ththydroxyI gr oup
is acyl ated, alkyl at ed,

NH, O ¢
o
F
o~ cl
o:?:o O=[=O
NH . /NH
NH, O ¢ NH, O =
N: 7 [ N7
F
Cl
Cl F
NH, 0 £ _NH



phosphoryl ated or converted into the borate, e.g.
acetyl oxy, pal mtoyl oxy, pival oyloxy, succinyl oxy,

w0 covensdoaxy, al anyl oxy or wherein the car boxyl POY/BPI04/614040
esterified or am dated. Thése conpounds can be
produced from conpounds of the present invention
according to well-known nethods. Metabolites of
conpounds of formula £1) or (la) are also within the
scope of the present jnvention. Where tautonerism
i ke e.g. keto-enol trauytonerism of conmpounds of
general formula (I) la) or their prodrugs may
occur, the individua orms, like e.g. the keto and l
enol form are claingd separately and together as O=S=O
m xtures in any rapeg—8anme applies for stereoisoners, nH
like e.g. enantionersl cis/trans isgfrers, coNHori@ers {/

angxt.he Ilhs. f degﬁyéd, i soners c4d :
h 2 1 N
i omers by usi

kiown;in the art, e.g. Dy

22 3 S applies for enan
e.g] chital %tatfNonany phases. Additidnally,
enapti oners may b&i5ol ated by converting theminto
di astereoners, i.e. coupling with an enantionerically

pure auxiliary conmpound, subsequent separation of the
resulting diastereoners and cl eavage of the auxiliary
resi due. Alternayively, any enantionmer of a conEPund
of f,quJICg (1)_oN (&) may be obtaiﬂgd from N
stergoselfpcti ve syptiesi s using opt

11 zabl e salts. Thus, the conpogrts of the formula
(1) or (la) which contain acidic groups can be

H
NH, O :‘/N‘s
N ’/\\
N"NO 0
F

NH, O
O
F
0



present on these groups and can be used according to
the invention, for exanple, as alkali netal salts,
w@bdoahsdoes earth netal salts or as anmoni um sal PGT/ER®N€014040
preci se exanpl es of such s&bts include sodiumsalts,
potassiumsalts, calciumsalts, magnesiumsalts or
salts with apragi a OF rg.nic am nes such as, for
exanpl e, et hapol am ne, triethanol am ne or
am no aci ds. he formula (1) or (la)
whi ch contain one or nofe baSi ¢ grodps,pi.e. groups
whi ch can be protonated, can reNenf and can be
used according to the invention int o ROf their
addition salts with inorganic or ord@ni -@»
Exanpl es for suitable acids include hydreges chlori de,
hydr ogen brom de, phosphoric acid, sulfuric acid,
nitric acid, nmethanesul fonic acid, p-toluenesulfonic
aci d, napht hal enedi sul fonic _acids, oxalic acid, acetic
acid, tartaric acid, |acti asyd, slicylic acid,
benzoic acid, formc acid, pi onijc ag{d, pivalic
acid, diethylacetic acid, e cqi ni ¢ aci d,

plnellc acid, fumaric aC|d al ei acid, nalic aoid,
i ni acky phenylpropl%nlc acid, gluconi aEE?jij

zcid |son|cot|n|c acid, citric aC|d ad

Aul t aneously ¢
nol ecul e, the invention aIa cludes, in addition to
the salt forns nentioned, gfr salts or betaines
(zwitterions). The respective salts according to the
formula (1) or (Ia) can be obtai ned by custogg_é
S &hlch are to the person skille

ikej for Fe y contacting these with

QU base in a sol vent

hnge or cation
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exchange with other salts. The present invention al so
includes all salts of the conpounds of the formula (I)

w@roososeoxwhi ch, owi ng to | ow physi ol ogi cal PCT/EP2004/014040

conpatibility, are not diréetly suitable for use in
phar maceuti cal s but which can be used, for exanple, as
i nternmedi ates for chem cal reactions or for the
preparati on of pharmaceutical ® acceptable salts. The
present invention provides conmpounds of general

Fliieibre, (the pFHseH ﬁ)/erﬁfontd?ﬂlées%r‘égfdégéon%ﬁag of Yre cohrg%ounds of

inhibitors. DPP-IV is a cell surface protein that

thedavention ps éaﬁ@@eﬁﬁﬂbavw de range of bi ol ogi cal

functions. It has a broad tissue distribution

(intestine, kidney, liver, pancreas, placenta, thynus,
"Fgmrégﬁompunﬁ"ennieams a@ilerlsatlveab@tus &pen iRt @ gqamnpound according

to tﬁ%%egﬁ mgnw&%%ﬁ Hr] Z/\g@lség{] é‘ﬁ%/ ;&gsl%p%tckﬂﬁlthe like under a
physiotadicesa condtiemia t eém bady,umtbymlwpnewed@mm, hyerglyisis or the
l|léagaa%h699’ QuificH’ quc,earmé%f UTTRRME ! _ﬁ]%mphas %g Lth@ egrodajg are

neurol ogi cal pepti es I N"VItro:
cczamnmmdﬁ,t whpreinpltlee fagting tdreupdéptai derseound af e |pee%enbﬁnventlon is

S RET G HpRA5 AR ed oob L BRE B, enamin
pipaledopyapinyl@minoi tarewhergin ctinei hydeoxgni groug neorqgwamdedalkylated,
pfﬁég@%@fﬂ&ﬁcorﬁ% ?H;@ o bor%tée ea%'éﬂ&?g Hﬁﬁ'ﬁtlfvﬂgﬂ pivaloyloxy,

es conpoun or nu
susciogloxy sfusrarpinay, rralaexl@xyc ar |vyhe§elo elreabdrpoxy| groupeis eedterified or

arhightelS OrrdSe c&ﬁ@d&@@éﬁn b%uggéaﬁ&é@rfﬁomt&‘??ﬁq@?gu <§f the, present

I'nvention provi the use unds o
In\mntl(m a):cwdlnghemllﬁmown methagis. a phar maceutically
acceptable salt thereof for the manufacture of a
nmedi canment for the treatnent or prophyl axis of
Metabolites of ¢ampiamda @& farmpRaypeor () ard albewithinrteé sCopesof the present
: gr9l ycem a; obesity; insulin resistance; lipid
inv ) )
I sorders;
Where tautomerism, like e.g. keto-enol tautomerism, of compounds of general formula
() or (la) or their prodrugs may occur, the individual forms, like e.g. the keto and enol
form, are claimed separately and together as mixtures in any ratio. Same applies for
stereoisomers, like e.g. enantiomers, cis/trans isomers, conformers and the like.
If desired, isomers can be separated by methods well known in the art, e.g. by liquid
chromatography. Same applies for enantiomers by using e.g. chiral stationary phases.
Additionally, enantiomers may be isolated by converting them into diastereomers, i.e.
coupling with an enantiomerically pure auxiliary compound, subsequent separation of
the resulting diastereomers and cleavage of the auxiliary residue. Alternatively, any
enantiomer of a compound of formula (I) or (la) may be obtained from stereoselective

synthesis using optically pure starting materials.

In case the compounds according to formula () or (la) contain one or more acidic or
basic groups, the invention also comprises their corresponding pharmaceutically or
toxicologically acceptable salts, in particular their pharmaceutically utilizable salts.



10

15

20

25

30

35

dysl i pi dem a; hyperlipidem a; hypertriglyceridem a;
hyperchol esterol em a; |ow HDL; high LDL;

w@eivens®es er osi s; growt h hornone defici ency; dPGEEBME4/014040

related to the i mmune respaéhse; H V infection;
neut ropeni a; neuronal disorders; anxiety; depression;
Thugsothe m@hthassi; of tie forgrulgp (D st dlie) evhisip eontaibpsidic groups can be

P %Pgl il hteﬁé %%lﬁ) %‘Hf{]%mo% ug%g)ﬁlgé%’%g@é% the! dlni?eréfﬁfor example, as
alkBB thétal s&its, dlialioe; earth nmluﬁltaeor sasturhamiume sale A&ore; precise

ckapbir oy LSl BOACHE solf T, BRI st Sim sars

nfdigh8sgiumnédIBnom kalksy withNatnnonias or pagmroeamnrtssssucatbd@mdaaéxample
obesi I;(b%aﬂtneu ode ene[ ative,di sease; re

e’ﬁ\é{ﬁm‘ tpﬂpo eHgln OBIS Wolagwgdpro%lng ﬁ mpou%ds of the formula
PGS AR ran(ewlm&u@tasuc gfb(@é} iad gsoup@rm cdy B& pfdtonated,

d|a etes; row h h(? (g f|C|e\?§§¥ ferred is
A Re PIRSAN ANCkebhRIATO pagrng fo thaiinysatiaa im el o, of iy addition
sARewith YnordQfc - asrgaric Ia&mnEmmméeqw daitabnd %mclﬁé‘lhdé #ydrogen

cl@lp@qeo%&qtdrlogga,b%pnﬁg E'@?F%Baﬁég? %gpg fagaoél%:l gcucg methanesulfonlc

afBapBreHéduBhicy agaC eRpRBbenedsIfohlteBERE, BRalRCkME acetic acid,
I ngredi ent together with a pharmaceuti cal |y acceptabl e

tastgrie peid, 'acwaﬁlﬁa%%whwc%@d &ﬁ%%ﬂ%mr%aﬂg remeloarc acid, pivalic

ablB Geghic¥t 408! Rdicft Scid, MdciARR, PiREIR 4618 fumaric acid, maleic
ingredients that nake up the carrier, as well as any

agid.omalic agl; eHifarigig aeid, a'ﬂwbmora? aeichiglusonicyacidy amorblc acid,

.SSHﬁeamaé@enc.tri%Qaraﬂ *id 86d Oéndaﬁgéremus! Ribv 1ol deY§dnOdkilled in
nore of the ingredients, or from di ssoci ati on of one

therartrdt weo@mwndﬁg}fém &rmyla @) of (ghsigutarequslyesoniain acidic and

baSAGiuBE T He ﬂnBIe%G@CEHeOiWerﬁ’Bn@Téb AEILE®S, 8n %Hditlbﬁ to the salt forms
i ngredi ents. Accordingly, the pharmaceuti cal

men i NNeRsalby of h%tab'n,eéggmter 'Wénﬁheorr?sé?@kyﬁ‘pﬁ& agpgrding to the
foRAOROE) & @H) can be obtained by customary methods which are known to the

person skilled in the art like, for example by contacting these with an organic or
inorganic acid or base in a solvent or dispersant, or by anion exchange or cation
exchange with other salts. The present invention also includes all salts of the
compounds of the formula (1) or (la) which, owing to low physiological compatibility, are
not directly suitable for use in pharmaceuticals but which can be used, for example, as
intermediates for chemical reactions or for the preparation of pharmaceutically

acceptable salts.

The present invention provides compounds of general formula (I) or (la) or their
prodrugs as DPP-IV inhibitors. DPP-IV is a cell surface protein that has been
implicated in a wide range of biological functions. It has a broad tissue distribution
(intestine, kidney, liver, pancreas, placenta, thymus, spleen, epithelial cells, vascular
endothelium, lymphoid and myeloid cells, serum), and distinct tissue and cell-type
expression levels. DPP-|V is identical to the T cell activation marker CD26, and it can
cleave a number of immunoregulatory, endocrine, and neurological peptides in vitro.

This has suggested a potential role for this peptidase in a variety of disease processes.
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made by adm xi ng a conpound of the present invention
and a pharnmaceutically acceptable carrier. A

w@b@sosoedit i cal conposition of the present i nvRCI/ERP2904/014040

may additionally conprise @de or nore other. conpounds
as active ingredients |like one or nore additiona
conpounds of formula (1) or (la), or a prodrug

DFROVE AR Sk 805 261 (RLHPT MPREokIh 1 JYGEr0Fg! under the

p@@@whaghnté@omonaé herewith @icambratel ibg Mefererizer ewi t h
i ncorporated by reference. Accordingly, other active
ingredients may be insulin sensitizers; PPAR agoni sts;

ABtSHHRGlyd efe p@s@rﬁﬁhﬂeﬁtwhq&bﬂe@@ @§mba§meoﬂ Brrh&&R) 1) (1a) or their
|nh|b|tors insulin an

PGB! REmECaHE= Dt EPPIERE FInGBET ot g gragedicament

a- gl ucosi dase i nhibitors; glucagon receptor

antagonists; GLP-1, GLP-1 mnetics, and GLP-1 recep
Feidfesimerss : thq;pq:ese@ |pvqﬁt|ﬁ@tpr%@desgﬁg ugg pf FABRYtNGS of formula (I) or (la)
oP@eRipRddug é’&%ﬁharﬁ%@&udﬁﬂﬁa&é‘p‘ﬁabléaﬂt Eé%?fdr&ﬁ@ Rizlfadture of a

oni sts; chol esterol |owerin gents;

maeg@a@?a%éoru i Breagpent Ql'e(ﬂfé@'ty FFt Qf ﬂﬂnda%ti"ﬁyﬂe%ﬁf@snblﬁype It)
dlﬁbé?t@!;' 'Phélthl?' %)ﬁb%rg?lyc%ﬁhé tdisRRf indthARFesi8@AES! S{Ipld disorders;

ly d agoni sts; inhibitors of cholesterol
dﬁb@@‘?fﬂa, wpe&tpﬂen@aAhyp%Htsﬂy&f@r@ﬁ, fynerchelastresplegua; low HDL;

h@H higpi 5%?030@?&&5 Q‘??b\ﬁt%m&moﬁg Gaqblé&?ndééésesa'@ia'té?ﬁ%sthé Ymmune

ounds; an il l'e acid transporter inhibitor;
re@pom IH'VHﬂfeﬁH%tWOB%ﬁ»t @etgpnq}%qméugn@gwAdepresswn tumor

&ﬁfa%fsabb@méﬁl F%sguct mﬁ&veﬁﬁy v ln@R/ﬁBOUWb%ﬁeﬂ_QSnt %stoporosis;

ar maceutr ca accep tabl e sa fers to sal .
dnpewar edeted oy sﬁ%rmm&@uty, daw| glua%%,ee;ﬁ@lamnée,nmuﬂwﬁastance ist

&:ﬁé?a% 9£sc%‘i:érdr§steh8§§ Liﬂ'hé}ﬂe IRQed & HdForR&SiRflarAmalty BeweN@sease:
inclu %SI %ror?nsse Sdlgéasaemand ulcerative colitis; other inflammatory conditions;
pancreatitis; abdominal obesity; neurodegenerative disease; retinopathy; nephropathy;
neuropathy; Syndrome X; ovarian hyperandrogenism (polycystic ovarian syndrome;
Type n diabetes; or growth hormone deficiency. Preferred is non-insulin dependent

(Type Il) diabetes mellitus and obesity.

The present invention provides pharmaceutical compositions comprising a compound
of formula (1) or (la), or a prodrug compound thereof, or a pharmaceutically acceptable
salt thereof as active ingredient together with a pharmaceutically acceptable carrier.

"Pharmaceutical composition" means one or more active ingredients, and one or more
inert ingredients that make up the carrier, as well as any product which results, directly
or indirectly, from combination, complexation or aggregation of any two or more of the
ingredients, or from dissociation of one or more of the ingredients, or from other types
of reactions or interactions of one or more of the ingredients. Accordingly, the
pharmaceutical compositions of the present invention encompass any composition
made by admixing a compound of the present invention and a pharmaceutically

acceptable carrier.
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The conpositions include conpositions suitable for

oral, rectal, topical, parenteral (including
wa@amss@neous, i ntranmuscul ar, and intravenous)PCDEP1084/014040

(ophthal m c), pulnonary (n&%al or buccal inhalation),

or nasal adm nistration, although the nost suitable

route in any given case wll depend on the nature and

severity of the conditions being treated and.on the .
A pharmpacs lcql@ng)&sli? o] of hﬁr %rgﬁ%rﬁtugveﬂqg? npﬁyy tionally comprise one
oﬁﬁ&‘é&ﬂh@r’fﬁdnypdmh% aptaetle ingredichtsdkeame dranereaiiditional compounds

repare of the nethods the art of
ofgwm%eyor é{fﬁ 2 PEARLg cqiRRou H’l?ﬁ'ﬁg%\rq@smgpt?r@r mul a

oftke}  &dtive! ﬁgr@éﬁ@nt@e a?&r@dedaSntm-ﬁCGSN& | e dirRNtparagraph
in intimte adm xture with a p armag%utlcal carrier

"CosiinaticRd h@ﬁa%’ W\r/‘&l‘?t'? BW&W"‘BWFP&(’E@G ¥ &ffeEBoundi ng

#c%?ci]ﬁ@l%U%ﬂwerTélﬁlvéalhgﬁe@renfgi)‘néyalﬁé s 8eMaitizers,y PPAR agonists;
orns dependi ng on the form of Igreparatlon desired for

bla@ﬁﬁldﬁ%tmateirbrﬁym@n@ohosefa%tﬁsa;ﬁ gaFRriE ahibitersc ingyfimnd insulin
mhﬁatrcéveum)ureé@ APHEORE! %Lﬁlﬁ%é&%’fﬁé@%‘so%lﬁ&fmdﬁs@ mhlbltors

dosage form any of theusual pharmaceutical _nedi
glucaosnEesrier, a@a@qn'sag Gk, BkBrpmimetgst apd GéﬂF’yt 6$°§Pf°f hgonists;

G (GiP niheBB8!ahd élb%@éﬂt&gagﬁ‘ﬁ%ﬁﬁ PACHE TV n¥@dtics, and PACAP
coloring agents and the like in the case of I

ora
recerfal ¢ gg@@gﬁsatqh@}ﬁter@u@weggg qqgntsexlal}.{l@ gOA reductase inhibitors;

seyte BRI ORR otir®l | Alédl; afotid Létcloo'&ﬁ a Céraltcﬁ‘]'éféd?r @P@\W‘ah agonists;
as starches, sugars mcrocrYSta i ne cel

PRAReIgrdusl agoaifts; aﬂhlh@rag&ﬁr@ est%@ir@%em@n @PWd@Pé cholesterol
cgltr%h%?ﬁeahhfbﬂoég@Hﬁ-%x@@ﬂst PPARbKyonldtd; %tl@@éﬁy(}forﬁﬁo%hds an

reparations such as, for exanple powder s, hard
lleah@ll%md @éﬁ%ﬁﬂr@;ﬁ infibitaragr @t”ﬂ mfmm@tpw(aasmtﬁ cP"olfPQﬂf maceutically

adRbHB B0 BFtHSS BBty @hiolRgs.over the liquid

preparations. Because of their ease of adninistration,
tabl ets and capsul es represent the nost advant ageous

THY attarrﬁosﬂ%?n%éﬁélﬁtlcfaw MaddapiBleC Nsai8S Creféth i @ salts prepared from
pharmaceutical carriers are
pharmaceutically acceptable non-toxic bases or acids, including inorganic bases or

acids and organic bases or acids.

The compositions include compositions suitable for oral, rectal, topical, parenteral
(including subcutaneous, intramuscular, and intravenous), ocular (ophthalmic),
pulmonary (nasal or buccal inhalation), or nasal administration, although the most
suitable route in any given case will depend on the nature and severity of the
conditions being treated and on the nature of the active ingredient. They may be
conveniently presented in unit dosage form and prepared by any of the methods well-

known in the art of pharmacy.

In practical use, the compounds of formula (l) or (la) can be combined as the active
ingredient in intimate admixture with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques. The carrier may take a wide variety of forms
depending on the form of preparation desired for administration, e.g., oral or parenteral

(including intravenous). In preparing the compositions for oral dosage form, any of the
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obvi ously enployed. If desired, tablets may be coated
by standard aqueous or nonaqueous techni ques. Such
W@ 09054003 ons and preparations shoul d contai n BET/ERHS1/014040
0.1 percent of active conpétnd. The percentage of
active conmpound in these conpositions may, of course,

ush§l pErnmecediedl Madiacay ®ei eenplbyecbeubleewm eadampte vater, glycols,
percent to about 60 percent. of th gt%ﬂi?r ﬁ} g uni the case
ol ralcaiAb TV ONERR9TR REGTROGINGS: GPIRIAGHARAtS Nsb e sy
of%?ﬁﬁﬁbld%?%ﬁ!lddsoﬁﬁch §s,Jocexdnhé, anrpefdie, ielidrsdarhgeutions; or
be obtai ned. The active co rrgounds an al gs it
cagrmﬁ» rAUSh % BtATARPSANBHIRN T yTIsEoCTY Silling SRfiIgse: | i 9% granulating
glgﬁ pﬁlbﬁEaIﬁerﬁMdeth@ishfﬂérﬁr@ ag@nkd gnd fRPIKel igthe @8sk bheral solid
€ may al so contain a binder such asgﬂumtrag %é\ tbp
prepgigiians %@hrﬁssf‘&r%ﬁ”tﬁ’l‘e @@W&?ﬁnha@k%n%? £aPYlgshang tabléts, with
th&“s&lﬁi Srairephiaga satdng ?re%rﬁédu\egfretuqﬂm Repaationsh as

corn starch, potato starch, alginic acid; a |ubricant
such as magnesi um stearate; and a sweeteni ng agent

Be%léﬁgb %? tRYIE 'eR8E of!l AhiRREafn, SBBleRABhA -caPbgBs aepiR8a8Ethe most
unit formis a capsule, it rra contain, in addition to

advantageeyssorgt desageawyt g)rfnylﬁewhlgh CA%R ,sahc{: Apharmacedticd, cggiers are

obRicL Pt ¥m8l‘o>/ed Vgr Hé’éir%dOtthﬁéts”ﬁ\taWbé"&af@V estah@sanhq@ous or
coatrngs of to nodify gh ysical form of the dos

nonatteousdechnigiesn Sech tcgmp@gl orpﬁiencbgrqp@gﬁt@as WPHId conta?n at least
0. %ﬂ&lrgegﬁt ofS 48ile RbmpelRd. fﬁhéyﬁ&eerﬁégéeldfxaetwarabforﬁsmr@ fh these

lon to the active ingredient, sucrose as
cogwoeitions mtpya @ eoursge PRWArgd ANgr r@gwqgay%gﬁgy be between about 2

pe%e%? 7o) ¥?(fdt\6@5per@enq§6? tl?en\‘ii’/e@hf JJfGtH@ru'nﬁ 9‘Tl§é151'9|o§ﬁt é?rh%!?é’ c&hpound

nga unds of formula (1) (la) may
in ailuslm tlme'aaeuﬁcaihsu& bl cprapesiaasaF | Spch SSB?*U?” &ffgcf@@ dosage will be

obtained. The active compounds can also be administered intranasally as, for example,

liquid drops or spray.

The tablets, pills, capsules, and the like may also contain a binder such as gum
tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato starch, alginic acid; a lubricant such as
magnesium stearate; and a sweetening agent such as sucrose, lactose or saccharin.
When a dosage unit form is a capsule, it may contain, in addition to materials of the

above type, a liquid carrier such as a fatty oil.

Various other materials may be present as coatings or to modify the physical form of
the dosage unit. For instance, tablets may be coated with shellac, sugar or both. A
syrup or elixir may contain, in addition to the active ingredient, sucrose as a sweetening
agent, methyl and propylparabens as preservatives, a dye and a flavoring such as

cherry or orange flavor.

Compounds of formula (I) or (la) may also be administered parenterally. Solutions or
suspensions of these active compounds can be prepared in water suitably mixed with a

surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in
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suspensi ons of these active conpounds can be prepared

in water suitably m xed with a surfactant such as
whyasosepepr opyl cel | ul ose. Di spersions can al SOPGEEP2004/014040

prepared inglycerol, |iquid@lpolyethylene glycols and

m xtures thereof in oils. Under ordinary conditions of

P&Iagﬁgu@ngmyéﬁyleﬁ@&ﬁﬁ:ﬂ ¥Par aiit@es Herioriif @lls. Under ordinary
reservative to prevent the growh of m croorgani sns

CodeQOlpﬁh af ﬁa@@@tan@laisef bese pgq??faélsr'é CPRIAIN hpeeeRBlie fgguevent the

grb\ﬂﬁl&f‘%cﬂ) nignsdqueous sol utions or dispersions and
sterile powders for the extenporaneous preparation of

sterile injectable solutions or dispersions. In all

Th[% mal:g.?lcfaﬁfo%g‘éﬁﬁat}?@fo?tlr%éthSIeaJ%@ iAtlSde ?@r:fe' éﬁdéoh@ solutions

at easy syringability exists. It nust
orsd:apnérelouadaa‘ld stegilec ppWrensoies the erempaensous ﬁrﬁpaéat@nag% sterile

m;%&gﬁgussotlutl%s%%%?éyuc agﬁaél éésésh%é:marﬂﬁade' Q%I@Cén'd%ust be

croorgani s act eria
flughtorthe exteahthbéeaﬁyﬁyr"v@aﬁ”ltbex‘&ﬁsskbéfru§i be Si@btﬂ unger the conditions of

m%iugéc% é}% stfo?) SXTRE: b%‘@?e%%rveﬁtwrt) thedP 84 ern Hefing action of

cero prop ene glyco ol yet yl ene
mlglfopcg}in)sms gichags bagiena andiinghdi h@@errleman \b@geesdmré or dispersion

mé’%ﬂg‘) coAgQ(?lﬁg'fErf‘%%/ | I%ék%er?rfgmm rﬂ""@'& 58?‘8[ Eﬁ)gxl’ene glycol
amhhthdarolﬁtmséma glecalo setabfe mixtoap mﬁ@pfoanct \re@epﬂbias@iht

Ariyg\rel,@ﬂa{bé q’Put’éoéL %iéﬁfmét%tloﬁrt"f\la}} 6%%@@&10@5 ;ﬁrlowdmlg a mammal
esbecualmpda byan, w:;ageffécdwaﬁoselofa@empawn@fstheuoreﬁ@nta@ventlon For

di
ex8I Sf ﬁ Io%%taéftgéeﬁ Eérgﬂ%rail,he uit’elf k@.ﬂ?ﬁsp &gﬁ%‘%ﬂﬁjandqhgﬂ@ may be
enquoysEcL Ddsagé fdrmsringlede taplets, tiochys, alispessivrisnisesm@nsgigns, solutions,

cagﬁgaf%yc‘g%;ﬂg &Btfn%%tcé \égro%gEagﬁ% ﬂ‘(e ! 'PY&etla'Bgf @oqﬁﬁd%ds of aprmula

vary dependi e partic
() enflbparedadrbihistaredieratly. admi ni str at| on, the cond| t| on
bei ng treated

The effective dosage of active ingredient employed may vary depending on the
particular compound employed, the mode of administration, the condition being treated
and the severity of the condition being treated. Such dosage may be ascertained

readily by a person skilled in the art.

When treating or preventing diabetes mellitus and/or hyperglycemia or
hypertriglyceridemia or other diseases for which compounds of Formula | are indicated,
generally satisfactory results are obtained when the compounds of the present
invention are administered at a daily dosage on from about 0.1 milligram to about 100
milligram per kilogram of animal body weight, preferably given as a single daily dose or
in divided doses two to six times a day, or in sustained release form. For most large
mammals, the total daily dosage is from about 1.0 milligrams to about 1000 milligrams,
preferably from about 1 milligrams to about 50 milligrams. In the case of a 70 kg adult
human, the total daily dose will generally be from about 7 milligrams to about 350
milligrams. This dosage regimen may be adjusted to provide the optimal therapeutic

response.
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and the severity of the condition being treated. Such
dosage nmay be ascertained readily by a person skilled

WO pooshssoas t . When treating or preventing di abeP@BFEP2004/014040
mel litus and/or hyperglycedta or hypertriglyceridem a
or other diseases for which conpounds of Formula |I are
i ndi cat ed, gener aI |y satisfactory results are obtai ned

when the co u f resent vent| on ar
ThalsPPOvRIE Al Pl T BESE oA Sbde fepared from beta
aflinb! beamdricakesy sl& a8 kidser arnfwuléﬂ(l\ograam slfbs’ntuted amine

ani mal body wei ght, prefer abl ﬁ{ll ven, as g}g g$ %'/P
intesaedigtes ﬁugh Visiehoto i sTarpy'e dMyi Hsingms ”Qa yPerlfe j ¢pupling
coﬁﬂﬁfoﬁkn%erﬁﬂeﬁaﬁﬁoﬁ Odf”’zheE@rlntEPﬁbdiaﬁ:!sg% IBEERes) it e following

total daily dosage is fromabout 1.0 mlligrams to
schieoes. 1000 milligranms, preferably from about 1

mlligrams to about 50 rriIIigrarrs. In the case of a 70

kg adult human, the total daj dose will generally be
Semembbrexiations{hat mavARPeap "h%%ﬁpewtm reAsARHOWSh; s

dosage regl men may be adjusted to provide the optinal

t hera response.The compounds of fornmula (1) of
ABRR Sinvention can be prepared from beta ani no

acid |nterrredi ates such as those of fornmula (1V) and
D&sipsdtiohut ed ami ne internedi ates such as those of
bdormula (111), @séargsisdleindard pepti de coupling

condi ti ons. Thegprqegf)ar@ﬁli n of these internediates is
brescribed in thetH T schenes. Sone abbrevi ations

Béd @t BOWY) appear térhButokgcasipplyi cati on are as fol | ows.
cHPEREVI ATI ONS DRet 938 Bfliimidazole

DCE 1,2-Dichloroethane

DCM Dichloromethane

DIEA Diisopropylethylamine

DMF N, N-Dimethylformamide

EDC 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride

EtsN Triethylamine

Fmoc 9-Fluorenylmethoxycarbonyl

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N’, N ~tetramethyluronium
hexafluorophosphate

HCI Hydrogen chloride

HOBt 1-Hydroxybenzotriazole

HPLC High pressure liquid chromatography

M.P. Melting point

NMR Nuclear Magnetic Resonance

PG Protecting group

rt Retention time

'‘BuOH tert-Butanol

TFA Trifluoroacetic acid

TLC Thin Layer Chromatography



bs Broad singlet bmBroad nultiplet Boc (or BOC)

terf-Butoxycarbonyl CD L/, L/-Carbonyl diimdazol e DCE
wa2@sosebd or oet hane DCM Di chl or onmet hane DI EA  PCT/EP2004/014040

Di i sopropyl et hyl ami ne DVF B3,/ V-Di net hyl f or mami de EDC

1- Et hyl - 3- ( 3-di et hyl am nopr opyl ) car bodi i m de

hydr ochl ori de Et 3N Tri et hyl am ne Fnoc

9- Fl uor enyl met hoxycar bonyl HATU

O (7- Azabenzotri azol -1-yl) -

L/, IV, IV IV 4etranet hyl uroni um hexaf | uor ophosphat e

HCl drogen chl ori de, HOBt. 1-Hydr enzot fi.azol e HPLC

AW'E‘H%@?&%F@%W gy Bﬁ@%ﬁsﬁmg&rﬁﬁﬂwti ng poi nt
NMR Nucl ear Magnetic Resonance PG Protecting group rt
Retention tine Al

HN A’

X

S (H)

They may be purchased from commercially available sources such as Acros, Astatech,
Array, Sigma-Aldrich, Fluka, ABCR or be synthesized by one skilled in the art.
Common reactions between compounds containing amino groups and carboxyl,
10  sulfonyl or isocyanate functionalities may be employed for their synthesis with suitable
functionalized starting materials. Nucleophilic substitution reactions between
compounds containing a suitable leaving group (e.g., halogenide, mesylate, tosylate)
and nucleophiles (e.g., amines) may be also employed. The conversion of diverse
functional groups (such as esters, alcohols, amides, nitriles, azides) may allow the
15  synthesis of some intermediates or final compounds.
Schemes A through G outline general procedures for the synthesis of some
compounds described below. Unless otherwise indicated in the schemes, the variables

have the same meaning as described above.

20
Scheme A
R\ _NH SV s N
R i T2-COCI N RE N\H/T deprotection RB N\”/T
PG\N Step 1 - IDG\N © Step 2 } HN ©
X ) n X ) n X ) n

25
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15

1BuOH tert-Butano\ TFA Trifluoroacetic acid TLC Thin
Layer Chromat ographyAvail able starting nmaterials may

wheooansdes having the formula (111). A1 X (I1PQT/EP2994/014040

may be purchased from commé#cially avail abl e sources
such a s Acros, Astatech, Array, Sigma-Aldrich, Fluka,
ABCR o r be synthesized by one skilled in the art.
Conmon reacti ons between % H@Rg%ﬁs cont ai ni ng am no
groups and car boxyl, sulfony i socyanat e
functionalities may be enployed for their synthesis
MAtg SU|tabIe functionalized sggrtlpg mat eri al s.
Nu®\eo lic substitution E% cuqong bet ween conpouq%?
Nl fg a BLEbl e | eaf gr;ﬁ({ ( e. geprotestiageni
nesyljat e, tosytate)—and_nucl p@l@s (eg,—amnes) OO0
Py beNal so egmyed. Th&~wnvar si on of dBteprae HN
i pnal groups (such as 95, al cohol s, am des, )
ni §filesh azi des) may all oW t'he’8ynthesis of some X n
i ntermediates o r final conpounds. Schenes A through G
outline general procedures for the synthesis of sone
compounds descri bed bel ow. Unl ess otherw se indicated
in the schenes, the variabl es have the same neani ng as
descri bed above. Scheme AE7 " 8 T"-COC1 R g T
deproteocn R

Scheme C

R8 R8 H H RS

T2-NCO R’ \n/ T? deprotection R- \”/ T
O

L
C o

-
C oot

PG~y Step1 PO~ © Step2  HN
X ) n X ) n X )n

Scheme D

-——————>
Step 1 Stepz

I
G, PG,

protection l Step 3

X X

PG
X—B\)n/l?G? deprotection ) n Iil 2
N N\Tz - N \T2

!
H Step 4 PG,



Nv/ Stepi PG- NNStep 2 HN\W L X*)" cY | ¢V

) Schene B TZSQ2Cl deprotection R Step 1 Step 2 Schene
w@2@sMeddoy R\ . NH, R P-NCO Rr wg N.t dprot toPCREPIdD4/614040

PG N Step i "N'S SteP2 H¥8S XW)n X )n XvV)n Schene

DX[Q Ored. alkyl. N Step 1 PGL H Step 2 PGL

protection Step 3 X X Scheme E

R\._oH leophilic R\ o R\ o
cleophili - _ : -
R Qﬂbsﬁtﬁﬁon R’ T2 deprotection R T
PG~y Step 1 PG~y Step 2 HN
3 Scheme F
_OH Cl
cN  HoN Z' _N_ (C1,CC0),0 0
z \ Cl Cl
Step 1 NH, Step 2 N
‘ 21
Scheme G
cl
N’O7//\
\ /g c .
RS v )—N RS v R .
R’ i _ R* \O(/N/>___Z1 deprotection _ R’ \O(J\l/
PG~y Step 1 PG~y =N Step 2 HN N
X ) n X ) n 5 ) n
Y = NH,, OH Y =0, NH

Enantiomerically pure beta amino acids having the formula (1V)

15

R® NH,Q
y
SO
R' RR* R°

(V)
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) n PQ2 P& deprotection NT2 r Step 4 PGLSchene E o

QD?\ Hnucleophilic f \ .0. 2 ~ * * DZ X" T
WORZ00505d003 h" Hh iinn R7- V T2 deprotection R \VPCIEPBoN14040

Step i PGN - ste P2 Hhf N3dY ), x ) x*ln Schenme F z (

/ CNH2N H (| (00 3CCO200 c [ Step i NH2 Step 2)

may 'ﬂeccbmﬁ%%éiﬁl Q&lailable, known in the literature or may be conveniently
synthesized using one of the methods already published and reviewed in e.g., Cole,
Tetrahedron, 32, 9517 (1994), Juaristi et al., Aldrichimica Acta, 27, 3, 1994, or Juaristi,
Enantioselective Synthesis of f-Amino Acids, Ed. Wiley-VCH, New York, 1997.

In particular, 3-amino-4-(2,4,5-trifluoro-phenyl)-butyric acid may be synthesized by a
variety of methods as reported in the patent applications WO 2004069162, WO
2004064778, WO 2004037169, WO 2004032836 and in the articles JACS, 126, 3048

(2004) and JACS, 126, 9918 (2004).

Unless otherwise noted, all non-aqueous reactions were carried out under argon
atmosphere with commercial dry solvents. Compounds were purified using flash
column chromatography using Merck silica gel 60 (230-400 mesh) or reverse phase
preparative HPLC using a Reprosil-Pur ODS3, 5 ym, 20 x 125 mm column with
Shimadzu LC8A-Pump and SPD-10Avp UV/Vis diode array detector. The "H-NMR
spectra were recorded on a Varian VXR-S (300 MHz for "H-NMR) using de-
dimethylsulfoxide as solvent, chemical shifts are reported in ppm relative to
tetramethylsilane. Analytical LC/MS was performed using Reprosil-Pur ODS3, 5 uM, 1
x 60 mm columns with a linear gradient from 5% to 95% acetonitrile in water (0.1%
TFA) at a flow rate of 250 pl/min; retention times are given in minutes. Methods are:

() runs on a LC10Advp-Pump (Shimadzu) with SPD-M10Avp UV/Vis diode array
detector and QP2010 MS-detector in ESI+ modus with UV-detection at 214, 254 and
275 nm, 10 min. linear gradient; (Il) idem but 5 min. linear gradient; () runs on a
LC10Advp-Pump (Shimadzu) with SPD-10Avp dual wavelength UV-detector and
QP2010 MS-detector in ESI+ modus with UV-detection at 214 and 254 nm, 10 min.
linear gradient; (IV) idem but 5 min. linear gradient, (V) runs on a LC10Advp-Pump
(Shimadzu) with SPD-M10Avp UV/Vis diode array detector and QP2010 MS-detector in
ESI+ mode with UV-detection at 214, 254 and 275 nm, with a linear gradient different
from 5% to 95% acetonitrile in water (0.1% TFA or formic acid). In this case the data
will be reported as follows:

LC/MS (V) (5-90%, 5 min): rt 1.60, m/z 171 (M+H)"; (VI) runs on a LC'IOAdvp-Purﬁp
(Shimadzu) with SPD-10Avp dual wavelength UV-detector and QP2010 MS-detector in
ESI+ modus with UV-detection at 214 and 254 nm, with a linear gradient different from
5% to 95% acetonitrile in water (0.1% TFA or formic acid). In this case the data will be

reported as follows:
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ad RB/ NRBR R/- VY __RVggN_2z1
deprotection R7- VY g N/y z i PGN L Ste® " PG N'S

wO20585p2 HV* N X V/ n XYY = NHO OH Y = O MNHH/EP2004/014040

Enantionerically pure beta3am no acids having the
formula (1V) NHO R' RZR4 RS (IV)may be commercially

Lewas! @iyl -0 nii): trber 60, t @rat pf gveH) MaymétBod (vu) is run on a
conveniently %\Qnt hesi zed using one of the nethods

LighreGAR T pa®tti SHEREPARY $ AR MBI rensicgpredgop eum (Merck) column.
GX?cgéﬂhe@ut% L?s%wga9élluént( 1@94)ace<£'d+mmeﬁ/&éteret gsaé5) with a 20 mM

richimca Act Juari s

HE:NHOEBOERuftes a’sphitms iEéue@ff (&’) a@ﬁt@mtruszwa@r (8420) with a 20 mM
k}" R|¥r4/N¥FEJH g!% \é‘?fdﬂ z] 99é’radlé?1t Rﬁﬁdd&é& 26:30 (%A: 0/Eal)l,az 5 minutes

trifluoro- ny tyric acid
5196 @9/?«1%@&42%61'@%6& 528 (Bt T héthiodies adD: 3@ diA: %B)| f minutes

76738 DAL 2B, ABRI L&At 5T QRABERLR A 220G

General procedure for making compounds of the invention

In general, compounds having the formula (I)

1

NHO

()

wherein the variables have the above described meanings, may be prepared using
standard peptide coupling conditions, reagents and protective groups. For example, it
may be possible to use 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(EDC) in combination with 1-hydroxybenzotriazole (HOBt) and a base (triethylamine or
diisopropylethylamine) or  O-(7-azabenzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium
hexafluorophosphate (HATU) in the presence of a base, in solvents such as methylene

chloride or N,N-dimethylformamide.

Scheme H outlines a procedure for using the amines formed according to Schemes A

through G to synthesize compounds that are embodiments of the invention.
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2004064778, WO 2004037169, WD 2004032836 and in the
articles JACS, 126, 3048 (2004) and JACS, 126, 9918
W@ 208456003l ess ot herwi se noted, all non-aqueoRGI/EP2004/014040
reactions were carried out 38nder argon atnosphere wth
commercial dry solvents. Conpounds were purified using
flash col um chronat ogr apBgheme™ Merck silica gel 60
(230-400 nesh) or reverse phase preparative HPLC using
a Reprosil-Pur ODS3, 5 nm 20 x 125 nmcolum wth
Shi madzu LC8A- Punp amd SPD- 10Avp WV/ Vi s di odee@rray
detect®$¢. The 1 H spectra were recorded (,‘{n_leb Al

|VRR-S (300 for: 1 oWNR) using &
Al ul f oxi dENas Fol vent feagreffi cal 4| N A2
d reHpm retatiyve to“t‘%ﬁ‘gﬁé‘(’ﬁyl ' £/ o5
40 LC/ M5 wap perfornedlsing ReBrosi R pGy )n
ODS3, 5 MM 1 x 60 %¥mcolums with a |inear gradient
from5%to 95% acetonitrile in water (0.1% TFA) at
flow(a)e of 250 ml/mn; retention tines 3ergj1V@niA1
m nutes. Methods are: (1) rup Qs LClQA
( Shi madzu) with SPD- MLOAvp Mde tegto A’
and QP2010 Ms-detector in ESI tstgpglus wi etect)i
v (

at 214, 254 and 275 nm 10 mn. |inear gradi

idembut 5 mn. linear gradient; (Ill) runs on a X

LCL0Advp- Punp (Shimadzu) with SPD-10Avp dual

wavel engt h UV-detector and QP2010 Ms-detector in ESI+

modus with UV-detection at 214 and 254 nm 10 m n. ) )
The nergteciradpEnp; AN/ be deamered ovith, nfor| isxampleyr digttaamine  in
[ @H&ﬁga indhk ChOADY B-ftidrah h%ih@@ér‘%n | SrhuisiidPa &l AR ditions
d'% I's Irf)é&g array detector yand 2010 WB-_ det_ed(:_:)tao_r in _”
(sEsh as wiftuoragcetic exd dedichiaranetaene orhydraahlaniiagidsn diexane) in the
calel & Brild R5GEarBbAd! 88 dedélbe8 iR Mrotective Groups in Organic Synthesis
3rd ed., Ed. Wiley-VCH, New York; 1999.
For the purification of intermediates or end products, flash chromatography on silica gel
may be suitable for the free amines whereas the use of preparative HPLC leads to the

isolation of the corresponding trifluoroacetic acid or formate salts.
EXAMPLES

The following examples are provided so that the invention might be more fully
understood. These examples are illustrative only and should not be construed as

limiting the invention in any way.
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from5%to 95% acetonitrile in water (0.1% TFA or
formc acid). In this case the data will be reported
w@goobobdoasvs: LC M5 (V) (5-90% 5 min): rt 1. 60PCTER2004014040
(MtH) + ; (M) runs on a LCBOAdvp- Punp (Shimadzu) wth
SPD- 10Avp dual wavel ength UV-detector and QP2010
I\/IS-det ector in ESI+ nodus with UV-detection at 214 and
nm_with alinear gradient different from5%to
ng%“%ﬂ@h’ﬁtrl le in water (0.1% TFA or formc acid).
In this case the data will be reported as
Ek&hbrewWs: LG M5 (M) (5-90% 5 min): rt 1.60, mz 171
; method (M) is run on a Li ChroCART 30-4
Pur ospher STAR RP-18fF endcapped, 3 nm ( Merck) col um.
Gradi ent el ution ' eluent (A): acetonitrile/water
(5:95) with a 20 nmM HCOZNH4/NH4CJ—| buf fex at pH 7. 4.
El uent (B): acet ppnj 'Qe/ t (ao 2( th a 20 nV
HCO2NH4/ NHACH but Ter , 0 mnutes
70:30 (YA 9B); 2.5 mnutesHS 95 (%\: ¥B); 4.3 ninutes
5:95 (%A 9B); 4.4 minutes 70:30 (9% 9B); 5 minutes
70:30 (YA.9B). Flowrate 1.5 nL/m nute; UV-detection
220 nM Ceneral procedure for making conmpounds of the
siepviention In general, conpounds having the fornula (I)
RVRMR (1) X V\herel n the variabl es have the above
descri bed neani ngs, nmay be prepared using standard
peotide coupling conditions, reagents and protective

ay For exanple, it may be possible t e
13 ANH3- di met hyl gai nopr opyl ) car bodi i N
hyq ochl oride EDC, HOBt

+ HO > O
O~ "o 0™ o

DIEA, DMF
+ o /%

(2S)-(Benzoylamino-methyl)-pyrrolidine-1-carboxylic acid fert-butyl é‘ster.

A mixture of 127 mg (1.04 mmol) of benzoic acid, 219 mg (1.14 mmol) of 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (EDC), 154 mg (1.14 mmol) of 1-
hydroxybenzotriazole (HOBt) and 271 pl (1.56 mmol) of diisopropylethylamine (DIEA)
in 2 mL of N, N-dimethylformamide is stirred at room temperature for 10 minutes, before
a solution of 250 mg (1.24 mmol) of (2S)-2-aminomethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester in 2 mL of N,N-dimethylformamide is added and stirring continued
overnight. The solution is diluted with 50 mL of ethyl acetate, washed sequentially with
5% citric acid aqueous solution, saturated aqueous sodium bicarbonate solution, and
brine, dried over sodium sulphate and the solvent is removed under reduced pressure.
Purification of the crude product by flash chromatography (silica gel, eluent: 0% to 10
% of ethyl acetate in cyclohexane) gives the title compound.

"H-NMR & (ppm) = 1.40 (s, 9H), 1.75-1.88 (m, 4H), 3.39-3.50 (m, 1H), 3.90-3.98 (m,
1H), 7.41-7.47 (m, 4H), 7.78-7.81 (m, 1H), 8.34-8.39 (m, 1H).

LC/MS (IV) rt 2.79, m/z 368 (M+Na+CH3CN)".



(EDC) in conbination with 1-hydroxybenzotriazole
(HOBt) and a base (triethylam ne or
waleiosopoepyl et hyl am ne) or PCT/EP2004/014040
O (7-azabenzotriazol -1-yl)4N, N, N , N
-t etramet hyl uroni um hexaf | uor ophosphate (HATU) in the
stgpesence of a base, in solvents such as methylene
chloride or L/,L /-dinethylformm de. Schene H
outlines a procedure for using the am nes forned
according to Schenmes A through G to Bynthesize
bodi ment's of F f nventi on. Schene

conpounds that are
H PO Al Pl G R Hqgq A "2 ccoquuDpaglliinn R? N
H A N

M U i 1$,Step o R4 X X

A\ O H
0™ "o DCM (j\/N
N

i

N-Pyrrolidin-(2S)-yImethyl-benzamide (TFA salt).
A solution of 20.0 mg (0.07 mmol) of (2S)-(benzoylamino-methyl)-pyrrolidine-1-

carboxylic acid fert-butyl ester (step 1) in 1.0 mL of dichloromethane and 0.5 mL of
trifluoroacetic acid is stirred at room temperature for 30 minutes and then evaporated

under reduced pressure to give the title compound.

The intermediates in Table 1 are synthesized according to the procedure shown for

Example 1.
TABLE 1
Example ' Structure LC-MS NMR
2 LC/MS (V) (5-90%,
H 5 min): rt 2.53, m/z
e
g o\\ 405
Y © o (M+H+Na+AcCN)".
3 LC/MS (V) (5-90%,
H 5 min): rt 2.57, m/z
e s” .
: e 405 (M+H+Na) ™.
: o) O O
HN 7




<l vVa >

R-

NH OA 1 deprotection z / [/ [ \

*\ A*

> Step2 RVR* V\U' X The protective group nay be

WO 200508@030M t h,

for exanple, di

et hyl ami ne in

di chl oronet hane in the casdlof

9-fl uor

enyl met hoxycar bonyl

PCT/EP2004/014040

o r using acidic conditions

(sutitT 3
hydr ocH
tert-by

S triffuorgacetic aci
loric [ di oxane)
t oxycar Qonyl ,

dcyms dijig hi 00 QU
in the case of

a s desaPMbeb2®nmex JPd(Ster 1):

*BBapeotécted compound
"H-NMR & (ppm)

G oups |in OrgayHC Synthesis 3pg+ey. ., Ed. WI ey 8965 (m. 4H) 1.40
New Yor|k; 19%8. For the purif$cat?on of internediategn’ )1
o r end products, flash chronatography o n si(si8d).g&l49- 1.61 (m,
my b e itaple for the free am nes whereasqghe 3
of preparatiye HPLC | eads to|the isolation o? PheQ§%‘185(m’4H%
corresponding trifluoroacetic acid o r fornma285shi®gm, 1H), 3.15-
EXAMPLES The fol |l owi ng exanplies are provi ded o,th :
the invyention mght b e nore|fully underst oc)agoTlgr#e]SEegH)' 3.39-3.50
exanpl @s are illustrative onlly and shoul d nofmp #1), 3.68-3.78 (m,
construed a s limting the invention in any
way. PREPARATI ONS Exanpl e 1 Step i NH, 1H), 8.08 (bs, 1H).
5 0 [LC/MS () rt 1.80|Boc-protected compound
m/z 237 (M+H)". (Step 1): 1.19 (m, 2H),
' 1.21 (m, 2H), 1.40 (s,
HD OH), 1.60-1.85 (m, 4H),
2.99-3.22 (m, 3H), 3.38-
3.52 (m, 1H), 3.73-3.90
(m, 1H), 7.91 (bs, 1H).
R o LC/MS (Il) rt 1.30
m/z 183 (M+H)".
N
&
7 H LC/MS (IV) rt 1.75
N miz 2.19 (M+H)".
HI\O 0
3 LC/MS (Il) rt 1.58
HNQ\/H\{(@ miz 191 (M+H)".
O
9 )
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N EDC, HOBt + HO DI EA, DWF
ASHBenzoyl am no- met hvO pyrrolidine-i-carboxylic acid
w0 ejososdood yl ester. A mxture of 127 ng (1.04 PEDEP2004/014040
benzoic acid, 219 ng (1.1442mol) of 1-ethyl-3-(3-
di met hyl am nopr opyl ) car bodi i m de hydrochl ori de (EDC),

EJ(5|419@1Q 1.14 mmol ) of 1- hydroxybenzotriazole (HOBt)
271 m (1.56 mml ) of diisopropyl et hyl am ne (Dl EA)

|n2n1 _of L/, L/ thylfornamde|SS|rred at room
tenperature for ute efore a ion of 250
my (1.24 nmol) of

(2S)-2-am norreth oI| ic acid
terf-butyl ester |n2n1 L/ L/ dlmathylformam'de
I's added and stirring contlnued overni ght. The
S%glﬁtion is diluted with 50 nL of ethyl acetate,
shed sequentially with 5% citric acid aqueous
sol ution, saturated aqueous sodi um bi carbonate
solution, and brine, dried over sodi um sul phate and

t he | vent is renoved under reduced pre re.
PuK{?E&Q%L@n{of the crude product by fl

chfiT?to raphy (silica-gel, el %i 0% t Q
eth acetate_ in cyclm ane) 3; s ; e tlitle

cépownd. 1 H NWR. (hpny = , 75-1. 88
(m 4 3.39-3.50(m 1H), 398(m H) ,
7.41°7\ 47 (m 4H), 7.7’8-7.81(m 1H), 8.3458.39 (m

1H. LOM (1V) rt 2.79, mz 368 (M-Na+CH3CN)+. Step 2
FX F

(2S)-Benzyloxymethyl-pyrrolidine-1-carboxylic acid ferf-butyl ester. (For the synthesis
see also J. Med. Chem.; 42; 4; 1999; 677-690)
A solution of 500 mg (2.48 mmol) of (2S)-hydroxymethyl-pyrrolidine-1-carboxylic acid

tert-butyl ester in 2 mL of tetrahydrofuran is added dropwise to a slurry of 119.2 mg
(60% dispersion in oil, 2.98 mmol) of sodium hydride in 2 mL of tetrahydrofuran at 0 °C
and the mixture stirred for 5 minutes. 325 uL (119 mg, 2.73 mmol) of benzylbromide is
added and the reaction is allowed to warm to room temperature and stirred overnight.
Water and 1N hydrochloric acid solution are added and the mixture is extracted with
ethyl acetate. The collected organic phases are washed sequentially with a saturated
aqueous sodium bicarbonate solution, brine and water, then dried over sodium
sulphate and evaporated under reduced pressure. The crude mixture is purified using
flash chromatography (silica gel, eluent: 0% to 10% ethyl acetate in cyclohexane) to
afford the title compound.

LC/MS (IV) rt 3.41, m/z 233 (M+H-Boc+AcCN)".



TFA HO*O DCM L/ - Pyrrolidin-C2S) -yl net hyl - benzam de
(TFA salt). A solution of 20.0 ng (0.07 nmmo[) of
W@ 28508®nx oyl am no- et hyl ) - pyrrol i di ne-1- car bPXEP2904/014040
acid fe/if-butyl ester (stdp 1) in 1.0 nL of
di chl'oronet hane and 0.5 m _ of trifluoroacetic acid is
Sgbirred at roomtenperature for 30 mnutes and then
evapor at ed under reduced pressure to give the title
conpound. The internediates in Table 1 are synthesized
according to the procedure shown for Exanpl eF TABLE
1 Exanple Structure JLCG-MS NMR LC/MB (V) (5-98% 2 ] 5
mn): r .53, mz HN o ( MtH+Na+AcCN) +. [LC/ M5 (V)

(5-90% 31\5 m'éw): 57, mz 405 (MrH+ oA
LC M5 (N 09~ 90~Boc- prptgcted ¢ ound v L
1. 20, ﬂi 169 (Step 1): Mp&o

0™ ™o . DCM N

pa

5 (2S)-Benzyloxymethyl-pyrrolidine, (TFA salt).

A solution of 300 mg (1.03 mmol) of (2S)-benzyloxymethyl-pyrrolidine-1-carboxylic acid

tert-butyl ester (step 1) in 1.5 mL of dichloromethane and 1.5 mL of trifluoroacetic acid

is stirred at room temperature for 1 h and then evaporated under reduced pressure.

The crude mixture is diluted in 5 mL of dichloromethane and stirred for 1 h with 1.43 g
10 (4.12 mmol) of (polystyrylmethyl)trimethylammonium bicarbonate, then filtered and

evaporated under reduced pressure to give the title compound.

"H-NMR & (ppm) = 1.34-1.42 (m, 1H), 1.59-1.81 (m, 3H), 2.76-2.86 (m, 2H), 3.27-3.33

(m, 4H), 4.47 (s, 2H), 7.29-7.24 (m, 5H).

LC/MS (IIl) rt 2.62, m/z 192 (M+H)".

15
Example 11
|
O
FiF <
Ho Yo HN
20
Step 1
25
_/OH 0

=0

: o
;\ A NaH, Mel ;\
© N THF O/U\N: 7
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(MrH)+. = 0.61-0.65 (m 4H), 1.40 UMA (S, 9H), 1.49-

1.61 (m 1H), 1.63-1.85 (m 4H), 2.85-3.10 (m 1H),
W@25/0560080 (m 2H), 3.39-3.50 (m 1H), 3. 68- 3PTBEP29P4/014040

1H), 8.08 (bs, 1H). O / \4eC/ M (II) rt 1.80

Boc- protected conmpound mz 237 (MtrH)+. (Step 1): 1.19

(m 2H), 1.21 (m 2H), 1.40 (s, HNL 9H), 1.60-1.85 (m

2. 338..5 H, 3.73-3.90

gtha $80 mz 183

A(sMHﬂbf'i of I’ﬂsé ’P’r\g Wﬂ\/ﬁnﬁdi)\/df N-Bol;-p?@hrm an@339nd 389 mmdt\N6Msodium

hydnde in 1 mL of tetrahydrofuran is stirred for 10 minutes at room temperature. 128

mg (0.90 mmol) of methyliodide in 0.5 mL THF are added and the reaction is stirred 1h.
Methanol is added and the solvent is evaporated under reduced pressure. To the crude
material 1N hydrochloric acid solution is added and the mixture is extracted with ethyl
‘acetate. The collected organic phases are washed with brine and water, then dried
over sodium sulphate and evaporated under reduced pressure. The crude mixture is
purified using flash chromatography (silica gel) to afford the title compound.

LC/MS (1l) rt 4.46, m/z 201 (M+H-CHa)".

Step 2

AON F

7L/U\Q —>HNQ HOI

2-Methoxymethyl-pyrrolidine, (TFA salt).
A solution of 51 mg (0.24 mmol) of the product from step 1 in 1 mL of trifluoroacetic

acid and 2 mL of dichloromethane is stirred at room temperature for 1 h and then
evaporated under reduced pressure. The product is isolated in the form of a TFA-salt.
"H-NMR & (ppm) = 1.50-1.65 (m, 1H), 1.80-2.10 (m, 3H), 3.05-3.25 (m, 2H), 3.30 (s,
3H), 3.40-3.46 (m, 1H), 3.51-3.56 (m, 1H), 3.60-3.75 (m, 1H), 8.55 (s, 3H), 9.18 (s, 3H).

Example 12
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15

20

LC/MS (I1) rt 1.58 HNL HI1 miz 191 (M+H)+. O OyExamt
HO'" ON Step 1 OH N NaH N THF
w@3)osBer0ay/ | oxynmet hyl - pyrrol i di ne-1-carboxyl i c BCI/@P2004/014040
ferf-butyl ester. (For thed48ynthesis see also J. Med.
Chem ; 42; 4; 1999; 677-690) A solution of 500 ny
stkg 148 mol ) of o . . .
NSJ- hydr oxynet hyl - pyrrolidi ne-i-carboxylic acid
te/f-butyl ester in 2 nL of tetrahydrofuran is added
dropwi se to a slurry of 119.2 ng (60% di spersion in
) of sodiumhydride in 2 0
ran at 0 OC and the m xture i pigd r
mnytes. 325 m _ (119 ng, 2. 73Nahibl) of befNzyl brom de
i § ?)ed andﬁhg{\aa/@;onis—al‘l'mm_d’to mto room
t énperrat ure and°5tiaTed overni gHE. wat e@and 1N
hyduﬂ%\‘rori c acid solution are added and teh}%mxture
is extracted with ethyl acetate. The colleCted organic
phases are washed sequentially with a saturated
2-agtlenupylsetionpmbthyhpyoiidine- scarbdxiviio acid tembutyhestent er |
Tot Qes%uﬂ{o'neé’f F rmgsafléél%mol) of (2S)-hydroxymethyl-pyrrolidine-1-carboxylic

acid fert-butyl ester in 500 pL tetrahydrofuran is added sodium hydride (40 mg, 60%

dispersion in oil, 0.99 mmol) and the mixture is stirred for 10 minutes.
(Bromomethyl)cyclopropane (202 mg, 1.49 mmol) is added and the reaction is heated
in the microwave for 10 minutes at 100 °C. Ethyl acetate is added and the mixture is
washed with brine (3x), then dried over sodium sulphate and evaporated under
reduced pressure. The‘crude mixture is purified using flash chromatography (silica gel,
eluent: 10% ethyl acetate in cyclohexane) to afford the title compound.

LC/MS (I1) rt 4.55, m/z 256 (M+H-CHa)".

Step 2

A
-~

FLF

L

HO” 0

2-Cyclopropylmethoxymethyl-pyrrolidine, (TFA salt)

Obtained from the product of step 1 according to the procedure described for steps 2 in

Example 1.

Example 13

o)
AP Qe
Ho” Yo HN



sul phate and evaporated under reduced pressure. The
crude mxture is purified using flash chromat ography
w@ 2i05i08@03el , eluent: 0% to 10% et hyl acet ate PEI/EP2004/014040
cycl ohexane) to afford the4éitle conmpound. LG/ M5 (1V)
rt 3.41, mz 233 (M+H Boc+AcCN)*. Step 2 TFA DCM
f2S) - Benzyl oxynnet hyl -pyrrolidine, (TFA salt). A
solution of 300 rng (1.03 mmol) of
Step3) - benzyl oxymet hyl - pyrrol i di ne-1- carboxylic acid
terf-butyl ester (step 1) in 1.5 nL of dichl oronethane
and 1.5 nL of trifluoroacetic acid is stirred at room
tenperature-PBr 1 h and then evaporated under reduced

priess The cruden xour e H-BPWj, D&EABd in 5
,OLI\Q ang_ |rredfoTEALhW|th1m%;g(74 12
C? of'l(p% ty et hyl )tr| hyl a
bi car bona then tered and evapor at €d L?ﬂderN
reduced pressure to give the title conmpound. 1
5 (ppm = 1.34-1.42 (m 1H), 159181(m3H)

276286(m 2 , 3.27-3.33 (m 4H), 4.47 (s, 2H),
2-Ph@9ex ine-1-canpexyliciacid tegt-bpitvd estepy 7 192

To( Mblil)g"'('l.]r:ﬁ(ﬁ{méIfoﬂﬂolﬁﬁgrpodund%r%r@phosphrne in 5 mL dichloromethane
156 mg (0.89 mmol), diethylazodicarboxylate (DEAD) is added at 0 °C and the mixture

10 is stirred for 5 minutes. To the mixture a solution of 150 mg (0.75 mmol) of Boc-L-
prolinol, 70 mg (0.75 mmol) of phenol and 116 pl (1.13 mmol) of triethylamine in 2 mL
dichloromethane are added and the reaction is allowed to warm to room temperature
and stirred over 60 h. The polymer is filtered off and the solution is evaporated under
reduced pressure. The crude mixture is purified using flash chromatography (silica gel,

15 eluent: 0% to 20% ethyl acetate in cyclohexane) to afford the title compound.

LC/MS (IIl) rt 5.68, m/z 263 (M+H-CHa)".

Step 2

7Loj\N5\© TFA/ DCM i HN@@

2-Phenoxymethyl-pyrrolidine (TFA salt)
Obtained from the product of step 1 according to the procedure described for steps 2 in

20

25 Example 1.
"H-NMR & (ppm) = 1.65-1.80 (m, 1H), 1.86-2.03 (m, 2H), 2.07-2.18 (m, 1H), 3.05-3.15
(m, 2H), 3.90 (bs, 1H), 4.07 (dd, 1H), 4.23 (dd, 1H), 6.93-6.97 (m, 3H), 7.26-7.32 (m,
2H), 8.72 (bs, 1NH), 9.27 (bs, 1NH).
LC/MS (lll) rt 2.77, m/z 178 (M+H)".

30



OL NaH, MeJ1 N THF

COL2- Met hoxynet hyl - Pyrrol i di ne-1-car boxylic acid
W@ 20050803yl ester A solution of 150 ng (0. 75 nmp@i/EPH4/014040

N- Boc-prolinol and 33 ng (@782 nmmol ) of sodium hydride

in 1l nm of tetrahydrofuran is stirred for 10 m nutes

e r£ arel 2ntABsitdY 96cdrMy )toOthe procedure shown for

Tt?retetcﬁ@P (?%g@ Tﬁ&% ?_gar HF are added gnd thep reaction
eXagpdg 13red 1h. Methanol is added and the solvent is

evaporated under reduced pressure. To the crude

material 1N hydrochloric acid solution is added and

the mixture is extracted WiABtEeZ hyl acetate. The

col |l ected organi c phases are washed with brine and

wat er, then dried over sodi um sul phate and evapor at ed

under reduced pressure. The crude mxture is purified
USI ng flash chromat nnra_phy_@mea_g%]_)_t_g_affnrd t he

Byl ¢onpound stk (11) rt 4.48.cws 201 NMR

MH CH3)+. Step 2 O. FF TFA / DCM = R\ // |F
2- Net hoxynet W rolidine, |[[TRAS¢8Irt).88A $H-DIMPB (9bm) = 1.68-

14 , '
51y (0. 24 Mo itgeaggOg’HrST&,asg%g}e%Lq O“;I'gﬁﬁéngh?,smss-z.os

of trifll uogQacet -

sti rred%@omtenpe ure for 1 h and thenm, 2H), 2.08-2.21 (m,
evapor at e der reduced pressure. The produ [
isolated in the formof a TFA-salt. 1 H NWR S(GH)('EpW)'&g'O (m, 2H),

1.50-1/65 (m 1H), 1.80-2.10|(m 3H), 3.05- 8383-4m (m, 2H), 4.17

2H), 3/30 (s, 3H), 3.40-3.46|(m 1H), 3.51-3, 56
1H), 3/60-3.75 (m 1H), 8.55|(s, 3H), 9.18 ,7éﬁé1’1.4-34(ddv1H)'
Exanple 12 r Step i 7.11 (d, 2H), 7.76 (d, 2H),

8.70-8.89 (br s, 1NH),
9.23-9.43 (br s, 1NH).

” s N LC/MS (I rt 1.75, | 'H-NMR 5 (ppm) = 1.66-
4 \©/ miz 203 (M+H)*. | 1.81 (m, 1H), 1.82-2.04
HNQ (m, 2H), 2.06-2.21 (m,
1H), 3.16-3.30 (m, 2H),

3.85-4.02 (m, 2H), 4.14
(dd, 1H), 4.32 (dd, 1H),
7.05-7.56 (m, 4H), 8.71-
8.87 (br s, 1NH), 9.20-
9.39 (br s, 1NH).

" INI LC/MS (i) 1t 1.70, | "H-NMR & (ppm) = 1.77-
m/z 203 (M+H)*.  |1.97 (m, 2H), 1.99-2.23
O (m, 2H), 3.19-3.32 (m,

N

2H), 3.94-4.09 (m, 2H),
HNQ 4.29 (dd, 1H), 4.38 (dd,
1H), 7.12 (t, 1H), 7.23 (d,
1H), 7.60-7.77 (m, 2H),
8.75-8.95 (br s, 1NH),




OHNoO

2- Cvcl opropyl net hoxynet hyl
W@e0i0d/05603 - but vyl

NaH N Br THF

-pyrrolidine-1-carboxylic
ester To a solution of 100 ngPCDEBD®04/014040

mo! ) of C2S) - hydroxynet hyH48pyrrolidi ne-1-carboxylic

acid terf-butyl

ester in 500

m_

tetrahydrofuran is

added
0.99 m
( Br ono

sodi um hydri de (40 ng,
ml) and the m xture i

60% di sper si on

5 stirred for 1
N?2 o 1..49 nmo

9.n7-9133 (br s, 1NH).

3 m nut es.

i S arlrwl_nrl

ret hyl ) cycl apropane (2

a (; th
m nut e
m xtur
sodi um
The cr
chr onaf
in cyc
(rr) rt
HO 2- Q

DD

at 100

i sAwashed I._h
E'Wte and evapor at
yde-mxture is purifie

ography (silica gel,
ohexane) to afford th

r eacPiQris heated i
Et hyl acel
0 bri ne

ycl opr opyl net hoxynet hy

4.55, mz 256 (M+H CH3) +.

LGB W) & biRwve
Rl21desvpdgied a
(3x), ihen drie
ed under reduce
0 using flash
el uent: 10% eth
e title conmpoun
Step 2 -0
-pyrrolidine,

-

j(nprQéBs%P@ -2.20 (m,

ﬁ—bl}l IVEE’QS (ppm) = 1.66-

Ws‘i'&ﬁ 1H), 1.84-2.03

over

‘l )é3 22- 328 (m, 2H),

:I3 7[@/9\7Sm 2H), 4.05

@E X P‘{didd 1H),

6.93-7.00 (m, 2H), 7.07-
7.16 (m, 2H), 8.64-8.80
(brs, 1NH), 9.17-9.32 (br
s, TNH).

18

LC/MS (1) rt 1.79,
m/z 196 (M+H)".

'H-NMR & (ppm) = 1.63-
1.81 (m, 1H), 1.84-2.03
(m, 2H), 2.06-2.18 (m,
1H), 3.22-3.31 (m, 2H),
3.74-3.98 (m, 2H), 4.08
(dd, 1H), 4.25 (dd, 1H),
6.74-6.87 (m, 3H), 7.32
(q, 1H), 8.70-8.82 (br s,
1NH), 9.16-9.35 (brs,
1NH).

19

LC/MS (li) rt 1.45,
no mass detected.

"H-NMR & (ppm) = 1.68-
1.80 (m, 1H), 1.86-2.03
(m, 2H), 2.06-2.20 (m,
1H), 3.15-3.26 (m, 2H),
3.84-3.99 (m, 2H), 4.33
(dd, 1H), 4.50 (dd, 1H),
6.83 (d, 1H), 7.00 (dd,
1H), 7.70- 7.77 (m, 1H),
8.14 (dd, 1H), 8.60-8.77
(br s, 1NH), 9.07-9.27 (br
s, 1NH).




10

15

20

otained fromthe product of step 1 according to the
procedure described for steps 2 in Exanple 1. Exanple

wa3sseon3 . OH P- PPhX 2, DEAD TEA DCM PCT/EP2004/014040

2- Phenoxynet hyl - pyrrol i di nd91-carboxylic acid
tert-butyl ester To 1.02 g (1.12 mml) of polyner
bound tri phenyl phosphine in 5 m _ di chl oronet hane 156
ng (0.89 nmol), diethylazodi carboxylate (DEAD) is

EaddeEe@ 0O OC and the mxture is stirred for 5
= To the m xture a solution of 150 ng (0.75
mmol ) of Boc-Lprolinol, 70 ng (0.75 nmmol) of phenol

and 116 m (1.13 Ilr_mDF) of triethylamine in 2 nL
di chl or onet hane a cfded and the reactjon is all owed

to warmto roomtenperatuy nd stirrgd qver 60 h. The
polymer is filtey m#)l ut s evapor at ed
under reduced pressure. Thg~“Cc e ygxtore is purified

using flash chromatographyH(silica §gl, eluent: 0%to
20% et hyl acetate in cycl ohexane) to afford the title
conpound. LG/ MS (I11) rt 5.68, mz 263 (MH CH3) +.

Step 2 TFA/ DCM cL o nC] 2-Phenoxynet hyl - pyrroli di ne

(TFA salt)
Step 1

| (Nj\/NHZ O\/H
A J@ LS
0™ o s pcm 07 o

/7 \\
/% O 0 [

(2S)-(Benzenesulfonylamino-methyl)-pyrrolidine-1-carboxylic acid ferf-butyl ester.

To a solution of 150 mg (0.75 mmol) of (2S)-aminomethyl-byrrolidine-1-carboxylic acid
tert-butyl ester and 117 pL (90.0 mg, 0.90 mmol) of triethylamine in 3 mL of
dichloromethane is added 62 plL (85.7 mg, 0.80 mmol) of benzenesulfonylchloride at 0
°C. The mixture is stirred for 1.5 h at room temperature and then evaporated under
reduced pressure to give a crude mixture containing approx. 70% of the title

compound, which is taken directly to the next step.
LC/MS (1) rt 4.34, m/z 241 (M-+H-Boc)*.

Step 2
FLF
N<
N //S\\ TFA HO @]
A 00 —
o7 bCu S @
P S
O O



10

15

wa@l2qopsgoos= 1. 65-1.80 (m 1H),

otained fromthe product of step 1 according to the
procedure described for steps 2 in Exanple 1. 1 H NWR
1.86-2.03 (m 2H)CT/EP2004/014040
2.07-2.18 (m 1H), 3.05-3.% (m 2H), 3.90 (bs, 1H),
4. 07 (dd 1H 1 4.23 (dd, 1H),

7.26-7.32 (m 2H) 8.72 (bs,

6.93-6.97 (m 3H),
INH),

9.27 (bs, 1NH).
. The conpounds in
‘he procedure

A %BRMGn 69231(3 i |pt9rol<3 70%°&lr@ 2) ﬁmﬁml)eofSQSinamené@fbﬁ/lammo-
r

ot RYEpE carpoxliq n?cqweff-&ufg% 65 p@ﬁr’ 25[9 n 18 mL of
d| H?r%rr?eﬂi%e(éﬂd otbthL c?f tﬁiﬁjo?’oa?&tlé Hl:ld 2 Btirred a‘?t?od‘m Qéméé?ature for2 h

ar(djthemgvapgraﬁyi gnegg r@guce:gd prfgﬂ)re %h@@1lg nggiueus gllut@\"q) 5 mL of

dichloromethane and filtered through aluminium oxide (eluent: 0% to 10% methanol in

dichloromethane). The collected fractions are concentrated to give the title compound.
"H-NMR & (ppm) =1.53-1.65 (m, 1H), 1.81-2.05 (m, 3H), 2.91-3.16 (m, 5H), 3.50-3.55
(m, 1H), 7.27-7.29 (m, 1H), 7.58-7.60 (m, 2H), 7.78-7.80 (m, 2H), 7.99 (t, J=7.6 Hz,
1H), 9.15 (bs, 1H).

LC/MS (1) rt 2.11, m/z 241 (M+H)".

The‘compounds in Table 3 are synthesized according to the procedure shown for

Example 20.
TABLE 3
Example Structure LC-MS NMR
o1 H LC/MS (I1) rt 1.60,
:/N\S/A m/z 208 (M+H)".
oo
HN
9 /H\ P LC/MS (I1) rt 0.40,
N m/z 196 (M+H)".
i 0O O
HN
H Boc-protected Boc-protected compound
23 _N___CF,
8 compound (step 1) : | (step 1) : "H-NMR & (ppm)
v o LCMS () t4.30,  |= 1.39 (s, OH), 1.73-1.92
\ 7 m/z 318 (M+H-CHs)". | (m, 4H), 3.02-3.18 (m,
1H), 3.20-3.25 (m, 2H),
3.39-3.50 (m, 1H), 3.70-
3.80 (m, 1H), 9.50 (bs,
1H).




10

15

15 LO/MB (11) 11 1.75, 1 HNVRd (ppn) = 1.66- miz 203
1.82-2.04 (m 2H),

T ( MHH) +.

1.81 (m 1H),

W@ 2005056003 3. 16-3.30 (m 2H),

2.06-2.21

3.85-4.02 (m 2H)PCHER2004/014040

(dd, 1H), 4.32 (dd, 1H), 73505-7.56 (m 4H), 8.71- 8.87
(br s, INH), 9.20- 9.39 (br s, 1INH). N 16 LC M (I1)
170, I FFNVRd (ppm) = I.J77- TTTT mz 203 (M+H) +.

(t, 1H),

HN

797 (m ZH,HI1.99-2.23 (m

3.44-4./09 (/mNQé—,I)/\ 29

358 LAP, 7.60-

(dd,

%qu réiedt%d3 32

?om?owﬂ @ﬁ(ﬁd

LC/MS (1) rt 3.90,

m/z 332 (M+H-CHa)".

Boc-Prhtected compound:
Yxm& _zs](%pm): 1.40 (s,
9H), 1.73-1.86 (m, 4H),
2.83-2.96 (m, 1H), 3.18-
3.21 (m, 3H), 3.67-3.78
(m, 1H), 4.32-4.38 (m,
2H), 7.88 (bs, 1H).

25

,,,“\
/Z

H
S(:
“\\

A \

LC/MS (1) rt 1.70,
m/z 255 (M+H)".

Example 26

Step 1

2.[(Cyclopropanesulfonyl-methyl-amino)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl

ester

To a solution of 45 mg (0.15 mmol) of 2-(cyclopropanesulfonylamino-methyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester (step 1,

example 18) in 1 mbL of

tetrahydrofuran, 7.1 mg (0.30 mmol) of sodium hydride in 0.5 mL THF is added and the

reaction is stirred 5 minutes. 14 pl (0.22 mmol) of methyliodide are added slowly and

reaction is stirred overnight. The solvent is evaporated under reduced pressure, the

crude material is dissolved in ethyl acetate and washed sequentially with 5% aqueous
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25

8.75-8.95 (br s, 1NH),9.17-9.33 (br s, 1NH). LC/MB
(1) rt 1.85, 17 1 HNWVR d (ppm) = 1.66- nmiz 196

W Mesps600d. 81 (m 1H), 1.84-2.03 (m 2H), 2.06PCI/RB20041914040
1H), 3.22-3.28 (m 2H), 3.77-3.97 (m 2H), 4.05 (dd,
1H), 4.20 (dd, 1H), 6.93-7.00 (m 2H), 7.07- 7.16 (m

c@ri@ acu@?ﬁ}g& %Qj éaburafad eﬂdN@bus Sodidmbic@bdrizte solutiddiand bne, dried
r

oyemp,quum suighate rﬁnd irpﬁ solsierg4$ @r@@Pe@mndgwacugnbgihg oilgdﬁe( meterial is
ugé'& wﬂﬁ’bﬁ?urﬁre?ﬂaurﬁfmeﬂ@rﬁ‘% thé néfrste®8 (m 2H), 4.08 (dd,

LC/MS (V) (5 90% 5 mm) ft 2.85, m/z 382 (M+H+Na+AcCN)".

Step 2

- |
S N /A
N F _/ \S
/[k o O TFA/DCM  F~[F A
APATDEN, - 0o
Ho Yo MN

Cyclopropanesulfonic acid methyl-pyrrolidin-2-yimethyl-amide (TFA salt).

Obtained from the product of step 1 according to the procedure described for steps 2 in

Example 1.
LC/MS (V) (5-90%, 5 min): rt 0.22, m/z 241 (M+H+Na)".

Example 27

Step 1

YO
LA, N ol Oi?v T H©

o 2~ dioxane 0

+ X
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6.74-6.87 (m 3H), 7.32 (q, 1H), 8.70-8.82 (br s,

INH), 9.16-9.35 (br s, INH). LM (Il) rt 1.45, 19 1
WOoRNMBS@0X ppm) = 1.68- no mass detected. 1.80 PoR/ERId)4/014040

1.86-2.03 (m 2H), 2.06-2.239 (m 1H), 3.15-3.26 (m

2H), 3.84-3.99 (m 2H), 4.33 (dd, 1H1 4.50 (dd, 1H1

tert-butyl ester and 86 plL (93.7 mg, 0.79 mmol) of phenyl isocyanate in 3 mL of dioxan
is stirred at 90 °C for 5 h. After evaporation of the solvent under reduced pressure, the
crude mixture (approx. 50% content of title product) is used in the next step without

further purification.
LC/MS (Il rt 4.18, m/z 320 (M+H)".

Step 2

Zéj
ZT
ZT
-

ZT

ZT

TFA  FF
N 0 _— i N \g/

o DCM

1-Phenyl-3-pyrrolidin-(2S)-yimethyl-urea (TFA salt).
A solution of 253 mg (approx. 0.37 mmol) of (2S)-[(3-phenyl-ureido)-methyl]-
pyrrolidine-1-carboxylic acid tert-butyl ester (step 1) in 0.5 mL of trifluoroacetic acid and

1.0 mL of dichloromethane is stirred at room temperature for 2 h and then evaporated
under reduced pressure. The crude mixture is dissolved in 2 mL of a 1M ammonia
solution in methanol, concentrated under reduced pressure and then purified using
flash chromatography (aluminium oxide, eluent: 0% to 10% methanol in
dichloromethane containing 0.1% of ammonia) to give the title compound.

"H-NMR & (ppm) = 1.35-1.40 (m, 1H), 1.78-1.81 (m, 5H), 2.85-2.84 (m, 2H), 3.02-3.22
(2H), 4.35 (bs, 2H), 6.38 (bs, 1H), 6.83 (t, J=10.0 Hz, 1H), 7.16 (t, J=10.0 Hz, 2H), 7.35
(d, J=10.0 Hz, 2H), 8.65 (bs, 0.1H), 8.77 (bs, 0.9H).

LC/MS (I) rt 1.88, m/z 220 (M+H)".

Example 28
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HcTb Step i NH, N TEA DCM
f 2S) - (Benzenesul f onyl am no- net hyl ) - pyrrol i di ne-1-carbo
wogdosos@es d teff-butyl ester. To a sol uti on of PABBPIVY4/014040
(0.75 mmol ) of 54
ASj -am nonet hyl - pyrrolidine-i-carboxylic acid
s Erf butyl ester and 117 m _ (90.0 ng, 0.90 mmol) of
iethylanmine in 3 nl _ of dichloronmethane is added 62
(85.7 nmgy, 0.80 mmol) of benzenesul fonyl chloride at
O 0C. The mxture is stirred for 1.5 h at yoom
tenpegature and then evaporated under redyiced pressure
to gi e a crBRRON xture cont ai ni ng appro 70% of the
titlellconmpourtdF, MBHE®, s taken direcflyrto t@ﬂé next

" . LOHWGE(H—+t—4-84, z 248 ( Boc)+. Step 2
J/F TFA HO % DCM./ - Pyrroldi n-{[2S)
H-yl met hyl - benzensul f onam d& (ITFA galt). A solution of

231 mg (approx. 70%purity, 0.47 mmol) of
Bé@ézkti@l%@-@é\%éﬂh&%wl ami nonet hyl ) -
|

ine- 1-carboxylic acid ferf- butc}/ ester rg te#I
Tadp $qiutionsoff0Gmg (0. 99 mmol) 3-azetidine carboxylic acid 15 mL THF is

added 5 mL of saturated sodium bicarbonate solution and 238 mg (1.09 mmol) di-tert-

butyl dicarbonate. The mixture is stirred overnight at room temperature, acidified with
5% aqueous Hydrochloric acid and extracted three times with ethyl acetate. The
combined organic layers are washed with brine and dried over sodium sulphate.
Removal of the solvent in vacuum yields the product that was used without further

purification for the next step.
LC/MS (I1) rt 2.08, m/z 187 (M+H-CHa)".

Step 2

1. CDI

OH 2. NaBH, /j\OH
o._ _N — . _O__N
7 Y
0 O

3-Hydroxymethyl-azetidine-1-carboxylic acid tert-butyl ester
A mixture of 212 mg (0.99 mmol) of the crude material from step 1 and 241 mg (1.49

mmol) CDI in 15 mL dry tetrahydrofurane is stirred for 2 h at room temperature, then
cooled to 0°C and a suspension of 56 mg (1.49 mmol) sodium borohydride in water
added quickly. After another 1 h at 0°C acetone is added, the mixture allowed to warm
to room temperature and the solvent removed. The remaining material is dissolved in
ethyl acetate and water, the layers separated and the organic layer washed with 5 %
citric acid, saturated sodium bicarbonate solution and brine. Drying over sodium
sulphate and removal of the solvent affords the alcohol.

LC/MS (1) rt 1.81, m/z 173 (M+H-CHz)".
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30

di chl oronet hane and 0.5 nL of trifluoroacetic acid is
stirred at roomtenperature for 2 h and then
werapos@ved under reduced pressure. The oily pPOHEPR1004/614040
diluted in 5 nL of dichloréfethane and filtered
t hrough al um ni um oxi de (eluent: 0%to 10% net hanol in
Stb@hl oronet hane). The col l ected fractions are
concentrated to give t title conpound. 1 H NMR d
(ppm =1 (m1,181205(m3H)029
(M ooH) N3 50355( H) 72553([)29('“1 1|'|)
8o¥ 60 (m 2H* @ 80 M—3H > 7 1%_&5) _@
1,915(bs 1H) WM (1) rt 2.1 2241
(MH—I)+ The conpounds in Table 3 are synthesized
according to the procedure shown for Exanple 20. TABLE
3 Exanple Structure LGMs NWR LC/MS (I'l1) 11 1.60, 21 H

&vi?r%@’l\fﬂguigﬁdfne LebdoMRid(ddid tefttoutfl &y 22 N Z 196

To a solutlon of 94 mg (O 5 mmol) Boc protected hydroxymethyl azetidine (step 2) in 5

mL of THF was added 354 mg (0.5 mmol) fluorous triphenyl phosphine and 47 mg (0.5
mmol) phenol. The mixture was cooled down to 0 °C and 405 mg (0.5 mmol) fluorous
diethyl azodicarboxylate (DEAD) was added and allowed for warm up to room
temperature. The reaction was stirred for 3 days, evaporated to dryness over 1 g of
alumina. Alumina containing the reaction product was placed over fluorous silica
cartridge and washed with methanol:water 4:1 eluent (4 x 1 mL). The filtrate was
concentrated under reduced pressure and subjected to preparative TLC (silica,
hexanes: ethyl acetate 1:1) to afford the title product.

LC/MS (1) rt 1.89, m/z 164 (M+H-Boc)*.

3-Phenoxymethyl-azetidine (TFA salt)
A solution of 34.0 mg (0.13 mmol) of 3-phenoxymethyl-azetidine-1-carboxylic acid tert-

butyl ester (step 3) in 300 pL of triflucroacetic acid and 300 uL of dichloromethane is
stirred at room temperature for 30 minutes and then evaporated under reduced

pressure to give the title compound.
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Boc- prot ect ed Boc-protected conmpound conpound (step 1)
(step 1) : 1 HNVRAd (ppm ! o'L o LM (I1) rt
W@ 288/056003. 39 (S, 9H), 1.73-1.92 niz 318 ( MitH EEBER2004/014040
(m 4H1 3.02-3.18 (m 1H) 563.20-3.25 (m 2H),
3.39-3.50 (m 1H), 3.70- 3.80 (m 1H)1 9.50 (bs, 1H).H

ERQ ppected 24 Boc-protected conpound: conpound
(step 1) 1H NWMR df >C cF (ppm= 1.40 (s, LM (I1)

rt 3.90, 9H), 1.73-1.86 (m 4H), mz 332 (MrH CH3) +.

2.83-2.96 (m 1H), 3.18- 1(m 3H) 367378(m

1H), 4.32-4.38 (m 2H HN7. 5LC/I\/IS(II)

rt 1.70, nfz 255(M+||—:|)+ N 0 26 FA-
X

2-(Azetidin-3-ylmethoxy)-pyridine (TFA salf).
Obtained from 3-hydroxymethyl-azetidine-1-carboxylic acid tert-butyl ester and pyridin-

HO

2-ol according to the procedure described for steps 3 and 4 in Example 28.
LC/MS (Il) rt 0.25, m/z 165 (M+H)™.

Example 30
F
F F  HN H
Fog
HO” o / \©
O
Step1

3-Methanesulfonyloxymethyl-azetidine-1-carboxylic acid tert-butyl ester

To 170 mg (0.90 mmol) of 3-hydroxymethyl-azetidine-1-carboxylic acid tert-butyl ester
in 10 mL dry dichloromethane 155 pl (1.08 mmol) triethylamine and 75 pl (0.99 mmol)
methanesulfonic acid chloride are added at 0°C. After 4 h at 0°C dichloromethane (50

mL) is added and the organic layer washed twice with brine. The organic layer is dried
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HO*O Step 1 HO.N A o X NaH, Mel - V. N VJ THF

2-[ (Cvcl opr opanesul f onyl - net hyl - am no) - net hyl 1- pyrrol i
wa@leweHisoear boxylic acid tert-butyl ester To a BOI/EP10041014040

of 45 nmg (0.15 muol) of 57

2- (cycl opr opanesul f onyl am no- net hyl ) -

oR¥I sctlitirflisORhatecatdbibis Wolvena edrloviedl! ieldiigytrugs nitera ttiedt is directly

, exanple 18) in 1 m _ of tetrahydrofuran, 7.1 ng
f%"@ﬂé@ﬁ}ﬁmﬁsk?%’- sodium hydride in 0.5 m_ THF i s added

- Landstinet beackiored @retcryed 5 minutes. 14 n (0.22

mol ) of nethyliodide are added slowy and reaction is
stirred overnight. The solvent is evaporated under

Sk ced pressure, the crude material is dissolved in
ethyl acetate and waghed ciequenti ally with 5%
aqueouscitric aci d_svkution and saturated aqueous

sodi um bi carb € 3pbutton, N d brine, dried qver

sodi um sgl phaj.e/and the sol vent3is renoved undzg/\Ng
vacu The“crude material 1s_used w-th | r
puriyfc/ati n in the next sterP.MEC/MS (54[90% 5
mn): rt 2785, mz 382 (MrH+Na+AcCN) +. StepO2 O A JM

X . oo TFA/ DCM

3-Azidomethyl-azetidine-1-carboxylic acid tert-butyl ester

A mixture of 3-methanesulfonyloxymethyl-azetidine-1-carboxylic acid tert-butyl ester
(266 mg, 0.90 mmol, step 1) and 176 mg (2.70 mmol) sodium azide in 10 mL dry N,N-
dimethylformamide is heated to 90 °C for 1 h. For workup 60 mL of ethyl acetate are
added and the organic layer is washed thoroughly with brine (3x), dried over sodium
sulphate and concentrated under reduced pressure. Purification by flash
chromatography on silica gel (cyclohexane to 20% ethylacetate in cyclohexane) yields
the azide.

LC/MS (1) rt 2.57, m/z 198 (M+H-CH3)".

Step 3

3-Aminomethyl-azetidine-1-carboxylic acid tert-butyl ester
73 mg (0.35 mmol) of 3-azidomethyl-azetidine-1-carboxylic acid tert-butyl ester (step 2)
dissolved in 20 mL methanol, 1 mL ammonia (2M in MeOH) and Pd/C (5% with 50%

water) added and the mixture stirred at 1 atm H, for 1 h. Filtration over Celite and
evaporation of the solvent affords the crude amine that is taken directly to the next
step.

LC/MS (IV) rt 1.75, m/z 172 (M+H- CHy)".
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O O N =vrF HcAo HN(2) Cvcl opropanesul fonic acid
nmet hyl - pyrrolidin-2-yl nethyl-am de (TFA salt).
w@RG0als®d from t he product of step 1 accordi ngP€DEP1964/014040
procedure described for stéps 2 in Exanple 1. LC/ M5
(V) (5-90% 5 mn): rt 0.22, mz 241 (M+H+Na) +.
St%g{rrple 27HHHO- OStep 1 NHL HH N N .N o dioxane

O r28)-r(3-Phenyl -ureido hyl 1- pyrrol i dj ne-{i- car boxy
I|c aC| /f-Wigyl est sol ¢4 on of 0 :
\%9 2SJ- am+p rreH—el-l—Pre 1 carPoxyVi lr:ll

e/f butyl este”agd 86 m PQM¥3.7 ny, 0.79
ph@nyl isocyanate in 3 m _ of dioxan is stirred at 0 ~O
90 OC for 5 h. After evaporation of the sol vent under

3-{5%%%8,?33 ony asrr%g meth\ﬁ) azetidine-1-carboxylic acid tert-butyl ester

39 mg (0.21 mmol) of 3-aminomethyl-azetidine-1-carboxylic acid tert-butyl ester (step
3) and 32pl (0.25 mmol) triethylamine are dissolved in dichloromethane and 17 pl (0.23
mmol) of benzenesulfonylchloride added at 0°C. The reaction mixture is subsequently
stirred for 1h and diluted with dichloromethane. The organic layer is washed with 5%
citric acid, saturated sodium bicarbonate solution and brine and dried over sodium
sulphate. The crude product is purified by flash chromatography bn silica gel
(cyclohexane to 20% ethyl acetate in cyclohexane).

LC/MS (IV) rt 2.64, m/z 312 (M+H-CHa)".

Step 5

Pho g D By O

ZI

<

O

O

N-Azetidin-3-yimethyl-benzenesulfonamide (TFA salt).

Obtained from the product of step 4 according to the procedure described for step 2 in

example 1.
LC/MS (IV) rt 1.73, m/z 227 (M+H)".

Example 31

HO
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crude m xture (approx. 50% content of title product)

is used in the next step without further purification.
wWoeyoMBsqobd 1) rt 4.18, mz 320 (MtH) +. Step 2 TIRA/EEN04/014040

HCT~O 1- Phenyl -3-pyrrolidi 8 (2S)-yl nethyl -urea (TFA

salt). A solution of 253 ng (approx. 0.37 mmol) of

' ester (st
Olithinied fmn61ﬂ00-pmerlﬂm6f3 g@'boa\dlétacw 3&@9@"&1@ the Gr%edu'@f described
for?fgawmi thanels stirred at roomtenperature for 2 h
en ‘evapor at ed under reduced pressure. The crude

LGTM:G(W)@TH@?dm%Zﬂﬁ/(wH)n 2 mL of a 1M ammoni a sol ution

i n nmet hanol, concentrated under reduced pressure and

then purifi ed usi ng flash chromat ography (al um ni um
oni qe,s eluent: 0% to 10% net hanol in dichl oronet hane
mi ng 0.1% of ammnia) to give the title

conpound. 1 HNMR d (ppm) = 1.35-1.40 (m 1H),

1.78-1.81 (m B F2.85-2.84 (m 2H), 3.02-3.22 (2H),

4.35 (bs, 2H), 6 38 (bs, 1H), 6.83 (t, 0.0 Hz, 1H),

7.16 (t, J=10. 7635 (d.-0J=10 7, 2H), 8.65

(bs, 0.1H), 8@7 (@Eﬂ . LG M 1,88, mz

220 (M+H) +. Exanpl e [

Step 1

i LK
oM o O""NH o O\/O
o EDC, HOBY ;
OH + £ s NQ
. : DIEA, DMF .
-0

{(3R)-[(2S)-Benzyloxymethyl-pyrrolidin-1-yl]-1-(2-fluoro-benzyl)-3-oxo-propyl}-carbamic

acid fert-butyl ester.

A mixture of 44.8 mg (0.15 mmol) of (3R)-terf-butoxycarbonylamino-4-[2-fluoro-phenyl}-
butyric acid, 28.3 mg (0.21 mmol) of 1-hydroxybenzotriazole (HOBt), 39.9 mg (0.21
mmol) of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) and 100
uL (98.2 mg, 0.76 mmol) of diisopropylethylamine in 2.5 mL of N,N-dimethylformamide
is stired for 5 minutes. After addition of 50.0 mg (0.17 mmol) of (2S)-

- benzyloxymethylpyrrolidine (Example 10) in 0.5 mL of N,N-dimethylformamide, the

mixture is stirred for further 16 h. The solution is diluted with 5 mL of 1N hydrochloric
acid solution and extracted twice with 10 mL of dichloromethane. The collected organic

phases are washed with brine and water, dried over sodium sulphate and evaporated
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O BoC20 THF 1 NaHCO 3 NJ H Boc-azeti di ne-3-carboxylic
acid To a solution of 100 ng (0.99 mmol ) 3-azetidine

w@a00805%0ph3 ¢ acid in 15 nL THF is added 5 nL of PCT/EP2004/014040

sat urat ed sodi um bi carbona®e sol ution and 238 ng (1.09
mmol) \-tert~ butyl dicarbonate. The m xture is

uﬁ&érrré&gce‘avﬁééﬁ @tTh'ét rebidQ8nd Su"Fﬁrerl%Wﬁlasﬁ%%rﬁét@&a&%:hw gel,

ueous y | oric acid and extfracted three

elNiEﬂh %t 1Iﬁ>y10‘Va6@ﬂéﬁr@l intigheremsthaag) brajterd thel tilpcegipgriad.
gﬂﬁ@ 51[1\/5 §é1,.ﬁ 478 (mmq «dried over sodium sul phate.
enD

e sol ven in vacuum yi el ds the product
that was used wi thout further purification for the
?g step. LCO/MS (I1) rt 2.08, mz 187 (MrH CH3) +.

ep 2 1. CD 2. NaBH4/"7/-Q—|1010

3- Hvdr oxynet hyl - azeti di ne-i - car boxyl,g. idtert-butyl
egteroA m xture of 212 rrg (0.99 mmol )fct he crude

er/U\aI fromstep 1 and 241rrg(1 49 lnmol ) | in 15,
oFy “hiet r hyd{«op r stirred f@r ®Hh iz rpom
t enper alur 2n TFA N~
CM F L:j>

(3R)-Amino-1-[(2S)-benzyloxymethyl-pyrrolidin-1-yll-4-(2-fluoro-phenyl)-butan-1-one
(TEA salf).

A solution of 8.00 mg (0.017 mmol) of {(3R)-[(2S)-benzyloxymethyl-pyrrolidin-1-yl]-1-
(2-fluoro-benzyl)-3-oxo-propyl}]-carbamic acid fert-butyl ester (Step 1) in 0.5 mL of

trifluoroacetic acid and 1 mL of dichloromethane is stirred at room temperature for 1 h
and then evaporated under reduced pressure. The crude mixture is purified using
HPLC (eluent: 5% to 95% acetonitrile in water with 0.1% of trifluoroacetic acid) to afford
the title compound.

'H-NMR & (ppm) = 1.79-1.87 (m, 3H), 2.85-2.92 (m, 1H), 2.98-3.05 (m, 1H), 3.21-3.32
(m, 5H), 3.43-3.47 (m, 1H), 3.69 (bs), 3.93-3.95 (m, 0.3H), 4.05-4.10 (m, 0.7H), 4.41-
4.45 (m, 3H), 7.11-7.18 (m, 2H), 7.21-7.32 (m, 7H), 7.94 (bs, 2H).

LC/MS (I) rt 3.60, m/z 371 (M+H)".

The compounds in Table 4 are synthesized according to the procedure shown for

example 32.



cooled to OC and a suspension of 56 ng (1.49 mol)
sodi um borohydride in water added quickly. After

wapmbs0ll h at OOC acetone i s added,

the m x

{ BCBEP2004/014040

allowed to warmto roomtegperature and the sol vent

renoved. The renmmining materi al
the | ayers separated and the

acetate

organic |layer washed with 5 %citric acid,
sodi um bi car bonat e sol uti ohABKHE4bri ne.

and wat er,

is dissolved

s
Dryin

i n ethyl

at ur at ed
g over

sodi um sul phate and renoval of the solvent affords the
atcohot—teAMB—(H) Tt 18tz 173T\$||‘v‘ﬂ-i-i-1’,“r y+Step—3
EXanmeAD - - | oS‘hucture NMR
2- Phen Xy i rhny\ll ic-—acidltert-butyv]
esger To a sol ution of 94 nig ('-@/Msm% It %gé pHA MR Selgpm) = 1.68-
hydr oxy| azetidine (si®p ) 208 (A+Af*_ Of 1Tdd masgy) 2.49-2.58
added 35 . NHem@) ) 3 uorjous tri phenyl phosp % )
and 47 : pherql . [The mi xture was (@oéﬂh@&? -3.06 (m,
down tg ‘ rTg|\( O.Z nol ) fluorous disgfyha 3 45 m 7H
azodi car boxyl at e ( DEAD) ddded and al | ovved?-?’or' vva'rm(m’ )
up to rloomtenperature. The rleacti on was st i|P&3.7¥8(m31H), 3.93-
days, €vaporated to dryness gver 1 g of al un’i4rb%(m 1H), 7.10-7.19
Al umi ng containing the reactijon product was |[placed 7 f
over flluorous silica cartridde and washed wij{m, 2H), 7.26-7.36 (m,
nmet hanghwater 4:1 eluent (4 ¥ 1 m ). The fill B
concent|rat ed under reduced prlessure and subj g@?%&% 0 (brs, 3H).
preparative TLC (silica,
34 ‘ INI LC/MS () rt 2.20, | "H-NMR & (ppm) = 1.81-
m/z 382 (M+H)". 2.06 (m, 4H), 2.52-2.66
(m, 1H), 2.71-3.09 (m,
3H), 3.30-3.43 (m, 2H),
0 3.67-3.83 (m, 1H), 3.85-
4.10 (m, 2H), 4.13-4.27
NQ (m, 1H), 7.02-7.12 (m,
4H), 7.23-7.33 (m, 2H),
7.67-7.78 (m, 2H), 7.90-
8.06 (br s, 3H).
35 LC/MS (ill) rt 3.74, |'H-NMR & (ppm) = 1.76-

N\

miz 357 (M+H)".

2.06 (m, 4H), 2.50-2.61
(m, 1H), 2.69-3.07 (m,
3H), 3.20-3.40 (m, 2H),
3.65-4.11(m, 3H), 4.15-
4.27 (m, 1H), 6.85-6.98
(m, 8H), 7.10-7.42 (m,
6H), 7.98 (br s, 3H).




hexanes:
pr oduct .
wa2@5Phenoxynmet hyl

et hyl
LO MS (11)

34.0 ng (0.13 mmol ) of
-azetidine-1- carboxylic acid tert-

3- phenoxynet hyl

62

acetate 1:1) to afford the title
rt 1.89, nmz 164 (M+H Boc) +.
-azetidine (TFA salt) A sol uPCDEP29D4/014040

Step

botyt—epter (step 3)

acP@ and 300 m _ of di
tenperature for 30 ni
reduced| pressure to g
HCT O 2 etldln 3-y
Obt ai ne ‘
acid te
the pro
28. L
O St epi

cedur e descri
VB (1)
OH MesCl O

’-hyproxynethyl

In sUU Wﬂ
onet

[
S an
i VE t he

| met hoxy

nd pyr

for s

rt 0.25 mz 1

N Et 3N

RS (V)1 baer o

ane i's stlrr
dnizts] (MyHbor at
title conpound.

-azetidi ne-i-cag
i di n- 2-o0l acco
teps 3 and 4 in
65 ( M+H) +.
DCMCL N1 O1

aH&NMﬁ 8 (ppm) = 1.83-

ed at
é’dOKJ(mIeﬁirH) 2.48-2.58

'%%Zﬁﬁ;,_ez.?@s.os (m,

-pyridine (TFA's

rAt)x§.R43.45 (m, 2H),

rsg(dgﬁgbgm 1H), 3.85-

Exanpl.e8 30, 2, 4.15-4.29

@, 1H), 7.08-7.20 (m,
2H), 7.22-7.50 (m, 6H),
7.89- 8.05 (br s, 3H).

37

LC/MS (IV) rt 2.31,
m/z 382 (M+H)".

'H-NMR & (ppm) = 1.88-
2.07 (m, 4H), 2.48-2.59
(m, 1H), 2.68-3.08 (m,
3H), 3.28-3.48 (m, 2H),
3.67-3.79 (m, 1H), 3.98-
4.30 (m, 3H), 6.99-7.38
(m, 6H), 7.53-7.72 (m,
2H), 7.87-8.00 (br s, 3H).

38

Q\M

LC/MS (IV) 1t 2.45,
m/z 375 (M+H)".

"H-NMR & (ppm) = 1.76-
2.06 (m, 4H), 2.49-2.57
(m, 1H), 2.68-3.08 (m,
3H), 3.22-3.42 (m, 2H),
3.70-4.00 (m, 3H), 4.11-
4.27 (m, 1H), 6.85-6.94
(m, 2H), 6.99-7.20 (m,
4H), 7.24-7.33 (m,2H),
7.92-8.04 (br s, 3H).

39

ka)k

/

Z—
\

N\

LC/IMS (IV) rt 1.98,
m/z 358 (M+H)".

'H-NMR 5 (ppm) = 1.85-
1.97 (m, 4H), 2.74-2.99
(m, 4H), 3.25-3.40 (m,
2H), 3.66-3.81 (m, 1H),
4.11-4.34 (m, 3H), 6.72-
6.82 (dd, 1H), 6.88-7.00

(m, 1H), 7.08-7.19 (m,




S- Met hanesul f onyl oxynet hyl - azeti di ne-i -carboxylic acid
tert-butyl ester To 170 ng (0.90 nmol ) of

w@20vpaiscon3y/ et hyl - azeti di ne-1-carboxylic acid tBCT/EP2SDY014040
ester in 10 m _ dry dichl o6®dnet hane 155 m (1. 08 nmol)
triethylamne and 75 m (0.99 nmol) net hanesul fonic

actd—chtoride—are added at 0QC—After 4 h at 2y, G .24-7.36 (m, 2H),
di chl orjomet hane (50 nL) is added and the organic |ayer

washed [twi ce with brine. The|organic |ayer i$.80-7.72{m, 1H), 7.89-
dri edoyer sodium sul phate and the sol vent regpVvegrs 3H), 8.04-8.13
yielding crude material that |is directly taken to the” '
next stlep. LC/MS (11) rt 2.35%, mz 251 (M-H @r3IHED.

Step 2|NaN, yfCLTrM J "N, DM | nn 0 O

2_ Az At hil o 4 i als H Ia [ LI — PR |
5 m:uuncln_yl-aLCLIUIIll:‘-l-baT 1 UET L5 I = _
estler A nixture of EEMMIS (1Y) 2,49, TIH-NMR 8 (ppm) = 1.78
3- et hanesul f onyl oxyne - azevz arn@MtH)tar bo2y7i(m, del),d.49-2.58
tert-butyl ester (266 ng, 0.90 mml, step 1),and,1

0_pol ) sodium aide iin 10 m _ dry Ry 8 %9-3.08 (m,

; Gfe i5 heated to dicdfordlsh), IDI-3.43 (m, 2H),
wor kup q » etate are added an

organi ¢ | ayer is vvasb\ed;t hor oughly with bri né%gl&% (m, 3H), 4.12-
dried ovef sodi um sul phate and concentrat ed| 42d€m, 1H), 6.64-6.80
reduced pressure. Purification by flash chromtqqr V.

on silifca gel (cyclohexane to 20% et hyl acet a?”g' %q% 9'%Ig'7'36 (m,
cycl ohgxane) yields the azid¢. LC/ M5 (1) rt5R)5%2-802 (brs, 3H).
198 ( MtH CH3) +.

» FILC/MS (i) rt2.67, |'H-NMR & (ppm) = 1.79-
Q m/z 391 (M+H)". 2.09 (m, 4H), 2.51-2.54
Cl
P (m, 1H), 2.60-3.01 (m,
W2 @ 3H), 3.21-3.47 (m, 2H),
N 7 3.69-3.91 (m, 2H), 4.00-

4.05 (m, 1 H), 4.17-4.28
(m, 1 H), 6.64-6.84 (m,
3H), 7.13-7.41 (m, 5H),

7.90 (bs, 3H.
42 F A LC/MS (VI) (10-] "H-NMR 5 (ppm) = 0.12-
F
N, & O 60%, 10 min): 1t|0.16 (m, 2H), 0.41-0.47
F D 451, miz  393|(m, 2H): 0.95 (m, 1H),
(M+H+Na)*, 1.81 (m, 4H), 2.33 (m,

2H), 2.72 (m, 2H3.17-
343 (m, 7H), 4.01 (m,
1H), 7.46-7.53 (m, 2H),
8.20 (s, 1H).
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Step 3 .0. J "Ns H* -sp"* cr rr 2
3- Am nonet hyl - azeti di ne- 1-carboxylic acid tert-butyl
W@ 3108/056083 ng (0. 35 mmol ) of PCT/EP2004/014040
3-azi domet hyl - azeti di ne- 1- 6&r boxylic acid tert-butyl
ester (step 2) dissolved in 20 nL nethanol, 1 nL
'Qg%l" i hédedo %mple $0%avedlIBiving compounds
Ug edbgﬁgggmﬁe%ﬂ%tqg?te stilrﬁﬁ’réeedg @?él( Am D for 1 ho P
wEie prepdiedn over Celite and evaporation of the sol vent
affords the crude amine that is taken directly to the
next step. LM (IV) rt 1.75, mz 172 (MrH CH3) +. Step
4 TEA DCM
= nesuf onyl am ne- met hvO- azeti di ne-i-carboxylic
Exah n"@t-butyl ester 39 ng (0.21 nmol) of
3-am nonet hyl -azeti di ne-i-carboxylic acid tert-butyl
ester (step 3) andg32m (0.25 mmol) triethyl am ne are
di ssol ved in di dhl grfonet hane and 17 m. (0.23 mmol ) of
benzenesul fonyl chljori de added at @PC. The\reaction
m xture i s subse tl WHstigred fo¥ 1h
wi th dichl oromEthan&® Thé ganfc | gyerN\iLs’ washed with

5%citric acid, satur bigar bonat e sol uti on
and brine and dried qver I:sodi m

Step 1

{(3R)-[(2S)-(Benzoylamino-methyl)-pyrrolidin-1-yi]-1-(2-fluoro-benzyl)-3-oxo-propyl}-

carbamic acid terf-butyl| ester.
Obtained from (3R)-tert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid and N-

pyrrolidin-(2S)-ylmethyl-benzamide (Example 1) according to the procedure described
for step 1 in example 32.
LC/MS (Il) rt 2.99, m/z 506 (M+Na)".
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sul phate. The crude product is purified by flash
chromat ography on silica gel (cyclohexane to 20% et hyl

wa@ewbas®od n cycl ohexane). LG M5 (1V) rt 2.64, POCEBDB4/014040

(MrH-CH3) +. Step 5 Hg " % 65
L/ - Azeti di n- 3-yl rnet hyl - benzenesul f onam de (TFA salt).
ined fromthe product of step 4 according to the
procedure described for step 2 in exanple 1. LC/ M5
(1V) rt 1.73, mz 227 (MtH) +. Exanple 31 FvX-F HO-H)
HN/ V- Pi peridi n-3-y et hyl - benzenesul f onam de (TFA
salt). Qobtained F i - Boc- pi peri di ne-3-carboxylic
acid according to the procedure degcrib or exanpl e
30. LOMB (1V) réﬁ.é?,mﬂg 70255 (W) +, nmpl e 32 FXF
O01/4 HNEL O H%p iCE t f

{(3R)-[(2S)-(Benzoylamino-methyl)-pyrrolidin-1-y{]-1-(2-fluoro-benzyl)-3-oxo-propyil-

carbamic acid tert-butyl ester (TFA salt).

Obtained from the product of step 1 according to the procedure described for step 2 in
example 32.

'H-NMR & (ppm) = 1.75-1.95 (m, 5H), 2.78-3.20 (m, 3H), 3.32-3.37 (m, 2H), 3.69-3.80
(m, 0.5H), 3.90-3.97 (m, 0.2H), 4.18-4.20 (m, 0.4H), 7.12-7.19 (m, 2H), 7.28-7.33 (m,
5H), 7.37-7.52 (m, 2H), 7.73-7.76 (m, 3H), 7.92 (bs, 2H), 8.38-8.66 (m, 0.7H), 8.62-

8.66 (m, 0.3H).
LC/MS (II) 1t 2.02, m/z 384 (M+H)".

The compounds in Table 5 are synthesized according to the procedure shown for

Example 43.

TABLE 5

Example Structure

LC-MS

NMR

o
0O

LC/MS (V) 1t 2.17,
m/z 384 (M+H)".

'H-NMR & (ppm) = 1.74-
2.01 (m, 4H), 1H overlaps
with the DMSO signal,
2.73-3.19 (m, 3H), (m,
3H), 3.21-3.43 (m, 4H),
3.61-8.77 (m, 1H), 3.87-
3.99 (m, 0.3 H), 4.17-4.27
(m, 0.5 H), 7.06-7.16 (m,
2H), 7.21-7.31 (m, 2H),




OH + DI EA, DWF
{(3R)-r("2S)-Benzyl oxynet hyl -pyrrolidin-1-vn-1-(2-fluo

WO 200bemoY3 ) - 3- 0xo- propyl >-carbam ¢ aci d fe/f-bRCYEP2004/014040
ester. A mxture of 44.8 ng6(0.15 nmol) of
(3RJ-terf-butoxycarbonyl am no-4-[ 2-fl uoro-phenyl]-

butyriclacid, 28.3 ng (0.21 njol) of = 35.7 BE -
1- hydr oxybenzotri azol e (HOBt) FD39. 9 ng (0.21 mol ofm. 2H), 7.71

1- et hyl } 3- ( 3- di net hyl am nopr opy! ) car bodi i mi dg’-95 Rm, 4H), 8.37-8.47
hydroch| oride (EDC) and 100 ml _ (98.2 ny, 0.[ )

of diisppropylethylamne in 2,5 mM _ of L/,L (ﬁr@gh) 8.62-8.72 (m,
/-dimethylformanide is stirred for 5 m nutes[.0.3f})er
addition of 50.0 nmg (0.17 mmo] ) of (29)-

benzyloxymet hyl pyr ol T di ne< BXERE N EH 2 2B O B {tr0t - .
L/ 48/ - dj met hyl f or mani de, @ m xt ﬁe\hi sz+s2tgi r rgc[{ﬂ}ﬂgr 5 (ppm) = 1.76
further| 16 h. The sol @&j-ORAs| BZI40Pdb+HI't h 52001 oh, 44, 1H overlaps
hydroch| orji ¢ aci d sol utjon and extracted tw|ce vvitéh I].)R/ISO ianal
m of di gMior omes hmney” The col | ected organi o Piadie signal,
are washed it H_br gl and watler, dried over |200#-8r8 (m, 3H), 3.24-
sul phatle and evapor at edunder |reduced pressurle., The
residue is purified using flash chromatogr ap%y%gm'i%'ép’ 3.66-3.82
gel , eljuent: 0%to 10% nethanol in dichl or ongnhany)3.824.01 (m, 0.4
[ : v : m,z 4
?{\/La)r?r.tg?efol t2I e conpound. LG/ Ms (1) rt 5 6E'H), 4;13_157 (m, 0.6 H),
A3/ ) - Ami no- 1-r~2S) - benzyl oxylmet hyl - pyrrol i di7at5l7.84 (m, 5H), 7.71-
-4-(2-f|l uoro-phenyl)-butan-1-jone (TFA salt).
solutidn of 8.00 ny (0.017 nmol) of 7% (m, 6H), 8.38-8.46
{(3/23-[ (2S,) - benzyl oxyrri etlhyl - pyrrolidin{imyld5H); 862-8.70 (m,
(2-flugro-benzyl)-3-oxo-propyl }]-carbam c aqg iodSH
ferf-butyl ester (Step 1) in|0.5 nL of -3H).

45 LC/MS (V) rt2.21, |"H-NMR 5 (ppm) = 1.68-
i o) m/z 384 (M+H)". 2.00 (m, 4H), 1H overlaps
W o _NH with the DMSO signal,
2 H
N : 2.73-3.09 (m, 3H), 3.22-
\ / 3.45 (m, 5H), 3.94-4.02

(m, 0.4 H), 4.18-4.27 (m,
0.6 H), 7.08-7.20 (m, 2H),
7.23-7.43 (m, 2H), 7.51-
7.64 (m, 1H), 7.85-8.05
(m, 5H), 8.54-8.65 (m, 1
H), 8.74-8.85 (m, 0.5 H),
8.95-9.05 (m, 0.3 H).

o LC/MS (Il rt 1.96,  |"H-NMR & (ppm) = 1.72-
N .
N o m/z 391 (M+H)". 1.98 (m, 4H), 2.51-2.57
o A (m, 1H), 2.78-3.15 (m,
2 :
v 3H), 3.22-3.44 (m, 4H),
-, 3.69-3.84 (m, 1H), 3.89-

4.02 (m, 0.4 H), 4.14-4.25




trifluoroacetic acid and 1 nL of dichloronethane is

stirred

werapos@ved under reduced pressure.
is purified using HPLC (el é&nt:

at roomtenperature f

1 h and then
The crude
5% to 95% ac

or

PO REP2004/014040
etonitrile

in water with 0.1%of trifluoroacetic acid) to afford

7.11-7.
LC M5 (
Tabl e 4
shown f
NVR LT

18 (m 2H),
1) rt 3.60, mz 371 (M+tH)+. The conpoddfs(m,0.6 H), 8.62-8.72

7.21-7.32

are synt hesi zed accor

or exanpl e 32. TABLE 4
MS (1)

rt 2.78 1 HN

(m 7H), 7.94 (
ding to the pro
Exanpl e Structu
Rd _(ppm =1

thie titje compound.” I HNVRA [(ppmM = I. 791184 0B H). 7.34-7 64
3H), 2.85-2.92 (m 1H), 2.98-3.05 (m 1H), 3?(21-3. 33’ (m,
(m 5H)| 3.43-3.47 (m 1H), 3069 (bs), 3.93-BH5 16§-7.77 (m, 3H),
0.3H), $%.05-4.10 (m O0.7H), 4. 41- 4.45 (m 3

H) 81-8.01 .
i 2H)_(m, 3H), 8.38

i Sis

8- 33 mz

2953 (MHH) +. 1.94 (m 4H) 49.CIVISHII) vi2.08r) 1 '8-NEAR3S (fom) = 1.72-
;ﬁéu@pg@fgﬁ%lg?ﬁ.gégﬁﬁ"w), 2.52-2 58

(m, 1H), 2.70-291 (m,
1H), 2.97-3.19 (m, 3H),
3.23-3.41 (m, 3H), 3.74-
3.88 (m, 1H), 3.88-3.95
(m, 0.4 H), 4.15-4.22 (m,
0.6 H), 7.25-7.31 (m, 2H),
7.34-7.54 (m, 5H), 8.01
(bs, 3H), 8.38-8.44 (m,
0.5H), 8.63-8.71
0.3H).

(m,

(m 3H)|, 3.13-3.45 (my_7 3
4.08 (m 1H), 7.10-7.1§°(ny 2
- NH
7.90-8.|02 br %HZBOH)'{

- N'
I O
49

LC/MS (IV) 1t 2.10,
m/z 366 (M+H)".

"H-NMR 5 (ppm) = 1.74-
1.98 (m, 4H), 1H overlaps
with the DMSO signal,
2.76-2.88 (m, 2H), 2.93-
3.18 (m, 1H), 3.21-3.42
(m, 4H), 3.67-3.76 (m,
1H), 3.85-3.95 (m, 0.4 H),
4.14-426 (m, 0.6 H),
7.17-7.36 (m, 5H), 7.37-
7.53 (m, 3H), 7.73-7.93
(m, 5H), 8.37-8.43 (m, 0.7
H), 8.60-8.68 (m, 0.3 H).
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LG/ VB (1)
(MH) +.

rt 2.20,

2.06 (m 4H),
WGR)05/03:%080D- 3. 43 (m 2H),

1 HNVRd (ppm =
2.52-2.66 (m 1H),

1.81- 34 mz 382
2.
3.67-3.83 (m 1H),

71-3.09 (m
3. BEF/ER2000014040

(m 2H), 4.13-4.27 (m 1H) 687.02-7.12 (m 4H),
1.23-7.33 (m_2H), 7.67-7.78 (m 2, 7.90- 8.06 (br
LGNS (111) 7t 3. 2 T ABPR] FrINMR 5350m) = 175
?8357 (MrH) +. 2. 06 (gn 2 50-2.61 (m [LH), tpbm)
2. 69-3.07 (m 3H), 3.2 (THz PRy (M+H) 65 4] 2141 m, 4H), 1H overlaps
3H), 4. 4,27 (m_1HNH6.856.98 (m 3H), [{,#0-f.4 .
(m 6H) Mo T3y LOMB (1V) rt 2. 38, R AOYISO signal,
(ppm) = N 2.72-3.16 (m, 3H), 3.26-
3.44 (m, 4H), 3.66-3.80
(m, 1H), 3.92-3.99 (m, 0.4
H), 4.16-4.22 (m, 0.6 H)
7.03-7.13 (m, 1H), 7.26-
7.54 (m, 5H), 7.71-7.93
(m, 5H), 8.37-8.47 (m, 0.7
H), 8.62-8.70 (m, 0.3 H).
Example 51
H
. NH, O N
FIF ,
NQ O
_S—
HO (@] 2\
AN
ci
Step 1

’ W/@ HATU, DIEA
HN o} /ES‘\/N\

O

5*@

O

Y&

O//S\\\

(1-(3-Chloro-benzyl)-3-{2-[(2-methanesulfonyl-benzoylamino)-methyll-pyrrolidin-1 -yl}-3-

oxo-propyl)-carbamic acid tert-butyl ester

A mixture of 23 mg (0.08 mmol) of (3R)—tert-butoxycarbonylamino-4-[3-chloro—phenyl]-

butyric acid, 342 mg

(0.09  mmol)

O-(7-Azabenzotriazol-1-yl)-N, N, N’ N -
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36 Mz 382 (MtH)+. 2.07 (m 4H), 2.48-2.58 (m 1H),

2.70-3.08 (m 3H), 3.24-3.45 (m 2H), 3.70-3.80 (m
WAak)o5/03%085- 4.08 (m 2H), 4.15-4.29 (m 1H), 7POBEF2080014040

(m 2H), 7.22-7.50 (m 6H) 697.89- 8.05 (br s, 3H).

LM (IV) rt 2.31, 1 HNVRD (ppm) = 1.88- 37 mz 382

te%m%fu&cé‘l @Z 455'%afﬁ145020'%h83ﬁ%%% @-&,}KLW aH?D 92 géLg g(o% (rm'nol) of

dléﬂproﬁmthyﬁm in 38 nimof By~ dlrﬁetsgfo'rmamlc(ems shipgpd for 10 mlnutes at
roF@F;ﬁinpe a%r%bﬁég m3'®.00 bR ot LVhethbnésutfamnyl by hbidh-2-yimethyl-
benzamide (example 2) and 19.6 plL (0.11 mmol) of diisopropylethylamine in 1 mL of
N, N-dimethylformamide is added to the solution and the mixture is stirred overnight.
The solvent is evaporated under reduced pressure. The crude material is dissolved in
ethyl acetate and washed sequentially with 5% citric acid aqueous solution and
saturated aqueous sodium bicarbonate solution, dried over sodium sulphate and the
solvent is removed under reduced pressure. The crude product is used in the next step

without further purification.

Step 2

O

o FLF

H
Los :/NW/Q
/DC

Q //S\\ TFA/DCM -, q y
O \ /S\
07N
o)

al

N-{1-[3-Amino-4-(3-chloro-phenyl)-butyryl]-pyrrolidin-2-ylimethyl}-2-methanesulfonyl-

benzamide
Obtained from the product of step 1 according to the procedure described for steps 2 in

Example 32.
LC/MS (8 min 10-70%) rt 3.13, m/z 478 (M+H)".

The compounds in Table 6 are synthesized according to the procedure shown for

Example 51.
TABLE 6
Example Structure LC-MS NMR
59 LC/MS (V) (10-{'H-NMR & (ppm) = 1.77-

\3 o’/S\\/ 70%, 8 min): rt 3.22,11.97 (m, 4H), 2.51-2.
m/z 478 (M+H) ", (m, 1H), 2.79-3.04 (m,
2H), 3.22 (s, 3H), 3.28-

2.57
(m




mz 375 (MH) +. 2.06 (m 4H), 2.49-2.57 (m 1H),
2.68-3.08 (m 3H), 3.22-3.42 (m 2H), 3.70-4.00 (m

W@05/086003 1- 4.27 (m 1H), 6.85-6.94 (m 2H), BCHBPIIROI4040
(m 4H), 7.24-7.33 (m2H), 77.92-8.04 (br s, 3H). LC/ M5
(IV) rt 1.98, 1 HNVRS (PPm)= LSS- 39 miz 358 (M+H)+.

97— m—AH 27 74- 2799 (T
3.66-3/81 (m 1H), 4.11-4.34/(m 3H), 6.72-]6.82 ('dd,
1H), 6/88-7.00 (m 1H), 7.08{7.19 (m2H,6 7|0n-171)3890-3.98 (m, 0.3

8048113 (m 1H - LONE V] rt 249 ok Nk 3425 m. 07 H)
.78 mz 375 (MrH +. 2.07|(m 4H), 2.49-p7.887.38 (m, 4H), 7.67-
7.78 (m, 1H), 7.84-7.93
(m, 3H), 8.01-820 (m,
2H), 8.29 (m, 0.7H), 8.35
(m, 0.3H), 8.69-8.75 (m,
0.7H), 8.93-9.01 (m,

0.3H).

1 07 ¢ m ‘qu)—,— 3. 25-3. 40 M?’Zw”dgH)’ 3.68-3.82

Il 0o
= O

LC/MS (V) (15-50%, | "TH-NMR & (ppm) = 0.57-

10 min): rt 3.01, m/z|0.76 (m, 4H), 1.45-1.58

NH, O 5 364 (M+H) . (m, 1H), 1.73-1.92 (m,
N

53 o)

cl 4H), 2.70-2.72 (m, 1H),
2.79-2.99 (m, 3H), 3.11-
3.39 (m, 4H), 3.66-3.83
(m, 1H), 3.94-420 (m,
1H), 7.16-7.21 (m, 1H),
7.27-7.39 (m, 3H), 7.79-
7.90 (bs, 3H), 7.95-8.00
(m, 0.7H), 8.19-8.28 (m,

0.3H).

Example 54
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30

(m 1H), 2.69-3.08 (m 3H), 3.21-3.43 (m 2H),

3.69-4.05 (m 3H), 4.12- 4.27 (m 1H), 6.64-6.80 (m
W@R)05/056008- 7. 36 (m 5H), 7.92-8.04 (br s, 3H).PCIZERB04/014040

(1) rt 2.67, 1 HNWVR d (ppm) = 1.79- mz 391 (M+H) +.

2.09 (m 4H), 2.51-2.54 d (m 1H), 2.60-3.01 (m 3H),
Sﬁiipz11-3.47 (m 2H), 3.69-3.91 (m 2H), 4.00- 4.05 (m 1

, 4.17-4.28 (m 1 H), 6.64-6.84 (m 3H), 7.13-7.41

(m 5H), 7.90 (bs, 3H. LCM (M) (10- 1 H-NMR d (ppm

= 0.12- 60% 10 min): rt 0.16 (m 2H), 0.41-0.47 4.51 F .

. mz 393 (MNKBH); 0.95 (m 1H), (MeHtNa) +. 1.81 (m/N\H)<

;toiﬁii\(jm +CF5\H/O\”/CF3 MeOH >Loj\N\5 I

O O

| 2-[(2,2 2-Trifluoro-acetylamino)-methylj-pyrrolidine-1-carboxylic acid tert-butyl ester

2-Aminomethyl-pyrrolidine-1-carboxylic acid tert-buty! ester (200 mg, 1.00 mmol) is
dissolved in 1 mL methanol. Triethylamine (113 ul, 1.10 mmol) and trifluoroacetic acid
anhydride (210 mg, 0.99 mmol) are added sequentially and the reaction is stirred at
room temperature overnight. The solvent is evaporated under reduced pressure and
the crude material is purified by flash chromatography (silica gel, eluent: 0% to 30%
ethyl acetate in cyclohexane) to afford the title compound.

LC/MS (IV) rt 2.81, m/z 282 (M+H-CH,)".

Step 2

FE F

F

Fooy

Fy N F

HO < F
TFA/DCM o) H

N__c
o
7L)L:?o_.__> A e
o N HN

2.2 2-Trifluoro-N-pyrrolidin-2-ylmethyl-acetamide (TFA salt).

Obtained from the product of step 1 according to the procedure described for step 2 in
example 1.

"H-NMR & (ppm) = 1.62-1.68 (m, 1H), 1.82-2.10 (m, 3H), 3.13-3.35 (m, 2H), 3.43-3.65
(m, 3H), 8.50 (bs, 1NH), 9.11 (bs, 1NH), 9.60 (bs, 1H).

LC/MS (IV) 1t 1.15, m/z 197 (M+H)".
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2H), 2.72 (m 2H3.17- 3.43 (m 7H), 4.01 (m 1H),
7.46-7.53 (m 2H), 8.20 (s, 1H).Using a procedure

W@ 20054051003 0 t hose outlined for exanple 32, thePCTI/EP2004/014040

foll ow ng conpounds were prgpared. Exanple 43 FXX F
HO*O Q Step i ~Mffl-r~SJ- CBenzoyl am no- net hv
S?%{ygrrol idin-i-yll-i-f -fl Suoro-benzvn-S-oxo-proDyl) -

amc acid fe/f-butyl ester. Cbtained from
f3/?)-felf-butoxycarbonyl am no-4-(2-fl uoro-phenyl) - but
yrd cFacid and Npyfrolg din-( 23J3-yl net hyl -b;izam de

e
n

(EX l ey 1) acc %t e procedure desdribgd for H
F% 1_i ekbnple 32. (1) rt 2.99, 75 —N
MrNa) #. Stlep 2 JcAo ?)oH Ebc, Host, DIEA "
2S) 14Be zé)yl ani no- metjhyl y- pyrr =yl | - 1- (2-fTuol o

0- ben ) - 3-0X0-pro carbamc acid fe/f-b ter

(TFA salt) ot ai ne om t he product of ste
according to the procedure described for step
exanpl e 32.

(1-(2-Fluoro-benzyl)-3-o0xo-3-{2-[(2,2,2-trifluoro-acetylamino)- methvl] pyrrolidin-1-yf-

propyl)-carbamic acid tert-butyl ester
Obtained from the product of step 3 and 3-fert-butoxycarbonylamino-4-(2-fluoro-

phenyl)-butyric acid according to the procedure described for step 1 in example 32.
LC/MS (IV) rt 3.05, m/z 498 (M+Na)".

Step 4

O o
A A :
0" NH O :/NWF Ba(OH), o H,
NQ o F “MeOH
: Q

[3-(2-Aminomethyl-pyrrolidin-1-yl)-1-(2-fluoro-benzyl)-3-oxo-propyl]-carbamic acid tert-
butyl ester .
(1-(2-Fluoro-benzyl)-3-oxo0-3-{2-[(2,2,2-trifluoro-acetylamino)-methyl]-pyrrolidin-1-yl}-
propyl)-carbamic acid tert-butyl ester (Step 3, 155 mg, 0.33 mmol) is dissolved in 1 mL

methanol and 2 mL of a 0.4 N barium hydroxide solution are added. The reaction is
stired overnight at room temperature. The solvent is evaporated under reduced
pressure, water is added and the crude material is extracted with dichloromethane. The
solvent is evaporated and the crude material is redissolved in a mixture
methanol/dichloromethane, dried over sodium sulphate and the solvent is evaporated
under reduced pressure. The crude material is used in the next step without further

purification.



1 H NWR d (p m = 1.75-1.95 (m 5H), 2.78-3.20 (m

3H), 3.32-3.37 (m 2H), 3.69-3.80 (m 0.5H), 3.90-3.97
W@ 20050560b9 |, 4 18-4.20 (m 0.4H), 7.12-7.19 ( mPQHEP2004/014040

7 28 7.33 (m 5H), 7.37-7.832 (m 2H), 7.73-7.76 (m

792(bs 2H), 8.38-8.66 (m O0.7H), 8.62- 8.66

1 I Iyt

%@%R‘éa b, LA 0,172 88 iy P 08t o9 g0200
31H); GeidIBe (mhaM)y 4 @0-4 BSdpl1e).4863 WBIE).57.6amif @n, 2H), 7.18-7.22

Struycture LC-MS NMR 44 LC/MS (IV) rt 2.17, 1 HHNWR d
( &:I)_ﬁ) = 1.74- mz 384 (MrH)+. 2.01 (m 4H), 1H

LOMWES {I\A)ps 2\87¢ /2 880 DMBE'signal , 1 11 T 2 11 ' 2.73-3.19
(m 3H, (m \ / 3H), 3.21-3.43 (m 4H), 3.61-3.77 (m
> 1 H, 3.87- 3.99 (m 0.3 H), 4.17-4.27 (m 0.5 H),

Stép®6-7. 16 (m

o) 0
0

H
;\OJ\NH o  —NH, NH O :/NW/Q
N o EDC, HOBY, DIEA D 3 0
F Cl) DMF F /
cl

(1-(2-Fluoro-benzyl)-3-{2-[(3-methoxy-benzoylamino)-methyl]-pyrrolidin-1-yl}-3-oxo-

10

propyl)-carbamic acid tert-butyl ester

Obtained from the product of step 4 and 3-methoxy-benzoyl chloride according to the
procedure described for steps 1 in Example 32.
15 LC/MS () rt 2.97, m/z 536 (M+H+Na)".

Step 6

F F

0 /ZLF
H ¥
;\Q/U\NH 0 ~:/NW/Q HO o NH, O — ?//Q
N o O TFA/DCM
F [ —

N-{1-[3-Amino-4-(2-fluoro-phenyl)-butyryl]-pyrrolidin-2-ylmethyl}-3-methoxy-
benzamide (TFA salt).
25  Obtained from the product of step 5 according to the procedure described for steps 2 in

20

Example 1.
LC/MS (I) rt 2.09, m/z 414 (M+H)".



2H),
(m 4H),

WQ.gYoMB3q0D3/)

(M-H) +.

si gnal ,

7.21-7.31 (m 2H),7.35-7.55 (m 2H),

8.37-8.47 (m 0.5H),

2.01 (m 4H),
2.77-3.18 (m 3H),

rt 2.26, 1 HNVR d (ppm
1H overl aps C
3.24- 3.44 (m,

8.62-8.72 (m
1. 76-

7.

71- 7.95

0. 3H).
4ABCTER2040014040

wth the DVSO
4H) ,

T% ggrﬂ;ﬁo%sl@ ]}étg% 7( %r@éﬁth@%zéd{‘ac%brégb‘%t% tﬂ% ﬁ,oéed%?e (dRown for

E8an38e 8446 (m 0.5H), 8.62-8.70 (m 0.3H). LM (IV) H
2.21, 46 1 HNVR d (ppm =alg 687
Example Structure LC-MS NMR
55 LC/MS (Il) rt 2.07,|'"H-NMR & (ppm) = 1.75-
o@ m/z 402 (M+H)". 1.90 (m, 4H), 2.76-3.41
NH O E/NH F (m, 8H), 2H overlap with
; the water signal, 7.11-
Q\MN\Q 7.32 (m, 6H), 7.43-7.60
(m, 2H), 7.95 (bs, 3H),
8.24 (bs, 0.7 H), 8.47 (bs,
0.3H).
56 @\ LC/MS (1) rt 2.12,
© F | Mm/z 402 (M+H)".
0
57 ﬂF Boc-protected
o compound (Step 5):
NH, O E/NH LC/MS (IV) rt 3.05,
Q\A)L N-Q m/z 524
F (M+H+Na)".
58 Y@ Boc-protected 'H-NMR & (ppm) = 1.68-
O~ | compound (Step 5): 12.03 (m, 4H), 2.69-3.16
N, AH LC/MS (V) 12.82, |(m, 4H), 3.24-3.41 (m,
@\M m/z 485(M+H)". 4H), 3.65-3.84 (m, 1H),
. NQ 3.87-3.99 (m, 0.3 H),
4.11-428 (m, 0.7 H),
7.08-7.21 (m, 2H), 7.25-
7.52 (m, 3H), 7.69-7.80
(m, 2H), 7.84-8.03 (m,
3H), 8.65-8.80 (m, 2.5 H),




mz 384 (MtH)+. 2.00 (m 4H), 1H overlaps with the

DMSO signal, 2.73-3.09 (m 3H), 3.22- 3.45 (m 5H),
WR2®40%6002 (m 0.4 H), 4.18-4.27 (m 0.6 H), 7POBEF2080014040

(m 2H), 7.23-7.43 (m 2H)757.51- 7.64 (m 1H),

7.85-8.05 (m 5H), 8.54-8.65 (m 1 H), 8.74-8.85 (m
C

H——8—95-9—B5—F PPN IS/ SN PO R S
Y I R BV S I AN T k)
2.51-2.57 (m 1H). 2.78-3.15|(m_3H), 3.22-3. 44 (m
4 3./69-3.84 (m 1H), 3-89-LC/08 (Mt 062 HJH-NMR & (ppm) = 1.71-
gl—l) 4-4.25(m 0.6 H), Jﬁ%ﬁ/& %SWHY? 63 .7037(Zn,(4|lq), 1H overlaps
NH, O :/NH with the DMSO signal,
: 2.67-3.08 (m, 3H), 3.20-
E NQ 3.40 (m, 4H), 2H overlap
with the water signal
7.09-7.21 (m, 2H), 7.26-
7.39 (m, 2H), 7.41-7.54
(m, 1H), 7.86-8.02 (m,
3H), 8.06-8.20 (m, 1H),
8.56-8.64 (m, 0.5H), 8.64-
8.72 (m, 1H), 8.80-8.87
(m, 0.3H), 8.89-9.01 (m, 1
H).
60 Z IN LC/MS (IV)rt1;79,
o N m/z 385 (M+H)".
NH, O {NH
&
F
51 O\\S/ LC/MS (IV) rt 2.03,
. © | m/z 462 (M+HY)".
NH, O {NH
F O
52 O/\\s/’o LC/MS (IV)rt2;05, "H-NMR & (ppm) = 1.72-
m/z 462 (M+H)". 2.02 (m, 4H), 1H overlaps
O with the DMSO signal,
_NH 2.68-3.12 (m, 3H), 3.22-
NH, O ¢
; 3.45 (m, 7H), 3.65-4.26
I NQ (m, 2H), 7.09-7.21 (m,
2H), 7.23-7.34 (m, 2H),




7.81-8.01 (m 3H), 8.38- 8.46 (m 0.6 H), 8.62-8.72
(m 0.3 H. LM (1) rt 2.06, 1 HNWR d (ppm) =
W@ 2003056083 M z 400 (MtH) +. 1.97 (m 4H), 2.52- 2PGBEP29p4/014040
1H), 2.70-2.91 (m 1H), 2.9§-3.19 (m 3H), 3.23-3.41
(m 3H), 3.74- 3.88 (m 1H), 3.88-3.95 (m 0.4 H),
A A5=A4R22 (0.6 H), 7. 25- 7. 83T (m ZHJ, /347“44?458Tm1 1H), 7.61-
5H), 8.01 (bs, 3H), 8.38-8.44 (m 0.5H), 8.
0.3H. LM (1V) rt 2.10, 1 HHNVR d (ppm 717774m4%H) 7.89-8.01

nmz 366 (MrH) +. 1.98 (m 4H),| 1H overlaps wi tf B8R g46-8.53 (m, 0.5
DVSO sifgnal , 2.76-2.88 (m 2H) 1 2.93- o '
H), 8.71-8.80 (m, 0.2H).

IICD

Example 63
5
E F
F
H
0O ~N
o)
ok
Step 1

—N
N N o}
" DIEA DOM -

0 o)
JL 7L Py H
0~ "NH 07" NH 0 7//4
e \[(& _EDC, HOBt :

e

10

[3-{2-[(Cyclopropanecarbonyl-amino)-methyl]-pyrrolidin-1-yi}-3-oxo-1-(2,4 5-trifluoro-

benzyl)-propyll-carbamic acid tert-butyl ester
15 A mixture of 70.0 mg (0.21 mmol) of (3R)-tert-butoxycarbonylamino-4-[2-fluoro-phenyl]-
butyric acid, 31.3 mg (0.23 mmol) of 1-hydroxybenzotriazole, 45.0 mg (0.23 mmol) of

1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride‘and 56 pL (0.31 mmol) of
diisopropylethylamine in 1 mL of dichloromethane is stirred for 30 minutes at 0 °C. After
addition of 87.0 mg (0.26 mmol) 01; cyclopropanecarboxylic acid (pyrrolidin-2-ylmethyl)-
20 amide (Example 4) in 1 mL of dichloromethane and another 56 pL (0.31 mmol) of
diisopropylethylamine, the mixture is stirred overnight at room temperature. The
solution is diluted with dichloromethane, washed sequentially with 5% citric acid
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15

20

25

30

W@ Pgo5856093 7. 37- 7.53 (m

3.18 (m 1H), 3.21-3.4

2 (m 4
3.85-3.95 (m 0.4 H), 4.14-4.
3H),

H, 3.67-3.76 (m 1H),

26 (m 0.6 H), 7.17-7.36

7.73-7.93 (m 5HYAT/EP2004/014040

8.37-8.43 (m 0.7 H1 8.6078.68 (m 0.3 H).50 LC/ NS

(IVv) rt 2.19, 1 HNWR d (ppm 1.75- mz 402 (MtH) +.

agﬂ s(Bluth) sathiFhted &iduapes Wbdiimt biealdbbéless@nt®n, and brine, dried
. 72-3.16 (m 3H), 3.26- 3.44 (m 2H) . 3 66-3 80 (m

oygy) sodiiny sulphaty an the F0lxnt ig reyoyed Yndsp VagUgmPurification of the

i MhshlEArométatffa flic Gk, 2ldent: 5% 1o 70980 acetate
(e o g ety

. ; -8.70 (m 0.3 H
inEsyglepe¥ars) gues fq title compound.

6
8

Step 2

F F

S0 S X

H
NH., O —N
: >7/4 HO™ Xg 2 § 7]/4
e —— e e
F DCM F
F F
F

(3R)-Amino-1-[(2S)-benzyloxymethyl-pyrrolidin-1-yl]-4-(2-fluoro-phenyl)-butan-1-one

(TFA salt)

"I\
Z

A solution of the product from step 1 in 30% trifluoroacetic acid in dichloromethane is
stirred at 0 °C for 1 h and then 1 mL methanol is added. The solvent is evaporated
under reduced pressure. The crude mixture is dissolved in dichloromethane and the
solvent is removed under reduced pressure. This procedure is repeated 3-4 times. The
crude material is purified using HPLC (eluent: 5% to 95% acetonitrile in water with
0.1% of trifluoroacetic acid) to afford the title compound.

"H-NMR & (ppm) = 0.60-0.66 (m, 4H), 1.45-1.54 (m, 1H), 1.70-1.90 (m, 4H), 2.75 (m,
1H), 2.81-3.00 (m, 2H), 3.12-3.21 (m, 2H), 3.45-3.49 (m, 3H), 3.68-3.81 (m 1.5H), 3.98
(m, 0.7H), 7.43-7.62 (m, 2H), 8.10 (bs, 0.6H), 8.14 (s, 0.7H), 8.22 (s, 0.2H), 8.38 (pbs,
0.4H)

LC/MS (10 min, 1-30%) rt 6.81, m/z 384 (M+H)".

The compounds in Table 8 are synthesized according to the procedure shown for

example 63.



| O HAT
-{2r-(2

U DEANHO/ OHDW '

m et hanesul f onyl be-

wozeglosanoVet hvn- pyrrol i di n-1-yl >- 3-
-carbam c acid tert-butyl

g8t

(0.08 mmol ) of
(3tfj-terf-butoxycarbonyl aI]I'ABQEKB- [ 3- chi or o- phenyl ] -

hutvrlr

acid_34 2 ny (n 09

er A mxture of 23 ng

(1-(3-Chl oro-benzvn-3

0XO0- Pr ORPYT/EP2004/014040

Qtérﬁpléz

-tetr

abenzotrsgg&h,—el yI) L
anet hyl uroni um hexaf | u

: L/ . LEvb
or ophosphate (HATU),

NMR
and

61?/ L

room ratNu[e: 25
2 met hahe n [-pyrroli d1512 (@) et hy | bepz agijdes 4o
(exanpl e 2)[and 1 .6\nb) (0. 11 mmol ) of WEARfC2.42 (m, 1H),
di i soprppyl Bt hyl ami ne¥n 1 of 2.61-2.68 (m, 1H), 2.82

IV, L/l ~d

(0.22 mml) of diisep
- dj net hyl f or ma

i

rnet hyl f or mam dei s ad

rLapyiSevinyl Gedne THINRRS

. Iopm)=
m nut es

S Stl for 10
g (@ Sn‘ﬁgi%? BYZ|1.30 (m, 4H), 1.64-1.88

ded to the sol ut(,lnonzﬁpdz 90-3.00 (m

1.15-

the m xture is stirred overni|ght. The sol vent

evapor at ed under reduced pressure. The crudg 1h&téﬁ’r1%3 38 (m, 3H),
is dissjolved in ethyl acetateg and washed sec%eﬁggbl(}h 1.3H), 3.86
with 5%citric acid aqueous sol ution and sat|urat T
aqueous| sodi um bi carbonat e sql ution, dried g¢®r0.8ggi4m® (m, 0.8H),
sul phatje and the solvent is rjenoved under r¢g lw_

pressurie. The crude product ijs used in the er S'ng(m’ 2H). 7.95
wi t hout| further purification.| Step 2 (bs, 08H), 8.10 (bs,
/ V-{1-r3- Ami no- 4- (3- chl or o- phenyl ) - but yr vn- pyr48l & din;

2-yl met|hyl >- 2- net hanesul f onyl|benzam de bt ai|n lﬁzﬁ—ﬂ ég?nr(‘s’ TH).

the prgduct of step 1 accordijng to the procedure

deseri LC/MS(VI) (10-60%, | '"H-NMR & (ppm) = 0.61-

ed TFor steps 2 1 8

F NH, o N
(1

F

10 min): rt 4.32, m/z
452 (M+H)".

0.76 (m, 4H), 1.66-2.10
(m, 5H), 2.54 (m, 2H),
2.75-2.85 (m, 4H), 3.13
(m, 3H), 3.52 (m, 3H),
420 (m, 1H), 7.44-7.55
(m, 2H), 8.17 (s, 0.7H).

Example 66

-
F L F



Exanple 32. LC/MS (8 mn 10-70% rt 3.13, mz 478
(M+H) +. The conpounds in Table 6 are synthesi zed

W@ewsnshiony to the procedure shown for Exanpl e BAT/ERABLE4040
6 Exanmple Structure LC-Ms WMWMR LC/MS (V) (10- 52 NH2 1
HNWVRd (ppm = 1.77- 70% 8 mn): rt 3.22, 1.97 (m
Sip¢ 2.51-2.57 mz 478 (MFH) +. (m 1H), 2.79-3.04 (m
2H), 3.22 (s, 3H), 3.28-3.43 (m 3H), 3.68-3.82 (m
1H), 3.90-3.98 (m 0.3), 4.19-4.26 (m 0.7 H),
7.16-7.38 (m 4H), |7.67- 7.78 (m 1HY, 7.84-7.93 (m
3H), 8.01-8.20 (m , HOgm , 8.35 (m
0.3H), 8.69-8.75 (m 0.7H), 93-9.01

-0

{(3R)-[(2S)-(Benzoylamino-methyl)-pyrrolidin-1-yl]-1-(2-fluoro-benzyl)-3-oxo-propyl}-

carbamic acid ferf-butyl ester.

Obtained from (3R)-tert—butoxycarbonylamino-4-(2-f|uoro-phenyl)—butyric acid and
phenyl-pyrrolidin-(2S)-ylmethyl-amine according to the procedure described for step 1

in example 32.
LC/MS (Ill) rt 4.16, m/z 455 (M+H)".

Step 2

F
FIF,

H
HO™ O NH —N

2 O 5
0
F

(38R)-Amino-4-(2-fluoro-phenyl)- 1-[(2S)-phenylaminomethyl-pyrrolidin-1-yl}-butan-1-one
(TFA salt).

Obtained from the product of step 1according to the procedure described for step 2 in

example 32.

H-NMR & (ppm) = 1.76-1.90 (m, 6H), 2.77-3.35 (m, 10H), 3.70-3.79 and 4.10-4.15
(2m, 1H), 4.90 (bs), 6.42-6.47 (2m, 1H), 6.54-6.61 (m, 2H), 6.95-7.03 (m, 1H), 7.13-
7.20 (m, 2H), 7.30-7.35 (m, 2H), 7.96 (bs, 2H).

LC/MS (II1) rt 2.84, m/z 354 (M+H)".



0.3H). LM (V) (15-50% 1 HNWR d (ppm = 0.57- 53
10 min): rt 3.01, mz 0.76 (m 4H), 1.45-1.58 364
W@ kosips6803 (m 1H), 1.73-1.92 (m 4H), 2. 70-2. 78CT/BP2004/014040
1H), 2.79-2.99 (m 3H), 3.30¢- 3.39 (m 4H), 3.66-3.83
(m 1H), 3.94-4.20 (m 1H), 7.16-7.21 (m 1H),
The 26mpodPdé Th e 97aré9synthedXeibsscordifg td HISpPodd@uiegTshown for
0.7H), 8.19-8.28 (m 0.3H). Exanple 54Step 1 F vJ V_
Epa@z?e@g.z, 2-Trifl uoro-acetyl am no) - met hv
_-pyrrolidine-1-carboxylic #sBdetert-butyl ester
2- Am nonet hyl - pyrrol i di ne-1-carboxylic acid tert-butyl
1.00 mol ) is dissolved in 1 m _
1. 10 nmol ) @and
NMR

(200 ny,
Iriethytram ne (113 .
LC-MS
1 —
LC/MS(VI) (5-90%,| H-NMR 8 (ppm) = 1.75-
2.09 (m, 8H), 2.52-2.67

est er
methanof
EXampleor oacet i cSHEgtHE
i P
o N 5 min): 1t 1.73, m/z
; (m, 2H), 2.62-3.16 (m,
6H), 3.29-3.43 (m, 2H),

67
NH,
N\:} 350 (M+H)".
2.52-3.83 (m, 3H), 4.17-
430 (m, 1H), 7.17-7.22
(m, 1H), 7.27-7.41 (m,
3H), 7.95 (bs, 3H), 8.30

(bs, 1H).

5
Example 68
H

H—CI
NH, O NN
0
—
F
N\
\N
10
Step 1
A o
07 NH © :_:/NHz . OJ\NH 0 :/N z
; ZN  DEA : \
2 » NMP Q _
cI” N F \¥

15
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anhydride (210 ng, 0.99 mmol ) are added sequentially

and the reaction is stirred at roomtenperature
w@@sns@hs . The sol vent i s evaporated under r ePUIVEP2004/014040

pressure and the crude maté&tial is purified by flash

chromat ography (sili ca gel eluent: 0% to 30% et hyl

6! fe irk ji‘?l}-f: L(Qlfﬁloﬁ&ﬂ&%\'/' Qi-?xo-

Vb VA [ 7. O , Z 2¢ St ep
[[Heatb ter g >
i IR T 0 300 4 o

camatrhre auich dedhputy| cesterr |($ierd ﬂorexsme 2509 n anchngfl dJ|1(0 16 mmol)

%pgz?aé;@ﬁ%’”?are ss%§/ ﬁg‘?rg g"}rkL a)l 8%1 58&; (6%&[%101) of 6-

cl@loﬂohlc(obsonltl:lld—alre @ided qtlseom Iempenawrezsr (E! F@)ECVQH mixt&e isfstirred for

\%gourg%tWOor?ttSl%pgra%rg and’ tor 3 Nours B8 1 'E'g%)hn% ® room

temperature the solvent is evaporated under reduced pressure and the crude product
is purified by flash chromatography on silica gel (2% methanol in dichioromethane).

LC/MS (1) rt 2.85, m/z 482 (M+H)".
N dloxane (S‘j)‘\ Q Q
N N

6-({1-[3-Amino-4-(2-fluoro-phenyl)-butyryll-pyrrolidin-2-ylmethy[}-amino)-nicotinonitrile
(HCI salt).

The product of step 1 is dissolved in 1 mL of 4N hydrochloric acid in dioxane. The

Step 2

%OiNH

solution is stirred for 1 hour at room temperature and the solvent is evaporated under
reduced pressure. The crude material is redissolved in methanol and the solvent is
evaporated under reduced pressure to give the title compound.

LC/MS (1) rt 2.09, m/z 382 (M+H)".

The compounds in Table 10 are synthesized according to the procedure shown for

Example 68.



OH EDC, HOBt,

DIEA O H DMF *

(1-(2-Fluoro-benzyl)-3-o0x0-3-f2-r(2,2,2-trifluoro-acet

wQ b@ansded - met hyl | -pyrroliclin-1-yl)-

acid tert-butyl ester Cbtaihed fromthe product of

step 3 and

3-fel/f-butoxycarbonyl am norag (21d | uor ophenyl) -

but yr

pr opyD- cCRC/EP1004/014040

iC

acid according to the procedure described for step 1

in exanple 32. LM (1V) rt 3.05, nfz 498 (M+-Na) +.
Step 4
b%arﬁ@eAm nomet hs{m@Wer ol i di n- 1- yI )Ld; Ng- f I uor o- benzy\ir
—3=0X0-propy =car bam ¢ aci 1 I ﬁSIl 1 = -
(169 2- Fl uor o- benzyl ) - 3- d&ko- -q’zd/f"FzYﬁ IUo[\r”\élRagé'?pm) 1.79
yl ami no) - met hyl ] - pyrrol i di_nL- W/IZ}358¢M¢WI ) caﬁ@fbrﬁm 4H), 2.34-2.43
acid tert-butyl ester (Step 3, 155 ny, 0.33 I 's
dissolved in 1 m _ nethanglHand 2 m _ of a O I\%H 2.80-2.88 (m,
bari um hyd |dd\lf~i@olt| on ar e added. " The reddH)orR.953.02 (m, 2H),
stirred at tenperature. The §
evapor at edy’undér oﬁressure, water is §o%oe§%§n3m2m 3.46-
the crude grmterial is actled with dichl or@rﬁﬁl(mne H), 3.63-3.76
The solvent is evaporated and the crude nateri al
redissol ved in a mxture metHanol /dichl or ongd'® anéH) 3.95-4.05 (m,
dried over sodium sul phate and the solvent ijgH), 7.12-7.18 (m, 2H),
evapora\t ed under reduced pressure. The crude
is used in the next step without further 7%?34 Jm 2H), 7.68-
(m 4K 2.32-2.50 (m 20y, 2.60-2.90 (m 3y, o0 795802
m , 2.32-2. m , 2.60-2. m
3.10-3.50 (m 4H), 4.00-4.15|(m 1H), 6.63 (b8, 4i), 8.06-8.10 (m,
7.03-7.108 (m 2H), 7.18-7.22 ‘ 1H), 8.20-8.32 (bs, 2H).
5
Example 70
F l:F
H
HO S0 i, o N, @
2 N S
o ’/\\
NQ O o
F
10 Step1
0O
J ¥
O °NH O  —N|
P8




(m 2H). LM (IV) rt 2.27, mz 380 (MtH) +. Step 5
EDC, HOBt, DI EA DMF P
WO ¢@s5B5a03 0- benzyl ) - 3- { 2- r ( 3- net hoxy- benzoyl anPCOEP®D§14040
'l -pyrrolidin-1-ylV-3-oxopB8dpyD carbam c acid
tert-butyl ester Obtained fromthe product of step 4
and 3- met hoxy- benzoyl chloride according to the
roc2edure descrl bed for stes 1, ,Exarrpl e 32f LC/ MS

pr%{tlﬂ-cirgarﬁf&étﬁ’d fe‘rﬂtﬁﬁl'ééf&ro phenl ) - but yryl] pyrr oI | d| n-

thoxyb d t
ObieNREHIREY (R At BUBR AT ATEEE S 6 g B BHBLCRRS and \-
5 pﬁﬁ)‘ﬁ@lﬁ'—(@gﬂylﬁ%hﬁbSﬁl)kn%ulfdhaﬁ%@@{Eﬁniple b6y é@o(dn%@ to'the procedure

he conpounds in Table
desgripgior sieg hlﬁﬁﬁmphig?ﬁo the procedure shown for

LEXRSTRIE 298, HESE (f1+Na)*.

Step 2
10

I[,

FLF :
T .

HO ) NH @) /N @
ot

N-{1-[(3R)-Amino-4-(2-fluoro-phenyl)-butyryll-pyrrolidin-(2S)-yimethyl}-
benzenesulfonamide (TFA salt).

15 Obtained from the product of step 1 according) to the procedure described for step 2 in
example 32.
"H-NMR & (ppm) = 1.75-1.85 (m, 4H), 2.48-2.49 (m, 1H), 2.62-2.72 (m, 1H), 2.72-3.04
(m, 3H), 3.22-3.28 (m, 2H), 3.64-3.75 (m, 1H), 3.90-3.94 (m, 0.7H), 4.70 (bs), 7.09-7.15
(m, 2H), 7.21-7.31 (m, 2H), 7.50-7.66 (m, 4H), 7.70-7.77 (m, 2H), 7.89 (bs, 1H).

20 LC/MS (ill) rt 3.16, m/z 442 (M+Na)".

The compounds in Table 11 are synthesized according to the procedure shown for
Example 70.

25



Exanpl e Structure LC-M5 NVR LG/ MS (I1)

HNWR d (ppm = 1.75- mz 402 (MH) +.

WQ@200640304d NH (m 8H),

rt 2.07, 55 1
1.90 (m 4H),

2H overlap with t he watBCT/EP2004/014040

signal, 7.11- 7.32 (m 6H) 847.43-7.60 (m 2H), 7.95
(bs, 3H), 8.24 (bs, 0.7 H), 8.47 (bs, 0.3H). LCM
(1) rt 2.12, 56 mz 402 (W& £qqBoc-protepted 57
compound (Step 5): LO M ( rt 3.05, niz 524
( MtH+Na) +.
Example Structure LC-MS NMR
o LC/MS (V) (10-
71 O%A |
I 60%, 8 min): rt 3.10,
NH /NH
2 Q m/z 414 (M+H)*,
N
2o o, /A LC/MS  (VI) (10-
cl $S0  |60%, 8 min): rt 3.82,
N
NH, O m/z 400 (M+H)*.
O
23 LC/MS (II) rt 2.29,|"H-NMR & (ppm) = 1.70-
m/z 436 (M+H)". 1.91 (m, 4H), 2.64-3.05
o:§:o (m, 3H), 3.42-3.55 (m,
NH, O §/NH 2H), 3.63-3.71 (m, 3H),
o N 3.86-4.11 (m, 1.5 H),
\/_/\ 4.50-4.61 (m,1H), 7.12-
7.36 (m, 4H), 7.47-7.62
(m, 3H), 7.64-7.79 (m,
2H), 7.91-8.30 (bs, 2H).
24 LC/MS (V) (1-30%, | "H-NMR & (ppm)= 0.90-
o:?:o 10 min): rt 5.27, m/z| 0.96 (m, 4H), 1.76-1.94
F W o P[40 (M) (m, 5H), 2.40 (m, 1H),
’ 2.74-2.80 (m, 2H), 2.82-
N
2.98 (m, 1H), 3.17-3.36
(m, 5H), 3.87-4.00 (m,
1H), 7.08 (bs, O0.7H),
7.39-7.84 (m, 2H), 8.22
(bs, 1H).




58 Boc-protected 1 HNWVR d (ppm = 1.68- conpound
(Step 5): 2.03 (m 4H), 2.69-3.16 LC/MS (I1V) rt 2.82,
W@ 2005456003 3. 24-3.41 (m mlz 485(MtH) +. 4H), 3. BSFBPRM4/014040
(m 1H), 3.87-3.99 (m 0.38§), 4.11-4.28 (m 0.7 H),
7.08-7.21 (m 2H), 7.25- 7.52 (m 3H), 7.69-7.80 (m
2H—7184=803—(m —3H), 65-13. (@) _&-309%) 8- 9 O0 = N
(m750.3H) . LOMS (1V) rg— “hoea qmﬁ(ﬁ)(é |orr§1 M5 (Bpm)= 176
59 mz 3:8 ( +. 2.03 (', 4510 niR): o’t/ér?Valpsxéz Vi@ (the4H), 2.38 (m,
DVBO si . 6%H3. 68 (M  3H 205+ 3. 40 (jm_\4 H
over |l ap| wi he Jwat kbr gnal %94g,¥| 9)21 (m an 2742%“ 2H), 2.91
7.39 (m 2HY, T @n 1H), 7.86-8.02 ({fm, 3H), 3.10-3.50 (m,
F 4H), 3.87-3.97 (m, 3H),
7.05 (bs, 0.6H), 7.38-7.47
(m, 2H), 8.24 (bs, 0.7H).
26 O_iiao LC/MS (V1) (1-30%, | "TH-NMR & (ppm)= 1.82-
F "l |10 min): 1t8.10, miz|1.87 (m, 4H), 2.46-2.51
NH, o 489 (M+H+ACCN) ™. |(m, 1H), 2.82-3.10 (m,
N: 7 3H), 3.22-3.50 (m, 4H),
F 3.64-3.74 (m, 1H), 3.88-
3.99 (m, 1H), 7.49-7.59
(m, 2H), 8.16 (s, 0.4H).
77 ropa LC/MS (V1) (1-30%, | 'H-NMR & (ppm)= 1.82-
F 0=5=0 10 min): 1 7.03, m/z| 1.88 (m, 4H), 2.42 (m,
NH, O {NH 484 (M+Na)". 1H), 2.82 (m, 1H), 3.00
NQ (m, 1H), 3.12-3.58 (m,
F 6H), 3.86-3.99 (m, 1H),
4.32-4.45 (m, 2H), 7.42-
7.59 (m, 2H), 8.18 (s,
0.4H).
Example 78
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3H), 8.06-8.20 (m 1H), 8.56-8.64 (m O0.5H), 8.64-

8.72 (m 1H), 8.80-8.87 (m 0.3H), 8.89-9.01 (m 1 H).
wo JoMBsqoh3d/) rt 1.79, 60 mz 385 (M+H) +. LC/ M5 ¥CVEP2004/014040
2.03, 61 mz 462 (MHH+ .8CM (IV) rt 2.05, 1 HNW
d (ppm =1.72- 62 mz 462 (M+H+. 2.02 (m 4H), 1H

Sge\bzgl aps with the DMSO signal, 2.68-3.12 (m 3H),
3.45 (m 7H), 3.65-4.26 (m 2H), 7.09-7.21 (m
23734(m 2H) , 744758(m 1 H, 7.61- 7.77
789801 o

’
\\ //

o o

H
Cl/ NH O :/N\ /Q/
} o’/‘?\
o DCM '\D 0 0
F

[3-{2-[(3,4-Dimethoxy-benzenesulfonylamino)-methyl]-pyrrolidin-1-y[}-1-(2-fluoro-

benzyl)-3-oxo-propyl]-carbamic acid tert-butyl ester
15 mg (0.04 mmol) [3-(2-aminomethyl-pyrrolidin-1-yl)-1-(2-fluoro-benzyl)-3-oxo-propyl]-
carbamic acid tert-butyl ester (step 4, example 51) and 8 pL (0.06 mmol) triethylamine

are dissolved in 1 pL dichloromethane. 11 mg (0.05 mmol) of 3,4-dimethoxy-
benzenesulfonyl chloride are added at room temperature. The reaction mixture is
stired overnight at room temperature and the solvent is evaporated under reduced
pressure and the crude product is used in the next step without further purification.

Step 2

O

0 °\ TFA/DCM H,
07 “ I { o0* \\
Q 0 Q

N-{1-[3-Amino-4-(2-fluoro-phenyl)-butyryl]-pyrrolidin-2-yimethyl}-3.4-dimethoxy-

benzenesulfonamide (TFA salt).
Obtained from the product of step 1 according to the procedure described for step 2 in

Example 32.
LC/MS (IV) rt 2.21, m/z 480 (M+H)".



(m 3H),

wW®aNE6B6003
r3-f2-f(Cvcl opropanecar bongl - am no) - met hyl | - pyrrolidin
-1-yl V3-0x0-1-(2,4.5-trifl uorobenzvO propy -carbamc

Tﬁg g\;p%ﬁﬁd?ltﬂ YapRSiEhre st

?>t ert - but oxycar bony

8.46-8.53 (m 0.5 H),
Exanple 63 HO-L o NH2 O Step |

Tﬁééﬁend 9kc

am no- 4

8.71-8.80

_ofcgn

Qt

emmglfaﬂ@ acid, 31.3 nmg (0.23 nmol) of

(m 0.2H).

EDC, HOBt OH + Dl EAl

PCT/EP2004/014040

nd Qrc?e?edﬂﬂéoéﬁown for

| uor o- phenyl ]

1- hydr oxybenzotr| azol e, 45,k m40.23 mmol) of
1-et hy[ - 3- (3-di met hyl am nopr opy1 carbodi i m de
hydrochl oride and 56 m _ (0.31 nmol) of
dii sopr opyl et hyI amine in 1 m _ of dichloronethane is
stiTred for 30 mnutes at— 0 G After addition of 87-0
RyaRie26 ol ) S’FU@VF@I opr opanecar be;Nl$c aC| d NMR
/n\lrrr\l rdin. 2 vl nmpt hvyl ) am
TPy T oo =y ety e ——ah =
di zal orlomet hane and ano EE-WSU(M rg%éflmnl - WR 5 (ppm) 1.66-
di i soprlopyl et hyl am ne, | /e 4e8i(B1+El r r 6d 90 (m 4H 2.58-3.15
overni ght at roomtenperat re. The solutionlis di
wi th dijchl or onet hane, vwgsBeg [sequential Iy wilt®: 55)6|) 3 15-3.35 (m,
citric |aci daqueous sol uti ﬂa sat ur at ed aquecmgg)sgcgzum@ (m, 2H),
bi car bang rijne, dried over |sodi um
sul phat|e enoved under vadhunpverlaps with the
Purifida water signal, 7.03-7.13
(m, 2H), 7.17-7.35 (m,
i 2H), 7.42-7.65 (m, 4H),
7.82-7.89 (m, 0.7H), 8.05-
8.22 (bs, 3H).
80 o~ |LCMS (V) rt2.28,
m/z 450 (M+H)".
Q:?:O !
NH
NH, o ¢
N
F
81 cl LC/MS (IV) rt 2.35,
m/z 454 (M+H)",
o=sl:o
NH
NH, 0
O
F




crude product by flash chromatography (silica gel,

el uent:

5%to 10 % of et hyl

w@erwessdohe title conmpound. Step 2

f 3/ "Am no- 1-rf 2S"enzyl oxymés hyl

acetate in cycl ohexane)

PCT/EP2004/014040

-pyrrolidin-1-v

-4-(2-fluoro-phenyl Vbut an-1-one (TFA salt) A solution

af

f—theproduct—fronrstep Tt 3Wis N'frg'y_gy,oca INES, = 173
i n83i chl oronet hane is red at O[(O& for 1 hﬁall\!nd ?ﬁgﬁ)m)
1 m_ methanol is add he |s¥E ¢8&(Mi) evaperﬂ ém 4H), 2.72-2.91
under rleduced pressidt’e. [The drude mixture ic&,g 5%5313 m,
i n di chl or onet hane an(SP:meéJ sal vent is renoved under
reduced pressure. Thi S_pNHo cecure i's repeat ed38h4 3.14-3.31 (m, 1H),
times. c 524 erfal s |purified using|HP
(el uent: e n|tr|Ie In water V\At?'%%‘z/gofm' 2H), 1H
triflucro ;ﬂ affgrd the title coopelapd. with the water
HNVR d (ppm) = 0.60-0.66 (m| 4H), 1.45-1.54
1.70-1.190 (m 4H), 2.75 (m 1H), 2.81-3.00 (ﬁi‘gﬁé'lﬂ)%3'7-16(m'2*’)'
3.12-3.|121 (m 2H), 3.45-3.49(|(m 3H), 3.68-378B-1.84 (m, 2H), 7.50-
1.5H), (3.98 (m 0.7H), 7.43- .62 (m 2H), 8.% (bs,
0.6H), |8.14 (s, 0.7H), 8.22 (s, 0.2H), 8.38 E@ t8’6: AL, 7.80-7.97
LC M5 (|10 min, 1-30% rt 6.81, mz 384 (MH)tm, T3, 8.07-8.12 (bs,
conmpourids in Table 8 are syntihesi zed accordi EE‘ to the
procedyre shown for exanple 63. TABLE 8 Exant )-
Structyre LG M5 NVR LG/ MS(VI)| (10-60% 1 HNVR M
(PR = LC/MS (IV) rt2.28, |'H-NMR & (ppm) = 1.68-
m/z 438 (M+H)". 1.90 (m, 4H), 1H overlaps
F
0=8=0 with the water signal,
NH 2.59-2.76 (m, 1H), 2.82-
NH, 0
2 : 3.09 (m, 3H), 3.16-3.40
N 7 (m, 2H), 3.61-3.80 (m,
F 2H), 3.86-3.95 (m, 1H),
7.09-7.18 (m, 2H), 7.21-
7.52 (m, 5H), 7.66-8.01
(m, 5H).
" F |LCMS (V) rt2.23, |["H-NMR & (ppm) = 1.68-
m/z 438 (M+H)". 1.90 (m, 4H), 1H overlaps
with the water signal,
0=8=0 2.72-2.89 (m, 2H), 2.92-
/&H 3.09 (m, 2H), 3.16-3.33
N, (m, 2H), 3.65-3.82 (m,
N i 2H), 3.85-3.97 (m, 1H),
F 7.03-7.17 (m, 2H), 7.20-
7.47 (m, 5H), 7.58-8.02
(m, 5H).




64 F 1.15- j \ NH2 Or NHCF3 10 min): rt 4.32, niz

1.30 (m 4H), 1.64-1.88 452 (MtH) +. (m 4H), 2.42 (m
waros/03600/ 2.61-2.68 (m 1H)1 2.82 (m 2H), 2.BOFBPD04/014040

(m 1H), 3.12-3.38 (m 3H),893.52-3.58(m 1.3H), 3.86

(m 0.5H), 410(m 08H) 7.43- 7.55 (m 2H), 7.95 (bs,

—6H—8—16—{bs,—04H), &HN A CCENBVH)
(18560% 65 F 1 H-NI\/R |(€L;\7ggg) @/MBRM-'E ]FE%/’O mn): rt
4.32, Mz NH2 O - my/z 3198 (M-H8B- 2,110 LA L L
NL 452 (M=) +. H) ,2Nl34(m 2H), T 2.75-2.85 (m
4H), 3.1 3.52:(m 3H),
O
F.'
Example 86
F
P o vey
5
Step 1

3+
>~_—_
"'\

QO
10

(1-(2-Fluoro-benzyl)-3-oxo-(3R)-{(2S)-[(3-phenyl-ureido)-methyl]-pyrrolidin-1-yl}-

propyl)-carbamic acid tert-butyl ester.
Obtained from (3R)-tert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid and 1-
15  phenyl-3-pyrrolidin-(2S)-yImethyl urea (Example 27) according to the procedure

described for step 1 in Example 32.
LC/MS (Ilf) rt 4.79, m/z 521 (M+Na)".

20
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4.20 (m 1H), 7.44-7.55 (m 2H), 8 17 (s, 0.7H).
Exanple 66 H HcAo NH2 o -NStep i
W@ e@RP5G003F 2S) - ( Benzoyl am no- et hyl Vpyrrol i di n- BETWEP2004/014040
-1-(2-fluoro-benzyl) - 3-oxo9ropyl)- carbam c acid
ferf-butyl ester. Qbtained from
-t eAf - but oxycar bonyl am no-4- (2-f | uor o- phenyl ) - buty
ric acid and phenyl -pyrrolidin-(2S -yl net hyl -am ne
according to the procedure described for step 1 in
exanple 32. LG/ M5(II1) rt 4.16, m@g 455 (MtH)+. Step
2 FXX F HO'O NF o F NH, O —N H
Affl - Am no”-~-fl Jor o- phgnvD) -r*SJ- p@ﬁny orret hyl - p
yrrolidin-i-v -buian-i~<one Ksal tg. ‘
t he product diOstep 1cco>r!__di nglto/the pro
described for step exanple 32. 1 HNVR d (ppm =
1.76-1.90 (m 6H), 4 3.35 (m 10H), 3.70-3.79 and
4.10-4.15 (2m 1H), 90 (bs), 6.42-6.47 (2m 1H),
6.54-6.61 (m 2H), 6.95-7.03 (m 1H), 7.13- 7.20 (m
2H), 7.30-7.35 (m 2H), 7.96 (bs, 2H).
1-{1-[(3R)-Amino-4-(2-flucro-phenyl)-butyryl]-pyrrolidin-(2S)-yIimethyl}-3-phenyl-urea.

Obtained from the product of step 1 according to the procedure described for step 2 in

Example 32.

"H-NMR & (ppm) = 1.79-1.83 (m, 4H), 2.27-2.31 (m, 1H), 2.67-2.69 (m, 2H), 3.29-3.37
(m, 5H), 3.87 and 3.97 (2m, 1H), 6.20 (m, 0.6H), 6.40 (m, 0.2H), 6.81-6.86 (m, 1H),
7.06-7.39 (m, 8H), 8.41 (bs, 0.5H), 8.52 (bs, 0.2H).

LC/MS (Ill) rt 3.12, m/z 421 (M+Na)".

Example 87
Fr\EF
H
HO o NH, O :/NW/Q
NN O
- L0

N-{1-[(3R)-Amino-4-(2-fluoro-phenyl)-butyryl]-piperidin-(2S)-ylmethyl}-benzamide (TFA

salt). _
Obtained from (3R)-fert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid and N-

Iy

piperidin-(2S)-ylmethyl-benzamide (example 7) according to the procedure described
for Example 32.

'H-NMR & (ppm) = 1.25-1.75 (m, 6H), 2.60-3.05 (m, 4H), 3.25-3.55 (m, 4H partially
hidden by water signal), 3.65-3.75 (m, 0.5H), 3.95-4.05 (m, 0.5H), 4.28-4.37 (m, 0.3 H),
4.76-4.84 (m, 0.7H), 7.08-7.52 (m, 7H), 7.64 (m, 1H), 7.76-7.94 (m, 4H), 8.25-8.35 (m,
0.7H), 8.55-8.62 (m, 0.3H).
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LOMS (I11) rt 2.84, mz 354 (M+H) +. The conpounds in
Tabl e 9 are synthesized according to the procedure

W@ bwdnsdoos Exanpl e 66. TABLE 9 Exanpl e Struct uP€r/EE20MB014040
NVR 67 C | \ L MS(VI) (5990% 1 HNVR d (ppm) =
1.75- JL N/ 5 mn): rt 1.73, mz 2.09 (m 8H),

v/ I dogr(vidd® (MHH +. (m 2H), 2.62-3.16
Lgihﬁéé@ﬁﬁz%yé 43( mWZH) 2.52-3.83 (m 3H), 4.17-
4.30 (m 1H), 717722(m 1H), 7.27-7.41 (m 3H),
7.95 (bs, 3H), 8.30 (bs, 1H. Exanmple 68 H O NH2 O
Step i D EA >
Example 88

FoF

H
HO ONH o)

A0
20k

N-{1-[(3R)-Amino-4-(2-fluoro-phenyl)-butyryl]-piperidin-(2S)-ylmethyl}-
benzenesulfonamide (TFA salt).
Obtained from (3R)-tert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid and -

piperidin-(2S)-yimethyl-benzenesulfonamide (example 25) according to the procedure
described for Example 32.
LC/MS (1) rt 2.26, m/z 434 (M+H)".

Example 89

N-{1-[3-Amino-4-(2-fluoro-phenyl)-butyryl]-piperidin-3-yimethyl}-benzenesulfonamide

Obtained from (3R)-tert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid and N-
piperidin-3-ylmethyl-benzenesuifonamide (Example 31) according the procedure
described for example 32.

"H-NMR 8§ (ppm) = 1.05-1.35 (m, 2H), 1.40-1.75 (m, 3H), 2.24-2.05 (m, 1H), 2.52-2.75
(m, 4H), 2.80-3.20 (m, 3H), 3.50-3.75 (m, 2H), 4.00-4.12 (m, 0.6H), 4.22-4.35 (m,
0.4H), 7.10-7.20 (m, 2H), 7.26-7.35 (m, 2H), 7.50-7.70 (m, 3H), 7.72-7.74 (m, 2H), 7.85
(bs, 3H).

LC/MS (1) rt 2.13, m/z 434 (M+H)".
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NMP3- ( 2-r (5- Cvano- pyri di n- 2-yl am no) - net hv
-pyrrolidin-1-yl)-1-(2-fluoro-benzyl V3- oxopr opy
WO cashosiodr acid tert-butyl ester 20 ng (0.05 nP@I/EP2004/014040
[ 3-(2-am nonet hyl - pyrrolidi9a-1-yl)-1-(2-fluoro-benzyl)
- 3-o0xo-propyl]- carbamc acid tert-butyl ester (step
4, exanple 50) and 25 m (0.16 mmol ) diisopropyl am ne
are dissolved in 1 mM_ NW. 21 ng (0.16 nmol) of 6-
chl oronicotinonitrile are added at room tenperature.
[0egieggtion mxture is stirred for 3 hours at room
Et-wrg:"lggure and for 3 hours at 80 OC. After cooling to
roomtenperature the solvent is evaporated under
reduced pressure d the crude product is purified by
flash chromat ogF ¥ on silica gel (2% nethanol in
di chl oronethane). [LC/MS (Il) rt 2.85, mz 482 (MH)+.
Step 2 HCI NH2 O dNexane
6- ({1-r 3- Ani ndiQ- ( of of phenv

-butyryl 1- pyrrolidin
rpf st RN sed in 1

(HCl salt). The product

m _ of 4N hydrochl sr-acid in di oxang. The sol ution
is stirred for 1 hj At room t enperafure and the
sol vent is evaporat®d“under reduced pressure. The
crude material is redissolved in nmethanol and the

solvent is
N-{1-[(3R)-Amino-4-(2-flucro-phenyl)-butyryl]-azetidin-3-ylmethyl}-benzamide (TFA

Ly

salt).

Obtained from (3R)-tert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid and N-
azetidin-3-yl-methyl-benzylamide (example 8) according the procedure described for
example 32.

'H-NMR & (ppm) = 1.28 (m, 2H), 2.61-2.92 (m, 2H), 2.95-3.02 (m, 1H), 3.43-3.49 (m,
2H), 3.57-3.70 (m, 2H), 3.74-3.91 (m, 2H), 4.01-4.09 (m, 1H), 7.13-7.19 (m, 2H), 7.29-
7.32 (m, 2H), 7.38-7.49 (m, 3H), 7.76-7.80 (m, 2H), 7.92 (bs, 3H), 8.51 (m, 1H).
LC/MS (II) rt 1.92, m/z 370 (M+H)".

Example 91

N-{1-[3-Amino-4-(2-fluoro-phenyh-butyryl]-azetidin-3-ylmethyl}-benzenesulfonamide

(TEA salt).
Obtained from (3R)-tert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid N-

Azetidin-3-ylmethyl-benzenesulfonamide (Example 30) according to the procedure
described for example 32.
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evapor at ed under reduced pressure to give the title

conpound. LG/ MS (I1) rt 2.09, mz 382 (MtH)+. The
weewposmos i n Table 10 are synt hesi zed accor di PGI/EP20D41€14040

procedure shown for Exanpl @368. TABLE 10 Exanpl e

Structure LCM5 NWR LC/MS (I1) rt 1.87, 1 HNW d

1%&@? 5 Topln 719? rﬁ%%g;a %m3§ﬁ2j(é\/§%% 64 (n? 108, 2. g&z -3 ) {m, 4H), 3.39-3.49

(nG,MH)29)56-382Qm3 3813 3.81-2H0 (3. %> 7F08'-7 38 5@, @hi) 1.26§7,33 (m, 2H),

7%?0@36“?(”22"'&“3%&%7 é‘"H)gﬁ'D48 8 (bdarg") (m 71%02 7185 8 02

LCAGS @Bt 1.89,06/z8106QMHM)".1 H), 8.20-8.32 (bs, 2H).
Exanmple 70 F-J~-F

Example 92

NH,

N
O
Step 1

boc
NH O HN
on \k _EDC, HoBt
‘ DlEA DMF \j\/
F

1-(2-Fluoro-benzyl)-3-0x0-3-(3-phenoxymethyl-azetidin-1-yl)-propyll-carbamic acid tert-

buty! ester
A mixture of 33.0 mg (0.11 mmol) of (3R)-tert-butoxycarbonylamino-4-[2-fluoro-phenyl]-

butyric acid, 16.0 mg (0.21 mmol) of 1-hydroxybenzotriazole, 23.0 mg (0.12 mmol) of 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and 114 pL (0.65 mmol) of
diisopropylethylamine in 2.5 mL of DCM is stirred for 5 minutes. After addition of 48.0
mg (0.11 mmol) of 3-phenoxymethyl-azetidine (Example 28), the mixture is stirred
overnight. The solution is diluted with dichloromethane, washed with a saturated
aqueous bicarbonate solution and brine, dried over sodium sulphate and evaporated
under reduced pressure. The residue is purified using flash chromatography (silica gel,
eluent: 25% cyclohexane in ethyl acetate) to afford the title compound.

LC/MS (115) rt 3.21, m/z 443 (M+H)".
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15

Hcr o NH2 o Step
Irrffl-r~§ - CBenzenesul f onyl am no- net hv
WO pigs6b3 di n-i -yli-i-C -fluoro-benzv P-S- oxopPOpEP1004/014040

carbam c acid ferf-butyl

edter.

ot ai ned from (r

3/ "-felf-butoxycarbonyl am no-4-(2-fl uoro-phenyl)-butyr
S! C €CI d and Npyrrolidin-(

| met hyl

-benzensul f onam de (Exanpl e 20) according

to the procedure described for step 1 in exanple 32.

LC/MS (111)

rt 4.98, mz 542 (M-Na) +.

O /V-d-r~™- Am no”-"-fl uor o- pheny
-butyn/li-pyrrolidin-"SJ-yl methyl | benzg

(TFARs@l t) .

(Fn 0. 7H),

470(bs)
2H), 7.50-7.66 (m 4H)!
1H. LOMS (I11)

ot ai ned fromthe produc
acegr ding; t@ t he procedure descri b

T
3 90- 3\ O
. m 2 , 7.21-7.31 (m
O%él% (m I_I)ZH), 7.89 (bs,( \©
rt 3.16, mlz 442 (M+-Na) +.

conpounds in Table 11 are syntheS|zed according to the
ed i 8 pihyiAefdin-l-¥Fichutand -one (TFA salt).

Stepr2 HcAo NH2

| fonam de
step 1

The

A so ulf%E qu%O"CFm%O% mmol) of 1-(2-fluoro-benzyl)-3-oxo-3-(3-phenoxymethyl-
azetidin-1-yl)-propyl]-carbamic acid tert-butyl ester in 300 pL of trifluoroacetic acid and

700 pL of dichloromethane is stirred at room temperature for 1 h and then evaporated

under reduced pressure to give the title compound.
2.32 (d, 2H), 2.86-3.06 (m, 3H), 3.60-3.70 (m, 3H), 3.80-4.00 (m,
2H), 4.01-4.17 (m, 2H), 6.91 (t, 3H), 7.15 (t, 2H), 7.23-7.34 (m, 4H), 8.01 (bs, 3H).

LC/MS (Il) rt 2.35, m/z 343 (M+H)".

"H-NMR & (ppm) =

The compounds in Table 13 are synthesized according to the procedure shown for

Example 92.
TABLE 13
Exémple Structure LC-MS NMR
93 LC/MS (Il) rt 2.02,|"H-NMR & (ppm) = 2.31
NH, Q , m/z 344 (M+H)". (d, 2H), 2.85-3.04 (m,
I NQVO “ 3H), 3.50-4.05 (m, 4H),

412 (g, 1H), 4.37-4.39
(m, 2H), 6.77 (t 3H),
6.94-6.98 (m, 1H), 7.13-
7.18 (m, 2H), 7.31-7.34
(m, 2H), 7.64-7.71 (m,
1H), 7.96 (bs, 3H), 8.00-
8.1 (m, 1H).
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L MS (M) (10- 71 60% 8 min): rt 3.10, mz 414 (M+H)

+. LOMS (M) (10- 72 60% 8 min): rt 3.82, nlz 400

W@ kosips6803 LG/ MS (11) rt 2.29, 1 HNVR d (ppm BCIWEFD4/014040
73 mz 436 (M+H) +. 1.91 (nP54H), 2.64-3.05 O=S=0 (m

3H), 3.42-3.55 (m 2H), 3.63-3.71 (m 3H), 3.86-4.1 1

E §4H), 4.50-4.61 (m1H), 7.12- 7.36 (m 4H),
—ar-r1.02 (m 3H), 7.64-7.79 (m 2H), 7.91-8.30 (bs,

2H). LOMS (M) (1-30% 1 HNWR d (ppn)= 0.90- 74

HO™ ~O 2

N-{1-[(3R)-Amino-4-(2-fluoro-phenyl)-butyryl]-piperidin-3-ylmethyl}-benzamide (TFA

salt).
Obtained from (3R)-tert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid and N-

piperidin-3-ylimethyl-benzylamide (example 9) according to the procedure described for

example 32.
Prepared as a mixture of diastereomers.

LC/MS (II) rt 2.14, m/z 398 (M+H)".

Example 95

Procedure for making an intermediate according to Scheme F.

N—O Cl
[/
N ¢ ci
Step 1
1. H,NOH.HCI NH,

CN
©/ 2. K,CO;, methancﬂ \N/OH

N-Hydroxybenzamidine
To 10.31 g (0.10 mol) of benzonitrile dissolved in 40 mL methanol is added 20.73 g

(0.15 mole) of finely powdered potassium carbonate. To this is added, in small portions
with stirring, 13.89 g (0.20 mol) of hydroxylamine hydrochloride dissolved in 120 mL of
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30

O=S=010 min): rt 5.27, mMz 0.96 (m 4H), 1.76-1.94
420 (M¥H) +. (m 5H), 2.40 (m 1H), 2.74-2.80 (m 2H),

WQ@283405@098 (m 1H), 3.17-3.36 (m 5H), 3.87- APODEPION4/014040

1H), 7.08 (bs, 0.7H), 7.3997.84 (m 2H), 8.22 (bs,
1H) . LU MS (V1) (1-30% 1 HNMR d (ppm) = 1.76- 75 O=S=0
ni'thé’HoF)Thétm&u?@ |sn"{hén1r£laxédnf0|4*5) hoﬁrsS&nﬂ Maftd94o6ivgHlo room

t@nm’a_zyr@-}hg ﬁplvgrp.bls rqmg‘sed(g ggc(er@e%_@ifd pye%%lre, ‘Iinfe r%%ﬁdu%::% taken up

1@5%3«11_( %N%:Qg Eg& 128@%1%'\]/& (zl’rﬂtﬁogdr% %%or@ar’rﬂ: NVBr & {qramitsd, washed

t@iba@vi’@_:g)lmﬂ.ggf \(\/WM onrrmaqq%san sg@h%t_rgla'ﬁ?)rﬁ]ixture is then
fitbihd aid 29apbrafd(iRdef Bducsd Bsduré4Théesldde is 2nRtalised with diethyl

ether to afford the title compound.

M.P.: 77-79 °C.
Step 2
NH, 5 .
N/
\N/OH (Cl,CC0),0 R B
N ¢ ¢

3-Phenyl-5-trichloromethyl-[1,2,4]oxadiazole
To 40.05 g (129.7 mmol; 23.7 mL) of trichloroacetic anhydride in a 250 mL round

bottom flask protected with a calcium chloride drying tube is added portionwise, with
stirring, at room temperature over 20 minutes, 8.82 g (64.80 mmol) of the product from
step 1. When addition is complete, the mixture is heated to 90-120°C for 75 minutes,
and the hot mixture is then poured into a stirred ice-water solution. The resulting solid
is crystallised with hexane or diethylether to give the title compound.

"H-NMR (300 MHz, CDCls) 5 = 7.60-7.45 (m, 3H), 8.15 (m, 2H).

Example 96

Prepared following the procedure outlined for Example 95 according to Scheme F.

N—O Cl
|,
= N ¢of ¢l



10

15

20

25

3.99 (m 1H), 7.49-7.59 (m 2H), 8.16 (s, 0.4H). LC M
(M) (1-30% HNWR d (ppm)= 1.82- 77 10 nmin): rt 7.03,

WORE®SAS®B (m 4H), 2.42 (m 484 (MeNa) +. 1H), PCI/BR20041914040

1H, 3.00 (m 1H), 3.12-3.%38 (m 6H), 3.86-3.99 (m
1H), 4.32-4.45 (m 2H), 7.42- 7.59 (m 2H), 8.18 (s,
9 42—|). Exanple 78 NHH O HO CStep i

r%ﬁ 2-r (3, 4- Di net hoxy- benzenesul f onyl am no) - net hyl 1- py
rroIidin-l-yl)-l-(2-fluorobeniﬂ1

P- 3- oxo- propyP-carbanmi ¢ acid fjerX-butyl ester 15 ny
(0. 04 muol) X _OH

[ 3- (2- am nonet hyl - pyrr “1-yWY) - 1- (2-fl uor o- benzyl )
- 3- oxo- propyl ] - car bam d tert-butyl ester (step
4, exanple 51) and 8 nL X087 06 mmol) triethylamne are
dissolved in 1 nL dichloronethane. 11 ng (0. 05 mmol)
of 3, 4-di met hoxybenzenesul fonyl chloride are added at

N-BgdrokiVEghat EehoxEmEidé eact i on m xture is
Obtained from pyridine-2-carbonitrile and hydroxylamine hydrochioride according to

Step 1 in Example 95.
M.P.: 115-117 °C

Step 2

2-(5-Trichloromethyl-[1,2,4]oxadiazol-3-yl)-pyridine
Obtained from N-hydroxy-pyridine-2-carboxamide (Example 96, Step 1) according to

Step 2 in Example 95.
'H-NMR (300 MHz, DMSO-dg) = 7.68 (2xdd, 1H), 8.07 (ddd, 1H), 8.14 (dd, 1H), 8.81
(m, 1H).

Example 97

Prepared following the procedure outlined for Example 95 according to Scheme F.

N—O Cl
[/
N ¢ ¢l

Cl
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stirred overnight at roomtenperature and the sol vent
i s evaporated under reduced pressure and the crude

wWEe@dnsdo0d s used in the next step w thout furtPEF/EP2004/014040

purification. 98
L/ -{1-r3- Ami no- 4- (2-fl uoro-phenyl)-butyryll-pyrrolidin
Sfei, yI met hyl) - 3, 4- di met hoxybenzenesul f onam de (TFA
| t bt ai ned fromthe product of step 1 according
to the procedure described fogpstep 2 in Exanple 32.
LOMS (1V) rt 2.21, mz 480 (M+B)+. The compounds in

Tabl e 12 are synt heS| zeEcc i pPo the procedure

shown for exanple 78. 12 E&(arrpl e Structure LC M5
NVR L M5 (IV) rt 2.31 NVR d (ppm) = 1.66- 79 nmlz
438 (MtH) +. 1.90 (m 4H Yy 2.58-3.15 (m 5H), 3.15-3.35
(m O=S=0 2H), 3.62-3.76/(m 2H) 1H overl aps with the
wat er signal, 703713@ 7.17-7.35 (m 2H),
7.42-7.65 (m 4H),

3-Chloro-N-hydroxy-benzamidine
Obtained from 3-chlorobenzqnitrile and hydroxylamine hydrochloride according to Step

1 in Example 95.
M.P.: 115-118°C

Step 2
N—O Cl
|
N ¢ ci

Cl

3-(3-Chlorophenyl)-5-trichloromethyl-[1,2,4]oxadiazole
Obtained from 3-chloro-N-hydroxy-benzamidine (Example 97, Step 1) according to

Step 2 in Example 95.
"H-NMR (300 MHz, CDCl;) & = 7.44 (dd, 1H), 7.55 (ddd, 1H), 8.04 (ddd, 1H), 8.12 (dd,

1H).

Example 98

Prepared following the procedure outlined for Example 95 according to Scheme F.

N—C Cl
|
N ¢of ¢l
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7.82-7.89 (m 0.7H), 8.05- 8.22 (bs, 3H). LM (1V)

rt 2.28, 80 mz 450 (MrH)+. O=S=O L/ M5 (IV) 81 rt
wWQ@285/0560% 454 (MHH) +. LC/ M5 (1V) rt 2.37, 82 1rPE¥F/ERIR04014040
(ppm = 1.73 mz 488 (MrH) 99 1.90 (m 4H), 2.72-2.91

(m 3H), 2.95-3.13 (m3H1 3.14-3.31 (m 1H) 3.62-3.77
S(ép12l—|), 1H overlaps with the water signal, 7.03-7.16

(m 2H) 7.18-7.34 (m 2H), 7.50- 7.73 (m 3H),

7.80-7.97 (m 3H), 8.07-8.12 Nlp.[sz 3H) .

\N/OH

3-Fluoro-N-hydroxy-benzamidine
Obtained from 3-fluorobenzonitrile and hydroxylamine hydrochloride according to Step

1 in Example 95.
M.P.: 74-76°C

Step 2

3-(3-Fluorophenyl)-5-trichloromethyl-[1,2,4]oxadiazole
Obtained from 3-fluoro-N-hydroxy-benzamidine (Example 98, Step 1) according to Step

2 in Example 95.
'H-NMR (300 MHz, CDClg) 8 = 7.26 (m, 1H), 7.51 (m, 1H), 7.75 (m, 1H), 7.93 (m, 1H).

Example 99
Prepared following the procedure outlined for Example 95 according to Scheme F.
N—O Cl
[/
N ¢l ¢l

\
g
i

0



LOMS (IV) rt 2.28, 83 1 HNWR A (ppm) = 1.68- niz 438
(MtH +. 1.90 (m 4H), 1H overlaps with the water
WG e@aabka002. 59-2.76 (m 1H), 2.82- 3.09 (m 3H)PCT/EP2004/014040
3.16-3.40 (m 2H), 3.61-3.80 (m 2H), 3.86-3.95 (m
1H), 7.09-7.18 (m 2H), 7.21- 7.52 (m 5H), 7.66-8.01
3%{91&_')' LM (IV) rt 2.23, 84 1 HNWVR d (ppnm) =
.68- mz 438 (MHH+. 1.90 (m 4H), 1H overlaps with
the water signal, 2.72-2.89 (m , 2.92- 3.09 (m
2H), 3.16-3.33 (m 2H), 3.65-3.

Q
8
O

5  N-Hydroxy-4-methanesulphonyl-benzamidine

Obtained from 4-methanesulphonyl-benzonitrile and hydroxylamine hydrochloride
according to Step 1 in Example 95.
M.P.: 115-118°C

10 Step2
N—O Cl
[
o N ¢ ¢
i\
3
o)

3-(4-Methanesulphonyl-phenyl)-5-trichloromethyl-[1,2,4]Joxadiazole

15 Obtained from N-hydroxy-4-methanesulphonyl-benzamidine (Example 99, Step 1)
according to Step 2 in Example 95.
"H-NMR (300 MHz, CDCl5) & = 3.13 (s, 3H), 8.12 and 8.38 (m, 4H).

Example 100

Following examples are prepared according to Schemes G and H.

20



2H), 3.85-3.97 (m 1H), 7.03-7.17 (m 2H), 7.20- 7.47
(m 5H), 7.58-8.02 (m 5H.LCM (IV) rt 1.95, 85
w@ess@sqy 3. 58 (MrH) +. Exanpl e 86 HcAo Step iPCTI/EP2004/014040
(1- (2-Fl uor o-benzvn- 3-oxo-t8R) - (r2S) - r ( 3- phenyl - urei do
)-methv P-pyrrolidin-1-ylV propyD- carbamc acid
fe/f-butyl ester. Obtained
fromC3/~-telf-butoxycarbonyl am ng6 (2-fl uoro-phenyl) -
butyric acid and 1- phenyl - 3-py @i n-(2Sj -yl met hyl
urea (Exanple 27) according to tke—procedure descri bed
for step 1 in Exanple 32. LM (111N rt 4.79, nmlz 521
(MtNa) +. Step 2 FAF NH2 O HO*O i -l -, - Am no-
A-f Fl uor o- phenyl A-butyryli-pyrrolidN Q-"§J-yl met hyl VS-p
henyl -urea. Cbtained fr the productyof step 1
according to th roce e descri be ﬁor step 2 in

Exanpl e 32. NH, O -
NQ
F -
Step 1
/>7< : \
+ A DMF, 60 °C N 0]
N ’ X
Cl .
cl )To)x\N; 7 - \(H

-

S0

(25)-[3-Phenyl-[1.2.4]oxadiazol-5-ylamino)-methyllpyrrolidine-1-carboxylic acid tert-

butyl ester
164.40 mg (0.62 mmol) of 3-phenyl-5-trichloromethyl-[1,2,4]oxadiazole (Example 95)

(e

and 150.0 mg (0.75 mmol) of (2S)-aminomethyl-pyrrolidine-1-carboxylic acid tert-butyl
ester is stirred in 5 mL of dry N,N-dimethylformamide at 60 °C for 12 hours. The
progression of the reaction is monitored by TLC (Kieselgel Merck 5554 sheets, eluent:
hexane-ethylacetate 2:1). The mixture is evaporated to dryness under reduced
pressure and the residue is purified by preparative thin layer-chromatography using the
same solvent system to afford the title compound.

1H-NMR (300 MHz, CDCI3) 6 = 1.45 (s, 9H), 1.62-2.16 (m, 4H), 3.28-3.70 (m, 4H,),
4.17 (m, 1H), 7.30 (m, 1H), 7.41 (m, 3H), 7.90 (m, 2H).



1 HNWR A (ppm =1.79-1.83 (m 4H), 2.27-2.31 (m
1H), 2.67-2.69 (m 2H), 3.29-3.37 (m 5H), 3.87 and
w@2®F/086dn3 1H), 6.20 (m O0.6H), 6.40 (m 0. 2H)PCT/EP2004/014040
6.81-6.86 (m 1H), 7.06-7.82 (m 8H), 8.41 (bs, 0.5H),
8.52 (bs, 0.2H). LOM (I11) rt 3.12, mz 421 (M+Na) +.
l e 87
SL/ -(1-f*3R) - Am no- 4- (2-fl uor o- phenyl ) - but yrvn- pi peri di
n-"2S) -yl net hyL>< benzam de (TFA salt). Cbtai ned from

bonyl am no-4-(2-fl uoro-p
ic acid and Npi pekxi din-( 2S)-yl nethyl-benza

(exanmpl e 7) according to the procedure desc ed for
Exanpl e 32. 1 ng%(ppm = 1.25-1.75 (m 6H))=N
2.60-3.05 (m 4H 25- 3. 8% lDinxaus-DEAr ti al | y Rid

by water signal), N5-3. 75—m—06-5H)-» 3. 95- O%
0. 5H), 428- 371m 0.3 H), 4.76-4.84 (m 07@NH

7.09-7.5 7.64 (m 1H), 7.76-7.94 (m: 4H) :
8. 25- 8. m 0N7H) 8.55-8.62 (m 0.3H).LC V) it
2.16, mz 398 ( +. Exanple 88 FvX-F HE NN O

L/-{1-[(3f?)-Am no-4-(2-fluoro-pheyl)-butyryl i perid
in-('2S)-ylnnethyl)- benzenesul fonam de (TFA salt).

s S PRl e SSRGS A YRR BASAERAR. bu
lee podact feorastied\p,i (@8)-[Hpmenfyl-[1,2,4Joxadiazol-5-ylamino)-methyl]pyrrolidine-
1-carboxylic acid tert-butyl ester, is dissolved in 4 mL of dichloromethane then 8 mL of
saturated HCl/dioxane solution is added. After the mixture is stirred for 2 hours the
solvent is evaporated under reduced pressure to yield the tite compound, which is
10 used directly in the next step without further purification and characterisation.

Step 3
0 =N
1) CDI, DCE N
HN/U\O/¥ 2) DIPEA, DCE, then heat i 7\/0
07" NH O —NH
I | ;
o™ ok 7
F
—N
\
NYO
_NH

15
(1R)-(2-Fluorobenzyl)-3-0x0-3-{(2 S)-[(3-phenyl-[1,2.4]oxadiazol-5-ylamino-

methyllpyrrolidin-1-yl}-propyl)carbamic acid ferf-buty| ester
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2S>yl net hyl - benzenesul f onam de (exanpl e 25) according
to the procedure described for Exanple 32. LC M (I11)
WO 200202903 m z 434 (M+H) +. Exanpl e 89 PCT/EP2004/014040
L/ -{1-[3- Am no- 4- (2-f | uor oig3henyl ) - but yryl 1- pi peri di n-
3-yl met hyl ) - benzenesul f onam de Obt ai ned from
xnf /28 %Jndm&teméa&rd@anyIsﬂrrba%flz(r?oufré uRES- BB k- Rikture of

grlc acid and @p ge [
74901 {thy8 Mieabz &8 hF%’g?f&%%fwgﬁw%%ﬁ'ug@mmgutyrnc and
6&'79nﬁ§0®e4b”rﬁm@ﬁsqr05b@é])f% ¢>qaﬁ§ﬂb8nﬁ&|m|@aiélé\"\4ﬂ & mL of dry

1 % (thlgrogg]a(lm quq)ratey @,@6}_%0 mg, 6(?@8 m.qjlol) &J %gbqpyﬂﬂ {.Aoxadiazol-5-

@mh@lnagsﬁyﬁétﬁy@mlﬁé%ydl‘bcﬁ@née J(nga{rf;ble G106 H)Stef‘@)zgn(f"l@ﬁ 90 mg,
(078 0WTol7 148 . ul313)2 eq)vfszN- Sfempﬂmylamlr%lsm@redamﬁ mL of dry
1,?% %;Ylﬁr%}g{h%apéimrzl%%nd?gszar%fh 4 %‘Imon E‘)i?onpéoeln?o thg butyric acid and
1,0 edrbbhyldiinuie atoden viBabliany ripixtura z pteipdiat StopleretSiiplng Henzeantinued

a do f.r
o Esiins & Cobfieblrralisb rHRCreTAre = bried for 5ihosys. g, guton i
cadled amlrdorantdmmazaiunedmashed yucosgshvely béthzy 15aP6 didric acid solution,
e, [ ] far .

RN T N —
sulphate Hjiter&l aad hedgolyent isl FraoBdd@rder 48duceay pressure. The residue is
subjected to preparative thin layer chromatography on silica gel (eluent:
dichloroethane/ethanol 5:1) to afford the title compound which is taken directly into the

next step without further characterisation.

Step 4

=N
O NS N |
7/ HCl/Dioxane, DCM V\/O

NH
e __NH

AR

(3R)-Amino-4-(2-fluorophenyl)-1-{(25)-[(3-phenyl-[1,2 4]oxadiazol-5-ylamino)-methyl]-
pyrrolidin-1-yl}-butan-1-one hydrochloride
(1R)-(2-fluorobenzyl)-3-oxo-3-{(2S)-[(3-phenyl-[1,2,4]oxadiazol-5-ylamino-methyl]-
pyrrolidin-1-yl}-propyl)carbamic acid tert-butyl ester, the product from Step 3, is
dissolved in 4 mL of dichloromethane then 10 mL of saturated HCl/dioxane solution is

added. The mixture is stirred for 2 hours then is the solvent removed under reduced
pressure to yield the title compound. If the residue is a solid it is taken up in diethy!



2H), 3.57-3.70 (m 2H), 3.74-3.91 (m 2H), 4.01-4.09
(m 1H), 7.13-7.19 (m 2H), 7.29- 7.32 (m 2H),
wQ 28805049 (m 3H), 7.76-7.80 (m 2H), 7.92 (bBCT/BPH0p4/014040
8.51 (m 1H). LOM (I11) rt041.92, mz 370 (MtH) +.
Exampl e 91 NHO O HOMO
efNef &nd hreRamer and fijtereldl Otierwizlee ithe r&3idye 16 an oil, this is taken up in

1(&@2&%%& 'tHE%QMéRt'isb S\pazp(cenrr]a‘%géj Itof 8&%&%3 "J1'h|(sTpFr§cgdallJlré ?s' repeated

two3triés foeford tHealtiecmtp@yd.am no- 4- ( 2- f | uor o- phenyl ) - but
ric acid NAzetidi n- 3- -benzenesul f onam d

| hyl
1R P00 3812, RGP Ty B8 2 O Ur B Abed JOSET tbls Bdr(bs, 1H),
. I 32 2k}l = 2 }
; 32?*32@?3?2@%;*51% S80S ggzi @293#@9'3@‘9?%%790% (m, 2H), 7.13-
7.2H)(m, 3HB67.328047 (M, FH) 7-58 O3- HHo7-§&y-9QHIML 2/H)089%-818 (m, 1H),

260y 7. 26-7.33 2H), 7.52-7.64 3H),
8'§@ﬂ1§%77 (m 3H), é.m04 (H)bs, 3H) . LC/I\/gsm(ll;_Drt 1. 99,

LGAMS AdshedMVH) m/z £24iMtE .92 NH, O HO* -O Step i boc boc
EDC, HOBt

10

Example 101

——

N

=N
N |

2 x HCI v\/O

NH, O —NH

-

7
F

Prepared according to the procedure above outlined for Example 100 Steps 1 to 4,

15

according to Schemes G and H.

Step 1

N

;(b

_NH

A

N

20
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DI EA, DWF

1- (2- Fl uor o- benzyl) - 3- oxo- 3- ( 3- phenoxynet hyl - azeti di n-
wa20540p00py -carbanmic acid tertbutyl ester A nPQI/EP®OG614040

33.0 ng (0.11 mmol) of 105

(3/ Rt e/f but oxycar bonyl am no- 4-[ 2-f | uor o- phenyl ] -

rrolidine-1 carbox lic acid

QI:MQB di net hyI am nopr opyl ) car bodi i ni de °
OEYéMé&CanQQ' gf‘trhy ar% et )FLLZ ﬁ@x@cﬁam &ﬁrldme Exam gc? ?68 and

IISOprOpil]e ISSIrr
(E)mrmmreg ylmwm*rdlaedrctarwym adig fert-pefy| Eetar syntbesisasf according

t I 28 th t
@F@ggé&é@;ﬁ}‘g@ﬁfﬁ%qbﬁe utl ngl 2 di I) ut edevmmt)l’(l ure s
' [iNIRO(BOTEIREN €5 D BB IBed W5 Is, aglsyatusatmgoa(ﬁueﬂu)s 3.20-3.45 (m,

bi car bonat e sol ution and brine, dried over sodiu
46\ phat@, dht, éadon.atidt 1eRIEN, 166 €8 (gaegamr%osmé 1H), 8.78
sm:jue is purified using flash chromatography (silica

dc:i]g el uent: 25% cycl ohexane in ethyl acetate) to
afford the title compound. LC/MS (115) rt 3.21, niz
Stepd (MrH) +. Step 2 F\ LF HO O boc

S- Ami no- F*-f | uor o- phenv P
-i - O phenoxynet hyl -azeti di
salt). A solution of 20.0 (0/045 nmol ) of

1- (2-fl uoro-benzyl) - 3-oxo-3N3- henoxymst hyl azeti di n-
1-yl)-propyl]-carbamc acid tert ester in 300 nL
of trifluoroacetic acid and 700 di chl or onet hane
is stirred at roomterrperature\N h and t hen

evapor at ed

but an-i -one (TFA

(3-Pyridin-2-yI-[1,2 4loxadiazol-5-y|)-pyrrolidin-(2 S)-yImethylamine di-hydrochloride

Obtained from (2S8)-[(3-Pyridin-2-yl-[1,2,4]oxadiazol-5-ylamino)-methyl]-pyrrolidine-1-
carboxylic acid terf-butyl ester (Example 101, Step 1), and synthesised according to the
procedure for Example 100, Step 2.
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under reduced pressure to give the title conpound. 1
HNWd (ppm) = 2.32 (d, 2H), 2.86-3.06 (m 3H),

WS2@80%00D (m 3H), 3.80-4.00 (m 2H), 4.01-4.BGI/EP3004/014040

2H), 6.91 (t, 3H), 7.15 (t1062H), 7.23-7.34 (m 4H),

8.01 (bs, 3H). LM (I1) rt 2.35, mz 343 (1vHH) +.

Sg%e& conpounds in Table 13 are synthesized according to
e procedure shown for Exanple 92. TABLE 13 Exanpl e

Structure LC-M5S NWR 93 LC/MS (I11) 02, 1 HNWR d

(ppm) = 2.31 1fAl NH mz 344 (M . 2H),
2.85-3.04 (m 3H), 3.50-4.05 (m 4 .12 (g, 1H),
4.37-4.39 (m 2H), 6.77 (t, 3H), 69456.98 (m 1H),
7.13- 7.18 (m 2H), 7.31-7.34 (m 2H), 4-7.71 (m

1H), 7.96 (bs, 3H), 8.09- 8.11 (m 13@ Exn'ple 94 F- XF
L/ 414"RJ- Am no-4- (2-f| ygro- phenyl )-b Qg - pi peri di n-
3-yl met hyl >- benzar pi de | TFA 33[)

_—NH

é*o

(1R)-(2-Fluorobenzyl)-3-0x0-3-{(2 S)-[(3-pyridin-2-yI-[1,2 4]oxadiazol-5-ylamino)-

methyll-pyrrolidin-1-yi}-propyl)-carbamic acid tert-butyl ester

Obtained from (3-pyridin-2-yl-[1,2,4]oxadiazol-5-yl)-pyrrolidin-(2S)-ylmethylamine di-
hydrochloride (Example 101, Step 2) and (3R)-tert-butoxycarbonylamino-4-(2-fluoro-
phenyl)-butyric acid, and synthesised according to Example 100, Step 3.

Step 4
\
N /
N T
2 x HCl V\/O
NH, O —NH

(3R)-Amino-4-(2-fluorophenyl)-1-{(2 S)-[(3-pyridin-2-yi-[1,2,4]oxadiazol-5-ylamino)-

methyll-pyrrolidin-1-yl}-butan-1-one. Di-hydrochloride




10

15

20

25

salt). Cbtained from
(3f?j -tel Y-butoxycar bonyl am no-4- (2-fl uoro-phenyl) - but

wQ@ e008/056003 and / Vpi peri di n- 3-yl nmet hyl - benzyl aP@TIEP2004/014040
(exanpl e 9) according to th¥ procedure described for
exanpl e 32. Prepared as a m xture of diastereoners.

Optdif&d (frbaq r(q R)2(21f4hord5ﬂe¥12§"l§’-§ ddtidd(2s)- {@@mnﬁ_z%fm 2 /4]oxadiazol-5-

Procedure f égl}an I nt er med| at e accor di ng

ylsahm)éﬂefhyldzpyr@“dﬂ;t Propyrgadegnigacid ey est%ﬁﬁéﬁraple 101,
srép &) dh@3yRREG Y éacem.n@to@a%mraré@ .Sk gol ) of

benZonitril e di ssol ved met hanol is added

20N (30Q MHESCRIe) DYSA-deiel 7_1r&ﬁnﬂiéfém #ld}, 250288 (m, TH), 2.62-
288 (R 26885 e T 7 ol 38R R s, 0054 (.

1HY, . 0281 7dr (md e H) $80+A5d(nh, r H)20. Om7_.16)trrrezrﬂr)aﬁf(24 -7.35¢m, 2H), 7.53-
725(%)32(}# ), 2 o508 ! Sk Ak d 854 p0 WS 6% 48 el 8.70-8.76 (m,

room tenper at ur e, vent 1s'r
Tdnder reduced pressure The residue is taken up in 50

L%%I(M%‘bgrw egg[l\m—HS]ﬁf chl oroform The organic

I's Separa ed twice with 30 nL of water,
and dried over magnesi um sul phate. The m xture is then
filtered and evaporated under reduced pressure. The
residue is crystallised with diethyl

Example 102

Cl

N |
HCI \?/O

Prepared according to the procedure above outlined for Example 100, steps 1-4

according to Schemes G and H.
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ether to afford the title conpound. MP.: 77-79 0OC.
Step 2 OH (C3CCO 20dd d

w@2@88e5ph3 5-t ri chl oronet hyl - P, 2, 41oxadi azol e AOI/AP2008014040
g (129.7 mmol; 23.7 nlL) of1@8ri chl oroaceti c anhydri de
in a 250 nL round bottomflask protected with a

St\%ﬁh‘:i um chl oride drying tube is added portionw se,

th stirring, at roomtenperature over 20 m nutes,

8.82 g (64.80 nmol) of the predyct fromstep 1. Wen
addition is conplete, the m ¢ i s heated to
90-1200C for 75 m nut es,I g hot mxture is then
poured into a stirred ice-water \sol ution. The
resulting solid is crystallised wtN hexane or
diethylether to give the title genmpopnd. 1 H NVR (300
MHz, CDCI3) d = 7.60-7.45 (m 3HI\\8.15 (m 2H).
Exanpl e 96 Prepared foll owi ng the procedure outlined
for Exanple 95 according to ScheneNH. O O Step i
/ V- Hvdr oxypyri di ne- 2- car bqyani dé Cbt ai ned from
pyri di ne-2-carbonitril\e antl hydroxyl am ne
hydr ochl ori de accordi t R in Exanple 95. MP.:
115-117 C O

(25)-{[3-(3-Chlorophenyl)-[1,2 4]loxadiazol-5-ylamino]-methyl}-pyrrolidine-1-carboxylic

acid fert-butyl ester

Obtained from 3-(3-Chlorophenyl)-5-trichloromethyl-[1,2,4]Joxadiazole (Example 97)
and (2S)-aminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester, synthesised
according to the procedure for Example 100, Step 1.

Step 2
Cl
—N
\
NYo
:/NH
HCI HN 7

[3-(3-Chlorophenyl)-[1.2,4]oxadiazol-5-yil-pyrrolidin-(2 S)-yimethylamine hydrochloride
Obtained from (2S)-{[3-(3-chlorophenyl)-[1 ,2,4]oxadiazol-5-ylamino]-methyl}-

pyrrolidine-1-carboxylic acid fert-butyl ester (Example 102, Step 1), and synthesised
according to the procedure for Example 100, Step 2.

"H-NMR (300 MHz, CDCl; + dg-DMSO) & = 1.75-2.20 (m, 4H), 3.20-3.30 (m, 2H), 3.71
(m, 2H), 3.81 (m, 1H), 7.40-7.50 (m, 2H), 7.85 (ddd, 1H), 7.88 (dd, 1H), 8.57 (m, 1H),
9.00 and 9.42 (bm, 2H).
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Step 2 A d 2-(5-Trichl oronet hyl -

P, 2, 41oxadi azol - 3-yl ) - pyri di ne Cbtai ned from
wa.teolpsiioaxy- pyri di ne- 2- car boxam de (Exanpl e 96PCBERWOL)14040

according to Step 2 in Exam¥l e 95. 1 H NVR (300 MHz,

DVMSO-d6) d = 7.68 (2xdd, 1H), 8.07 (ddd, 1H), 8.14

gtggs 1H), 8.81 (m 1H). Exanple 97 Prepared foll ow ng

t he procedure outlined for Exanple 95 according to

Schene F. ' O Step i 3-Chl oro-L/-pwdEnoxy-benzam di ne

Obt ai ned from 3-chl or obenzoni t €i+e ydr oxyl am ne

hydr ochl ori de according to Step 1 i #%anmple 95. MP.:

115-118C Step 2 d d

3- (3-Chl or ophenyl )-5-trichl oronet hyl -ri

—2qftloxadi azol e
m dl ne ( Exanpl e
97, Step 1) accordiing tQ Step 2 in Exanpl & 95. 1 H NWR
(300 MHz, CDCI3) d|= 7.44 (dd, 1H), 7.5p (ddd, 1H),
8.04 (ddd, 1H), “NH O _—~NH

[3-(2S5)-{[3-(3-Chlorophenyl)-[1,2 4]oxadiazol-5-ylamino]-methyl}-pyrrolidin-1-y)-(1R)-

(2-fluorobenzyl)-3-oxo-propyl]-carbamic acid ferf-butyl ester

Obtained from [3—(3-chlorophenyl)—[1,2,4]oxadiazol-5-yl]—pyrrolidin-(28)-ylmethylamine
hydrochloride (Example 102, Step 2) and (BR)-tert-butoxycarbonylamino-4-(2-fluoro-
phenyl)-butyric acid, and synthesised according to Example 100, Step 3.

1H-NMR (300 MHz, CDCl3) 6 = 1.38 (s, 9H), 1.80-2.10 (m, 4H), 2.50 and 2.90 (m, 2 x
2H), 3.20-3.70 (m, 4H), 4.23 (m, 1H), 4.38 (m, 1H), 5.38 (m, 1H), 7.00-7.25 (m, 4H),
7.32 (bm,), 7.35 (m, 1H), 7.42 (m, 1H), 7.87 (ddd, 1H), 7.97 (dd, 1H).

Step 4

Cl
N
|
@)

N\
5

HCI NH, O

N
=
i@
F
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1H). Exanple 98 Prepared follow ng the procedure
outlined for Exanple 95 according to Schene F. P O

W@R@sem003 3- Fl uor o- L/ -hvdroxy-benzam di ne Cbt BETEP2004/014040

from 3-fl uorobenzonitrile &d hydroxyl am ne
hydrochl ori de according to Step 1 in Exanple 95. M

(BR)-A thintb ()8 [B-B-dHlorbbh 1 2 416%=RIRNY-ylamino]methyl-pyrrolidin-1-
-5-tr1 chl or onef - .2,41oxadl azol e al ne rom

- D ik ' Exanpl e 98, Step 1)
omtainedli nofré St if- - i A inol- -
oG 3) d= 7 26{33(]%%) i{ﬁ)@%?ﬁz%’@') ﬁg'ﬂj&%ﬂé{%& ?Enﬁyl%ﬂ??o] methyl}
pvrf@'si'r(-ﬂqy')ﬂﬁ).-(M%\Zgb@wp@dl-% ¥0if ngciche fert-butyl  ester
(@Eahg@subg stgﬁ ki, 2fd sRtheS¥8ABE@rdRg RFEUHIBY 0bOsRpEM®

F. ' dStep |
" i-NNH: O MH, #giacﬁla)n@ﬁjﬂ@ﬁohw {DeAdArdP TS (m, 1H), 2.83-2.89 (m,
1H), 3.21-3.25 (m, 1H), 3.39-3.53 (m, 5H), 3.99-4.03 (m, 1H), 4.40-4.42 (m, 1H), 6.93-
6.97 (m, 1H), 7.00-7.04 (m, 1H), 7.14-7.19 (m, 1H), 7.21-7.40 (m 3H), 7.59 (bs, 1H),
7.76-7.78 (m, 1H), 7.87 (s, 1H), 8.66 (bs, 3H).
LC/MS (Method VII) m/z 458 [M+H]"

Example 103

N
N0
HCI
NH, O —NH

<
<

N

Prepared according to the procedure above outlined for Example 100, steps 1-4,
according to Schemes G and H.
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ot ai ned from 4- net hanesul phonyl - benzonitrile and

hydr oxyl am ne hydrochl ori de according to Step 1 in
wEx@sps@od5. M P.: 115-1 180C Step 2 d d PCT/EP2004/014040

3- (4- Met hanesul phonyl - phen¥tl) - 5-tri chl oronet hyl -ri, 2, 4

loxadi azol e Ootained from

IC5111ydr oxy- 4- met hanesul phonyl - benzam di ne ( Exanpl e 99,

tep 1) according to Step 2 in Exanple 95. 1 H NWR

(300 MHz, CDCI3) d = 3.13 (s,=3H), 8.12 and 8.38 (m

4H) . Exanple 100 Fol |l owi ng e s are prepared

according to Schenes G and Hb i .NH, ODWV, 60 C

ad d ) (2SH3-Phenyl -

P. 2, 41oxadi azol - 5-yl am no) - et hv

pyrrolidine-1-carboxylic acid te

mg (0.62 mol ) of

3-phenyl -5-trichloronet hyl -[ 1, 2, 4] oxadi azol e ( Exanpl e

95) and 150.0 ng (0.75 nmmol ) of NH

(2S)-am nonet hyl - pyrrol i dige- 1- carboxylic acid

tert-butyl ester is stirred\in 5zm _ of dry
N, N- di net hyl f or mam de 8‘ jo?lz hours. The

(28)-{[3-(3-Fluorophenyl)-[1,2.4]oxadiazol-5-ylamino]-methyl}-pyrrolidine-1-carboxylic

—N
but\dl ester 164. 40
NS

acid fert-butyl ester

Obtained from 3-(3-flucrophenyl)-5-trichloromethyl-[1,2,4Joxadiazole (Example 98) and
(2S)-aminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester, synthesised according
to the procedure for Example 100, Step 1.

Step 2
F
—N
\
NYO
:/NH
HCI HN 7

[3-(3-Fluorophenyl)-[1,2,4]oxadiazol-5-yl]-pyrrolidin-(2 S)-ylmethylamine hydrochloride
Obtained from (2S)-{[3-(3-Fluorophenyl)-[1 2,4]oxadiazol-5-ylamino]-methyl}-
pyrrolidine-1-carboxylic acid tert-butyl ester (Example 103, Step 1), and synthesised

according to the procedure for Example 100, Step 2.

'H-NMR (300 MHz, CDCl; + ds-DMSOQ) 6 = 1.75-2.20 (m, 4H), 3.10-3.38 (m, 2H), 3.69
(m, 2H), 3.81 (m, 1H), 7.25 (m, 1H), 7.48 (m, 1H), 7.66 (ddd, 1H), 7.78 (dd, 1H), 8.62
(1H, m, NH), 8.90 and 9.42 (bm, 2H).
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15

progression of the reaction is nonitored by TLC
(Ki esel gel Merck 5554 sheets, eluent:

wheooanssoes hyl acetate 2:1). The mixture i s evapPCHEPIHOL/G14040

dryness under reduced pressre and the residue is
purified by preparative thin |ayer-chromatography

é{%égg the sane solvent systemto afford the title
o

ound. 1H NWR (300 MHz, CDCI3) d = 1.45 (s, 9H),
1.62-2.16 (m 4H), 3.28-3.70 (m 4
7.30 (m 1H), 7.41 (m 3H), 7.
HCl / Di oxane, DCM HCI HN\\A
(3-Phenyl -[ 1, 2, 4] oxadi azol -5-yl ) pyrro
yl am ne hydrochl ori de The product from ,
(2S)-[3-phenyl -[ 1, 2, 4] oxadi azol - 5-yl api no i methyl]pyrr
ol i di ne- 1-carboxylic idtert-butyl tgy, is
di ssolved in 4 m _ |of ﬁ(ihl or onet hane %n 8 m _ of
saturated HCl /dig ionis addegyyAfter the
mxture is stirréd 2 Weiir st he soTvent is
evapor ated under reduced gressire tg yield the title
conmpound, which is usedgdirect! y NN e next step
wi t hout further purification.and ghar/acterisation.
Step 3 1) CDI, DCE 2) £ DCE, en heat | "Vo"NH
O OH f1ffl-(2-Fluorob
P- 3-0x0-3-f(2S)-rf3-p
et hy

-ri. 2.4l oxadi azol - 5-yl am nom

[(1R)-(2-Fluorobenzyl)-3-((2 S)-{[3-(3-fluorophenyl)-[1,2,4]Joxadiazol-5-ylamino]-methy/}-
pyrrolidin-1-yl)-3-oxo-propyl]-carbamic acid tert-buty! ester

Obtained from [3-(3-fluorophenyl)-[1,2,4Joxadiazol-5-yl]-pyrrolidin-(2S)-yimethylamine
hydrochloride (Example 103, Step 2) and (3R)-tert-butoxycarbonylamino-4-(2-fluoro-
phenyl)-butyric acid, and synthesised according to Example 100, Step 3.

Step 4

o/
<1

=
xI

HCINH, O  —

ligg,



10

15

20

25

pyrrolidin-i-vD propyDcarbam c acid fe/-butyl esterln
a 25 m _ round-bottoned flask is stirred for 2 hours

W@ p@ss56003 r ogen a m xture of 74.90 ng (0. 38 mMmeL)/ERF004/014040
(3R) - t eAf - but oxycar bonyl am®3o- 4- (2-f | uor o- phenyl') - buty
r|c and 64.70 ny (O 40 mmol ; 1.05 eq ) of

nutha}-pyveatigin- -m)—buwhmg&bﬂm

s WA g

ylﬁn_mo]anahyihpyrr@fdlmﬂ -yl/3-oka-gropyibearbamivy beidi tag- blus_,ll ester (Example

RS e heResd Attt BRRREPHSRRE butyr i c

1H£NM|R 4800 MHzZ, -CRCEPOY di7iond.0670| aHy,eArsies (mXQH; €3.21-3.27 (m,

TPheh38 SheaP0LEh S LA e A SRl T, B lm, 21, .55

6*97u m‘> 1H15he 0301.04 l(mn 1H§, ToRlredt 9’2.29???32%?5@} gfi??o7n62 -7.65 (m,

1§'bt7u?4a?€8 (é’e S)Iu\ﬁ/13|¥y(8?' B’B g@%l(tbsoﬁlél?e sol ution, water

Les viethed Vil heg 483 gni+Rpgnesi um sul phate, filtered and
the solvent Is renoved under reduced pressure. The

residue is subjected to preparative thin |ayer
chromat ography on silica gel (eluent:
di chl or oet hane/ et hanol 5:1) to afford the title
E which is taken directly into the next step
W t hout further characterisation. Step 4 HCl /D oxane,
DCM HCI NH. O
(3ffl-Am no-4-(2- quorophenyt}~éfﬂ§28Vr(3 phenyl -
. 2, 41oxadi azol - 5-yl am no) - met hvipyrrol i di n-
1 yI> but an- 1- one hydrochl ori de

=N

o )
@MQ

Prepared according to the procedure above outlined for Example 100, steps 1-4,
according to Schemes G and H.



(1
R) - (2-fl uorobenzyl ) - 3-o0x0-3-{(2S)-[ (3-phenyl -[1, 2, 4] ox
w@eioansdoed- yl am no- met hyl ] - PCT/EP2004/014040
pyrrolidin-1-yl}-propyl)catBam c acid tert-butyl
ester, the product from Step 3, is dissolved in 4 nL
of dichl oronmethane then 10 nL of saturated HCl/di oxane
solution is added. The m xture is stirred for 2 hours
then is the solvent renoved under reduced pressure to
S)fé lld the title conmpound. If the residue is a solid it
'Y { aken up in diethylether and hexane and filtered.
Clhervvise, if the residue |s an oil, this is taken up
in 10 nL of dioxane and éh%sa vent is evaporated to
dryness. This procedure Ys Tepeated two tines to
afford the title conpound. 1) (300 MHz, CDCI3) d =
1.82-2.00 (m 4H), 2.66-2.7Q 1H), 2.84 (bs, 1H1
3.21 (bs, 1H), 3.33-3.53 (m 4.01 (bs, 1H), 4.39
(bs, 1H), 6.92-7.03 (m 2H), 7.13 7,21 (m 1H),
7.32-7.47 (m 3H), 7.58 (bs, 1H), 7‘.%8-7.90 (m 2H),
7.94-8.06 (m 1 H, 8.66 (m 3HNJLCOB (Method VII)
mz 424 [ MtH] +. Exanpl e 101 Prepar according to the
procedure above outlined for Exan'pll\ﬁ_l 100 Steps 1 to 4,
according to Schenmes G and H Step
i r2SVr (3-Pyridin-2-v[-ri, 2Q1oxadi azol - 5-y[ ani no

)" -nriethvn-Pyrrolidin -1 Cc b’\?ﬁ Pc acid ferf-butyl

ester Cbtained from
2-(5-trichloronet hyl “1 1\2,4] ox
(Exanpl e 96) and

28 -am nonet hyl -pyrrol [ d| ne- 1-car boxylic acid

- ethagasuinhonylphemdls! dedloxadiazalibrvkaninol-methyll-pyrrolidine-1-

cé}bsﬁmeu&ﬁ RbuKasel © 100 Step 1.
Obtained from 3-(4-methanesulphonyl-phenyl)-5-trichloromethyl-[1,2,4]Joxadiazole

zol - 3-yl)-pyridine

(Example 99) and (2S)-aminomethyl-pyrrolidine-1-carboxylic acid tert-butyl,
synthesised according to the procedure for Example 100, Step 1.

'H-NMR (300 MHz, CDCI3)l 6 = 1.45 (s, 9H), 1.60-2.18 (m, 4H), 3.05 (s, 3H), 3.25-3.70
(m, 4H), 4.17 (m, 1H), 7.46 (m, 1H), 8.00 (m, 2H), 8.20 (m, 2H).

Step 2

0=57°
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1 HNWR (300 MHz, CDCI 3) d = 1.45 (s, 9H), 1.60-2.20
(m 4H), 3.20-3.45 (m 4H), 4.15 (m 1 H), 7.38 (m 1
woRsB5dB (m 1 H), 7.79 (dd, 1 H), 8.08 (dd, HCHEP2004/014040
8.78 (dd, 1 H). Step2 2x HOS5 HN S
(3-Pyridin-2-yl-f1,2, 41oxadi azol - 5-yl) - pyrrolidin-(2S)
YA RiarledliBRbR Ay iY L5 9501, 06 (Rb At
hydljocpleride| i di ne- 1- carbo;<yl,ic acid fe/f-butyl ester

KRR i s PP ene BB B TR 159 G0 ooy

metityd}- By reaic imbehclqubgox)fﬁc egid-téﬁ-@g%ﬁste( (EXxapwtd th4) S2epyi); and
P.2, 41 ' - 5 i_no) -
sinyGedter &R, I Y SRR R 0 8P Zout 1 est er

ot ai ned from

8{3'%” di n-2-yl -[1, 2, 4] oxadi azol -5-yl)-pyrrolidin-(2S)
%ﬂ t hyl am ne di hydrochl ori de (Exanple 101, Step 2)
and (3R)-tert-butoxycarbonyl am no-47(2-fl uor ophenyl ) -
butyric acid, and synthesised ageegeidng to Exanple
100, Step 3. Step 4 2 x HC
(3ffl-Am no-4-(2-fluorophenyl)-1-r(/ZSrr(3-pyridin-2-y
| -f1.2. 41 oxadi azol - 5-yl am noV
met hvl | - pyrrolidin-1-vl>-butan-1-oR
Di - hydrochl ori deCbt ai ned from
(1ft)-(2-fluorobenzyl)-3-o0x0-3-{(29)-] Hyri di n- 2-yl -
[1, 2, 4] oxadi azol - 5-

|
yl am no)-methyl]-p rroI(Ddin-l-yI}-pro,\er Ocar bam ¢
acid ferf-butyl esfer /l(lgarrple 101, Step 3), and
synt hesi sed according Rprhe 100, NHep 4.

[(1R)-(2-Fluorobenzyl)-3-((2 S)-{[3-(4-methanesulphonylphenyl)-[1,2.4loxadiazol-5-
ylamino]-methy(}-pyrrolidin-1-yl)-3-oxo-propyl]-carbamic acid fert-butyl ester

Obtained from [3-(4-methanesulphonylphenyl)-[1,2,4]oxadiazol-5-yi]-pyrrolidin-(2S)-
ylmethylamine  hydrochloride  (Example 104, Step 2) and (3R)-tert-
butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid, and synthesised according to
Example 100, Step 3.
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1 HNW (300 MHz, CDCI3 + DMBO-d6) d = 1.88-1.99 (m
4H), 2.50-2.58 (m 1H), 2.62- 2.68 (m 1H), 2.97-3.03
W@ 2005056003 3. 12-3.17 (m 1H), 3.33-3.40 (m 3H)PCT/EP2004/014040
3.50-3.54 (m 1H), 3.70-3.Y% (m 1H), 4.25-4.27 (m
1H), 7.04-7.16 (m 2H), 7.24-7.35 (m .2H), 7.53- 7.58
(m 1H), 7.95-8.06 (m 2H), 8.19-8.24 (bs, 3H),
8.43-8.46 (m 1H), 8.70-8.76 (m 1H). LC M5 (Met hod
VI1) mz 425 [ MtH] + Exanpl e 102 Prepared according to
Sttgq% procedure above outlined for Exanple 100, steps
1-4 according to Schenes G and H. Stepi (
SM-irS-CS-Chl or ophenvP-ri M. "%g%i_é ol
-yl -adm noi - met hyl Vpyrrol i di né=ixcdar boxylic acid
te/f-butyl ester Obtained from
3-(3-Chl orophenyl )-5-trichl orong
(Exanmpl e 97) and
(2S) - am nomet hyl - pyrrolidi ne-1-carb9xylic acid
te/f-butyl ester, synthesised accordyng to the
procedure for Exanple 100, Step 1. g

r3- (r 3- Chl orophenv P-ri, 2. 41oxadi af%\%%-v

[1, 2, 4] oxadi azol e

-pyrrolidin-(2SWl net hyl am ne hydrochf’ori de Obt ai ned
from
(28)-{[3-(3-chloropHQﬁ Wz[ 2,4]pf£yﬁazol-5-y|an1no]-
nmet hyl } - pyrrolidi ne-1-arbgkylic acid terf-butyl
ester (Exanple 102, ep ) nt hesi sed accordi ng
to the procedure for ExanEIe 100, GBtep 2 .

(3R)-Amino-4-(2-fluorophenyl)-1-((2 S)-{[3-(4-methanesulphonylphenyl)-
[1.2,4]oxadiazol-5-ylaminol-methyl}-pyrrolidin-1-yl)-butan-1-one hydrochloride.

Obtained from [(1R)-(2-Fluorobenzyl)-3-((2S)-{[3—(4—methanesulphonylphenyl)-
[1,2,4]oxadiazol-5-ylamino]-methyl}-pyrrolidin-1-yl)-3-oxo-propyl]-carbamic  acid ternt-

butyl ester (Example 104, Step 3), and synthesised according to Example 100, Step 4.
'H-NMR (300 MHz, CDCl;) 6 = 1.80-2.03 (m, 4H), 2.75-2.81 (m, 2H), 3.07 (s, 3H),
3.21-3.27 (m, 1H), 3.34-3.55 (m, 4H), 3.60-3.68 (m, 1H), 3.96-4.06 (m, 1H), 4.43-4.50
(m, 1H), 6.94-6.98 (m, 1H), 7.02-7.05 (m, 1H), 7.16-7.21 (m, 1H), 7.30-7.34 (m, 1H),
7.98 (d, 2H), 8.14 (d, 2H), 8.35 (bs, 1H), 8.64 (bs, 3H).

LC/MS (Method VIl) m/z 502 [M+H]".

The following compound (example 105) was prepared according to the following
experimental procedure:



1 HNW (300 MHz, CDCI3 + d6-DVMSO) d = 1.75-2.20 (m
4H), 3.20-3.30 (m 2H), 3.71 (m 2H), 3.81 (m 1H),

W@ 2008076080 (m 2H), 7.85 (ddd, 1H), 7.88 (dd, BEH/EPBOET14040
(m 1H), 9.00 and 9.42 (bm172H). Step 3 O O NH O -NH
r3-r2s"-ff3-f3-Chl orophenvn-ri, 2, 41oxadi azol - 5-yl am no
[ -methyl )-pyrrolidin-1-ylV Pffl- o)
(21fl iobenzyl)-s- 0xo0- pr Qpy -carbanic acid WP-Houtyl

|nd from NH, O
roffhenyl ) -[ 1, 4]13%@ LRIFAs- y1 - pytr ol i dfn’
5!—[] gr chl or e (Exanpl e 102, Step N

R) tert- oxycay bonyl ami no- 4- ( 2- fI'uor ophenyl ) - E II?7

s.acFd, and synfhesi s2dFAdcRFMi ng to Exanpd
p 3. 1H NWR (300 M, orégdedtie HPEC 1. 38 (&

O (m 4H), 250and2pQO(m 2 x 2H),

3.20-3.70 (m 4H), 4.23 (m 1H), 4.38 (m 1H), 5.38

(m 1H), 7.00-7.25 (m 4H), 7.32 (bm), 7.35 (m 1H),
.42 (m 1H), 7.87 (ddd, 1H), 7.97 (dd 1H). Step 4

HO NH( 3f fl - Amj no- 1- "-chl or ophenv
Tor 2(%2 ZH'? oPhdi eétzo(I)Agi I?\é\&tqg %X'?ﬂlf py?of"&oindl Rf 1-(8R)-tert-
5 b&&lg%ycérdo?yfahﬂﬁ-@ﬂ%ﬂ&ro- W?Wbétyﬁ@%cﬂ}’ﬂlilgﬁfﬁbo’f 5A®y of triethylamine
ai ne

in & wellf.g Pe-igrodiaraiatsy REAYTT) A0 HLQfk QM b V-dimpthyliprmamide

sd?t]:trd’ﬁeéfwl(benzotnalzol 1 YL) N-N-N ,N —-tetrameth){luromum hexafluorophosphate
rrolidin- % cPn(Zquorobenzy

(R P edih eerads o - AT, (TG BhIG E2eBiLe oL G205 NN

3 g s‘é | | :
dngt'egﬁllf phaardid mbhezfs tﬁ@do%h@kh@%rﬁ;@el Eggnirl% 6L %(5()@5 mmol) of N

10 mgtrqyﬁnozplgo}mg 38 edlﬂjnd the ggacgorggm(w\re is stlrred overnight at 50°C.

Solvents are removed under reduced pressure, 500 uL of a solution of trifluoroacetic

[ 3- (é ch
(25)-yl
and (3|
but yrj

acid in dichloromethane (33% v/v) is added and the reaction mixture is stirred for 2 h at
room temperature. After removal of the solvents under reduced pressure, 500 pL of
methanol are added and the crude material is purified using preparative HPLC with a
15 10 min. linear gradient from 5% to 95% acetonitrile in water (0.1% TFA) to afford the

title compounds.

Example 105
20

H” “OH
NH, O
N
F
Ho

3-Amino-4-(2-fluoro-phenyl)-1-(3-hydroxymethyl-piperidin-1-yh-butan-1-one
25 LC/MS (V1) (1-30%, 8 min) rt 5.28, m/z 295 (M+H)".

Further examples from this series are exemplified below:



1H), 3.21-3.25 (m 1H),
(m 1H),
W@ 2080760031 (m 1 H),
3H), 7.59 (bs, 1H),
8.66 (bs, 3H)
Exanpl e 103 Prepared

3.

4.40-4.42 (m 1H),
7.14-7.19 (m 1H),
7.76-7188 (m 1H),
LCMS (Method VIT) mlz 458 [ MtH| +

accordlng to the procedure above

39-3.53 (m 5H), 3.99-4.03
6.93- 6.97 (m 1H1

7.87 (s, 1H),

outtiedfor—Exanpte
Schemes G and H Ste
NSH- CrS—O-FIuorophen n

(2S) - am nonet hyl -
terf-butyl ester,

1uu

methyLymw{Fol
uer &ot ai ned

pyrrolid
synt hes

i M. “oxadi azol

steps—1=4;

N . FT .
di neji-carboxylic aci

F _NH
4] gxadi azo

.N.\
e
sed accordlnq#to

procedure for Exapple
- Wh

k0

(mydHo 7 /mﬁddd

neihy
phenyl)

fne-1-c¢
3, Step

m3+d6W§m
2H), 3.69 (m

0

U1loxadi azol -

1.75-2. 20 4H) 13. 3
81 (é 1H), (r7‘]25|_|)(m/’1'g;}

Step 1. Step 2 '%NQN

am fe hydrochlorld tain
£ 5-yl am naf -
- but yl

d accordi

78 \ddo 1H) B

0]

7. 21- 7TPADEPIU04/014040



(1H m NH),

8.90 and 9.42 (bm 2H).Step 3 O O**NH O

-NH rffl-(2-Fl uorobenzvn-3-((2S)-fr3-(3-fluorophenyl) -

WO 2004a8000x | | azol

pyrrolidin-i-vD S-oxo-propydl

ester btained from

-5-yl am nol- net hyl >-

PCT/EP2004/014040
-carbam c acid ferf-butyl

(28) yI nmet hyl am ne hy chl orige (Exarrpl e 10 2)
andg(3R) -tert-but Cc rb:on,yla I no-4-(2-fluoro nyI)-
I:but ric acid, and synthes|s cor §HnNgot o Fac
Q t eINHB. oStep/4\'H—|Cl NHO
Of nb- 44|( 2- fil uor ophenyl ) -TL- ( -f uor opheny
| HIY2, &Toxadi a¥ol »5-yl am pol nat hyl ) - pyrrekidi n-1-v
-butan- 1- one h chloride Obtained from [ (I
R) - (2-fl uorobenzyl)-3-((2S)-{[3-(3-fluorophenyl)-[1,]2,
4] oxadi azol -5-  F.,C
yl am no] - met hyl } - py oRkdi n- 1-yl) - 3-oxo- propyl/ - car bam
ic acid ferf-butyl ester (Exanple 103, SteRc3d3) .ard
syncheS|sed accor di ng=th Erg<arrp e 100, Step 4. 1/H NMNR
~P6 ‘Nﬂ) @ 73-283 (m
38 (r . 3/58-3.72
), & 6. 93-
7. 12 7.17\ ( 2H) ,
.65 (m 1H), 7.74-7776 (d,
(bs, 3H). LC/I\/S(I\/Ethod VI 1Y)
4 N
\S\<NH2
: § e
F NH, o  —NH - " g)
5 NH, O —NH
o
F 0
F
F HN
F- N/<F
- F
NH2 O 5./N\ F ,
D NH, O :_./NH
F =
D
F
H
N F //QN/
F S) F NH, O —NH
F N
NH, O N NO
$ F
O
F
F KQNH F //CNH
F
NH, 0 O F NH, 0 O
F O
F
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15

20

Prepared according to the procedure above outlined for
Exanpl e 100, steps 1-4, according to Schenes G and

WoR@sep003 NX O (2SHr 3- (4- Met hanesul phonyl phenyPQF/EP2084/014040

4l1oxadi azol - 5-yl am nol- et ¥pl >- pyrrol i di ne- 1-
car boxyl ic acid te/f- butyl ester Obtained from

S(A4=methanesul pnunyl pne Iyt =5trichtoromethyt=112; 4

{oxadirazote (Exanmpye-99) and

(2S)-am nomet hyl - pyrriol i d} ne- - car boxyl i c acy F
fel/fgbutyl, synthesised aceor ng to the pro ,gdur,e for
ExalelOO Stepl 1/HN ,9CDCK3) 'd = 1.45

Fes, 8 18 (mN4H, 25-3.70
( 117 . U6 (b 1H). 8.0@71 2H) |
8 o=s Ha T

nyI PhenvD-ri ~"i oxadi azol -
d- P-RryPrrolidin-~ nmet hyl am ne hydrochl ori de

Ot ai ned from

T
(&)

(2S)-{[ 3- (4- net hanesulphonyl phenyl ) -[1, 2, 4] oxadi azol
-yI?_.mno]- nmet hyl }-p Iidinq*:l car boxylic acird%
buty! ester (Exa F’LO4 Step 1), and
S ordl/goto t he gcednHg dor E =

L yet vn- 3- @Slﬂ phonyl
p .2.4loxa i azol - 5- F
yl afi nol- met hyl) - rolidin-1-yl)-3-o0xo0-propy

-carbam c acid ferf-butyl| ester

N

[)
-
D
©

:W

1

ASSAYS

Inhibition of DPP-IV peptidase activity was monitored with a continuous fluorimetric
assay. This assay is based on the cleavage of the substrate Gly-Pro-AMC (Bachem) by
DPP-IV, releasing free AMC. The assay is carried out in 96-well microtiterplates. In a
total volume of 100 UL, compounds are preincubated with 50 pM DPP-IV employing a
buffer containing 10mM Hepes, 150mM NaCl, 0.005% Tween 20 (pH 7.4). The reaction
is started by the addition of 16 uM substrate and the fluorescence of liberated AMC is
detected for 10 minutes at 25 °C with a fluorescence reader (BMG-Fluostar; BMG-
Technologies) using an excitation wavelength of 370 nm énd an emission wavelength
of 450 nm. The final concentration of DMSO is 1 %. The inhibitory potential of the
compounds were determined. DPP-IV activity assays were carried out with human and
porcine DPP-|V (see below); both enzymes showed comparable activities-include.

Soluble human DPP-IV lacking the transmembrane anchor (Gly31-Pro766) was
expressed in a recombinant YEAST-strain as Pre-Pro-alpha-mating fusion. The
secreted product (rhuDPP-IV-Gly31-Pro766) was purified from fermentation broth

(>90% purity) and used for inhouse screening.



bt ai ned

from

[ 3- (4- met hanesul phonyl phenyl ) -[ 1, 2, 4] oxadi azol -5-yl]-p

W@ e00slosa@dn- (2S) - yl met hyl am ne hydrochl ori de (BEXEEP1084/014040

104, Step 2) and (3R -tert12l
but oxycar bonyl am no- 4- (2-fl uor o- phenyl ) -butyric acid,

i R ERE R SR heABL Mo AnibitBARE BPFAY peptiEBe’sctviy
d(atéfrhineA:iﬂ Ti]m;agzs 62 deburinedpbeny. | ThelCh(V2B)es(ede (foupedhaBesasses:
o O 2B o 106 . 0 SRR i - 1-y1) - b
ut an- 1- one hydrochl ori de Cbtai ned from
[ (1R) - (2- Fl uor obenzyl ) -3-((2S)-{[3-(4-net hanesul phonyl

phenyl)- [1 ~*l oxadi azol -
-ydl gmingJ- neft hy”- rol 1 din-ji-yO S-0oxg- propyfJ-carbamr
Er’é"?fg?d FéPtbLt%ﬁ‘a'Eé er t%xanm%xamw,e St &50 3)|, &xa@mple | ICs
synthesi sed |laccording tjo Exgnple 100, Jrep 4.1 FHNVR
( MHz, P codl 3) 8022..03 (nf24H) |1 2.75-2.8®m c
ZH 307 (S,[ 3H) -3. 27 [(m IH, 3. 34-3.565 (m
4#3?: 3.l6003.l68 (nP31H),| 3296-14. 0673 m 1H)@ 4.[43-4.9%0 c
( TH), 6. 94-6.98 (m [IH), |7-02=7. 05 (mr IH),—
7%-7. 212(m| 1H)947.30-7234 [(m ™), 7.98 (d, 2H94 b
8. 14 (d, 2ZH),[ 8.35_(bs,[ IH);| 8- 64 (bs, 3H)—|LUC VB
(M hod V1) Imz 59 mH +.| [The I 1 owi iy ¢dnpouh@p b
(examplife 103)[ Was red agcording to thefljo-towng
exdferi merd al| |proc@@lure:|1.2a HBTUL OI&EA, DVR 2| (TFA 10DCM | a
3. ;Jre arati e HPLC

3 a 57 a 77 a 102 a

38 a 58 a 78 a 103 c

39 a 59 a 79 a 104 a

40 a 60 a 80 a 105 c

41 a 61 a 81 a

42 a 62 a 82 a

43 a 63 a 83 a

44 b 64 a 84 a

45 a 65 a 85 a

46 a 66 a 86 a

47 b 67 b 87 b

48 a 68 a 88 b

49 b 69 b 89 b

50 a 70 a 90 b

51 a 71 a 91 b




To 200 M _ of a 0.6M/V,L/-dinethylformm de sol ution
of (3R)-tertbutoxycarbonyl am no-

wda2¢03408doodr o- phenyl ] -butyric acid including 1.BCERPD4/014040
triethylamne in a well of12 96-mcrotiterplate
(96-MrP) 200 M _ of a 0.6M L/, L /-dinethylformam de
sol ution of O (benzotrial zogpinyL) -NN-N | N
-t et ramet hyl ur oni um hexaf | uor ophosphate (HBTU) are
added. After 15 min. at roomtenperature, 200 nL of a
0. i fi9ram de sol ution of the
1&0%%@8§%m8@rﬁlﬁé@nd 11 nL (0.15 nmol) of
Nmret hyl mor phol i ne are added and the reaction m xture
is stirred overnight at 4150l vents are renoved
under reduced preRdu of a solution of

' i ch ronﬁtsghane (33%vVv/v) is

' i tirredf"Zhat

) of the sol vents under

t'hanol are added and the

room t enper at URe.
reduced pressure, 500 nL of
crude material is purified ing preparative HPLC with
a 10 min. linear gradient from5%to 95% acetonitrile
in water (0.1% TFA) to afford the title conpounds.
Exanpl e 105 o H*OH 3- Ami no-4-( 2-fl uor o- phenv

or g phamagdviinallyrecenptahie palt thereef, wharginput an- 1- one LC/ MBS
(M) (1-30% 8 min) rt 5.28, mz 295 (MtH) +. Furt her
exanples fromthis series are exenplified below F F

Z FCselgcteyhomtiae group consisting of

phenyil;
naphthyl;
Cs.7 cycloalkyl;
heterocycle; and
heterobfcycle;
wherein Z is optionally substituted with one, or independently from each other, more of
- halogen;
CN;
OH;
=0, where the ring is at least partially saturated:;
C1.6 alkyl, optionally substituted with one or more F; and
O-Cs.6 alkyl, optionally substituted with one or more F;

R', R? R* R® are independently from each other selected from the group consisting of
H;

F;

OH;

C1.6 alkyl, optionally substituted with one or more F; and

O-C1.6 alkyl, optionally substituted with one or more F;

and/or R" and R? optionally form together Cs.; cycloalkyl, which is optionally substituted
with one or more F;



I nhibition of DPP-1V peptidase activity was nonitored
W th a continuous fluorinetric assay. This assay is
whamensom t he cl eavage of the substrate QG y- PrecHER2004/014040
(Bachem) by DPP-1V, releasi2ig free AMC. The assay is
carried out in 96-well mcrotiterplates. In a total
. r‘ .

SHORE 2 o 0B Sl SATRRUHAE O Sy AR R e Mot
with RfIoKETae FO. 005% Tween 20 (pH 7.4). The reaction is

afd/BF RedndR*lobgord ifdrhptﬁggﬂ(hﬁﬁ/ga_?y%et h 018} %:&%Hﬁly substituted

fluorescence of |iberat cte
withoe®s nire P5 0C with a fl uorescence reader

= Bar.: i 8s i .exci i on .
oAEURE AR SpiaFPTERRAY C5) il IDELEAAM spses
wiiirongleenforéiel concentration of DMSOis 1 % The

inhibitory potential of the conmpounds were determn ned.

DPP-1V activity assays were carried out with human and

Rpisrit on6DRRYIl V (see bel ow); both enzynes showed
conparabl e activities-include. Sol uble human DPP-IV
| acki ng the transnmenbrane anchor (d y31-Pro766) was

X ixpelectsd fromrthe graspmobsistimg of YEAST- st rai n as
Pre-Pro-al pha-mating fusion. The secreted product
(rhuDPP-1V-d y31-Pro766) was purified from

Fifamdment ati on broth (>90% purity) and used for inhouse

SC ni . I e listed.the 1 C50 val ues for
C‘Ten%ﬁg’i éﬁ%ﬂé@f&%gghreg Vgg%%r?edgsﬁ&g%t’i vity determned in
assays as descri bed above. The |1 C50 val ues were
ngrl\q)qpoq%_i n 3 classes: a < 100 M b >101 nMand < 1001
nM’;" ¢ >1001 nM < 2000 nM Exanple 1C50 Exanple 1C50
Exanpl e 1C50 Exanple 1C50 32 b 52 a 72 a 92 C 33 b 53

A@Aggreainggpe%dently from each other selected from the group consisting of
H;
halogen;
~ Cy.5 alkyl, optionally substituted with one or more F; and
R® provided that one of A" and A? is R®;

R®is -C(R'R®)-Y-T:

R’, R® are independently from each other selected from the group consisting of

H;

F: and

C1.6 alkyl, optionally substituted with one or more F;

and/or R’ and R® optionally form together Ca. cycloalkyl, which is optionally substituted

with one or more F;

Y is selected from the group consisting of
-O-:

-C1.6 alkyl-O-;

-N(R%)-;



34 a 54 a74 a94 b 35 a 55 a 75 a 100 b 36 a 56 a 76
a 101 a 37 a 57 a 77 a 102 a 38 a 58 a 78 a 103 C 39 a
WG N08/07®0R 104 a 40 a 60 a 80 a 105 C 41 a 61 BCBEPRO4P14040
a 62 a 82 a 43 a 63 a 83 ald4 b 64 a 84 a 45 a 65 a 85
a 46 a 66 a 86 a 47 b 67 b 87 b 48 a 68 a 88 b 49 b 69
sa 70 a 90 b 51 a 71 a 91 bCains 1. A
S‘?b%@ﬁr’?gﬂc?f formula (1) R3 NH O Al

-C1.5 alkyl-S-;
-S(0)-;
-C1.6 alkyl-S(O)-;
-S(O),-; and
-C1.6 alkyl-S(O),-;
wherein each C.s alkyl is optionally substituted with one or more F;

R®, T are independently from each other T'-T2 or T2,

T'is selected from the group consisting of
-Cq.6 alkyl-;

-C1.6 alkyl-O-

-C1. alkyl-N(R")-

-C(O)-;

-C(0)-C1.6 alkyl-;

-C(0)-C1.6 alkyl-O-;

-C(0)-C1.6 alkyl-N(R"%)-;
-C(0)0O-~;

-C(0)O-Cy.5 alkyl-;
-C(0)O-C4.6 alkyl-O-;
-C(0)0-C1.6 alkyl-N(R")-;
-C(ON(R™)-;
-C(O)N(R"™)-C .6 alkyl-;
-C(O)N(R™)-C .5 alkyl-O-;
-C(O)N(R"®)-C1.5 alky-N(R™)-:
-S(0),-;

-S5(0),-C.5 alkyl-;

-S(0),-C4.6 alkyl-O-; and
-S(0)2-C1.6 alkyl-N(R™%)~;
wherein each C. alkyl is optionally substituted with one or more F;

R™ R™ are independently from each other H or Cy alkyl, optionally substituted with

one or more F;



21 1 AK-A2 > (1) RRR V or a pharnmaceutical ”
acceptable salt thereof, wherein Z is selected from
W0 b@s5gs@up consi sting of phenyl; naphthyl; C3.FCT/EP2004/014040
cycl oal kyl ; heterocycl e; am$ heterobicycle; wherein Z
is optionally substituted with one, or independently
fromeach other, nore of halogen; CN, OH, =0, where
the ring is at least partially saturated; Cl1-B al kyl,
Toistseteetdd fyors thesgrioup ceasistingrefone or nore F; and O Gi-6
Hal kyl, optionally substituted with one or nore F, R1,
R2, R4, R5 are independently from each other sel ected
CFgom the group consisting of H, F;

phenyl;
naphthyl;
wherein phenyl and naphthyl are optionally substituted with one, or
independently from each other, more of
halogen;
CN;
R12;
COOCH,;
OH:;
C(O)NH;
S(O)2NH;
COOT?,
oT?;
C(O)NHT?,
S(O).NHT?; or
T3
Ca.7 cycloalkyl
heterocycle; and
heterobicycle;
wherein Ca.7 cycloalkyl, heterocycle and heterobicycle are optionally substituted
with one, or independently from each other, more of

halogen;

R13;

OH:

=0, where the ring is at least partially saturated;
NH,

COOH;

C(O)NH;

S(O)2NHz;

COOT?,



OH, Cl-6 alkyl, optionally substituted with one or
nmore F;, and O CGi-6 alkyl, optionally substituted with
woep@soscondre F; and/or RL and R2 optionally foPE@T/EP2004/014040

toget her C3-7? cycloal kyl, ¥ ch is optionally
substituted with one or nore F,and/or R2 and R3

opti Ily formtogether C3.7 cycloal kyl, which is
optionally substituted with one or nore F; and/or R3
and R4OPWiTonal |y form together C3.7 cycloal kyl, which
IS o%&bggghh.y substituted wth one or nore F; and/or
R4 an optionally formtogether C3.7 cycl oal kyl,

whi cNHTE; @ptional |y substituted with one or nmore F; R3
is HT@r Cl-6 alkyl; X is selected fromthe group
consisting of H F, and Ci-6 alkyl, optionally
substituted with one or nore F;, nis O, 1 or2; Al, A2

ey WIERGRSE g gt AP Ry S AT BOETUET o Rt brkipaspts Cvs

atkybaen Ritaad Twhahfoondogethers 8 td7 mantbered cyclic group containing 1 N;

R is selected from the group consisting of

Ci.6 alkyl;

O-Cy alkyl;

COO-Cy.6 alkyl;

OC(0O)- Cy5 alkyl;

C(O)N(R™)- Cy.5 alkyl;

S(0)2N(R")-Ci.s alkyl;

S(0)-Cy.6 alkyl;

S(0)-C1.5 alkyl; and

N(R'®)S(0)2-Cr1.s alkyl;
wherein each Cq.s alkyl is optionally substituted with one, or independently from
each other, more of F, COOR', C(O)N(R¥R*), S(0).N(RZR?®), OR*,
N(R®R?), T3, O-T® or N(R?)-T?;

R" is selected from the group consisting of
C16 alkyl;

0O-C1.6 alkyl;
N(R")-C1. alkyl;
COO-Cy5 alkyl;
OC(O)- Cy.6 alkyl;
C(O)N(R™)- Cy. alkyl;
N(R'®)-C(0)-C1.s alkyl;
S(0)N(R")-C1.6 alkyl;
S(0)-C.6 alkyl;
S(0),-C1.5 alkyl; and
-N(R"™)S(0)2-Cr.5 alkyl;



R6; provided that one of AL and A2 is R6; R6 is

-C(R7R8)-Y-T; R7, R8 are independently from each other
w@edosns@m from t he group consisting of H, F, apdI/EPi006014040

al kyl, optionally substitut®d with one or nore F;

and/ or R7 and R8 optionally formtogether C3.7

cycl Qﬁh'eké‘lh eathCehalkgl ioppticrzml |sMb§cwlbléti miittitop, B inbegdiRiently from

or nore F; Y is selected from,th e on

"o et ghan ioro O Py RO CEETARYRR UMD, o
0. REFRS).TS: O-PHMRF).TEL S 5 kyl -S(O) -; -S(0)2-;

and 1-6 al kyI S(O 2-; wherein each CL6 aI kyl is
optionally substituted with one or nore F;, R9, T are

RSP erdert| pief ROMREARA! ¢i2Rer2 TRZTR¥ORXTR? are independently from
each other H or C4.5 alkyl;

T3 is selected from the group consisting of
phenyl;
naphthyl;
wherein phenyl and naphthyl are optionally substituted with one, or
independently from each other, more of
halogen;
CN;
COOH;
OH;
C(O)NH;
S(O)2NHg;
C16 alkyl;
O-C1.6 alkyl;
COO-C15 alkyl;
OC(O)- Cq6 alkyl;
C(O)N(R®)- C1.6 alkyl;
S(0)N(R*)-Cr. alkyl;
S(0),-C.6 alkyl; or
N(R*)S(O)2-C1.6 alkyl;
heterocycle;
heterobicycle; and
Cs.7 cycloalkyl;
wherein Cs 7 cycloalkyl, heterocycle and heterobicycle are optionally substituted
with one, or independently from each other, more of
halogen;
CN;
OH;
=0, where the ring is at least partially saturated;



Tl is selected fromthe group consisting of -Cl1-S

al kyl-; -CL.6 alkyl-O -Cl1-S alkyl-N(R10)- -C(O -;

WO a{8ps5don3 6 al kyl -; -C(O-C L 6 al kyl -0 ; -C(Qre1ZER2064/014040
al kyl -N(R10)-; -C(OO; -AW®OGCL 6 alkyl-; -C(OOC
L6 alkyl-O; -CCOOCL 6 al kyl-NR10)-;

- C(ONMR10)-; -C(O)N(R)1-0C L 6 alkyl-; -C(ONR
1)0-CL 6 alkyl-O; -C(ONR 1)0-C L 6 al kyl - N(R11) -;
-S(OfROH. 50 2-cL 6 alkyl-; -S(O 2-CL 6 alkyl-0O;
and cROMIHZ- CL 6 al kyl - N(R10) -;

S(0)2NHa;

Ci.6 alkyl;

O-C.6 alkyl;

N(R®*"-C,.6 alkyl;

COO-Cy.5 alkyl;

OC(Q)- C1.6 alkyl;
C(O)N(R®*)- Cy. alkyl;
N(R*)-C(0)-C.¢ alky!;
S(0)2N(R*)-C+.6 alkyl;
S(0)2-C1.6 alkyl; or
-N(R*)S(0),-C1.5 alkyl.

2. A compound according to claim 1 of formula (la)

1
ZMN A’ (la)
R'" RR* R® )
n
X

or a pharmaceutically acceptable salt thereof, wherein Z, R'-R®, A', A2 n and X have

the meaning as indicated in claim 1.

3.

4.

5.

A compound according to claim 1 or 2, wherein Z is phenyl or heterocycle and Z is
optionally substituted independently from each other with up to 2 of CI, F, CN, CHs
or OCHs.

A compound according to any one of the preceding claims, wherein R', R, R* R®
are independently from each other selected from the group consisting of H, F, OH

CHs, OCHas.

A compound according to any one of the preceding claims, wherein R®is H.



wherein each CL 6 alkyl is optionally substituted with
one or nore F; R10, Rll are independently from each
wo@rdensddodr CL6 al kyl, optionally substituted PET/RPIINE014040

or
H

nore F; T2 is selected ft2m the group consisting of
CF3; phenyl; naphthyl; wherein phenyl and napht hyl

are optionally substituted with one, or independently
fromeach other, nore of halogen; CN, R12; COOH, OH
&C( 6) egrmousd @ceMidng CI3ONeT6E theQfre T claBis) @NeE®; Xas H, F or

7.

8.

10.

1.

12.

13.

14.

CHs.
A compound according to any one of the preceding claims, wherein nis 1.

A compound according to any one of the preceding claims, wherein A’ is R® and A?
is H, F or CHs.

A compound according to any one of the preceding claims, wherein R® is -CH,-Y-T.

A compound according to any one of the preceding claims, wherein Y is -O-,
-N(R®)- or -S(O),-.

A compound according to any one of the preceding claims, wherein R® is selected
from the group consisting of H, CHs, COOH, COOCH3;, C(O)NH,, C(O)N(CHa),, and
S(O),CHa.

A compound according to any one of the preceding claims, wherein T is T'-T2 or T2
and wherein T' is selected from the group consisting of
-CHz-;

-C(O)-;

-C(O)-CHz-;

-C(0)0-;

-C(O)O-CHy-;

-C(O)NH-;

-C(O)NH-CH,-;

-S(0).-; and

-S(0),-CH-.

A compound according to claim 12, wherein T is T"-T? or T? and wherein T' is
selected from the group consisting of -C(O)-; -CHa-; -S(0).-; and -C(O)NH-.

A compound according to any one of the preceding claims, wherein R® is
-CH2-N(R*)-T, and wherein R* is H or S(O),CHs.



T3; C3.7 cycloal kyl; heterocycl e; and heterobicycl e;

wherein C3.7 cycloal kyl, heterocycle and heterobicycle
wae@sopiopdnal | y substituted with one, or i ndeprCEP1004/014040

fromeach other, nore of h#ltogen; CN, R13; OH, =0,

where the ring is at. least partially saturated; NH2

COOH, C(O) NH2; S(O 2NH2; COOT3; O13; C(O) NHT 3;

S(O) 2NHT3; NHT3; or T3; _ .

15. A compound according to any one of the preceding claims, wherein T2 is phenyl or

heterocycle.

16. A compound according to claim 1 selected from the group consisting of

0 o A

F

11y

NH, O
F.'

o)
5 NH, 0
NH, 0 ¢ :
2 E N
O F y
L

N
NN

o)

O <~
NH, 0 ¢ NH, O ¢
O O
F

F



whereby when RO is T1-T2 and represents -Cl al kyl and

Tis T1-T2 and represents -C 6 alkyl then RO and T
woregns0sns t oget her a 3 to 7 nenbered cyclic grPCPEP2004/014040

containing 1 N, R12 is sel&dted fromthe group

consisting of d -e alkyl; 0-d -e alkyl; COOC 1-S

al kyl; OC(O- d .6 alkyl; C(ONR 15)- C1-B al kyl;

S(O2N(R 17)-C i -6 alkyl; S(O-CL 6 alkyl; S(O 2-CL

6 al kyl; and N(R18JS(O) 2-Cl1-S al kyl; wherein each Cl-S

al kyl is optionally subgtitkgted with one, or

i ndependently from each r, nore of F, COORL9,

C(O N(R20R21), S(O) d g4, N(R25R26), 9

0O-T 3 or N(R27) T3; R13 is select

Qngist i ng -S,a’rWl, 0-C 1-
al @ COO 21- alkyl ;
O

d fromthe group

kyl ; N(R%y Cl,s

0y
F
I AN
N .=
O
o) NH, 0
NH, 0 2 :
'S F @
F
F F
cl
(0]
NH, O {/ NH, O A



OC(O- Ci1-S alkyl; C(ONR 15)- CL6 al kyl;

N(R16J-C(O -C1-S al kyl; S(O 2N(R 17)-C 1-s al kyl;
W®ELOpA003 S al kyl ; S(O 2-C -S al kyl; and - N(IRCT/EP2004/014040

18JS( O 2- C1- S al kyl ; wher ei B2each Cl1-6 al kyl is

optionally substituted with one, or independently from

each other, nore of F, COOR19, C(O N(R20R21),

S(O 2N(R22R23), OR24, N(R25R26), T3, O T3 or

N(R27) T3; R14, R45, R17, R18, R19, R20, R21,
RNE,; R27 are i ndependently fromoﬁ/A

; T3 is sel ected fromthe

@ of phen%s/, \napht hyl ;- phenyl NH
optional'l yOsubstit i or
mdently from each other, mp eaf_he ,

; ! ~N
cl ’
o |N| o
F
NH NH
NH, O NH, O £

A &



C(O NH2; S(O 2NH2; C1* alkyl; OCl-6 alkyl; COOC 1-S

al kyl; OC(O- C1.6 alkyl; C(ONR 28)- Cl.6 al kyl;
WELOFANMOR 29)-C i -6 al kyl; S(0O 2-C -6 al kyl ; POT/EP2004/014040

N(R30) S(O 2-C . 6al kyl; het3rocycl e; heterobicycle;

and C3.7 cycl oal-kyl; wherein C3-7 cycl oal kyl,

het erocycl e and heterobicycle are optionally

substituted with one, or independently from each

ot her, nore of halogen; CN, OH, =0, where the ring is

at least partially sattiraged; NH2 COOH; \\/
7 S I ﬁ/
NH
~
NH, O \H _
O NQ
F

N
@MQ @MQ

I
@MQ Qvut@

"\

N
NH
NH, 0 ¢ NH, 4
O Q
F



C(ONH2; S(O2NH2; G -6 alkyl; OCL.6 al kyl;

N(R31)-d. 6 alkyl; COO Cl-S alkyl; OC(O- d .6 alkyl;
W@L@phEdRBR) - C1-S al kyl; N(R 33J-C(O) -CL 6 al kpeT/EP2004/014040

S(O) 2N(R34)-Cl1. 6 al kyl; S(©G#2-Cw al kyl; or

-N(R35)S(0 2-CG -6 alkyl. 2. A conmpound according to

claim1l of formula (la) R/Wefl f V. RRR4 R W)n

(la) or a pharmaceutical ® acceptable salt thereof,

wherein Z, R1-R5, Al, A2, n and X have the neaning as

indicated in claiim 1. 3. A conpound according to cl gj iﬁ\

' | sNohenyl or heterocycle and Z is |

i ndependently from each ot her X -N

/NH

N OYIA i O§/4
NH CF, F

NH, O

NH, O — cl /3
NQ @ NH, O
F :
O



or OCH3. 4. A conpound according to any one of the

preceding clainms, wherein Rl, R2, R4, R5 are
w0 paepsioent |y from each ot her sel ected from t PET/BPOH014040

consisting of H F, OH CH31350CH3. 5. A conpound

according to any one of the preceding clains, wherein

R3 is H 6. A conpound according to any one of the

precedi ng clainms, wherein Xis H F or CH3. 7. A

conmpound according to any one of the preceding clains,

wherein nis 1. 8. A‘§6ﬁpound according to any one of _-CF;

the preceding clai gp=gWgprein Al is R6 and A2 is H F
or CH3. 9. A conpoundlaccording to any, one of the <3=§:“3

adi , whelNBin R6 is -€H2-Y-T. 10. A NH

ng o any one of thg S
AN(R9)- or -S(0O) 2- . A cbonpopind :
ne pf the precedi ng whergi n
RO i selected fr he group consistieng of H CHS,
COOH, COOCH3, C(O NH2, C(O N(CH3)2, and S(O 2CH3. 12.
A conmpound according to any one of the preceding
clainms, wherein T is T1-T2 or T2 and wherein Tl is
selected fromthe group consisting of -CH2-; -C(O) -;
-C(O - CH2-;

NN\ O % NH
NH, O
F 2 :
cl wi>
NPPA
N
Cl ISQO
N 0=S=0
NH, © l
: _NH
0 1,
cl N
V e
- 0=8=0 F F O—i;O
i NH, O £ NH, O
, -
\ N



-O0; -O0CR2-; -AQN+; -C(ON+CH-; -5(0 2-;
and -S(0O 2-CH2-. 13. A conpound according to claim 12,
wWoL@sesa03l is T1-T2 or T2 and wherein Tl i s SePEUERIH04/014040

fromthe group consisting o -C(O-; -CH2-; -S(O) 2-;
and -C(ONH. 14. A conmpound according to any one of
the preceding clains, wherein R6 i s -CH2- N( R36KT, and
wherein R36 is Hor $(O 2CH3. 15. A conpound according
to any one of the preceding clains, wherein T2 is
phenyl or heterocyc 16. A compound according to
claim1l selected f he group consisting of NH2 O H \
ONH2 O 33H NH. O - R NNH ON OCF, 2 O0O=S=0 l

O:S':O
0=5=0 NH
N NH, 0 ¢
- :
NH O N:
O F
L F
H 0
NH, O ~‘/N\s AN
N < O/\(\) . o— o:\?:o
NH
i NH, O &7
O
F
o~ cl
o:_—§:o OZ?———O
NH /NH
'S O
L F
Cl
Cl F
0=y=0
4 NH
NH, O NH O



NH2 OO C O=S=ONH2 O NH2 O NH2 O NH2 O NH2 ONHo Q NH2
ONHO O or a pharnaceutical » acceptable salt thereof.
wa2005M5¢000dr ug conmpound of a conpound accor di NBCT/BPANY014040
one of the clainms 1 to 16.138. A pharnmaceuti cal
conposition conprising a conpound or a pharnmaceutical #
" acceptable salt thereof according to any one of the
claims 1 to 17 together with a pharnmaceutical »

accept abl e o® @12 AOphar maceutical conposition

according ta colfpri sing one or nore

addi tional com euti ﬁal |y acceptabl e
salts thereof [sel ected from%p@g %nsi sting of

anot her conpofnd according to any~0ne -o e clains 1

to 17; another DPP-1V inhibitor; ins itizers;
rs’insulin

PPAR agoni sts; biguani des; protein
t yrosi nephosphat ase-1B (PTP-1B) inhibito

and insulin mmetics; sulfonylureas and other insulin
secr et agogues; a-gl ucosi dase inhibitors; glucagon
receptor antagonists; G.P-1, GLP-1 mnetics, and G.P-1
receptor agonists; AP, AP mnetics, and G P receptor

agoni sts; PACAP, FPA%P m nmetics, and PACAPrecepypr 3
agoansltst choles r ol I owering agentsi, @VGCoA/NW/Q

redutt as |nh|b|to S; I
O N
F F

NH, O o /@
\
S



sequestrants; nicotinyl alcohol; nicotinic acid or a
salt thereof; PPARa agoni sts; PPARoly dual agonists;

WO pdvslosdoas s of chol esterol absorption; acyl CoBCT/EP2004/014040
chol esterol acyltransferas®8i nhi bitors; anti-oxidants;
PPARo agoni sts; antiobesity conpounds; an ileal bile
acid transporter inhibitor; agd anti-inflamatory
agents. 20. A conpound or 4 §8di | §al » accept abl e
salt thereof of any one of o 17 for use
as a nedi canent. 21. Use of

pharmaceuti cal » acceptable sdlt thereof oﬁig%gjjOth

1 gy 17of or the manufacture of a medi cament or Y
erft fr prophyl axi s of non-insulin dependet
ulin

g@ [litus; hyperglycem a; obesity;
g;EELEig di sorders; dyslipidem a;
hyper| i pi dem a; hype i Rkdeni a

y '~
hyper chol esterol em a; | ow @ i gh LDL;
at heroscl erosis; growh horrnpp& deficiency; diseases

related to the i mune response; HV infection;
neut r openi a; neuronal disorders; anxiety; depression;
tunor netastasis; benign prostatic hypertrophy;
gingivitis; hypertension; osteoporosis; diseases
) idty; low glucose tol erancey
sequel ae; vascul ar restey 3
| ammat ory bowel dise
ohn/ s dHseasle ang ul cerative colitis;
ory condi thefis; pancreatitis; abdoniférw
; neurodegenerative di sease; retinopathy; \_-O
aphr opat hy; neuropat hy; Syndronme X; ovarian
hyper andr ogeni sm (pol ycysti c ovari3
di abetes; or growth hornone defi

e

welNySyniiro

P
>

F

Y Cl



22. Use of a conpound according to any one of the

claims 1 to 17 as DPP-1V inhibitor. 23. Process for

wo b@spse@par ati on of a conmpound accordi ng to angCDRR2004/014040
the clains 1 to 17, conpri 89g the steps of coupling

of an am no-protected beta-am no acid of formula

(IT'Val)PGRc NHO OHR R R4 R (IvVa) wherein PGis/a
protective group, mith an amne of fornmula (10&5=01

HN*V-A )n X (F ng standard pepti de couplinyg

condi ti ons, @
Qonbi nation with 1-

HOBt) and a base (triethyl am e(‘g
ne) or s/

i um hexaf | uor

HO

or a pharmaceutically acceptable salt thereof.
17. A prodrug compound of a compound according to any one of the claims 1 to 16.

18. A pharmaceutical composition comprising a compound or a pharmaceutically
acceptable salt thereof according to any one of the claims 1 to 17 together with a

pharmaceutically acceptable carrier.

19. A pharmaceutical composition according to claim 18, comprising one or more
additional compounds or pharmaceutically acceptable salts thereof selected from
the group consisting of another compound according to any one of the claims 1 to
17; another DPP-IV inhibitor; insulin sensitizers: PPAR agonists; biguanides;
protein tyrosinephosphatase-IB (PTP-1B) inhibitors: insulin and insulin mimetics;
sulfonylureas and other insulin secretagogues; a-glucosidase inhibitors; gluéagon
receptor antagonists; GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists; GIP,
GIP mimetics, and GIP receptor agonists; PACAP, PACAP mimetics, and PACAP



(HATU) in the presence of a base and the protective
group is 9- fluorenyl met hoxycarbonyl or
wo edosobwbdxycar bonyl . 25. A process accordi ng POI/EPRD014040
23 or 24, wherein the proté&®tive group is renoved
usi ng di ethyl am ne in dichloronmethane in the case of

20.

21.

22.

23.

ré&ﬂ)‘? @@%Hﬁ%ﬁ%ﬁ@@&@mymwnyagéiﬂs aqi1diCok qREith & Shibitors:
e case of - but oxycar bonyl .

sequestrants; nlcotlnyl alcohol nicotinic acid or a salt thereof; PPARa agonists;
PPARoly dual agonists; inhibitors of cholesterol absorption; acyl CoA : cholesterol
acyltransferase inhibitors; anti-oxidants; PPARo agonists; antiobesity compounds;

an ileal bile acid transporter inhibitor; and anti-inflammatory agents.

A compound or a pharmaceutically acceptable salt thereof of any one of the claims

1 to 17 for use as a medicament.

Use of a compound or a pharmaceutically acceptable salt thereof of any of the
claims 1 to 17 for the manufacture of a medicament for the treatment or prophylaxis
of non-insulin dependent (Type Il) diabetes mellitus; hyperglycemia; obesity; insulin
resistance; lipid disorders; dyslipidemia; hyperlipidemia; hypertriglyceridemia;
hypercholestrerolemia; low HDL; high LDL; atherosclerosis; growth hormone
deficiency; diseases related to the immune response; HIV infection; neutropenia;
neuronal disorders; anxiety; depression; tumor metastasis; benign prostatic
hypertrophy; gingivitis; hypertension; osteoporosis; diseases related to sperm
motility; low glucose tolerance; insulin resistance; ist sequelae; vascular restenosis;
irritable bowel syndrome; inflammatory bowel disease; including Crohn's disease
and ulcerative colitis; other inflammatory conditions; pancreatitis; abdominal
obesity; neurodegenerative disease; retinopathy; nephropathy; neuropathy;
Syndrome X; ovarian hyperandrogenism (polycystic ovarian syndrome; Type n

diabetes; or growth hormone deficiency.
Use of a compound according to any one of the claims 1 to 17 as DPP-IV inhibitor.

Process for the preparation of a compound according to any one of the claims 1 to

17, comprising the steps of

coupling of an amino-protected beta-amino acid of formula (IVa)



WO 2005/056003 PCT/EP2004/014040

141
PG
R® NHY
ya
< oH
R* 'R¥* R
(IVa)

wherein PG is a protective group, with an amine of formula (Ill)

A1

HN A’

X

(1)

using standard peptide coupling conditions, reagents and protective groups;

e removing the protective group (PG).

24. A process according to claim 23, wherein the coupling reagents are 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (EDC) in combiﬁation with 1-
hydroxybenzotriazole (HOBt) and a base (triethylamine or diisopropylethylamine) or
O-(7-azabenzotriazol-1-yl)-N, N, N’ N-tetramethyluronium hexafluorophosphate
(HATU) in the presence of a base and the protective group is ©-

fluorenylmethoxycarbonyl or fert-butoxycarbonyl.

25. A process according to claim 23 or 24, wherein the protective group is removed
using diethylamine in dichloromethane in the case of 9-fluorenylmethoxycarbonyl
or using acidic conditions in the case of fert-butoxycarbonyl.



