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WD 2005/ 121131 PCT/ EP2005/ 006162 1 DPP-1V inhibitors
5 The present invention relates to a novel class of
wale@spriidy! peptidase inhibitors, including PCI/EP2005/006162
pharmaceutically acceptable salts and prodrugs
thereof, which are useful as therapeutic conpounds,
particularly in the treatnent of Type 2 di abetes
nmellitus, often referred to as non-insulin dependent
di abetes nellitus (NIDDM, and of conditions that 1o
are often associated with this disease, such as
obesity and lipid disorders. Diabetes refers to a
di sease process derived fromnmnultiple causative
factors and charact quaﬁw,rpybﬁg,,%vat ed levels of
pl asma gl ucose or hyperglycema in the fasting state
or after adm nistration of glucose during an oral
gl ucose tol erance test. Persistent 15 or uncontrolled
hypergl ycem a is associated with increased and
The mrem uneenionbietiitey to endavel clask t 9f. dioepedy! atambeiase inhibitors,
t
mclug*ng eq?gé'[ﬁﬁ?lhlaa:‘c}cﬁg{raglteaﬁtgl onscal ;?rﬂg@@%%%%B@ﬁﬁ%\r%@ngﬁful as
theramdtxaporlnppwnﬁsopemnulaéy ibibkiteaatraent ofdtyiper2 digbetbe Inaliitash pften
refergd@d%/sn%'ﬂ-ﬁls??rf?%%%g?@rlg%%% ﬁlra]a@i?tgeéa etgﬁwséﬁﬁogé’ Bhdftions that
are afecrassagatet avithdhid disieese\aush @b @besibngid linid fisersiers20
i ncludi ng coronary heart disease, stroke, peripheral
vascul ar di sease, hypertension, nephropathy,
Diabetesr efership, a adiseaset proogsst Hetiverhépef onudtiple lapsgivet fagtors and
f i v :
charf SR p ol Rels W A Mihose i A ERGRPNp G fasting
statermmitge mgministrdion oé glugese dwingdrngret glycess folerance tegt. Persistent
ral
or ug%%gr%ega fvbdiByBener Asgggg%ggm&%é Learff pdhAGESRoriaity
and (doay, Qfteni epnagmat gwge%e Ihomepetasis iscadsasigtednbotirdirgitly and
t I (o)
lndlrércctl \D?’) g%'%ﬁgﬁ? r?g |ﬁ& gﬂv e’cgiﬁ §r§:ll ggblkdggﬁélﬁ%eﬂaeohsm and
othe( Nlemwrc ot h\eﬁm@namceﬂwsam Tmea@fﬁ@ patianty with dyeps? diabetes
melllhjlaérea%tearli B}ﬁcrééasréﬁ Ak & tﬁggﬁg%cu%‘?r%@r BitrbsBagd b@ﬁﬁﬁda@;ons
ese patients resi stance
mcludmguctqrnnam lmarwrsaasaw@tr@m emrlp@ﬁrajlvaé@ﬁér aﬁaaw glygertension,
| | | hbMpelilic 84 !
nepiﬁrgﬁeﬁw r'w%ﬂbbaﬂh} dTFéltl\F}g;'i}é’tg% dT ﬁ)@%eﬁwtl SeE{é > @ﬁorl of glucose
homedegagis, deamﬂhsm ar@ivieyr@rtempn @re elisaily dmporans in the Chmca!
manbQSHEd i GRarrhOnQY BIBAER hdiffy@r onounced T nsulin
ance. In resistance is not primarily due to
a di mni shed nunber of insulin receptors but to 35 a
2l ' I.ndi defgc tql
Ther U B0 Bl REB 2t B o Bl R5, ¥ Ybendent,
diab@teT/rEpiitoe 5/ 1L aRatieptsi mgdmcrenhtﬂw@m@swehﬂbs/mwemmshqrmone

requlRY T dilisBNmiL A 17 19pL 12/ & Rohitfuif! d¥pRRGerPEBK s melitus
(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
a post-insulin receptor binding defect that is not yet understood. This resistance to
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oxi dation and storage in nuscle, and inadequate
insulin repression of lipolysis in adipose tissue and
w@booghziaese production and secretion in the |iREVEPH05/006162
The avail able treatnents for Type 2 di abetes, which
have not changed substantiaklly in many years, have
recognized limtations. Wile physical exercise and
reductions in dietary intake of calories wl|l
dramatically inprove the diabetic condition,
insufo nelsperrsiveneds trastitsi & timssidftoremnting@iny ectivationr ofb gitiacsse uptake,
ol Ly nch d f and exc .
o B B8 B Phaocof I3 BBl g Thgyss 1o
adipmse tinsue @fd efaiuncse ecbduation 4t $emretesnsin e h\hae pl asma
| evel of insulin by adm nistration of sul phonyl ureas
(e.g., tolbutam de and glipizide) or neglitinide,
ThevetviattdrblstrbaMQHtsafdJ'ﬁ'eppmwwei ovHiSr bald lsottalnanged: saisgtantially in

marlo{ s e fieoBRfedTimbisd il TahleoBuficet Rbiaea A7 ecugtipns i
dietaresuﬂake |0|ﬁ calosia$ iwill dmm@rmali)atrmmnse ttheg Hiabatieigbndition, compliance
it eadineat Rover ety eBEMleeTo Ll Bh Al leneiaiRiiens ireatyis an
excdss foas odrisufnpdion aehlpenialy Dfabodmc@‘ftamengmambumBSiﬂIsatnrated fat.
inorSRTHE R0 T B PO D5, BB afinidTBdloh ool SEBhonded e

tolbdtagiter ang| gipirie) rwurheghtln&ieelvmlcrc atmaRtel rthe ToAicreatic [3 -cells to
o 30155 BB AR S5 A Sl e
becdrhe Ursfiedidas, dahembalt msalmdconlﬁhfr@ﬂdﬁsnhigﬁmw@ﬁiw@tlmulate the

nauseal di arr hoea. I\/letf

l.acti c d S _an

v G g BTG B e P e e RE 0 Rve4ra o ST icose can
resunr frer bmthistation hef firrstit rﬂi'nhmolin Eﬁﬁ@tﬁgd@u@be&aﬁbhonﬁlh\@as or

ézon r& P Ft_t zoI|d|ne24d ng
mecfiide ARy a8 P35 ALt MBI GRS Bt ds th e oven gher
plasmtleslihnaéve‘is; fcaaetiroTad blgandey myerasbomhafseﬁy PétyZesulting in

abetf ']f' ese %ents ubst a% 3&, incr ase insulin
S°m§e%°§fet° o7 (] ReRLETR FoYEYS, | pB‘gBa‘E' 8% uRN§ferpY and
metfeaniar edn 'mdhcmlacﬂ@dehss@fana y‘ﬂesé’a/daﬁb&aﬁ\ﬂeﬁcﬁmtﬂ had@wieh side

t e .correcti

artial 0 el evat ed pl asma
<t e P Rrog (LRt R ER B C R roT bR cE R dyps caireies
The glitazones that are currently marketed are
oni st s of he I‘OXISO roliferator tivat
The SRR (B pin S AR PR es A A rre Ly e oibed dass of
comﬁ%ﬂﬁd&sgﬁhﬂ]ﬂoteﬂm m?amelbrgmlgeﬁaw yyrimbme\/dfd' ybe ZbGiabetes These
or the in sensitization
agerlif SFEREMGS DAt TEHTT R 5 Bise’ Rk PaipSe: Hetue in
seveag anirsdlsnodeld ofT Yo diatpeteg steaditif@iin partigladrodiiplatt coyBe&tion of
di ahet es ar onssof t. | pha a or delta
the EipEAChEEmal RVEEOR Rhzolt, il R reafls PR g eling The
glitazomes cthatriacal duyredityf fnmrbeﬁhd fare nagdnistg lof ttha Qieesxisdrhe ®roliferator
. they are,not zol.idi.nedi o Seri ous |de cts
activpl§R), rBEahiq)S (PRRRTE PG e ERAR GRS, Sititeve PR Ridrima
agorgérhtlsagemmably beldveddo Uoleogd bpdresibten eor tMﬁ)ngﬁﬁﬁ]{eeriéLxﬁﬂ sensitization
EP2005/00616 3 Addjtio S treat
that [§ 30 R A St oness el AR BBRIER JRet Ravpeing 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
(le., they are not thiazolidinediones). Serious side effects (e.g., liver toxicity) have

occurred with some of the glitazones, such as troglitazone.
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bi ochem cal approaches that have been recently

i ntroduced or are still under devel opnent include
wao e@watizigst Wit h al pha- gl ucosi dase i nhi bitors (BCHEP2005/006162

acarbose) and 5 protein tyrosine phosphatase-113

(PTP-1 B) inhibitors. Conmpouwnds that are inhibitors of

t he di peptidyl peptidase-1V (DPP-1V) enzyne are al so

under investigation as drugs that may be useful in the

treatnment of diabetes, and particularly Type 2

di abetes. See for exanple WO A-97/40832,

VWO A- 98/19998 o WO A-03/,180, WO A-03/181 and .. .
Ad%”@- Zﬁﬁtﬁ?gﬁﬁﬁé@amﬁﬁgepﬁﬁﬂ%‘%sﬂsf lﬂéfﬁl?r I'YRFtgetiap-s New
biodhentids® &pesdnest trat Aauee bed aatb@ms ihgodieeadopnarthetill under

i nactivates gl uc

fact that P-IVin vivo, . r
devpRpnehbRt e eaee B i Sngt Ehiertetd AT (S o Sahaiaed) and
proteld thhosine@rBsphaanst-181 (PTR: B)iiRwbiedrsns and are produced
when food is consumed. The incretins stinulate
production of insulin. Inhibition of DPP-1V | eads to

Confissiinga sied ard e ityiatdf @i aibepfiyl Peptidacs 8y i p- laﬁsniymesare also
in turn resul tart“ I"ncr eased effectiveness

under, inveptigation s finak MRy By asiet |'%H‘eofre?mfmt|9ﬁ q!iiﬂ)étt% and
partRAREIyefgpe DPBiab¥tdsNBdY FdroBxdigleeNe-A-92508325 WD-AB/19998,

i Nncrease eve S i nsulin._ Advanta eousl
woulRREER Moy B B aRABo7 4 o™ Raatnsis, of DPP-v
mhnwta;e@ﬁ m@ctreasm@mumad 2 E)BB’etleyié Baééaj & 1 fiaBt that DPP-IV in vivo
xpected to incre ge evL%) insulin at
rea‘?"%é’ﬁﬁ%ﬂ??&%a@? P%‘ﬁ R e?)\/\%léhg"i‘ﬁé%ﬂ ighibitpryrertds (GIP).
GLA-¢ @ dt@ P2 ercems é/rfd Nrel mwb&e@qdhéwma i€ Bamgﬂ]éﬁp gieddcretins
Inhibitjon of DPP-1V is therefore ex

stimpiate gERducionsoff iNFHIR: !’HH?JPOW H%nggvﬁﬁaqp%fé’ ??%ﬁeﬁ?ﬂ inactivation of
the PSSy @0H1 this Whieh resuig ﬂamG@a@@@ effettl@netd Ftthe incretins in

associ ated wt us i nsul Ln_secreta ues.,
stimBpang gradeion oSy Bedienriaes. DPRAY HRERGR g siore resuits i
an ml&rb%aséd Bsel cﬁfsedJFr)ﬁ Wﬁ@ﬁA(ﬁ}aﬁl@gﬁaﬂﬁy,l ﬁnc&ﬁugtlhtr’étms gre produced
i cation nhi t a not. been studj ed
by tad Padi P Nhep EOasHS SN THTF-) MhiGitapis APt Pescistancrease
the tehalnofdhabmtmnaﬁﬂeaprwmh : masdsuchr & peeded hidalt h@lﬁsch can lead to
nhi bitors

e N A o g

to m’tl’éiase(mﬂdlhtwmt indeeabMgsthetizr cﬁbiy@@ély@fmlbhﬂ/hﬁ:hq§ &Ndangerous
i nventi on rovi de. a new cl ass of DPP-1V
sideiMREpAssar glecutiRe s O SulT Sherst8a0a 85 he. 11 eat ment of
Type 2 di abetes and ot her DPP-1V nodul at ed di seases.
nvent ion_provides novel

DPF{?ﬁf,ﬁ%%ﬁ@g %?y }EES r\lgs hﬁr e@ge% %8%7 B qigqussed elsewhere in
this B6Plicaia) THROLhbbitod avBhobeeRstadied 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 diseases 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 (1):



10

15

20

25

30

NR )~~~) RLRR4R5 RBRsI| ~n Xor a

phar maceutically acceptable salt thereof, wherein a
walodosaelilBi ne i ndi cates an optionally present POBP®05/006162

bond and wherein 5 Z is selected fromthe group

consi sting of phenyl; naphtéyl; indenyl; C3.7

cycloal kyl; indanyl; tetralinyl; decalinyl;

het er ocycl e; and heterobicycle, wherein Z is

optionally substituted with one or nore R10, wherein

R10 i s i ndependgnt | SRPect,gd fromthe group

consi sting of 2 ; NHRi oxo (=0, where

the ring is at Ro saturated; R11; and

R12; R11 is s rou S|$t|ng of Cl1 6

al kyl: O CL. Beal kry’fR, zﬁ] al 'Eylci%p wherein RI1 is

opt i onal ly interrupted b rbxygen and wherein R11 is

optionally substituted with one or nore hal ogen

i ndep endentl?/ selected fromthe rou co g &

or gfpharmagayticslly pacepfable gREIPRIGORr Wherehe & 5%‘&&9‘ lin€" indicates an
Gk éééﬂgd&bI@B&ﬂB’énd Weéerpcycle; and C3.7

Optlcyc?gg kyl,  wherein R12 is optionally substituted
with one or nore R13, wherein R13 is independently

Z lss§élj§&é§%ofnf B b%@p%o‘ﬁ@i@tn@@ﬁ bﬁémyﬁgn@jhﬂh&ﬁ' mgérﬁ}yl N, c@tbalkyl;

oxo (=0, where the r
mda@y\' ttpﬁqauryl chﬁcamyﬂ el&eterej_:ycée,aprg%het@@ﬁy a\M@r in gnla optionally
subﬁﬁﬁ%d% it 40 or e 18 vﬂ’fé'f‘elhrl:d'e Rﬁﬂd@éﬁr‘d}énﬁ;%@é&téd frofroffe group

roup consistin
COﬂR@“”ER‘Pf @a@g?ﬂdGHer@%nNﬁy o8 ét%d’v'?%ﬁf‘? Hé‘ggiso%ﬁoﬁast partially
satd?é’ﬁ@ﬁ‘ gt ggy Rfz H F; and R15; 25 R14 is independently
selected fromthe group consisting of Cl1_6 alkyl;
O Cl 6 alkyl; N(Rl4a)-Cl.6 alkyl; S-Cl.6 alkyl; C3.7
R" ‘Fs)’@él@éﬂe&yfbm %%&?C&ﬁs%ﬂh#ﬂf CH}'(W&)J'G}% a7fky| and S-Cys alkyl,
cycl oal k cycl oa | ; -Cl. 3/ I
wheggip| Ba R?IGPtGDé!LV @tﬁﬁrWPdd@/ 7%’981‘ o%” ;)’P’h rein R s optionally
subMt&%ﬁ@utf@n&or%&ié' hefobeh itdepenabiy seldetéd frémah& grouponsisting
cycl oal kyl ; heterocycl e; 30 O-heterocycl e;
of Finaind &) - het er ocycle; S-heterocycle; Cl_6
al kyl -heterocycle; 0-Cl.6 al kyl - heterocycle
,N(Rl4a)-Cl_6 al kyl - heterocycl e;
"Z 4 ﬁ?‘?cg‘?@tf&%élﬁ p@uwnééﬁeg ‘E%’iy' %‘PW@SS?%&G?VCIQE"M

whé?@ ﬁ Ok [ SRkbnhfy QBLIt0RAlWih snedsthbrdtred, whdrBindRTe iindamsriiently

en i ndependent|y sel ected  from u
selqg{gﬁdsg ramithgy ggguppcongﬁgﬁ/qj)f gens G g-p e’ﬁl?é(ﬂ&f’g ﬁ,},tvﬂgre the ring
is aQIBQ&Fba‘Fﬁ)Jl@'s%ﬁdrél@dfﬁ1-a|'élkyfkr@»d;lafkyf;‘llaha IS-C 1.5 alkyl;

t he

R' R* are independently selected from the group consisting of H; F; OH; and R™;
R?, RS R® R are independently selected from the group consisting of H; F; and R™;

R™ is independently selected from the group consisting of Cis alkyl; O-Cqs alkyl;
N(R')-Cy.s alkyl; S-Ci alkyl; Caz cycloalkyl; O-Ca.7 cycloalkyl; N(R™)-Cs.7 cycloalkyl;
S-Csy cycloalkyl; -Cis alkyl-Csz cycloalkyl, O-Cis alkyl-Csr cycloalkyl;
N(R14a)—C1_5 alkyl-Cs; cycloalkyl; S-Cis alkyl-Csy; cycloalkyl; heterocycle;
O-heterocycle;  N(R™)-heterocycle;  S-heterocycle;  Cqs  alkyl-heterocycle;
O-Cis alkyl-heterocycle; N(R™)-Ci.s alkyl-heterocycle; S-Cis alkyl-heterocycle;
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5 Optionally R6 is selected fromthe group consisting

of -C(R6aR6b) O Cl-6 al kyl; -C(R6aR6b)-0O C3-7
weywsozaliByl ; - C(R6aR6b) - S- Cl-6 al kyl; - C( R6aR6P)TF/BP1085/006162
cycl oal kyl; -C(R6aR6b)-N(Rs)-Cl.6 al kyl; and

- C(R6aR6b) - N( R60) - C3-7 cycl oal kyl, wherein each Cl1-6

al kyl and C3.7 cycloalkyl is optionally substituted

with one or nore R6d, wherein Rsd 1o is independently

sel ected fromthe group consisting of halogen; Cl_6
wharekyR;" iapgtionzdly ubgiittiedl Wi oneReamoRGhalRgen mdependently selected

froﬂgﬁcﬂ@ggjj%ecgr%?rigeg%tﬁsélr om the group consisting of H

Is independently selected from
t he group consisting of Cl1-6 al kyl; C3-7 cycl oal kyl ;
R14a 1 = T . / erej ) R15 is
o%?gieona 35%5%%?@&%%‘%@%%5“& 1”!?5%’“ Rl15a, wherein
Rl15a i s i ndependently selected fromthe group

0 i, Shé : o 20 1s sel e fro
Opﬁ‘ﬂg‘ﬁ%rguggcgér{?ﬁ%?%Smo%g@rf’d%@fgg“%? KYI | 8@{)?‘% o)ﬁéTCF?;P alkyl;
-C(BIR™1O-far ecyritaliylof-CRR™RMRS-GR3, 4Rdyl; RE(RRE)B5,., RRloalkyl:

BtR) endent .S c 6 roup ,c i sting.
O REND: T FoT RV o -l B Ve R65 REL B agithordn ezch
C1reRBKR2NH GFamaycloslky! is pptiaraik plbstitutgd withiatle drsn@ptR®ONadrin RS
o ' | 0 5..R15 erein_R15
s IS Seltarch 38 b bl KUY oo R aRE o Er ot and
Csrgycloplkyiand OH, optionally R6, R7 jointly forman oxo
(=O; 30 nis0O,1,20r3; Xis selected fromthe group
; consi sting of -C(RL6R)-; -C(Ra)=CRc-; -C(Rl6Ra)-CR=,
R®.-RY RREReg indlependghity 68lates from 166 RtGRagerS{sbhg of H; and C,.5 alky!;
-C(R16Ra)-S( 0O 2-; -C(Rl6Ra)-NRc-; and
15-_C( R16Ra) - CR17Rc-; 35 WO 2005/121131 PCT/ EP2005/ 006162
R™ 6s Relependrsiti¥cistattdd tomt the grouupormstiigsof @gs alkyHC,F;cycloalkyl:

D e el , J y titut. i th one
and 301 1 Ky yRRIPRE o BHER) LIBLERE IR BRCpr o
R™Fwherein ®™° isRodepenglentil Felacted ifrade tren demipl gonsistieg oe#: CI: and
oHfromthe group consisting of H F; and 5 Cl1_6 al kyl,

‘optionally substituted with one or nore hal ogen
selected fromthe group consisting of F;, and d; Ra,

R Bt B PRI R B Bl fadd O 4 2 a1

i ndependently selected fromthe group consisting of H
optiénallf oneDF nfHd gitrs oPROVERLGEE thalas R®, R%, R® R’ independently
selected from the group consisting of R'/R? R¥R® R¥R* RYR% R°R® R*R® and
R%R’ form a Cyy cycloalkyl ring, which is optionally substituted with one or more of

R'®, wherein R' is independently selected from the group consisting of F; ClI: and
OH;

optionally R®, R’ jointly form an oxo (=O);
nis0,1,2o0r3;
X is selected from the group consisting of -C(R"R°)-; -C(R*=CR°-; -C(R'"*R?)-CR°=,

-C(R"R?)-0- -C(R™R?)-S-; -C(R™R%)-S(0)-; -C(R™R)-S(0)r; -C(R™R?)-NR* and
‘C(R16Ra)"CR17Rc';
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(a) one of Rb, Ais Al; and (b) when Ais Al and nis
1 and R6, R7 jointly forman oxo (=0, X is other than
WO GR1BRa) - O ; - C(R16Ra) - NRc-; or- C( Rl6Ra) - CRIFGQEP208510D6162
15 (c) when Ais Al and nis 2 and R6, R? jointly form
an oxo (=0, X is other tha®h -C(RLl6Rc)-; optionally
Rc is selected fromthe group consi sti ng of -OCl_6
alkyl; -0OC3.7 cycloalkyl; -S-Cl1.6 alkyl; -S-C3 7
cycl oal kyl; -N(R18)-Cl_6 al kyl; and 20 -N(R18)-C3.7
R® syséleab&womMer@onp emokisdlg fall kyt Qiidaagd. @1s alkyl, optionaily

ool o RS o BHER B M Boggr Er
the group consi sting of halogen Cl 6 al kyl; and C3.7
d I
FLAR K PR BB o he B RGN Y e
Cs. Gﬁkwpbptwmah)} yubstipated voth Rae oRmorRchaedesc seldcted dmnn Hige group

siisting of Ra/R, and Rb/Rc forns a ring Z1;
CO”%FtH\gD?f ﬂi’ﬁ Rb/Rc forma ring other than (a)

pyrimdine when R6, R7 jointly forman oxo (=0 and n
. Ls 1 and Xis -C(R1 -S(R =3 sel ected
R, R g kel SRR Ll PR TP o soar e & A5 1 SIS
1,2,4-triazole when R6, R7 jointly forman oxo (=0
b LS 1 an 6Ra) - N( Re S e 1
R, Fraim orEPGraty SunSrd oy i 0P canysunf B HE R CNElna A
pro\zﬁg}ﬁméellsl PCT/ EPZOOS]{ 003162I 7 Zzhlﬁ Isel ecged gr omI
the grou nsi sting, o en napht and i nden
?)gf’rr‘le %ﬁ%oé 'Sgp'tafrginal I 5 su)t;st it ultoed z\ll th one or m%re
RlQb) wher aiis AREAdirsisinatlepBRA dbinyly &etneart exb (qcm)nv( i other than
gr oup in & en; 5
C(O) N(Cfgé%o%%zb@; oﬁigwg Eg&l R %Eegar oCl 6
¥l whé&n Blis 8" ainkiyd is 2080 R,.FY Jaintdy FQrmQa( 0))10 CD)(SXaB leer than
5 C0O Q% Cl.6 al kyl; S(O 2N(R20)-C1.6 al kyl;
S(O)r\r(Cg%oR% 1.6 alkyl: S(0)2-CL 6 alkyl: S(O-CL. 6
al kyl ; N(R20) S(O) 2-C1. 6 al kyl ; and N( R20) S(O) - C1_6
wherein, e Cl.6.,al k dos .
°pt'9rﬂf’§&t i Rut & Wit ﬁ‘f?egﬂ frgp mt)r%e ge?}&ige%?@ %f F O enedYt
-O-QOupyclatnysi siS-0gs obIky, abdG ; C)todDaIKS/l i s—NE{BfBQ}CEed adlyybm and
*N(ég)[?gﬂ ?qlf{glpalﬁglzlcvzﬁ%r%@l %acf%g(t)ér ) I oaé?wl kk‘iﬁ 4 &%ml 'is optionally

ocycle;
subht&nt%ldobntrcmb e mber Bi%, #Belie &) nsmaxldp;ensw{s't saletted from the

oo S Pt 2B Lo TRGa. EBERRE ¥

R is independently selected from the group consisting of H; C.s alkyl;

optionally a pair of R?, R® R° selected from the group consisting of R?/R% and R%R°
forms a ring Z'; provided that RP/R® form a ring other than
(a) pyrimidine when R®, R’ jointly form an oxo (=O) and n is 1 and X is
-C(R"™R?)-C(R%)=;
(b) a ring selected from the group consisting of 1,2-diazole; and 1,2,4-triazole
when R® R’ jointly form an oxo (=0) and n is 1 and X is
CRRY)-N(R-

Z'is selected from the group consisting of Z% and Z?,
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OR22; oxo (=0, where the ring is at least partially
saturated; N(R22R22a); COOR22; C(O N(R22R22a);
WGESLORANIRR2R22a) ; S(O N( RR2R22a); Cl1.6 al kyl ; BETEPRI05/006162
al kyi;. 15 S-C1.6 al kyl; N(R22)-Cl.6 al kyl; COO Cl1.6
al kyl; OC(O- Cl1.6 alkyl; C{ONR22)- Cl1.6 al kyl;
N(R22)-C(O -Cl1. 6 al kyl; S( O 2N(Rz2)-C1_6 al kyl ;
S(ON(R22)-C1.6 alkyl; S(O2-Cl_6 alkyl; S(O-Cl.6
al kyl ; N(R22)S(0O 2-Cl1.6 al kyl; and N R22) S(O-C1.6
z2? lgiiséwd:ted\ﬂdibaf iergredr bonsGling oabkgmyl i rmpbfityi; amalihgenyl; wherein Z* is

opti bR G TR Bore S IAL8378 R ROnl) LLOS rom
the G{dapRAAsistm@wl dkedgdrhan; (ZI@ER?‘Z OR: mm)u(ﬂzmzaa)nstm)@rg@%%“a

Cronot Bflobi et o b0, Roa, A5, ST el Hue SRRy 2

C@"*{( Bled akoms( U’%"GR@W@CH;WSB(CD)@J(BPH&W 26/1.CB(®)-C1s alkyl:
S(OFgop ot TSRSk o b PE R ESTI LG A atergn ooor

Cs. éﬁlk)@r@ lisnangtsepstityted avithheree bo hioty tlhkigen Galetted from the group
ycl o I"ﬁyl erein Al is substituted wwth R23 and

consy gﬁﬁh is optionally substltuted mﬁth one R24

and wherein heterocycle; heterobicycle;

cycl oal 30 opt.i.onal subst

I te
2 ixbseog dtars Hioratio s8T G 016 %f?s‘kgtiwdﬁ gt cecalinyt
heté?@éywae QandQNate 6; whkie P26 o@ﬁ&@ﬂy su@lmﬁaﬂ kyith - OR&26r; more

d{hege@ y|1s %%r@y@%%%fﬁéﬁgg %@%g?%parogen, CN;

OR%@k@I(aoyea@her@lthé igkigl af &a@pbamlm} lsytusaibd;t N{RERYE?); BHOR?*;

COPE g SDRIRERE T STONIB08 Thitare AR PCrs
S- CP&?EWP?{@ﬁW 006 éﬁ@io OBTLS.s atkys DN eC:.{ amﬂn Fl_oce)rgﬂ&)ppq_s alkyl;
N(R%S& Py Rl SRORATT Vi 8: QLT B a0 Cr sl

o3 yr atkgid; N Fys&agx)1,6 GRER26nd OI(RB)B2B)-C1s alkyl; wherein each

Cr. 6a£f”§<52} § Rﬁ?&’%’;é@%t %Rzn (ro%%go}:g%g se Qc’tedcilrom the group

conﬁiéﬁﬂﬁdﬁ(%)wﬂ@? and N( R26) S(O R27 wherein each Cl.6
alkyl is optionally 5 substituted with one or nore
hal ogen sel ected fromthe groug consisting of F, and

optu@hal!y Rff)ﬁs O(Ialﬂzﬁl pRQ\Bdedsth@( O(BFE? ispwaninddech nitragerCWBidR2iS a ring
?ﬁg | ﬂ}%ifﬁ' IWhIChlsal‘Ing atom of a
atorﬂé’f@ %fe?)@eo? FePSKT®ycl e; 10 R26, R27 are
i ndependent | y sel ect ed fromthe gr oup consi sting of H,
20 2 2a al,kyl | k
R gl o dt by R vife: bR iR iecie iRy ot e Jrbth Shybing of

au@st@atytdyeldawwt And r® s@ikyives ¢ chadadigen sel ected from t he
group consisting of F;, and d; R23 is selected from

the group consisting of F;, d; oxo (=0, where the
A' 19 ngidctedatirdneat dbupactrisidtihy sfatpheayie detdtbBRRs; heterobicycle'

ca-,.oéyR? Rﬁn E%éreﬁ%lA6 i@l BR LN R Yind ARSIk YhreyMs! Botionally
substituted with one R* and wherein heterocycle; heterobicycle; Cs.y cycloalkyl are

optionally substituted with one R*;

R2* is selected from the group consisting of halogen; CN; COOR®; OC(O)R*; OR?,
-Cisalkyl-OR?; SR?: C(O)N(R®°R¥); S(O)N(R*R?Y); S(O)NR*RY); Cis alkyl,
N(R*)S(0),R?"; and N(R®)S(O)R?’; wherein each Ci.s alkyl is optionally substituted

with one or more halogen selected from the group consisting of F; and Cl;
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R28; and - (C(R29R29a)) m W(C(R30R30a))o T; R28 is

sel ected fromthe group consisting of hal ogen; CN,
wW@aOR311130C( O) R31; OR31; SR31; C(O N(R31R32); PCT/EP2005/006162

S(0) 2N(R31R32); S(O N(R31R32); N(R31)S(0)2R32; and 20

N(R31) S(O R32; R29, R29a, RB0, R30a are independently

sel ected fromthe group consisting of H F, and R33;

25 optionally one or both pairs of R29, R29a, R30 R30

i ndependently selected fromthe group cogsi sting of .
R? 264|828 froantheRFOLRIVAsEgRhha@BgeN; (Y] O& kyC-saliyORTSR™;

ich i ti. I i it 7 . 26.
oxo gl Wi B fiERafeadt BRRENL SaRFeP0e: ko0 PRLOR"
C(OMM IR0 DS N(RERBY); BOM(R*®ID; GHis 3BYIRMER )RR FBP):R™;

(= endent | ed 9t -ou : :
S(OWms NUEROHE i SN E R RIRE oy erdicy a1y optionaly
substftlie§ withloylk-oE3ndfe bplolgem kil tted Wiloer tiergrese borGistiog af kyand Cl;

is optionally substituted with one or nore hal ogen
selected fromthe group consisting of F, and d; WO
optidRIH/RE2 1G0)RET PERARREhB06 (BR™ B HRBBdits aswiregstreavhiahoma ring
thg %r oup consi st ng ofe.Cl. 6 al kyl; C3_7 cycl oal kyl ;
atorg ofja NeeIoQYCly YIRSV ¢ oal kyl , wherein R33 is
optionally substituted with one or nore R33a, wherein

RZG,E%%;angS ii%@edp%ﬁgggt?ygs%apégﬁzgl Cf eg'vef rg%'ﬂp} U:%ngi'é@'g;g é’ﬁ e;n tC|1'§ alkyl;

m= 0 'are 1 n
Ca.7SQJcRRMGH ArfdDRTLhelkgFOup yvekyst wheredt e@ch 1C+.e2alkpinig Gptionally

subgt\éh%’dSﬁ%?o?n%?c%_r{ﬁrﬁé@@&%%p %relgg%g)%%ﬂ? jth%r&%&?ér?s?stﬁa%? lF?Qljid Cl;
-N(R34) C(OQ)-; -C(ON(R34)-; -00(Q-; -(OQO;
R% |$é%&$é??éﬁ) t:h’elgéfgl Rggll)\sg ti izo'é"’CFt; eCS( Qog@ﬁ)évha?egf&% ring is at least

parGQP ShEkitag ORPHN(R™ R Y| Ryi alk@3oftianpty eatiskifuited witlj one or more

o SRR o e G

selected fromthe group consisting of F;, and C; 15 T

5.8 selected fromthe gr I SLLNgNOF ddreT L 3. AR
s SRR OISR, BPRSLA PR TLociok, on!
SRheryO)NRERENY | S(@pd RGNy SO@MNEREIRTIT N&R™)S(O):R™,  and

Rg\)g%%@g@ily substituted with one or nore R35; wherein
N( ndependently selected from the group

consi sting of halogen; CN, COOR37; OC(O R37; OR37; 20

- - k i;O?B?, R37: ; . .. - d
R RO o) By SRR TRE) D B ORAT g o P
R¥al kyl; N(R37) S(O 2R38; and N(R37)S(O) R38; wherein each

Cl.6 alkyl is optionally substituted with one or nore

hal ogen sel ected fromthe group consisting of
optionally one or both pairs of R*, R®%, R*, R** independently selected from the

group consisting of R%*/R*®, and R*/R* form a Cs.; cycloalkyl ring, which is optionally
substituted with one or more of R*®, wherein R**® is independently selected from the

group consisting of F; Cl; and OH;

R® R¥ R¥ R¥ are independently selected from the group consisting of H;
Cis alkyl: Ca7 cycloatkyl, and -Cqs alkyl-Cs.; cycloalkyl; wherein each Ci5 alkyl is
optionally substituted with one or more halogen selected from the group consisting of

F: and Cl;
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F;, and C; 25 T2 is selected fromthe group consisting

of C3.7 cycloal kyl; indanyl; tetralinyl; decalinyl;
whedosnziaycl e; and heterobicycle; wherein T2 i SPCT/EP2005/006162

optionally substituted with one or nore R36, wherein

R36 i s independently select®ed fromthe group

consi sting of halogen; CN, OR37; -Cl.6al kyl -OR37SR37;

oxo (=0, where the ring is at least partially

saturated; N(R37R36); COOR37; OC(0)R38;
R Q6 OpdleRBARAB); 18§ QYr2Mp ReFR3BING Sf G N RBMR3E)s;» 3pcloalky; and

al kyl . N(R37 ®) n ot ; - 33a
Coqpllfral o pRt s iR R ) QB aue s Aiied win ong o roge R
whesdik W iisindppdraieally selsctbs fromuthe gravipt densiséneef nig¥leand OH;

hal ogen selected from the group consisting of F, and

C; optionally R36 is C(O R37, provided that C(O R37
m, d srebiodepentientiy selectatifeom thehgrohp icensistingry O; 352;&ndrd; of a

het er ocycl e or heterobicycle; WO 2005/121131

PCT/ EP2005/ 006162 10 R37, R38 are independently
W is etlected drdnt ¢ra gioap groasiptitpola soivaigntaforid; -C1 -6-;ai5k91):; -S(O)-;

N S IR R Gl ot SERNER Tl g s 0

S(OWIRTY9redoK(RFHSEONRAl ogen sel ected fromthe group
consisting of F;, and . 5 Wthin the neaning of the
present invention the terns are used as follows: In

R34 gassclectyd@riianb| the ogrospbsdrisisiegt ofc &)y Oes sityEcCed dycoaiksl; and

group.of djifferent variants a .S var i . ‘
0, 58P0 2L ST SPher RS 12 Btk 5BHR 88 win e o
moréaiaicgeh Seleatediient the gregpreoristidg fof €r amt C1; 10 " Al kyl "
means a straight-chain or branched carbon chain that
may contain double or triple bonds. It is generally
T is BeRicRNdfeth theagroa kysidiogoity TE@mddi’n doubl e or tripie
bonds. "d _4 Alkyl" means an al kyl chain having 1 - 4
carbon atons, e.g. at the end of a nolecule nethyl,

T iﬁ‘sélygic_j frﬁhh:tﬁbl&rourfll%@giiingmf phgriyl; nepbfitvb@yid,indenyl; wherein T is
.z - . - y 35 ¢

o e riSe R DI 4 SRty o o

the amgehupe. qronsi€hilRy , ofCHAhaBMN, - CN:CHCOORYY CHRIT(Q)R™;  ORY;

Gy PR o 1R TR, | SR PRI R ES) B0 NRTR);

_ h_l% gl=:6ca
S(ORETER® e G aBY; NEPRSQ):REL Byt N(REIFH@R™; @HeGHR each Ci.s alkyl

. =C~ N-.0% OPY | A % - - .
< A R i oS BPHORY b B SR o S G s o
F: apdCGlputyl tert-butyl, n-pentane, n-hexane, or amd,

e.g. -CH2-, -CH2-CH2-, -CH=CH, -CH(CH3)-, -C(CH2)-,

- CH2- CH2- CH2-, -CH(C2H5)-, -CH(CH3)2-. Each hydrogen
T iokelecled_ffonatheygrooprcbosistitayofi@s.; cyelpabiyk dndapyla tetralinyl; decalinyl;
hetgrggfc é;tal’rll%nﬁéterobicycle; wherein T? is optionally substituted with one or more
R%® wherein R* is independently selected from the group consisting of halogen; CN;
OR¥: -Cialky-OR¥SRY; oxo (=0), where the ring is at least partially saturated;
N(R7R®); COOR®¥; OC(O)R*; C(ONRR*R™); S(0)NRR¥); SONRR®);
Cre alkyl; N(R*)C(O)R*®; S(0)R¥; S(O)R*; N(R™)S(O),R*; and N(R*)S(O)R*;
wherein each Cy.s alkyl is optionally substituted with one or more halogen selected from

the group consisting of F; and Cl;

optionally R* is C(O)R¥, provided that C(O)R* is bound to a nitrogen, which is a ring

atom of a heterocycle or heterobicycle;
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25 "C8_7 Cycloalkyl" or "C3.7 Cycloal kyl ring" neans a
cyclic alkyl chain having 3 - 7 carbon atons, e.g.
weywsopnsapyl , cycl obutyl, cycl opentyl, cycl ohergI/EP2005/006162
cycl ohexeny), cyclohepty). Each hydrogen of a
cycl oal kyl carbon may be reldl aced by a substituent.
"Hal ogen" neans fluoro, chloro, brono or iodo. It is
generally preferred that halogen is 30 fluoro or
chl oro. "Heterocycle" nmeans a cycl opent ane,
R¥ c R anexnadqoemdentjm Iselesiedlafent ithgy arewr aeagistiedref alifth Gup alkyl;

Corr G PRt Or D I Ry AT P RAT P T B optionaly

subaﬂtu@dwtfmr@dt)r rm&re thelageatselegtasitfranm thecarobip noraisting v Ft and Cl.
35 carbon atons are replaced by a heteroatom sel ect ed
fromthe group consisting of WO 2005/121131

WitiRCTHeER2a0i5) 00 BikGResehl ingahiinuthe térms ardiusgd asf@pws:
-S(0O) 2-), oxygen and nitrogen (including =N(O-) and
wherein the ring is linked to the rest of the

In casd acaliableioa sabsi@rdnbnammbe setectegidroraaggrouErbdifferest vdrants and

suc@y?xﬁ% I,ﬁ)g%%s%t%n? o{:wrg%oré '?Hxagf’&%eme%%e% ‘Yae variants can be the

az0 m da
sanm@yoradiffdremte, oxazol e, oxazoline, i soxazol e,
i soxazoline, thiazole, thiazoline, 5 isothiazole,
i sot hi azol i ne, thiadiazole, thiadiazoline,
"AlkyEtmednsda ctraigatichait et bedncted tchrtmpherad; th|trmay colitaie, double or

tripli? ?88@52 815 i:s g:eﬁ%:allype!rrﬁfeg‘%lgl tﬁ%&ﬁl@r’l 8{52%’} c!og;eguf double or triple bonds.
"C+.1 Willatli meahs dinnakyl sifaphbddng,1 pyr aznpoma’nqrds op}gr ahthe end of a

R T e S

CH=mR Mebutieisobetyl; szie+EiH- CIH12I~®E|Q| €H=OH @H@DWJ $E&.‘. -butyl tert-buty! or

tetrazoljdin pi nge 0 i pe,

amid 8 &y o{;b&r e%%acéﬁ% a&go&yz’et FE‘%@B Fé@:é-llngl Gl Cher, -
CH(@eRps, -aHeHgs-ocycl e which is condensed wi th phenyl or

.~ an additional cIe a bicyclicarin
Crapudbnreatt ARl aioR P e & SRRl A R ng ongandiot mety.
eth)ﬂ h3¢H£®H2,r IO anerady, a:sbe@pw e:aem:lS X H}‘CHEL—(DMQ-GH&O"BQ n-butyl,

i e et er.obi ¢

soiiol ST DN St GH-Chenz Bt P gheRt Pl Fepentane
nhé}@héoxambmcd b@ZISB%aZOCHz—CbﬁnZOCH—@Z-DJ e1CH(CH3)- -C(CHa)-,

e 38 ST R AL B 727 40 o

repldd:éu/b‘if a@ubsldnie, i soquinol i ne, . .
t et rahydr oi soqui nol i ne, di hydroi soqui nol i ne,

benzazepi ne, purine or pteridine. 20 A preferred
"CspLEIBaRMEBY '&Iary)()y@foam@rm@mﬁi&rﬁra eyophamgrmwxﬁ haald § - 7 carbon

accept abl e sal t accordin he esen
atog et OO Sb RRBIHT S REFSIV aSlondoh SeBheteRy. aygonenty
EacRhydRd8nkf aRciBRkLatdod)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 és 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
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(n 25 or a pharmaceutically acceptable salt thereof,
wherein Z, R1-9, n, A X and Rb have the neaning as

w0 pabsaztied above. Preferred conpounds of for muP@I/EPI00D006162
(la) are those conpounds in which one or nore of the
resi dues contained thereinlave the meanings given
below, with all conbinations 30 of preferred
substituent definitions being a subject of the present

nvention. Wth respect to al|] preferred co nds
sulplthhz\;(mb:tdm a1y s@fﬁf- { 10Xy 9@ PiEeest (IRGyERe "E'E&a %"6’0 \psrein
the ﬁ%j% Hrfked 36 tlﬁ’&ﬂs’f—%?%ﬁw@%@&lﬁana 4%t EBiFogéh atom. Examples

tonmeric and stereoisoneric forns and m xtur

for mhbelesicyrle ara fwrapi dRiopheng. RYAEIS %Eﬂh%cé’wﬁ?%ﬁ?| ymdazolme
pyra%%%eg)k@oﬁnéa&ia%olel %x@i(ﬁlﬁ@rRTls%Qaﬁj@‘)l@thﬁe ofhidzbR, thiazoline,
[

nventi on and Rb of%\)ﬁ
sotSataemu aispinyjazeling.) a) ihinsisgeiedent Ityafizeeinene £ SRAUFTRS- 2N,
tetrﬁlagﬂtﬂgphélﬁn§9rrolm AhidaRsiRirRf p rﬁ@ohoﬁr‘@%&bidlﬁmes lsaxazohdlne

can have e preferred or
thiapolictiner r depthieaelidings  iagieRolisinew, Sutphaiateap| Ryran: .glhydrOpyran

f r 0 e grimi RG]
R SEREA B LB g BN RT BN Sl mand posaane
piperdir®, mrphﬂhn%h taff%zoﬂ%et@éﬁ’@ olfiagplicing: e fRtrazpliing QE?R)”e or
I 9 sisting of F, O;
e T S
i ndependent |y sel ected fromthe group consisting of H
" 5 With ey vartdh &ittional
He@ro%é?:léagq %’s ?eh? aéf'éféycleqpﬁlbﬁ"@l.:éddregf eraltI ;ﬂh@ R% r (ah &R iona
hetgrocyrie {o foomm bwy@j;@dlr(g:sg)ste@? "Bengensey to fasm a blcychc ring means
that tw&'ﬁ‘?d%d%% &kgﬁ@{i ?&te‘égh ofHer by AMatifg b PHB LOMST Bkdnigles for a

, optionally substltuted with one
heterobicysie Bre Mdeleer mgoynen heozofukaty YeenzothiepenasHmgnzoxazole,

bengf’sggﬁo%’ | )xbengoﬂh%a(zgnlean @eﬁ%lkcﬁhlg%(s RbenzZr%xdlE@lEe r B@H\ﬂmldﬁzohne

forms aring Z
quirRiiséer abuipazelines | Hydroguingzoling, (Réijhyépggylrg)rlfae,l:\;a/ |§oqumollne

tetr%;‘r&’e@ rg%ﬁlﬁ ﬂégcfhh)hglegétﬁﬁ&fnébtbé/nzaﬁplhé duRaBY pteridine.

are H Preferably, Ais Al. 35 WO
2005/ 121131 PCT/ EP2005/ 006162 13

A preferred stereochemistry of compounds or a pharmaceutically acceptable sait

thereof according to the present invention is shown in formula (la):

6
RS NH,R R7/-5\
7 - : Rb
R1 Rz 4 RS N/iﬁ_‘ R8 Rg (Ia)
R (B;———X'

or a pharmaceutically acceptable salt thereof, wherein Z, R™ n, A, X and R® have the

meaning as indicated above.

Preferred compounds of formula (l) 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 (I) or (la) the present invention also
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Preferably, Ra, Rb, RCare H In a further preferred
enbodi nrent, Ra and Rare Hand Ro is A. 5
woe@barabl y, A is heterocycle or heterobi cyclBCT/EP2085/006162
preferably, A is heterocycle. Particularly preferred,
A is selected fromthe graadp consisting of
1, 2, 4-oxadi azole; 10 1,2,4-triazole; 1,2,3-triazole;
1, 2-di azol e; oxazol e, im dazole, and benzi m dazol e;
wherein A" is substituted with R23 and optionally
inchsdgssdlli thutbe@riviantl SRZE0isomeric fooms laed Miviueepihefesr iredll ratios, and

odi_ne ed fromthe group consisting
theig ﬁarTage%cgléyA?cceBTﬁ? %X&dl azol e; piperidine; and
pi per azr ne wherein A' is substituted with 15 R23 and

o R RSt B AR o Ry Rl o v

forn{dla ()}2& (l%l‘)aicmpabdiqntlymaaadﬁ&)foam\wng meanirg. Plentgrane or more of the

I edss M an e 0] d .
sooBShTE 528 208 A= R O B o
givépdoetbw.l n a furt her preferred enbodi ment, Wis -0-.

More preferably, R23 is sel ected from the group
consisting of -C(CH3)3; 30 -C(CH3)2-CH2-O CH3;
Prefef(GH3) BFseleutetl ffomRhefgeowbtgnsisting ©f dhenyl; and befeleyyle; and is

t i Lty oW 1 ich are
OP’“?’E%'V ﬁ%t't%tf“g t}ﬁfue)r ?teﬁh W'g’“ ?%%lescae%‘}ég%%?fé?nww group
‘consi sting of heterocycle; and C3_7 cycloal kyl;
T L i t
ero b3 7 LB BB S OB Ly
2005/ 121131 PCT/ EP2005/ 006162 14 More preferred, T is

P e% 3{ Elﬁed i ngnkg Fe rﬂ&%&#\d@ﬂ%ééé&?ggg&ytﬁg '59.1 n@dns strng of H; F;

Cyc opro

and [ ,efatif, @@tronTallysuBsimedwmmawnT@aéﬁgen or Cl1 6 al kyI

which is substituted by with one or nmore fluoro. 5 In

a further nore preferred enbodinment, T is selected
Preferainly, tRiés gr oup consi sting of nor phoI i ne; pyrrolidine;

pyrim di ne; pyrazine; and oxetane; optionally

substituted with R35 36 or R Preferably, Ras R36 are
Preferatiy eR?dmdtR \ioisty &rtnesh Oxa)r’ﬁﬁ)we Rjraod R ‘cara sriidepienderdly sejected

fronﬁf‘e yc‘iroup %sg} %9 gf %ﬁ%& f(alfqﬁ( @tﬁ)”‘éﬁy sub§ @gd \grjrh—gne or more F.
Preferably, n is 0 and X is -CHR*-CHR"-.

Preferably, nis 1 and X is -CHR®-.

Preferably, n is 1 and X is -C(R%)=CR"- and R¥/R° forms a ring Z'.

Preferably, n is 1 and X is -CH(R*)-CR®= and R%R° forms a phenyl.

Preferably, Z" is phenyl.

Preferably, R®, R® are H.

Preferably, A is A",
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-N(C1_6 alkyl)-S(O2-C1_6 alkyl. It is further
preferred that R36 is selected fromthe group
w@omsiistishg of OH, -C(O Cl-6 alkyl; Cl.6 al kyPETEEDIS006162
al kyl; and Cl.6 al kyl optionally substituted with one
or nore 15 hal ogen sel ected3fromthe group consisting
of F; and C . Conpounds of the fornmula (I) or (la) in
whi ch sone or all of the above-nentioned groups have
the preferred or nore preferred neanings are al so an
Prefgjebt RAfRY Réaregiesent i nvention. 20 Preferred
enbodi nents of the conpounds according to present
invention are: ¢l \ F\ --N-N-N | NHZ ONU (;:J"~
In aNfather peter(edNrebadinesth, RRgng RRreFH od 2 i4A2 3 WD
2005/ 121131 PCT/ EP2005/ 006162 15 O CH3 osS NF f o
| ~NC -N gjHzi Npo NHzZ ONNHz ONNI NI F F 056 4
PrefferBbicA’ isNeferotyche orfpetedbkic@itio z O N2JH200 NN N F F
FV 7909

More preferably, A" is heterocycle.

Particularly preferred, A' is selected from the group consisting of 1,2 4-oxadiazole;
1,2,4-triazole; 1,2,3-triazole; 1,2-diazole; oxazole, imidazole, and benzimidazole;
wherein A’ is substituted with R and optionally substituted with R?,

In a further more preferred embodiment, A’ is selected from the group consisting of
1,3-diazole; 1,3,4-oxadiazole; piperidine; and piperazine, wherein A’ is substituted with
R? and optionally substituted with R%.

Preferably, R is -(C(R?°R?%%)),,-W-(C(R**R%*)),-T.

Preferably, R*® is Cl.

Preferably, m and o are 0, 1 or 2. More preferred, m and o are 0.

R%, R* R¥ and R*® are preferably Cysalkyl.

Preferably, W is a covalent bond.

In a further preferred embodiment, W is ~O-.

More preferably, R* is selected from the group consisting of —C(CHs)s;
-C(CHa)g-CHz-O-CH3; —C(CH3)2F, and T.

Preferably, T is H; or T is phenyl, optionally substituted with one or two R*®, which are
the same or different; or T is selected from the group consisting of heterocycle; and
Ca7 cycloalkyl; wherein T is optionally substituted with one or two R*®, which are the

same or different.
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More preferred, T is selected from the group consisting of pyridine; azetidine;
cyclopropyl; and cyclobutyl. Particularly preferred, T is substituted by halogen or Cq

alkyl which is substituted by with one or more fluoro.

In a further more preferred embodiment, T is selected from the group consisting of
morpholine; pyrrolidine; pyrimidine; pyrazine; and oxetane; optionally substituted with
R* or R*.

Preferably, R*, R* are independently selected from the group consisting of F: CI: -
S(O)Crealkyl;  -S(O)2NHz;,  -S(0)2-Cis  alkyl;  -NH-S(0),-Cis  alkyl; and
-N(C1.5 alky)-5(0)»-Cr.6 alkyl.

It is further preferred that R* is selected from the group consisting of OH; —C(O)C46
alkyl; Cqs alkyl-O-Cq6 alkyl; and Cis alkyl optionally substituted with one or more
halogen selected from the group consisting of F; and Cl.

Compounds of the formula (I) or (la) in which some or all of the above-mentioned
groups have the preferred or more preferred meanings are also an object of the

present invention.

Preferred embodiments of the compounds according to present invention are:

Z
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prodrug conmpounds of the conpounds of the invention

as described above. 5 "Prodtug conpound" neans a

derivative that is converted into a conpound accordi ng

to the present invention by a reaction with an enzyne,

gastric acid or the |like under a physiol ogica

condition im the |iving body, by oxi dati on,

reducti on, e, each of which

carried out es of the prodrug—dre

conpounds is a1 n a conmpound of N—y
he presentNﬁp,@ntlo- is 10 acWN t @ I\

ated to f .éz ei Gosano

s\, pi val

yl gno is acyl ated,
'CT/EP2005/006162 20

al Kyl At ed, VY 2005/1211@
phosphorylated or converted into

t he bor e.g. acetyloxy pal m t oyl oxy, piv A%yloxy
suc0|ny oxy, f umaryl oxy, nyloxy or wherein t
car boxyl gff pis esterlfled 0
N
Ny !
NH, O Y} 0
e @M - @LM
F
43 44 45
HG on
Q v o
F N
o-\w stﬂ F N/\ k
NH, O N NH, O Y NH, O éf/
0 0 0
F F F
46 47 48
HG cH, NH, O
H,C
F ‘BSQN Nl ]
F Ne F
NH, O Y N
N : F
F > :

49 50
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am dat ed. These conpounds can be produced from

conpounds of the present invention according to
wowrdosAknsewn nmet hods. 5 Metabolites of conpoundBCDEP2005/006162

formula (1) or (la) are also within the scope of the

present invention. Were tadtomerism like e.qg.

ket o-enol tautonerism of conpounds of general fornula

10 (1) or (la) or their prodrugs nmay occur, the

i ndividual fornms, |like e.g. the keto and enol form
are~cl ai ned separately and together as m xtures in any

Khre applies for stereoisoners, |like e.g.

¥ s/trans isoners, c 5 And the
like. If desi d, isoners can be nmet hods
well known in th t, e.g. by liquid chromatography.
Same applies for{ enantiomers by using e.g. chiraj
stationary phases: N NAddi tional ly, enantlonerﬁiﬁéy
be isol ated by convéiigyg theminto di astereonerss
i.e. coupling with a antionerically pure aUX|I|ary
conpound, subsequent separation of the reégulting
di ast ereoners and cl eavage of the auxiliary residue.
Al ternatively, any enantionmer of a conpound of
formulla (1) or (la) may be obtained from
steregsel ective synthesis using_optjically pure
star als. 20 In case th
to f Rr—(la) contain one
basi c ggroups, thelinvention also corfprises th
correspondi ng phar utically or fOX|coIog|c -
acceptabl e salts, [n particular their pharmacegtital\y
utilizable salts. us, the conpounds of t he® a
(1) or (la) which & in acidic groups can be 25
present on these gr%ups and can be used according to
the invention, for exanple, as alkali netgl salts,
al kaline ear?h netal salts or as ammonium'salts. Nbre
preci exanpl es of such salts include sodiumsalts,

potas lumsalts, calciumsalts, nmagnesiumsalts or
sal” v'thnﬂ nia or organic angneg such as, for
exanm anine, et hanol am ne olanlne or

am no aC|ds unds of the for ' r_(la)
mhlch'%ontaln 0 r nore basic grouyps, ups
whi ch can be protod&t d, can be present and can
used according to invention in the formof t gi
addition salts with\inorganic or organic aci
Exanpl es for suitabl cids include hydrogen

chl oride, hydrogen brom de, phosphoric aC|d sul phuric
acid, nitriggacid, nethanesul phonic acid®

p-t ol uenesul phoni ¢ aci d, naphthalenedlsulphonic aci ds,
oxalic 35 acid, acetic acid tartaric acid, lactic

Furterdores #ld gebést idddntion & sCpragiug; c&riﬁ'oﬁh&s 3etrd coMPounds of

2005{1211 1 PCT/ EP2005 006162 21
the invention as described above

"Prodrug compound" means a derivative that is converted into a compound according
to the present invention by a reaction with an enzyme, gastric acid or the like under a
physiological condition in the living body, e.g. by oxidation, reduction, hydroiysis or the
like, each of which is carried out enzymatically. Examples of the prodrug are
compounds, wherein the amino group in a compound of the present invention is
acylated, alkylated or phosphorylated to form, e.g., eicosanoylamino, alanylamino,
pivaloyloxymethylamino or wherein the hydroxyl group is acylated, alkylated,
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propionic acid, pivalic acid, diethylacetic acid,

mal oni ¢ acid, succinic acid, pinelic acid, fumaric
wa@edod/12rrad ei ¢ acid, malic acid, sul pham nic acPd/EP2005/006162

phenyl propi onic acid, gluconic acid, ascorbic acid,

i sonicotinic acid, citric aéid, adi pi c acid, and other

acids knowmn to the person skilled in the art. If the

conmpounds of the formula (1) or ()a) sinultaneously 5

c cidic and.hasic, gr oups in e nmol ecule, th
PRI Ok Pt PR ITlades o e ke o PeRaicyy. Pivaloyioxy.
sudcmylogy MThagloey, alanpiexy sl Wiserein Bred @aprxy| roup IS esterlfled or

ri ons The, re i ve, sal t accor
amiig i | Eidsp Smodurias’ 80 Tt PR R Bomy Rty o7 the present
invértion edsonaihgab wasliknolA onéthdds. t he person skilled in the
art like, for exanple by contacting these with an

organic or inorganic acid or base in a solvent or

Metdbsites spEsmp@aINdeYbf fitindiz ESHTRNGe Blso WithiPiheRoSE GhRRIResent
wi.th other salts. The present invention also includes

INVetionsal ts of the conpounds of the formula (1) or (la)
whi ch, owing to | ow physiol ogical conpatibility, are
not d| rectlﬂé suitable for use in pharmaceutical s but

Wheig fBHORENSBR R 8@: Kpigrenok lavinesrisgy of icqrpPHads aft @aneraformula
() hRlyice aheir p@@tugsnﬁa;obc&mrthbh@dlma@@aémsl @Re @fg. the keto and enol

nE)har ceutl cal I% acce EI e salts. 15 The ﬁ%esen
forrf /g 5 B pERGTRY 8&5@%} HsaoMPgRissra Ny datiul Same peplies for
sterébﬁbm@?s tikeklg. eRdrRdess c&%réﬂ?ﬁ’sdﬁfeﬁsn&r@ém@ andPk (¥,
d %Cell surf ce pr%é?ig been licated In
If %‘\S'Uﬁ désoFbﬁ’iﬁé%a’& ChicHR Y ,\g?,lgknqun H‘a eabragdPy liquid
chrédrh&®yeaptly SSairb Woples fo( éﬁ&r&ﬁﬁﬁdﬁ@ by kisiAgeyg. dh'lr‘é%tatlonary phases.
acent a, spl een, epithelial cellTs,

AJdJSBI FranerBRadrnL PP (R By A roT U Aa hBIiE diesipRemers, e

couﬁmngW)th aAnshagtisibenedlly buss dexikdig c@ﬁiplouhd’ P&IbsBHRITR $8hARtion of
tical to the cell activation

the (S EB5EToalRES dndre AP B B pIRB eSS, AltBmadvely, any

enahmmélodif@g Ud)rabﬁmr)d ofeoehagainer (janehayers ebhames éll‘onpgi%?éd%',@%ctlve
sted a potential role f

symlhﬁF@ uﬁg‘ﬁtqpﬁ'g@b{ RYke éta{s}m%g(g"t”\? - di sease pr ocesses 25

DPP- 1 V rel ated di seases are described in nore detail
in cge {8 GMPRTIR AERBIR BoroBfindf ar A Soniaim BhaPh g1 acidic or
basfbh@roppﬁsteét mvmentalsm cPImPYis e thefrOrmAIREsding trf?ﬁfrﬁb‘&&ztlcally or
toxidgldaicHi pEPopiie BT dpFPaTGId e PSRt A Litgeple. satts.

ThuEumtah@m‘rMLeudstdfetherfem&rné (i) mte(lﬁ)l\ﬁiﬁiciﬁ)rcﬁntadﬁéchfé‘égr‘éﬁﬁs @bn be
t I r rodrugs or

nd
prosi R R kTP reS Ty oan e sedf b &hine o s Gyenfiy tenample, as
alkalienetfabcalis ealkblirg eantdincatae séitsk oF atsh@mﬁfoﬂﬁxmaﬁs Oflore precise

ax of .nan-insul i & dent, (T
xapRBepLe el PR aPeh BTyt iR, BHESTVD: SPiRuFIum sals,
magnesiust aald:sé,or |siafé cvithi aekePizs or Eﬁgéh{&dnnhé’@@h@l as, for example,

et oSSR i PR R e S Formactags of th formul
(I) oP@ay \EHE@GSﬁt@Qﬁdr@?or more basic groups, i.e. groups which can be protonated,
can be present and can be used according to the invention in the form of their addition
salts with inorganic or organic acids. Examples for suitable acids include hydrogen
chioride, hydrogen bromide, phosphoric acid, sulphuric acid, nitric acid,
methanesulphonic acid, p-toluenesulphonic acid, naphthalenedisulphonic acids, oxalic
acid, acetic acid, tartaric acid, lactic acid, salicylic acid, benzoic acid, formic acid,
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22 high LDL; atherosclerosis; growth hornone

deficiency; diseases related to the inmune response;
wotogsiimfiect i on; neutropeni a; neuronal di sorder BCT/EP200F/006162

nmet astasi s; benign prostatig hypertrophy; gingivitis;

hypert ensi on; osteoporosis; “di seases related to sperm

motility; |low glucose tol erance; insulin resistance;

i st sequel ae; vascul ar restenosis; 5 irritable bowel

d - infl t bavel . di . including. . . .
oS08 g TS b GRS, ot s
funhzgfcl auidahaie)y acm(gdmalicmwd, .spmhgl.heﬁct bbiﬂsph@@ﬁiﬁﬂﬂ)iﬁﬁib acid, gluconic

. esl| ty: neurodegeneratiye |.Sease,; r.tlnpt Y, .
a0 STPEAPRY, SREGPUPALRD: CAHS AETNE 2Cy AR Bier acids known to
thehypesraskifetige nhes art( [Fahey Cgimbd'nmds\/cﬂrtlh@fbrﬁlyxlwﬁpﬁﬁéla)Té{dg@l_téheously
rea | s

i.abetes: pr growh . hornmone defjciency. Prefe »
corfigR A A b SRER I DRy RESRIS. e KBBIIAD Aep I sSanpadition
to thﬁ sahesdmymeﬁfr@nqmr asentsalt vepétaipas FLOUEASS). The redspect]ive salts
rmaceutjcal, c osi.tions conpri,sin conpoun 0

acqREG A T Bl Da, (3,628 b GolFRge RinlSthERY 1B Bays Waich are
kndwrpRafHEassstn Grilby iR e pttakk efor sXapld1BY @8htadn@ eids¥buith an

i ngredi ent together with a \pl)har maceuti cal ly accgrﬁt abl e
OrgRgi qr doraqniC abiLemRASE & BRIV P SASPEIGRE AR Ik exgtange or
catmr@czgmg?/wnﬂtn %e&cﬁaﬁc@l She ?r&eﬁnmv9mtidﬂioé1§o iﬂmciﬂ\.i&fets all salts of the

i ngr edi S up, the carrier, as well as any
compRigE " i fermnadliiet 820 HEBCRFIDE tofow pravsilaaiqay Sompeihiity. are
noteivabilyn@litabre, fof 086 Ineptairinate @icaR GGk @Bithi (2R B ysHAY fdrealble, as
. more of the ingredi eqts, or from di ssociation of one
intePefigiRs B CREMTALIEARERE SO P AR rATBbREHON ypeBaEasRuticall
acoepdld £an8. or interactions of one or nore of the

i ngredi ents. Accordingly, the pharnmaceutica
conpositions of the present invention enconpass any

The: @Rgesit minmmiomrjqﬁevibeysdaﬂn‘ipmhm af @@_ﬁ@@:ﬂlﬂdrnﬂfla theor élla) or their
resent tipn.an rmaceutica accept abl e
B e DIETR R R P Al S oo FUeRF STOtFHG Al fias been
impficEse it a Widenianas dreyioladidall fupbEdnsy ItCII B IEBa@® Nigsud Histribution
conmpounds as, activ yinL%Ledi ents |ike e or

) re other . 0
(3G, BB BRE GRS RIS 3T TBARPREPT) SBIPe il Soasculr
endathlioch; gnshaig cinddmyelots _béil‘sl, BBRgh)V einﬂhdiiiiﬂ(i)dg ftizl‘sguéldhgf cell-type
active ingr ts. are disclosed in, - nder |
xefissbap it g TV 2 i et S e h EPL pvaAn ST mRRvrckt can
cledvecanpotbat efl imyuneleguiateg. erddcAss; aindi mgllrylogiebiNeEptides in vitro.
n sensitizer

.active ingredi ents be i nsul | i ;. PPAR
This g rigasS g pianFal A fontip BPRIdaTe dLF Napriy Sh RiseasRipeesses.
(PTP-1B) inhibitors; insulin and insulin mnetics;
| phpnyl ureas and of her insulin secreta es.
opEy PR fi88%e e desriood B ok S b kb - 03/181 under the
paragraplg dutilisie s’ wittiRislher&uith ihcoiporited By refsrdnéad.P- 1 r ecept or
agonists; GP, GP mnetics, and G P receptor
agoni sts; PACAP, PACAP nminetics, and PACAP 35 receptor

Accardigiyi thie Dresamt|ivasnt oo lproviver corgpAgas s forda @A (la) or their

proér%géJ 8F y?l’?aermlarc]:gbt%aﬁly gcszéeptable salt thereof for use as a medicament.

Furthermore, the present invention provides the use of compounds of formula (1) or (la)
or their prodrugs or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for the treatment or prophylaxis of non-insulin dependent (Type )
diabetes mellitus; hyperglycemia; obesity; insulin resistance; lipid disorders;
dyslipidemia; hyperlipidemia; hypertriglyceridemia; hypercholestrerolemia; low HDL:
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WO 2005/ 121131 PCT/ EP2005/ 006162 23 sequestrants;

ni coti nyl alcohol; nicotinic acid or a salt thereof;
wWoRARA2agoNi sts;  PPARoly dual agoni sts; i nhi bPE€DEBR200$/006162

chol esterol absorption; acyl CoA : chol estero

acyl transferase inhibitors; 2anti-oxi dants; PPARo

agoni sts; antiobesity conpounds; an ileal bile acid

transporter inhibitor; or anti-inflamatory agents or
higgharmaceutlcally 5 acceptable salts of these active

dinpo dRBEOsCipResi; arowthdieamene dgficienayt Jisaesaspelape to the immune
respahdeS’ HIK/efn?éc%oﬁ Oné.ﬁllotp%nﬁr SRAFPEI & QFBerQhﬁﬁFr{?f‘"}ﬁé@dS%tsl Yoenign

accepta | e non- tOXIC bases or aci
Progiaye GARPEOBR iNabMtis; Hypersensinm Qﬁ@amréslﬁa@e%%@s retetersto sperm

motifly: TG/ QlQIH&%StcﬁérQHée '|HQJI|Hdr%s%f§mQS |s§ s@@nﬁe %é“ VUG f8Etenosis:

oral, rectal, topi cal , par ent er al
irritgilp e SWIAOMEN FlAMINEEery ioweh disense; r"a@wog:@qhm isgase and

ulcérafiy f@hﬂ% C))ther PipH AR ARy ( P@r}?’fﬂon%r d2ueeal ttlé nh c?r'n@%r‘)obesny

or nasal a m ni strati on, he nos
neyredraeneratinpy digeasen eliseraihy; n@@br@nathmn rteneommwr Syadrgme  X;

ova‘r‘i%Hq{ybébé{\gfog‘éh@mlé)oﬁ%pgﬁé b\%ﬂ bs‘%gb%n%é' ﬁ@&g% @xggeﬁ:@ tOP%rowth

nat ur actrve ingre
horgone elefignneyy meegéchtse@pn WS U] @em;i@@te(wm ) diadetes mellitus and
obd¥ftgpared by any of the nethods well- known in the art

of " pharmacy. In practical use, the conpounds of

formula (1) or (la) can be conbined as the active 20

The P8Rt RMntbR Cﬁrmlﬂé@bﬁarﬁ%ﬁﬁdér %o%&ﬂtx&]spé@ﬁ ?ﬁg?“g'c%ﬂjlpound

carri er accor to conventi onal ar naceut |
of fergrd (har iy, péémﬁ@dju%orrmﬁénct merecé,rorrﬁayharmeeetatmnm @cceptable

saltVtﬁéSHeS\t s Sdtive & ieﬂqgé‘é}ﬁémltrpé‘ %Ja@{:f@aﬂ{/ abdd gﬁ?ﬂl@tckam’ér.

desired for adm nistration, oral or” par era
(i ncluding |ntravenous) In preparlng t he conpositions

"Phgﬁﬁa@uﬁ&al@@%gg tib@T bar¥n®br MBR: adivy %gr@{i\@ﬁtgagﬁ&i%hg B more

medi a_may be enpl oyed, such as, for exa
ineryingEeslints ﬁ@tmqi@ uPghe GABTES, a5 el 8% armgp@ge@whfch results, directly

or iRy, \é&s’lblnﬁ%rﬁ) rdoﬁfblé}&ﬁﬂﬁ or 8§&rebifonl dfka%y't\ﬂr { ¥emore of the
case ~of oral Pre parati ons, such as,

ingreqigfis &r frgras%%maaﬁ@ of gne f mora plithedngrepisnts; Obfrom other types

of RAERAR Br S acHSNS A Geor SBEAGE, thd iR r%efe)ﬁ?st aALéd‘rSmg:y the
cel lul ose, diluents, %‘&anul ating agenits, lubricants,

phapnagriftisal Earapantiogs o8fi fi¢ REFSARLs INYARIONhENGONRRASE namh gomposition

maded$§ AmRING! a Srhsbunll 8P MAFYRR: FHeRtiEH ank0
2 9er sm I?grgl an sugft capstgl es and tall gtng : Sﬁ‘%mélgguncauy

accgmgb@dqarr@ror al preparations being preferred over the
liquid preparations. Because of their ease of
adm ni stration, tablets and capsul es represent the

A P'h%fﬁtaceﬁféﬁ%ﬁ?%%%i@ o tae F&I@%%lﬁém@ﬁt'?” M8 Adciiongllc poropkse one

or n§ib iothdp RaMBGIRIL éé?ad:tlv@a;ﬁ%e&éﬁtsalkg on@RY hide Iabf%ﬁgﬂél%ﬁ‘gyounds

| f desired, tablets ma coat ed g) st andar ueou
of f%muﬁ')rﬂm%ﬁa@w@em@d ospidRr BBRPYnhibisRs. and
Othér GRAVAL IngRIIIGHOULE GHcted # WeRR103/181 under the paragraph

"Combination Therapy" which is herewith incorporated by reference.

Accordingly, other active ingredients may be insulin sensitizers; PPAR agonists;
biguanides; protein tyrosinephosphatase-IB (PTP-1B) inhibitors; insulin and insulin
mimetics; sulphonylureas and other insulin secretagogues; a-glucosidase inhibitors;
glucagon receptor antagonists; GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists;
GIP, GIP mimetics, and GIP receptor agonists, PACAP, PACAP mimetics, and PACAP
receptor 3 agonists; cholesterol lowering agents; HMG-CoA reductase inhibitors:
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WD 2005/ 121131 PCT/ EP2005/ 006162 24 0.1 percent of
active conpound. The percentage of active conpound in

W b@s@2116bnposi tions may, of course, be vari edPEIEPIPAY006162
conveni ently be between about 2 percent to about 60
percent of the weight of thé®unit. The amount of
active conpound in such therapeutically useful
conpositions is such that an effective dosage will be

ned. T active. c ounds ca
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th ese a can
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eservati eto t he 5 wt h of ) X
in fieEiab aa e remeRHEY Rtk 0 ol S G e campinsdeas tge active
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agehits, ulahlcenm sindess disheegrafing agwhtsreg@ttr@h;ee B the.ca¥®of oral solid
200? 1211 P [ EP20Q5/ 006d1
preparations suc or examplé, powders, hard and soft capsules and tablets, with

the solid oral preparations being preferred over the liquid preparations.

Because of their ease of administration, tablets and capsules represent the most
advantageous oral dosage unit form in which case solid pharmaceutical carriers are
obviously employed. If desired, tablets may be coated by standard aqueous or

nonaqueous techniques. Such compositions and preparations should contain at least
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i nvention. For exanple, oral, rectal, topical,

parenteral, ocular, pul monar¥, nasal, and the |ike may

be enployed. Dosage forns include tablets, troches,

di spersions, suspensions, solutions, 5 capsules,

creans, ointments, aerosf and the |ike. Preferably
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oy may vary dependi articul ar
B APUb BRIRSYAR OF e WSS Sk iR FEEWT P! acfies compound
in §@¢1ﬂtﬁér@p§éﬁ@él®gu§éf@3&ﬁrgbosﬂﬁﬁstl@%uér‘?\ﬂ%t' ary gf?éctﬁlgedosage will be

condi tion being treat dosage nay

obtainegy { ¢ Aeliye Q%“Hoéa% £3n glyo ke p?éngrejﬁtegqa lntr@aasaﬂy gpdor example,

|,q@aarop\g\y@@p;aryeat| ng or preventing diabetes nellitus
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Th%lﬁ@*é'ﬁ@e@'gorcaﬁkh”% FshPvu s sy plpnganiain sabinder such as gum
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ma%ﬁ@ﬁumostéarﬁie' |a'n9raa£0/éé1eﬁh@%beﬂto&chr%§ 5y f?énlé)&&e or_saccharin.

ram of ani mal body wei ght, prefera Iven as a
W@P@%%S% it EEES G cansHled itvna gorfaikie & ﬁ%tlQrbtcsmateﬂals of the

abdvese, & IRY chleﬂﬁcﬁ%%&bﬂﬁallrel ease form For nost
large manmals, the total daily dosage is from about

10mII|grarrsto about 1000 mlligranms, preferably

Vaiid @M tA8okatckiald any BeadFBsdr? a@%‘éﬁn«%‘;oﬁw b8 c}ﬁff{é ypHc})Etctahf%rm of

case of a 70 kg adult 20 human
thevﬁ'q%ag@etmétr gPr Vsﬁaé‘cﬁr piekD Ay e ﬁpﬁﬂeﬂgfrﬂMhel@Caamr @5®th. A

syrU;b bt & él&rﬂfﬁﬁy cdithip, AQRALBN "t@ﬂie”@:’ﬂv@%r&ﬁerﬂdédé%s%dast &sweetening
rovid he optinal therapeutic reésponse.

bF‘@myétaPSri%mM%ﬁrah%ﬂﬁ %%);ﬁ’é%ﬁer\(ﬁﬁ'vﬁﬁl 3 dé{ﬁpﬁﬂdcatfladﬁ”féﬂ guch as
Chea,sj droramySflavod® ABBREVI ATI ONS  Designation Boc (or
boc) tert-Butoxycarbonyl CDI 1,1'-Carbonyldiim dazole
DAST Di et hyl am nosul phor trifluoride DCE

Co@b@tﬁ\'ﬁd@f Sebhane (1 8'3@(13@'@5}1 60 HRL AaRiskCY paren‘cera”yf ISolutlons or

3-Di ch] or o- di cyano-1, 4- benzoqui none Deoxof | uor

SUSBFQS'?'?S ﬂ@f‘ﬁ%ﬁ(?‘zt@‘? WWOHW%W%WSPa'ﬁdl IR WgEaTisgisalypmixed with a
surieRbt 1tk 3ds RyBIIEPERIENGIBSE. Dispersions can also be prepared in

glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary
conditions of storage and use, these preparations contain a preservative to prevent the

growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions
or dispersions and sterile powders for the extemporaneous preparation of sterile
injectable solutions or dispersions. In all cases, the form must be sterile and must be
fluid to the extent that easy syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion
medium containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol
and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oils.
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hydrochl oride Et3N Triethylam ne h hour(s) HATU

O (7- Azabenzotri azol -1-yl) - RPN, N; N -t etranet hyl

uroni um hexafl uorophosphate HBTU

O (Benzotriazol-1-yl)-N, N,N,N tetramethyl uronium

hexaf | uor opho dr oxypbenzotri azale HPLC
A S EotRl T R BT b Rt SRy YRR Hor AT g & pgsmmal,
esfhevi all@@)hd?ﬁéﬁ Q\ﬁﬂhl drgefiyctivpdodd ofRet@mpdumal dfitheepreBEAt invention. For

Trifluo oacet |d Avai bIe st t|n mat eri al.s FHQ/
eXHRPIE PRABPYENIR - o BhioRY 5 RO ) Nl P 1R ke may be
em@ldyé&i Do@g@a‘hb{ﬁi@ﬁwc(uldv)talﬁlétsa{rﬁm| Grsbéﬁs:ons Q:%nblbhé ddlutions,

HAPGNRb PGA Rb I?
capeulgsp CiegNss Opgmentf(xa?rppgls (qqqcywe(l ?\% Pie%ra iy c?ﬂwuﬁgiloiof@rmula
0) w(%@égdmfrrggae@m@r cially avail abl e sources such as
ra Ast at ech, Si %lnrrg ArYlaﬁ“ ch, Fluka or

The \&ifasive §@aa%ee/ q Aqtas BaRBNLETRONST MRy K@Yy %%%ngnﬁn the
pameQECdmmrﬁaloy@ m&b&a%&s&nﬁ@ﬂam%&@%ﬂ&%e@j treated

¢ R%am ation PG Rb
an(ﬂjé’Pﬁ/&P&%”%rbethe|q»@ndltlombqﬁ@tr@a ed. 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 of 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.

Some abbreviations that may appear in this application are as follows.

ABBREVIATIONS

Designation

Boc (or boc) tert-Butoxycarbonyl

CDl 1,1-Carbonyldiimidazole

DAST Diethylaminosulphor trifluoride

DCE Dichloroethane

DCM Dichloromethane

DDQ 2,3-Dichloro-5,6-dicyano-1,4-benzoquinone

Deoxofluor Bis-{2-methoxy-ethyl)-aminosulphor trifluoride
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( X RB, RO RS RO NR8, RO X X (II) (Il'l) 5 (b)

reduction of the Weinreb am de of the carboxylic acid
wowral/1zasal hydri de reagents e.g. lithium PCT/EP2005/006162

al um numhydri de (Scheme B). 10 Schene B O O OH O

NCH O 3 PGRbam'dation_P%?Rb reduction bi "N N

PGN ( X R8, RO (' XRe, R (In-XR8 RO(IIl) (1V)

15 The functional groups of the N-protected am no

cids may then_he.transfornmed j.nt het er oaromati c
ch’?i ng systens by 'RE’S?'&r?pé'\l/ﬁ%d“g‘écgeti on sequences:
DIPRgact i ng an anDioawbplylefhidieingeneral structure (11)

i th am doxi ne d subsequent  dehydrati on and
DMgﬂepr ot ecti on cé’ﬁ%é@ﬁhj}ygor B3 mati on of
EDQ, 2, 4- oxadi azohetagBp@udig®thyZiniadprb pR)@edesialidd ffochloride
Et VI), as shown i.%ﬁcheme C. According to F. Eloy, R

Nenaers, Chem THRWRTYES 62, 155, starting ani doxi mes
h can be preparefofingmnnitrites by reaction with

dr oxyl am ne. .25 WD 2005/.12113 005/ 006162 = 28

HAG hene” C R23 Spé(g-ﬁzqgenéotmoi-é@b—iﬁ(@/\lﬁgﬁpggn@?@#@nlmﬂ]\l

0 PG N Rb + /pn&kafiabyphaspiene R8, RO HON ---~ PG N Rb
HB'FLET 76--X stoggé’eangtha%%-“l-)SI)I-AI,)N,N’,N’-tetramethyluronium

hexafluorophosphate

HOBt 1-Hydroxybenzotriazole

HPLC High pressure liquid chromatography
min minute(s)

PG (or pg) Protecting group

rt Retention time

TFA Trifluoroacetic acid

Available starting materials may be suitably N-protected amino acids (Il), nitriles (ill),
aldehydes (1V) or alcohols (V).

N
. 0O OH H O H A
PG\N Rb PG Rb PG\N Rb PG\N f OH

I RS, RO N : L RS, R l Re, RO
( lﬁn‘x' (L}—n xR R ( |‘)n——X' ( L)rx

(i () (V) V)

They may be purchased from commercially available sources such as ABCR, Array,
Astatech, Sigma-Aldrich, Fluka or be synthesised by

(@) dehydration of the corresponding amide (Scheme A)
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(VI) 5 1,2,4-0xadi azoles with a reversed substitution
w@adiosaer3can be prepared by using a simlar rRPEEPINSG/006162

schene starting fromnitriles of the general type

(111) as described in Sched® D. First, the nitriles

are transfornmed into the am doxi nes by reaction with

hydr oxyl ami ne. The ani doxi nes are then coupled with

carboxylic acids, and th resulting O acyl am doxi nes
can be dehydrated to vyi eI%&h?'W@Adesi red
1, 2, 4-oxadi azoles 10 of the general structure (VII).
Schene DN OH H2ZN N O H2NOH PG N Rb PG Rb + \
Ra N1 HO X X Ra R®x(NH) coupling R23 Ry
dehydrat,i on  Ndafndeprotegtion N, d¥hfddkib, \\ Rb PG NI |
PG ¢RR$ R X RE™ RON-T5(VI 1) WO 200511261 R
PCT/EF2068/f006162 29 razoteRc®nt ai ni ng ani ﬁe RE RO
thé general structure (V1) nmay be synthesisédi X '
acc |é‘di ng to M Falorni, G Gaconelli A M Spa@%dda,
TetYahedron: Asymmetry 1998, 9, 17, 3039-3046 a
shown in Schenme E. Treating Winreb am des, derived
from amno acids of the general type (I11), wth
trimethylsilyethynyl magnesium bromde may 5 lead to
(b) rdxtiction i thieoWefrelp mofyenefdthe rwartsteylio atit weth whiat Ry@raie reagents
B Hntin Do) &R Ghel b Mdrazines to yield

Scheme B

?Me

O OH o o N\CH3 O _H
PG.. R amidation PG. RP reduction bG R
N L s oo N L g N
RS, R — R&R?
(l-)——n X (L>n_—x

; ( Iﬁ"*xf R8 R9
n

(1D (V)

The functional groups of the N-protected amino acids may then be transformed into

heteroaromatic ring systems by the following reaction sequences:

Reacting an amino acid of the general structure (ll) with amidoximes and subsequent
dehydration and deprotection can lead to the formation of 1,2,4-oxadiazole compounds
of the general type (VI), as shown in Scheme C. According to F. Eloy, R. Lenaers,
Chem. Rev. 1962, 62, 155, starting amidoximes can be prepared from nitriles by

reaction with hydroxylamine.



Schenre E W 0 OHi Rb amdation NNCb 3 PG N PG N R

BrMg SiMe3 |77 "X Ra RO x, RB RO HBC CH3 23 R23 O
w@kBs/1R131 N N R23 NH NH2 PG Rb  base N N deprPCEEP100$006162
NR8 RO (~--xI , HNRb PG Rb Re, RO9 Ra RO F x'

(--x, (Ml i) 10 Schenme F 4 picts a general route
towards 1, 3, 4-oxadi azol es of the structure (I1X) as
described, e.g. in C T. Brain, J. M Paul, Y. Loog,
P. J. Qakl ey, Tetrahedr o§ Hett. 1999, 40, 3275-3278.
Am no acids of the gener c ?WS&(II) may be
transforned into their acid chlorides gHat upon
reaction with acyl hydrazi nes stmyt yi el d N
di acyl nes. 15 BubsequentpPligehydratign an

deprot ectfi on gan resul f N ngeHEPfor mat i on 0 3, 4-
oxadig)% IoFf t he al tyBYYie, 26 WQo

2005/ 1 . 2005/ 006162 30 Schene® HO0d O
L SOCl 3 PG N PG LRRHZN-N H ) X Rgly Bgr(TR%iRg'
R R23 —

N
N ) ﬁeprotection

e
Rb
HN ;
Re, RO

(X

1,2,4-Oxadiazoles with a reversed substitution pattern can be prepared by using a
similar reaction scheme starting from nitriles of the general type (lll) as described in
Scheme D. First, the nitriles are transformed into the amidoximes by reaction with
hydroxylamine. The amidoximes are then coupled with carboxylic acids, and the
resulting O-acyl amidoximes can be dehydrated to yield the desired 1,2,4-oxadiazoles

of the general structure (VII).

Scheme D
| s
HN N
L HNOH T N
PG R BG Bt >\—R
. 8 9 \N ! HO
(L)n_x R R l Xr Rsy RQ
am
coupling
R RR / dehydration
O O
/A /A
N N deprotection N _N
-
R® PG R
HN ' N )
(IE SR8, R® ( S R&,R®
n n

(Vih)
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base O N deprotection ON (I R8, RO "n X HN Ro PG N
woR005/121181 X (X' R8, RO ( R8, RO (IX) A typi caPCT/EP2005/006162
synthesis of 1,3,4-triazol 629 is shown in Schene G
Starting fromam no acids of the general type (1)
1,3,4-triazoles can be prepared via am des that can be

transforned into i mdoyl chlorides by, e.qg.,
T se

hosph hl ori ' t i dayl .
YRR TR ey 3 thes el SbPERE WP ohe svaresised
acdogadinlg tcoMt ﬁalofrdzr(ﬁs(ﬁiiaoometﬂi A M. iﬁp@nEddazT@ItrGSedrbaIA@fmmetry 1998,
9. o SRR PP BOSeiE IR WETRE B gt niiprvac from
amo amrdsdca‘tt!w@@_e%r&l type NINPGithROmBEGIsBydthyrfyy n2gnbsiBe BR3nfide may
oot e fimibh R BigRDIY PR R o BEBCE o PRER N be treated
with bydreriges toogéld pacizdlesref lux HNIIF Rb PG NI Rb (° X

R RO (') X R’ RO n

Scheme E
(l)Me
PG RP amidation Cb 3
N ‘ —— PG\N R BrMg—=—=—=SiMe,
- R8 R9 i
\ ’ T RB, g
br=x (b—% R \ HC, o
- 3

(M

o) CH,
N RENH-NH, oo
R
. 8 RO
) ( - xn RyR
R

e
n

(Vi)

Scheme F depicts a general route towards 1,3,4-oxadiazoles of the structure (IX) as
described, e.g. in C. T. Brain, J. M. Paul, Y. Loog, P. J. Oakley, Tetrahedron Lett. 1999,
40, 3275-3278. Amino acids of the general type (ll) may be transformed into their acid
chiorides that upon reaction with acylhydrazines may vyield diacylhydrazines.
Subsequent dehydration and deprotection can result in the formation of 1,3,4-

oxadiazoles of the general type (IX).



(X)) R=H Cl.6 al kyl WO 2005/121131 PCT/ EP2005/ 006162
31 As shown in Schene H benzi m dazol es of the general

wo ywe/1tB) nmay be prepared from al dehydes of PECEEP20p&006162
(I'V) by reaction with diam 0 conpounds, followed by
oxi dation and deprotection’” 5 Scheme H R23 R23 NH2
R23 (:)~ OHNHNNHNNH z PGRb o:tbo idan b
deprotection b IN° PG R 3X R38, N- -X R8, RO HLX
R8, RO n (l1V) (XI) Acc ' o M-0O
Cont our - Gal cera, L. Poit(;%lr‘J:ﬁ{é'gg:.Ft Mbi net, B. Morgan, T.
Gordon, &1 Roubert, and.C. Ihuri eau in B oorg. Med.

Chem TYett. 200411, 74?- i m dazol es g0 type

( ®bL n ®e prepatedpgccordi ng to Se;neﬂ'g{e I
Cond%nsi g_aed do bui | di ngNbl opks IIN{]h br oyoacet yl
fra X' can’si el d keto(égnl_e 'S vé?i% up tr eat ment

with nmoni umacet ate yi el d protectedirrida5 with
t he dé@i red substitution pattern. Subsequent |

defir ot ecti on shoul d fugRi sh buildi ng bl ocksPaf-Yhe
type—(pl 1) 15 Schene | a%?LNO Oldelydiaah EG Rb| Basg N O
O g +N X RS, RO Br PG ! R

) Bl oot 1) g
deprotection —— R8 R9
. . (L?ﬁ—‘x'
PG, R™ -
HN RS RO N g 5 oo
; R8 R
(Lf— (L)n—‘X'

R
X

(IX)

A typical synthesis of 1,3,4-triazoles is shown in Scheme G. Starting from amino acids
of the general type (ll) 1,3,4-triazoles can be prepared via amides that can be
transformed into imidoyl chlorides by, e.g., phosphorousoxychloride. Treating these
imidoyl chiorides with hydrazides under acidic conditions may lead to the formation of
1,3,4-triazoles that after final deprotection can result in structures of the general type
X).

Scheme G

23

. R
|
Ox-0H R—NH, Ox_NH
»  amidation 23
PG\NI_ .:R —_— pG\N R POCI, |'Q
. \ RS RY : \ Cl /N
' ) T RB, RS
B=x (b=x b
I PG R
Q) o N
R8, R
(|ﬁr—

R23 R23 )\Rz:i
>—_N N HN—N
»‘N 27 H
b

\ \
R/N N deprotection R/N N toluene, tosic acid
° R

B — reflux

R PG
HN N [
—RS8, R®

RS Re
(l?n—‘x' (—X

%Y
R=H; C,4 alkyl
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deprotection HHIN b HNi RR8 RO PGN LR (~X, R8, RO

w@ 2os)2mM@8 2005/ 121131 PCT/ EP2005/ 006162 32 OXBZDER®0D606162
type (XI1l, Scheme J) can bg prepared conmencing from
commercial amino al cohol's ahd amino acids of the type
(I'1). After an am de coupling step, dehydration can
be achi eved by several reactants, e.g., Burgess

As Irgﬁs]g/ﬁ Prﬁ) §CP@$‘§-QI- Ll-f éen%t%é?%%su 8mhgsﬁeE%P§2 gftp%g(%(gyrﬁ)aAy P{g prepared from
aldéhydasaofethd type @) gby tesziction 200 @jar@no 8ompd6hds] IGbweldy oxidation

%keld the final oxazole, oxidation can be carried out
ANMER OIS Sr  ni ckel peroxide (Ni02), an oxidant that

was disclosed in this context by D. L. Evans, D. K

M nster, U Jordis, S M cht, A L. Mazzu, Jr., and

A 1. Meyers in J. Og. CHEWEMNo979, 44, 4, 497-501,

and by F. W Eastwood, P. Pell nmutter, Q Yanggzh J.

Chem Soc., Perkin Trans.

141997, 35-42. Fi
deprotecti on of _t henjynter te 1lo can vyi

oxazol es of,# pe 2(XI Il cheme J O CH
R23 5O BEA R doupling N Hol o+ --> )

, Orlﬂl I -
RO HOYG Rb , N x Nikg RIS ngpo?gcﬁonrea[\é
on
DPST oLB’fﬂﬁt___BZ%GF\\’Iz\js Rzsp

HN

(L)H*‘X: R8, R® X’l RS, RO X: R8 R?

(Iv) (X1

According to M.-O. Contour-Galcéra, L. Poitout, C. Moinet, B. Morgan, T. Gordon, P.
Roubert, and C. Thurieau in Bioorg. Med. Chem. Lett. 2001, 11, 741-745 imidazoles of
type (XII) can be prepared according to Scheme I. Condensing acid building blocks (Il)
with bromoacetyl fragments can yield ketoesters which upon treatment with
ammoniumacetate yield protected imidazoles with the desired substitution pattern.

Subsequent deprotection should furnish building blocks of the type (XIi)

Scheme |
23

OH
PG R® SNOLS B °
a
N7 + _oase | 0.0
: RS, R? ]
( n X Br PG\N Rb
(n (b —— R8, RS
1]

X
R%2 R
5’:\ >_:\ /NH4OAc,
HN_ N deprotection HN, N toluene, bomb tube
b
HN . PG. R

( l+r_ X: RS, R® (T_)_XE Re. Re
n



a) DDQ N O deprotection NO b) NO2 N O HN PG kb PG

Ro RonR3 RO (~-X R8 RO ~R8 RO -XI nn (Xl11)
wa2ooStizmsi ng formnitriles of the type (111) PCI/EP2005/006162

N-substituted 1, 2,4-triazo|g§ of the type (XIV) can

be prepared as depicted in heme K. After addition of

sodi um al koxide to nitrile (IIl), ring condensation

can be acheived subsequently by reaction with

raz nes lorthoformate to formthe .
OBt BER, R shitfa o' o0 et gohrtetaiia R, pommercia
amBo alkbhderdddnamiih 8idsOof dlie t¥pe Qs sifthy, aMandide Gooupling step,

ark. FE.

ooy Shept s seiplaT feattnis S YCaudesd fanaeg DAST or
Ded%llflgﬂé@fé.poﬁémay lay . Eleipipet\é.clﬂtiooﬁ. V\Mf, Mhe Ra/am@ramaoﬁ) &R ®Villiams
L\).. 05
s in QLo 908, BGRTEES-se et Ruid e el STReB BRI popgaried
outlwiih DDEA—brlmcké’Qvé\doﬁBe RIICRGanRIxidaniNHat was KlSNIngd ROthid-Ebntext by
0. (piebp e KPR 1 Ja5t St E igzayd Tgindd | Hgers i
J. 0%y, Ch8m. #0979 )4|4V)1 @N@‘umﬁldylﬁ &, Hasdwded, IH. #20heateniQ. Yang in
. SR o, T8l BT AP RN, ePrhthction ffe imermediate

10 carGfieithoxafides ofdle tﬁiéE(X+lB.064 or V. V.

Scheme J
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o] OH R
) H,N R% . HO/\(
PG\N R . ]/ coupling 0. NH
: RE, R®
) Rb

(Br—x HO PG.
N

(1 - x: R8, R9

a) Burgess reagent
b) DAST
c) Deoxofluor

R23 R23 RZ3
=\ % a) DDQ >\\
Ny © deprotection Ny O b) NiO, Na O
b
HN: /i R PG\NI_ :Rb PG\NI_ :Rb
—R8, R® L RS RO : 8 R9
( n X (l_#__xl ’ ( - X, R f R
(Xt

15 Starting form nitriles of the type (Ili) N-substituted 1,2,4-triazoles of the type (XIV) can
be prepared as depicted in Scheme K. After addition of sodium alkoxide to nitrile (ill),
ring condensation can be acheived subsequently by reaction with hydrazines and
triethylorthoformate to form the triazole ring, a method reported by H. J. Wadsworth, S.
M. Jenkins, B. S. Orlek, F. Cassidy, M. S. G. Clark, F. Brown, G. J. Riley, D. Graves, J.

20  Hawkins, and C. B. Naylor in J. Med. Chem. 1992, 35, 1280-1290. Finally, deprotection

of the intermediate yields the desired triazole (XIV).
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Rostovtsev, L. G Geen, V. V. Fokin, and K B.

Shar pl ess in Angew. Chem 2002, 114, 2708-2711 by a
wale@shari3cycl oaddi tion reacti on as shown i n SCPEEP1005/006162
Commencing from al dehydes of the type (1V), acetylene

i nt ermedi ates can be preparé%l either via the 1o

Corey- Fuchs reaction sequence as exanplified by D. S.
Garvey, et at. in J. Med. Chem 1994, 37, 1055-1059
or by inplenentation of ger}/] g{th G | bert phosphonate
reagent as reported by G f et al. in

Synt hesi s, 2004, 1, 59-62. Reaction with azides,
freshly prepared by diazotransfer as disclosed by Q
Liu and Y. rin Og. Lett. 2003, 5, 14, 2571-2572,
can yield N-substitut edNdDAX 3- thinazams. Aftees a final
15 deprret.ectionrSt ep fiH¥ desired bBuil di ng bl gcks of

the type e anggmdPG RAD 20051121131
PCT/ EP2005 162 '34 Schene L s ) NH,

Cor ey- Fuchs geactl on N PG N Rof yferth-G | bert

r eagent TN ., -X R8, R9PG- NRb + A Re R9
(1V) (RX3 R23 R23 N-N\N- NQS?\CIO additio N
deprotectN N Ro HIN | N ( " |XNERe' RO
-X' R8' R9 Y(XV) Other heteroq\y;\c conpoUh&$ (P& be
prepar ed avcor di ngdepwieptionsj chery¥. Ha nn, 5 The

Chemi stry of t er ocycl es,
2003, OoHNthe H|§teragture C|tP§dN

(lﬁn—x‘ R R (la——x:

XIV)

I exa VCH, Wi nheim

R8 RO

N-substituted 1,2,3-triazoles of the type (XV) can be prepared according to C. W.
Tornge, C. Christiansen, and M. Meldal in J. Org. Chem. 2002, 67, 3057-3064 or V. V.
Rostovtsev, L. G. Green, V. V. Fokin, and K. B. Sharpless in Angew. Chem. 2002, 174,
2708-2711 by a dipolar cycloaddition reaction as shown in Scheme L. Commencing
from aldehydes of the type (IV), acetylene intermediates can be prepared either via the
Corey-Fuchs reaction sequence as examplified by D. S. Garvey, et al. in J. Med.
Chem. 1994, 37, 1055-1059 or by implementation of a Seyferth-Gilbert phosphonate
reagent as reported by G. J. Roth, et al. in Synthesis, 2004, 1, 59-62. Reaction with
azides, freshly prepared by diazotransfer as disclosed by Q. Liu and Y. Torin Org. Lett.
2003, 5, 14, 2571-2572, can yield N-substituted 1,2 3-triazoles. After a final
deprotection step the desired building blocks of the type (XV) can be obtained.
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therein. Building blocks of the type (XVlI) can be
prepared from comercial alcohols (V) by a

woewbezpbi | i ¢ substitution reaction. Theref or eP€TIEP2005/006162
al cohol function has to be transformed 1o into a
sui tabl e | eavi ng group, e.g?? hal ogene, nesyl ate or
tosylate, that can be substituted under basic reaction
conditions with a nucl eophilic heterocycle. As such N
unsubstituted pyrrolidin i peri di nes, piperazines,
i m dazol es, pyrazol es, t%%gngﬁs can be enployed in

this reaction. Exanples of this reacti on, can be f ougmd

in Chefd arm Bull. 19746’ 22, 1490, U;S. Patent r\ll\lo
3,929, 765 and, W0 9 92YIICNEr3gIon 15 depiipt ection 1,

yi el ired R Regen |).10 25 WO N

2005/ 1211 ,BP2005/ 006162 35 Sgene M AgA ¢H

PGNTf'H , NEt3 PGOSO |- R8, RO "
X; R8, RAn( HET (V) heterocycle Base(f-Ax
Deprotection PG HET HNII_NR8, R9 R8) RO (XVI)
Enam Nomerical |y pure bet8™ami no aci ds|having the
formul “QXVII) 5 PG R3 NHN9N zOH R ciradgpn( XV | )

may bexge Nnerch@d&gzypila \@,&knomn ih the literature
or may be COPVﬂﬁfeﬁfﬁ§—
R PG..

Other heterocyclic compounds may be prepared according to T. Eicher, S. Hauptmann,
The Chemistry of Heterocycles, Ed. Wiley-VCH, Weinheim, 2003, or the literature cited

therein.

Building blocks of the type (XVI) can be prepared from commercial alcohols (V) by a
nucleophilic substitution reaction. Therefore the alcohol function has to be transformed
into a suitable leaving group, e.g., halogene, mesylate or tosylate, that can be
substituted under basic reaction conditions with a nucleophilic heterocycle. As such N-
unsubstituted pyrrolidines, piperidines, piperazines, imidazoles, pyrazoles, triazoles
can be employed in this reaction. Examples of this reaction can be found in Chem.
Pharm. Bull. 1974, 22, 1490, U.S. Patent No. 3,929,765 and WO 99/19297. Final
deprotection yields the desired building block (XV1).
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synt hesi zed usi ng one of the nethods already published
and reviewed in e.g., Cole, 1lo Tetrahedron 1994, 32,
w@amhF/1218nri sti et al., A drichimca Acta 1994PCPREP2085/006162

or Juaristi, Enantioselectiye Synthesis of, 6--Am no
Acids, Ed. WI ey-VCH, New YO k, 1997. In particular

3-am no-4-(2,4,5-trifluoro-phenyl)-butyric acid may be
synt hesi zed by a variety of nmethods as reported in

the patent applications ég% 69162, WO 2004064778,

WO 2004037169, WO 200403 and in the articles J.

Am Chem ASoc. 15 2004, 126, 3048 .,and JSHAM Chem

. TON | -
Soc. pgQ04.. 126w 9918msEmamti onerical ly pge® beta amino
al dehydds havi pe—fvrm]'%—a PRV lig g PG "R3 NHO R Rz
R4 R5 HL-ZKXVI r% 20 WD 2005/ 121134 Re go

PCT/ EP2005/ 006162 36 may be conmércfal |y avajkabl e or
synt hesi séd by one skilled in the art using ageterocycle
starting material the conveniently subsgtifuted acids
e.g. through direct reduction with di-igo-

but yl al um ni um hydri de or through formation of the

Wei nreb am de and further reduction wath |ithium

al um ni umlydr ide, as depicted in he . Schenme N
PG 1. @ EQA? v DEESRED ' ™o ‘H%E. NH O OH
RL a' \ (s NwzZiB%"W& Ove RL R2 R4 R5 RHB® (XVI

1) 1. LiAlH4, THE PG2. KHSOA RB NHO"ZH 1 RR2 R4
RS (XVI11)xUyl ess otherw se noted, all non-aqueous
reactions were carried out under argon

Enantiomerically pure beta amino acids having the formula (XVI})

PG
R NH O

z OH

R1 R2 R4 R5

(XVi)
may be commercially available, known in the literature or may be conveniently
synthesized using one of the methods already published and reviewed in e.g., Cole,
Tetrahedron 1994, 32, 9517, Juaristi et al., Aldrichimica Acta 1994, 27, 3, or Juaristi,
Enantioselective Synthesis of f-Amina 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 J. Am. Chem. Soc.
2004, 126, 3048 and J. Am. Chem. Soc. 2004, 126, 9918.

Enantiomerically pure beta amino aldehydes having the formula (XVIll)

(XVIl)
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lo atnosphere with commercial solvents. Conpounds were

purified using flash colum chronmat ography using
worosk2H81 i ca gel 60 (230-400 nmesh) or rever seP@EITEBRM05/006162

preparative HPLC using a Reegosi | -Pur ODS3, 5 pm 20 x

125 mm col umm with Shimadzud LC8A- Punp and SPD- 1QAvp

UV/Vis diode array detector. The 'H-NMR spectra were

recorded on a Varian VXR-S (300 Mz for 'H NWR) using
magﬁgﬁ%g%rg?rg%lué%gﬁl'fag%tclnﬁsb%%l%gi?gﬁ g? :S\r)gsékﬁgcli Ynetﬂte;artctys?r% gsalstarting
matezial dmechpenidrdnesubgiialet acddd elgCtvBughdiget fextuciah with di-iso-

usi ng _Repr.osi.l - Pur 5 NM 1 6Q,mm col utMms w
out B ARl GORkTS A O dSriNamosaat PR RS Wt urther
reduBtickvittT RAivaT alioinidrohatidd) aatemctbt anSceladree of 250

pl/mn; retention tinmes are given in mnutes. Methods

are: (lI) runs on a LCI QAdvp-Punp (Shimadzu) with

SPD- MLOAVp UVNi s 20 di od&chemayN det ect or and QP2010

M5- det ect or | Ds ESI + npdus with UV-detection at 214,

254 and 275,nm 5 m n- “P} ngﬁrmd"} adi eng; | ) idem but
10 min. 1jR radi enf*ONRS) vt ca) D was,al so
per f or med s oXTerra M5 C18, 3 “47X 100 mm

1
col umms fORARM&Eers i n acetoni trile, rnat & €@, 1%
formc acid) mxtures with a 15 mn I|inear gradient
(ilhl) from%V t o 30% acetonitrile or (1v) from1l0%to
60% acetonitrile &UAYETHE flow rat eP®f 400 pl/min;

retention times akeét§Pven in nmi n&les: QWD 2005/ 121131
PCT/ EP2005/ 006162 37 Cenerdl px 8 for making
compounds of the invention |nR Bgi’als,

c%@ﬁmnds
having the structure (1) Rs N2 R6 R A Z'REV N ~ Rz
R R5 RB RO 5 (lI) wherein the variables have the

above descri be ani ngs, nmay be.prepared by (a
Un'??%ﬁ'i‘?wgeﬁgiefﬁloﬁgftﬁé@ﬁ%ﬁ@ Wels: C?“?Q'(”P@' e argor
s s &b rgial . ifi ing fl l
a etﬁ I-S\{D o i OB D yé;})ucn ngé%r_ei L?;_lrug using flash column
chrﬂvaro(%qﬁ . iuagxg( M%‘}k iSﬁ“C@or‘FﬁFn I(gﬁ - {Jhmes ) or reverse phase
pre&?ﬂ?ygf ap ne o?aa'eéreSi(ngBDDﬁd? ?nr? ,ﬁie Xor125 mm column with
. [ hyl.
shifsasd B RYEP, i S0 TN MR % S kuristageu te (R
spe!mexaﬁeltraoe?pbed; pnai \ear(érlAYrI]’XJ??-S e lrnangeé}e}mm)olﬁsn@g CaER, or de-
. ol ven such ,as_.ne . ene oride or . .
aimgy AR 247 B e oo cshith St TopRied an, PBR dRlptive 1o
tetrbmethyssilage. tAreahdica e/ MO wae pedooteddisiyy Repdsil-SuhOBS3, G M, 1
X 6@?&%ﬁ§oﬁuq’¥ﬁ%§“ ?/eg 'rr1]eeasrI gzrgdiggtnﬁgrlﬁrgj’g tE) %t% %rcgtoglrtr;ﬂg qul rJv%rt]érs(O.‘l%

TFA or formic acid) at a flow rate of 250 pl/min; retention times are given in minutes.
Methods are: (I) 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, 5 min. linear gradient; () idem but 10 min. linear gradient.
Analytical LC/MS was also performed using a XTerra MS C18, 3.5 uM, 2.1 x 100 mm
columns from Waters in acetonitrile, water (0.1% formic acid) mixtures with a 15 min
linear gradient (ill) from 1% to 30% acetonitrile or (IV) from 10% to 60% acetonitrile at

a flow rate of 400 ul/min; retention times are given in minutes.
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Schene 0 Step 1 3 PG O A coupling R3 NHO AR NH
reagents 2 4 Z\~Cu/\ OHHZ R8, RO Step 2 1 z a R8
WOR005R111BRA RS { n X deprotection R* R R R n XPQDEP2005/006162
(XVI1) The protective group,, Zray be renoved with, for
exanpl e, diethylamne in hl or onet hane in the case

of 9-f|uorenylnethoxycarbonyl or using acidic

conditions (such as trifluoroacetic acid in

Geﬁ% Farpggécpe'm}rggfc?r IQBIéiBédJog%Bct%rquonﬁé gnver}sgd Igoi(?gg)d : 2

Protective Groups in Organic Synthesis 3rd ed., Ed.
In dAiheest - ddohhouNewh¥oing thelgA@turé ) reducti on of suitable

am des (eg. with lithium al um niunmhydride in

tetrahydrofuran) Schene P outlines a procedure for

usi ng the ami des f%ﬁﬂ‘&dR cgbAding to Schene 0 to 30
synt hesi ze conmpounds enpodi nents of the
i nvention. WO 2005/421331 2005/ 006162 38 Schene

PR3N OA R NR RR'\R ductlo 2 Ro RL RZ R4
R5 -X R8, R RLR RARS XR8 R9(c§)reductive
am nation reduci ng the imne fornmed froma

conveni ent | b ted, 5 de and an am ne (eq.

wnBERyEReaT MR ke dhole desabed TRPORoR ar Pabrasired BY

sodlun1borohydr|de i n di chl or onet hane, net hanol or
nes_a roced

tlj f d
(@) SHERP ReaToneamIge B9 kBRcE G YT Eali B2k PenBS e g use -
ethplﬁtﬁﬁﬁifi|&¢th)&é1@ﬁbdtdﬂ>§l)¢a3bcﬁﬂlhﬁd@ﬁy@otlﬁ]orﬁ&eh@DCPhrdebMEﬁ&tlon with
B ALl Vo AT B e R o
O- (?Wbbénzoﬁfazol—l) y(h)dlv N(tj/illfN J{etmhnétbwumnwmm?@ﬂuom;tﬁmﬁnate (HATU)
nesi um halide.in,the presence o i t.ani u 1
in Qe LB o PR Trouistt PEEas Taedett, ehohdl ot Ny Adimethyr
formgmrtﬁth@hur@@uthSéh ermod%dotd for nemgahe @hﬁﬁ@jﬁdﬁr@eﬁ @ccording to

|c reactio
Scmﬁa?ﬁéﬁ%%:gg M x% §y8 esize c:ompoundswlhag1 are em%od»ments of the
invention.
Scheme O
PG Step 1
s Joo A coupling
R NH b reagents
z + HN~ I; — =
NOH lf < RS, R® Step 2
R" R'R' R O deprotection
(XVil)

The protective group may be removed with, for example, diethylamine in
dichloromethane in the case of 9-fluorenylmethoxycarbonyl or using acidic conditions
(such as trifluoroacetic acid in dichloromethane or hydrochloric acid in dioxane) in the
case of tert-butoxycarbonyl, as described in Protective Groups in Organic Synthesis 3™
ed., Ed. Wiley-VCH, New York; 1999.

(b) reduction of suitable amides (eg. with lithium aluminiumhydride in tetrahydrofuran)
Scheme P outlines a procedure for using the amides formed according to Scheme O to

synthesize compounds that are embodiments of the invention.



Schene 0. Scheme R PG Step 1 3 NTR8,R9 A EtMgBr 3 NH

ARDT (Pro)4 R2b R ZRZNRL R RRS Step 2 Rl
WOZ00R421131 | ~ \ X Ra RO 20 deprotection (fin FeCT/EPM®05/006162

purification of internediateg; or end products, flash

chromat ography on silica gel may be suitable for the

free am nes whereas the use of preparative HPLC | eads

to the isolation of the corresponding trifluoroacetic

acid or formate salts. 25gy) QQS/ 121131

PCT/ EP2005/ 006162 39 Con'pou S may be prepared by

ot her Hs@howkver, and the sugge dygtarting
mat er d ocC ures gﬁﬁghbe e omFare
only .and Shoul'd npt Qg RC :
scoﬁie Bf Rt We<f>.am. on. 5 EXAI\/PLE$< RAR* R6I 1
exanpl es are provided so that the |nvent|o
nore fully understood. These exanples are

(o] {refit8 ar el Yocting® A Irind W2 EOBSL ARaTBay substituted

e 1 nven n an
5 aIcEtydp|a§1d1an NmingZe® NOaxidinl mEdN:H@I with Streetoxk2dohlydide salt or

so%@ﬁoro%%e rnefi:l:Mérowah%e%ethanol or ethanol). Scheme Q outlines a

procedure for reducing the imines obtained by reacting suitable amines (e.g., prepared

according to Schemes C to M) and aldehydes with formula (XV!II) or ketones.

10 Scheme Q
PG A Step 1 R NH,R® A
Zw -~ | ' R° reductive amfnatiorL ZNN% ‘:Rb
R" RR* R® R (Ljn—‘x: R RS depsr;etigﬁon R' R'RUR (L)n_'x: "R
(XVill, R® = H)

(d) the Kulnikovic reaction with an alkylmagnesium halide in the presence of titanium
15  tetraisopropoxide in aprotic solvents such as tetrahydrofuran. Scheme R outlines a

procedure for the use of the Kulnikovic reaction with amides prepared according to

Scheme O.
Scheme R
Step 1
PG
\ EtMgBr
0 A .
R3 NH Ti(Pro) R NH, A
z R Mz R®
R R?R* R N L R Re Step2 R' RZR*R® N _Re RO
20 R (X ' deprotection X ’

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.

25
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N- Hydr oxy- benzam dine 20 10.3 g (0.10 nol, 1.00 eq) of

benzonitrile are dissolved in 40 nL of nethanol, 20.7
w@2006021131 nol , 1.50 eq) of powdered potassi um PEr/BP2VAL/E6162

is added and 13.9 g (0.20 "95, 2.00 eq) of

hydr oxyl am ne hydrochl ori de~di ssolved in 120 nL of

nmet hanol is added subsequently in small portions. The

reaction mxture is refluxed for 5 h then the sol vent

ColrpofiE Med' G PR iBy. R IHE e nd RSB 1, Budiching, starting

matesiate pad gireckdwess Hestribed cleeiow tdre vaateerpiargr oréyl anidt should not be

' I il T .and evapor at ed under
CO&E%%%QEPP@@ E&%%&Pﬁeoffl}**ees'lﬁgﬁﬂloﬁs recrystallized from
et her/ hexane to afford the desired product. My.: 77 C
- 79 C. WD 2005/121131 Pﬁi“@gggg/ 006162 40 Steps 2
and 3 O O HZN - DI C, / - Y OHZN N JJ
HONN/ O ON O OHpyridine, / \ OYOreflux ~ N

LN UL O 2- (13- Phenyl, - : , :
Thy 19%‘3‘%'1%@{‘&”5"5%% 25 ;HFS"X?%‘} S8y 1861 113 Heertiona ity pg gmore fully
undeestdod.eThedrutydmplet edre Slidgirative @niyt bod shbull. A&t ge (bAsfued as
fimi nult 1. Oq. eg%1 N hydr oxy- benzanmi dine, 10.0 g (46.5
Imifiag ffie inyenten fm(‘g%y'pyrrol i di ne- 1, 2- di carboxylic acid
1-tent-butyl ester in 60 nL of dichloronethane, 6.44

. I, 1.20 eq) of
PR%?&%ﬁpggpr opyl carbodiim de is added and the

mxture is stirred at roomtenperature. After 12 h the
Exnixtu[e i s evaporated under reduced pressure and the
e is dissolved in 60 nL of pyridine and refl uxed
lo for 10 h. Then the pyridine js=evaporated and the
residue is taken up in a 2:1 m e of
di chl or onet hane and water. The eous phase is
extracted with dichl oronethane, and, the conbi ned
organic |layers are washed with 3 06ﬁ§drochloric acid
solution, saturatee
wat er and brine, dr h hagnesium

Step 1

H,NOH-HCI

- __ K,CO4, MeOH, reflux NH,
N /" \
N—QH

N-Hydroxy-benzamidine

10.3 g (0.10 mol, 1.00 eq) of benzonitrile are dissolved in 40 mL of methanol, 20.7 g
(0.15 mol, 1.50 eq) of powdered potassium carbonate is added and 13.9 g (0.20 mol,
2.00 eq) of hydroxylamine hydrochloride dissolved in 120 mL of methanol is added
subsequently in small portions. The reaction mixture is refluxed for 5 h then the solvent
is evaporated and the residue is taken up in a 1:4 mixture of water and chloroform. The
organic layer is separated, washed twice with water, dried with magnesium sulphate,
filtered and evaporated under reduced pressure. The residue is recrystallized from
ether/hexane to afford the desired product.

Mp.: 77 °C - 79 °C.
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sul phate, filtered and evaporated under reduced
pressure. The residue is subjected to 15 col umm
we@ boosiretidgr aphy (silica gel, eluent: cyc%o- hexB@EEP2005/006162
ethyl acetate = 60:40) to %.ford the title compound.
Step 4 EtOH HCI  OYO Et 20, , OCNNO11 oN (j" OW
20 3-Phenyl -5-(S)-pyrrolidin-2-yl-[1, 2,41loxadi azol e
hydrochl ori de The internmediate fromstep 3 is
' d in 40 nL of ethanol and cooled to OC. Then
5“%%%§%k¥$ di ethyl ether saturated wth gaseous
hydrochloric acid is added and the 2005/ 121131
P P2005/ 006162 41 reaction m xtu is allowed to

war g t o room t enpy at yren  Afder npl&t e conver si on of
t he 7s"?ort bng +mat er weé%—eit—%égd y\ﬁ;LdC:: 6SHIN ca
gel , ueg{ dHohior oet-hane- et hanol  4:pl),
sol yen &evaporat ed. The residue K ?ak B_m
di et and the precipitate is\H

washed vvith di et hyl ether and drize
pressure to 5yie|d%${t|tle
MHz, CDCl3) S = 2.65-2015 ém 4 3reﬁ\ﬂ< 'm 2H,
CHz), 5.2 (m 1HCH) -N5(m 3H aryl -H),
8.04 (m 2H, aryl- 24Cgls H NH), 11.18 (s, 1
H NH). lo Step5 g E) , NDIPEA O o0 -N
OH+ N 110-. \ YO HCIl HN N L:> o

(R -{1-(2-Fl uoro-benzyl) - 3 oxo 3-(2-(3-phenyl-rl1l 2,41

oxadiazolSyl)- fmrrolidinl
2-(34Rhen };pﬂrqh@lma arpoxyictasid fer-butyl ester

To a solution of 575 g (422 mmol, 1.00 eq) A-hydroxy-benzamidine, 10.0 g

tered off,
under r educed
und. J}g (300

(46.5 mmole, 1.10 eq) (S)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester in 60 mL of
dichloromethane, 6.44 g (51.0 mmol, 1.20 eq) of 1,3-di-iso-propylcarbodiimide is added
and the mixture is stirred at room temperature. After 12 h the mixture is evaporated
under reduced pressure and the residue is dissolved in 60 mL of pyridine and refluxed
for 10 h. Then the pyridine is evaporated and the residue is taken up in a 2:1 mixture of
dichloromethane and water. The aqueous phase is extracted with dichloromethane,
and the combined organic layers are washed with 3 % hydrochloric acid solution,
saturated sodium bicarbonate solution, water and brine, dried with magnesium
sulphate, filtered and evaporated under reduced pressure. The residue is subjected to
column chromatography (silica gel, eluent: cyclo-hexane:ethyl acetate = 60:40) to

afford the title compound.

Step 4

O 0 Et,0, HCI, 0°C
' Y

3-Phenyi-5-(S)-pyrralidin-2-yi-[1,2 4]Joxadiazole hydrochloride

The intermediate from step 3 is dissolved in 40 mL of ethanol and cooled to 0°C. Then

40 mL of diethyl ether saturated with gaseous hydrochloric acid is added and the
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1

wn

20

25

15 A mxture of 125 ng (0.42 mol, 1.00 eq) of
(R) - 3-t ent - but oxycar bonyl am no- 4- ( 2-
wo bwsnzHphenyl ) -butyric acid and 71.4 ng (0. 44P@mBP2005/006162
1.05 eq) of 1,1 -carbonyl- djjmdazole in 5. 00 nL of
1, 2-di chi oroet hane was stirred for 2 h. Separately,
106 ng (0.42 mmol, 1.05 eq) of
3-phenyl -5-(S)-pyrrolidin-2-yl-[1, 2, 4] oxadi azol e
Byl | : 110 ¢
e di-1so S‘rj%]o“{e% tﬁ@yfai%nn tggg%égeré? Prr e% Afﬁerfc’@?? ‘%% cogversion of
’[h@fStq_l’tl@ maéepna({_)r%nmﬁgred,dw éLC1(Silica gel, teheens.odiiotib@etteie-ethanol
4:4)18n & RHREN{ &S the ac
aj(;ll Vi Q %s%/rreld%%go;aqdé gﬁeﬂ%n"lg‘heu 13({%}6% GRJEGA %%glrﬁ'gah?nd the
Pfaﬂplﬁ%@rﬁ filtleraseefatwasbed witheiethyi ethee aoctiiddad mindétiedutsd pressure to
§ x for two days. The solvent is
?Iaevg{egtﬁlat eg{%ghg the residue is taken up in a 1:1
HnNMRLKﬁéOdﬂszl(bthb} drel. Bamemrmt Mt:e(CHJhEME(ﬁUQ(PU@Hz) 52 (m,

BT SRt B ol gL SUELDSAS AT LG 1 10

NMith 5 %citric acid solution, 10 % sodi um car bonat e
solution, water and brine, dried with nagnesium
sul phate, filtered and evaporated under reduced

Stgw Bssure. Purification by preparative thin
| ayer - chromat ography on silica gel affords the title

conp ~ WD 2005/ 121131 PCT/ EP2005/ 006162 42 St ep 6
OOYNHCI "N NH -di oxane NH O NUO z F
HCI

3- Am\l%o 4-(2-flu -phenyq;g ((S)-2- Z\Skheny

2 4 dxadhHzof- 5- yI ) - pynrol i di OCE; yll one
h oL Te+|ntgwé‘ﬂax9ééﬁ—mstep5l N

di ssol ved at 0C'in 15 ﬁ.‘:l(Q)f 1, 4-di oxa
prévi ously been saturated with hydroc
The reaction m XtGr&7Ts allowed to warf to
tenperature over th urse of the reagiion and
stirring is continued until conplete conversion is
observed by TLC anal ysis. Evaporation of the solvents
h |s takeg up in a“

gggm\ahrbammwmdsmbum/l éstt@f ed off vvashed vvlth hexaneand

A GhARS §15R %?géﬁedw@béswe 5 e b b o4 2

fluoro-phenyl)-butyric acid and 71.4 mg (0.44 mmol, 1.05 eq) of 1,1-carbonyl-

diimidazole in 5.00 mL of 1,2-dichloroethane was stirred for 2 h. Separately, 106 mg
(0.42 mmol, 1.05 eq) of 3-phenyl-5-(S)-pyrrolidin-2-yl-[1,2,4]oxadiazole hydrochloride
(step 4) and (0.46 mmole, 1.10 eq) of N,N-di-isopropylethylamine are stirred in 4.00 mL
of 1,2-dichloroethane. After 15 min. the solution of the amine is added to the mixture of
the activated acid via a syringe and stirring is continued overnight at room temperature.
Then the reaction mixture is heated to reflux for two days. The solvent is evaporated
and the residue is taken up in a 1:1 mixture of dichloromethane and water. The
aqueous layer is extracted with dichloromethane and the combined organic layers are
washed sequentially with 5 % citric acid solution, 10 % sodium carbonate soiution,
water and brine, dried with magnesium sulphate, filtered and evaporated under
reduced pressure. Purification by preparative thin layer-chromatography on silica gel
affords the title compound.
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CH2), 5,42 (m | H CH), 7.1 (m 2H, aryl-H, 7.24 (m
I H aryl-H), 7.4 (m | H, aryI H, 15 7.45 (m 3H,
w@eoosARN31 8.0 (m 2H, aryl-H), 8.65 (m 3H, NHCT/EB1008006162
this general procedure the fg) | owi ng oxadi azol e
derivatives were prepared: 0 Exanple 2 ci --N NHz o
NCO N, "~ F HCl V WD 2005/121131 PCT/ EP2005/ 006162
43 Steps 1 - 4 HAO N NU
Stép%?’ Chl or o- phenyl ) -5-(S)-pyrrolidin-2-yl-[1,2, 4loxadi
azol e hydrochloride 5 The title conpound was prepared
according to st 1 - 4 of exanple 1. 1H NWR (300

MHz, 3) S 1 (m 2H CH2), 2.4 (m 1H,
2.7 (m 3.6-3.8 (m 2H, CH), 5.2 (m 1

CH), 7. agyl-H), 7.51 (ddd, 1H aryl-

7.94 /T4H), 04 (dd, 1 H, aryl- N
10. 253, 1§ 8igas 5 and§ O -1 HONg- Iy
N

- ( -13-(3-chloro-p N
f1, 2,;:4loxad| azol [)-pyrrolidin-1-yli}-4- Q
f1 uor o- phenyl ) - butan 1-one hydrochl orifde 15H%he tit+e
conmpound was prepared according to steps 5 and 6 of
exanple 1. 'H NMR (300 MHz, CDC13) S = 2.2-3.21 (m
(RMBtAfm{ZO‘}éb(\ZﬂUQrOiDMQﬁV)ﬂH(SY‘MS-DhQHM’I Erijoxidigzol-E)-pyHolidin-1-
5 (m 6H aryl-H, 7.9 (m 1 H,
y”manlﬁ)dne%%mf@g@d{ Hoaryl-H), 8.7 (m 3H NHB).
The intermediate from step 5 is dissolved at 0°C in 15 mL of 1,4-dioxane that has

previously been saturated with hydrochloric acid gas. The reaction mixture is allowed to
warm to room temperature over the course of the reaction and stirring is continued until
complete conversion is observed by TLC analysis. Evaporation of the solvents affords
a solid residue, which is taken up in a mixture of diethyl ether and hexane. The
precipitated final compound is filtered off, washed with hexane and dried under
reduced pressure.

'H-NMR (300 MHz, CDCl5) § = 2.0-3.1 (m, 8H, 4xCH,), 3.40-4.00 (m, 3H, CH and
CHz), 5.42 (m, 1H, CH), 7.1 (m, 2H, aryl-H), 7.24 (m, 1H, aryl-H), 7.4 (m, 1H, aryl-H),
7.45 (m, 3H, aryl-H), 8.0 (m, 2H, aryl-H), 8.65 (m, 3H, NH).

Using this general procedure the following oxadiazole derivatives were prepared:

Example 2

Cl
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20 25 WO 2005/121131 PCT/ EP2005/ 006162 44 Exanple 3

F-IC-N N NH2 OCON~ FHA '~/ Steps 1 - 4F
woiglos/12z1iBeN . """,/ N v 5 PCT/EP2005/006162

3- (3- Fl uor o- phenyl )-5-(S)-px%rol idin-2-yl-f

1, 2, 41oxadi azol e hydrochloride The title conpound was

prepared according to steps 1 - 4 of exanple 1. 'H NWR

(300 MHz, CDC13) 6 = 2.17-2.32 (m 2H, CH2), 2.45-2.60
std 1_24;, CH2), 3.64- 10 3.75 (m 2H, CH2), 5.2 (m 1 H,

, 7.20 (m 1 H aryl-H), 7.43 (m 1 H aryl-H),

7.76 (m 1 H aryl-H), 7.86 @n 1 H, aryl-H),

10.4-11.2 (s, 2H, NH2). Steps 5 d 6 F-N NCO NH2 O

Nl F HC ~/ 15

(R) -3-Am no-1-{(S)-2-[3(3-flu henyl) [1 ,2

4] oxadi azol -5-yl ) -pyrrolidig- | -4-(2-

f 1 uor o- phenyl) - but an- 1None\@y ochloride The title

conpound was prepared{acgordprg to steps 5 and 6 of

exanple 1. WD 2005/12 1 PCT/ EP2005/ 006162

3-(3-Chloro-phenyl)-5-(S)-pyrrolidin-2-yl-[ 1,2 4]loxadiazole hydrochloride

The title compound was prepared according to steps 1 - 4 of example 1.

'H-NMR (300 MHz, CDCly) § = 2.21 (m, 2H, CH,), 2.4 (m, 1H, CH), 2.7 (m, 1H, CH),
3.6-3.8 (m, 2H, CH), 5.2 (m, 1H, CH), 7.41 (dd, 1H, aryl-H), 7.51 (ddd, 1H, aryl-H), 7.94
(ddd, 1H, aryl-H), 8.04 (dd, 1H, aryl-H), 10.2-11.2 (s, 2H, NH).

Steps 5and 6

Cl

(R)-3-Amino-1-{(S5)-2-[3-(3-chloro-phenyl) [1,2,4]oxadiazol-5-y)-pyrrolidin-1-y}}-4-(2-

fluoro-phenvi)-butan-1-one hydrochioride

The title compound was prepared according to steps 5 and 6 of example 1.

'H-NMR (300 MHz, CDCls) § = 2.2-3.21 (m, 4H, 2xCHy), 3.5 (m, 2H, CH,), 3.92 (m, 1H,
CH), 5.1 (m, 1H, CH), 7.0-7.5 (m, 6H, aryl-H), 7.9 (m, 1H, aryl-H), 8.0 (dd, 1H, aryl-H),
8.7 (m, 3H, NHa).



45 '"H- NWR (300 MHz, CDC13) S = 2.0-3.58 (m 8H,
4xCH2), 3.68 (m 1H CH), 3.75 (m 2H, CH2), 5.3 (m

wa@2dds10Hp1 7.10-7.39 (m 4H, aryl-H), 7.46 (m PAI/EP2005/006162
aryl-H, 7.6 (m 1 H, aryl-4H), 7.70 (m 1 H, aryl-H,
7.85 (m 1 H aryl-H), 8.15%m 3H NH3). 5 Exanple 4
O\' CH3 S O-N N-12 0 NCO NN~ FHCO V Steps 1 - 4
O Ol 1l SCHBBHJO N NN O 10

Exandde t hanesul phonyl - phenyl )-5-(S)-pyrrolidin-2-yl--1
; oxadi azol e hydrochloride The title conpound was
prepared according to steps 1 - f exanple 1. '"H NWR
(300 MHz, CDC13 + DMBO-d6) S = -2.65 (m 4H,
2xCH2) 3.23 (s, 3H, CH3), 34 m 2H, CH2), 5.2 (m

CH), 8.15-8.3 (m 4H aryl - .3 (s, 2H, NH).

15 20 WO 2005/ 121131 PCT/ EP2005/0 6T b 46 Steps 5

and 6 Q CH3 S O - NH, O \/O
Steps 1—-4
F
HCI
H N
N }N

3-(3-Fluoro-phenyh-5-(S)-pyrrolidin-2-yl-[1,2.4]oxadiazole hydrochloride

The title compound was prepared according to steps 1 - 4 of example 1.

"H-NMR (300 MHz, CDCls) & = 2.17-2.32 (m, 2H, CH,), 2.45-2.60 (m, 2H, CH,), 3.64-
3.75 (m, 2H, CHy), 5.2 (m, 1H, CH), 7.20 (m, 1H, aryl-H), 7.43 (m, 1H, aryl-H), 7.76 (m,
1H, aryl-H), 7.86 (m, 1H, aryl-H), 10.4-11.2 (s, 2H, NHy).

Steps 5 and 6

0

(R)-3-Amino-1-{(S)-2-[3~(3-fluoro-phenyl) [1,2,4]oxadiazol-5-yI)-pyrrolidin-1-y[}-4-(2-
fluoro-phenyl)-butan-1-one hydrochloride

The title compound was prepared according to steps 5 and 6 of example 1.



NHZ O NUQ N~ F HCl V

(R)-3- Ami no-4- (2-fl uoro-phenyl)-1-{(S)-2-13-(4-nmet hane
wagedospbasyl - phenyl) s [1 PCT/EP2005/006162

, 2, 41oxadi azol - 5- yII-pyrrollgln 1-vl }-butan-1-one

hydrochl oride The title conpound was prepared

according to steps 5 and 6 of exanple 1. 'H NMR (300

MHz, DMSO-d5) S = 2.35-1.9 (m 4H, 2xCH2), 2.6-3.15

AR Z‘é%)o %’ﬁ%%'? 322 (% 858 Ep %jb@xcﬁfs,ég‘(ww Hllﬁ?\*) 3.75 (m,

2HACHKL): B3, (n8.108-C8)23.10.3% tin, 4t ydrylH), 78464, mH, 3ry-MH3)6 (m, 1H,

ary%g) W(ﬁﬁwmi rﬁmz}{a arfy’:H) B APGn BH, 4}\”_5\;) Ha NN

, 2, 41oxadi azol - 3-yl ) -pyridine hydrochl oride The title

compound was prepared according to steps 1 - 4 of
> —El%@g%p;e 1. WO 2005/121131 PCT/ ER2005/ 006162 47 ' H NMR

10

15

20

721 (m 2H, CH2), 2.44
), 3.48 (m 2H, CH2),
oy-H), 8.02 (ddd, 1

78 (dd, 1H, py-H),
4nd 6 N N 9JH20YO

(300 Mz, CDCI3 + DMBO-d6) 8%
(m 1 H CH, 2.62 (m 1 H o€
5.22 (m 1 H CH), 7.6 (ddd, 1
H, py-H), 8.16 (ddd, 1H, py-
9.8-11.0 (s, 2H, NH2). 5 Steps
No

N
NH, 0 Y©
O
F HC!
Steps 1 -4
0
O=s—cH,
HCI
H - N
N ./ }N

3-(4-Methanesulphonyl-phenyl)-5-(S)-pyrrolidin-2-yi-[1,2 4Joxadiazole hydrochlioride
The title compound was prepared according to steps 1 - 4 of example 1.

"H-NMR (300 MHz, CDCls + DMSO-ds) § = 2.10-2.65 (m, 4H, 2xCH,), 3.23 (s, 3H,
CHa), 3.46 (m, 2H, CHy), 5.2 (m, 1H, CH), 8.15-8.3 (m, 4H aryl-H), 10.3 (s, 2H, NH).
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15

F

(R)-3- Ami no-4- (2-fluoro-phenyl)-1-[(S)-2-(3-pyridin-2-
w@keofA21a331¥| oxadi azol -5 yf)-pyrrolidin- 1-yl|-bRCHEP2005/006162

n-1-on e 10 The title conpo ?d was prepared according

to steps 5 and 6 of exanple "H NMR (300 MHz, CDCl 3)

8 = 1.68 (m 2H, NH2), 2.38-2.57 (m 4H, 2xCH2),

2.77-2.83 (m 4H, 2xCH2), 3.48 (m 2H, CH2), 3.77 (m
St‘%’%f ﬁ—g 5,21 (m 1 H CH), 7.03-7.28 (m 4H,

ry , 7.42 (m 1 H py-H, 7.82 (m 1H py-H,

8.12 (dd, 1 H py-H), 8.78 (orq,,oﬂsH, py-H). 15

Exanmple 6 OF FF OHF -N SNH2 OCOcl N 20 WO

2005/ 121131 PCT/ EP2005/ 00616 - Step L F \ [/ \

I " EDC. HCI, NH O HOBt, NEt 3, DVF 00 -N d OH

Nip NH ONCO HCI HNC NO

yl }-3-oxo-propyl)-c s,n1cNgg|g t-ﬁ;ibutyl ester 25.0
0
butyric acid and 21.'
exa

[1 2, 4onad|azol 5- yII-pyrroI|d| 511 5
mg (79.7 mmol, 1.00 :
(R)-3-tent-but oxyca am ‘ chl or o- phenyl ) -
Ge |/ 1.00 eq) of
3-(3-f|uoro-pheny|)- -(S) - pyrrol n-2-
-1, 2, 4]oxadiazole hydrochlorlde (prepared according
(R)tBQAmm AR S iderosarensn-T-4(3)- [ 4-methanesuiphonyl-pheny)
[1.2 4loxadiazol-5-yll-pyrrolidin-1-yi}-butan-1-one hydrochloride

The title compound was prepared according to steps 5 and 6 of example 1.

"H-NMR (300 MHz, DMSO-ds) 6 = 2.35-1.9 (m, 4H, 2xCH,), 2.6-3.15 (m, 4H, 2xCHy),
3.28 (s, 3H, CHg), 3.6 (m, 1H, CH), 37(m 2H, CHy), 5.3 (m, 1H, CH), 7.1-7.4 (m, 4H
aryl-H), 8.08-8.25 (m, 4H, aryl-H), 84(m 3H, NH3).

¥

Example 5
\
N /7
=N
N
NH, 0 YO
O
F
Steps 1 -4
N\
HCI —
H N
N /
Lant /N
&o

(S)-2-(5-Pyrrolidin-2-yl-[1,2 4loxadiazol-3-yl)-pyridine hydrochloride
The title compound was prepared according to steps 1 - 4 of example 1.
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di ssolved in 2.00 nL of N, N-di net hyl formam de. Then

16.1 ng (120 mmol, 1.50 eq) 1 io hydroxybenzotri azol e,
w®G2008/1p113139. 9 ng, 394 mol, 3.30 eq) of trietPyl/APINF006162

and 22.9 ng (120 mol, 1.5Q.eq) of

1- et hyl - 3- (3-di met hyl am nopropyl ) car bodii m de hydro-

chloride are added to the reaction m xture at room

tenperature After the resulting solution is stirred

g ol LR LOTRSCLISS 106 1 506613 BORSH: oo 202

(mni it QHE 3.48 ewt 20Ty, 3.22i(meSHWCH)1 26 Hydd, acetoytie), 8 (ddd, 1H,

el THERLHL A0 i LR e & b

pressure and the title conpound is purified by flash
graphy (silica gel, eluent: cyc/o-hexane:

St %méc)etatezl:l). LG/MS (1): it 3.60; niz 529

[ MPkH] +, 470 [ MtBu]+, 429 [MBo 20 Step 2 F O ~

FFF OH400N-NTFA DCMF NHOUOI \ NHz O

Cl N CI N W 2005/121131 PCT/ ER20@5/ 006162 49

(R) - 3- Am no- 4- ( 3-chl or o- phenyl ) - 1- ﬁ) 2-[3-(3-fluoro-

phenyl)-[1 2 4l oxadi azol -5-y11-

pyrrolidin-1-yl}-bytahsl- onﬁ t@lflupﬁbacetlc acid salt

The conpound from 1 id difsolved in 1.00 nL of

di chi or omret hane and N . Then 0.50 niL of

trifluoroacetic acidgds added and_t Ae reaction m xture

is allowed 5 to warmto roomtenperature. After 1 h

the solvents are renpved and the crude product IS

: ' %.§IOXa ) -pyrrolidin-
1vnmmwe®u+ 1H NVR (300 M, DI\/SOd6) 5 =210 (m

b, SRl A5 APl Mord g Fhiod 555ty o B 1)

'H-RMR @dD)VIH5, QBCENS =11.68 (m,]ZH drﬂ)rz) zrsa-27575(nﬁ rnH t‘ﬁydc;Hz) 2.77-2.83

<m%§t¥;@g§@%§%éﬁéﬁ“ﬁﬁ? A IH By, 2Pt S (%H), NBY 26 (m,

4H, aryl-H), 7.42 (m, 1H, py-H), 7.82 (m, 1H, py-H), 8.12 (dd, 1H, py-H), 8.78 (dd, 1H,
py-H).

Example 6

Ci N
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NH2 SNCO NFV 15 Step 1 FF HZNOHHC NH \ / -
K2C03, MeCOH, reflux 0--~-NOH N F F
w@2®sMefiBuor o- N- hydr oxy- benzam di ne 100 ng (0. FQI/EPID5/006162
1.00 eq) of 3,5-dif|uoroben£§nitrile is dissolved in
4.00 nL of 20 nethanol and 149 ng (1.08 nmmol, 1.50
eq) of potassium carbonate followed by 99.9 ng (1.44
nmol , 2.00 eq) of hydroxylam ne hydrochl oride are
Ste qded The reaction mxture is refluxed for 12 h,
*Piltered and the solvent is evaporated. The crude
product is purified by flash chronatography (S|I|ca

gel, e nt cyc%o- he ethyl acetate =

yleld t thtle c 25 WO 2005/121131

PCT/EPZO 006162 5 eps 2p@nd;, 3 F HNJDFC

0 DNE OOF + O HR2BY, NEIO- N N / L J oH

o F i di ne, nefPMK NNN O o, =N
ci - mluoro- hgnyl)- 11, 2,74l oxa 0 -SbyIN

pyrrolldlne 1 carboxylle acid tert-

Hel HD cl

(R)-(1-(3-Chloro-benzyl)-3-{(S)-2-[3-(3-fluoro-phenyl)-[1,2,4loxadiazol-5-vi]-pyrrolidin-1-
yl}-3-oxo-propyl)-carbamic acid tert-buty! ester

25.0 mg (79.7 mmol, 1.00 eq) of (R)-3-terf-butoxycarbonylamino-4-(3-chloro-phenyi)-
butyric acid and 21.5 mg (79.7 mmol, 1.00 eq) of 3~(3-fluoro-phenyl)-5-(S)-pyrrolidin-2-
yl-[1,2,4]oxadiazole hydrochloride (prepared according to example 3, steps 1-4) are
dissoived in 2.00 mL of N,N-dimethylformamide. Then 16.1 mg (120 mmol, 1.50 eq) 1-
hydroxybenzotriazole, 55.0 pL (39.9 mg, 394 mmol, 3.30 eq) of triethylamine and 22.9
mg (120 mmol, 1.50 eq) of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydro-
chloride are added to the reaction mixture at room temperature. After the resulting
solution is stirred for 12 h at room temperature the mixture is poured into brine and is
diluted with water. The aqueous mixture is extracted 3 times with ethyl acetate and the
combined organic layers are dried with sodium sulphate. The solvent is removed under
reduced pressure and the title compound is purified by flash chromatography (silica
gel, eluent: cyclo-hexane:ethyl acetate = 1:1).

LC/MS (I): rt 3.60; m/z 529 [M+H]", 470 [M-tBu]*, 429 [M-Boc]".

Step 2

F F F
\l/ F%OH

0. 2° =N  TFA, DCM F =N

Ci N ci N
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5 109 ng (0.63 mmol, 1.00 eq) of

3, 5-di fl uoro- N- hydr oxy-benzam dine (Step 1) and 150
worgoosA21461 nmol , 1. 10 eq) of PCT/EP2005/006162

(S)-pyrrolidine-1,2-dicarboyylic acid 1-tert-butyl

ester are dissolved in a mxture of 4 nL of

di chl oronet hane and 0.5 nL of N, N di nethyl f or mam de.

Then 98.9 ng (0.73 nmol, 1.20 eq)

I

DVFJZQLdﬂ‘hlaj/ﬂ{bufaﬂg ane)tmﬂupmmt& amd g&lt 12 h stirring at
Thé QMBW&?}E e,] fs"lﬁssrogf%ﬁtlh 93) BPE%Ploﬁorﬂ%}ﬁér‘?@ané Etc%oled to

brine, and urt her [ute

0°Gri Brear@50 mLe&fttﬂ&mre@pegCtacmblg adﬂeﬂ tangtthg Ireantien amuetuamdp allowed
to (Nlaﬁact%nmoﬂ?ge %'ré: ARMCH ) #eCs £, rteF-uoée(# dt {He crude

Cl sol uti saturated sodi um bi carbona soI
proBeftrie paifieddyyi prepaative BT tervield thhditle comphends ol vent | s

4 | +«d by flash

o Tt 20 4Ry 2Pl 2 L AL PO
TH- DR @Gﬁ)el&dﬂm,ebb!lﬁﬁyds) éc—'eﬁdtOe(m: 2H, OH,), 2035~ 2@8((@[1 5154 rtm)l 2.65 (m,

pélfi?)g?nseggggdl(q‘he ’Sgﬁétl on qsnéd’hiscﬂ@d deod {}’&f ux %r g'ﬁ (m, 1H,

CHRp.7. THAeN(m, 151, pypt--li 1857 SO endie drylHhileT. ot ¢ BeR MiHy.essur e
and the residue is purified via flash chromatography
(silica gel, eluent: cyc/o-hexane: ethyl acetate =
4:1) to yield the title compound. 20 LC/ M5 (1): rt

Ex ,7erx = 234 nm(s), 277 nm(w). 'H NWR (300 MHz,

6) S =1.19-1.39 (d, 9H, 3xCH3), 1.94-2.04 (m
3H, CH and CH2), 2.38-2.40 (m 1 W CH), 3.23-3.56
(m 2H, CH2), 5.10(m cDH CH) .48 (m 1 H,
aryl-H), 7.59 (m 2HF I-I-ﬁ) O 2005/ 121131
PCT/ EP2005/ 006162 St ep 4 OF ~~FO O F
TFA, DCM OC F NN NeN 3-(3,
5-Di fl uoro-phenyl)-5-(S)-pyrrolidyn- '3,5 vl -
41 oxadi azol e trifl yoroacetis, aset ateVs 46 O rrg (131
prol, 1.00 eq) of (

di ssolved in 1.00 hane. The sol ution
is cooled to OC and p.50 nL of trifduoroacedic acid is
added. The reaction mxture is allowed to warmto room

Stepdnperature and after 1 h the solvents are evaporated
to yield the crude title conmpound, ichis dried
under reduced presstineoHd@ used w t hout furﬁmer
purification i n_%tepKQBQa, MeOH, reflux 2

N\ / — \

N—OH

3,5-Difluoro-N-hydroxy-benzamidine
100 mg (0.72 mmol, 1.00 eq) of 3,5-difluorobenzonitrile is dissolved in 4.00 mL of
methanol and 149 mg (1.08 mmol, 1.50 eq) of potassium carbonate followed by

99.9 mg (1.44 mmol, 2.00 eq) of hydroxylamine hydrochioride are added. The reaction
mixture is refluxed for 12 h, filtered and the solvent is evaporated. The crude product is
purified by flash chromatography (silica gel, eluent: cyclo-hexane:ethyl acetate = 3:2) to

yield the title compound.
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10 LO/MS (1): it 1.85; mz 252 [ MtH +, 293
[ MFHHEMeCN] +. Step 5 OO F F F EDC-HCI, NH O F HOBt,
wW@2008M2118HNEt 3, DMF O ON F + N NCO O NH 0 FPEDEPHNDS/006162
FOHF 15 (R-[3-f(S)-2-[3-(8
5-Di fl uoro-phenyl)-[1. 2, 41oxadi azol -5-yl | -pyrrolidin-1
-yl}-1-(2-fluoro- benzyl)-3-oxo-propyll-carbamc acid
tent-butyl ester 14.9 ng (110 mol, 1.50 eq) of
StepsiyahdXybenzot ri azol e, 36.9 pL (26.8 ng, 264 pnol,
3.60 eq) triethylamne and 21.1 ng (110 pnol, 1.50 eq)
1-et hyl - 3- (3-di et hyl - am nopr opw\g\/ar bodi i m de
o apgt Hoeed sol ution of 21.8
ng RQ_©73. 4 mol 00 obCM, DMF ~ O__0
(R) - % t er®- buf oxycaf bowy! Ani no- 4-( 2- f|5ﬁo- h&Y ) -
yri |d<|n1 N o N-di met hyl f awde. /
reacti pn noMture is stirred for 15 ni af t &—Nwhi
as tion of 26.8 ng (73.4 m®l , 100eq) of the F
crude deprotected pyrirolidi ne W 005/12113
PCT/ EP2005/ 006162 corrpoun Et%ricﬂne@O .
of N, N-di net hyl f or nag deols adged,/ Theesulréflung
solution is stirred fo hen poured into brine
and diluted wth watern Thq‘a eous mxture is

extracted 3 times with erhytpacetate and the comnbi ned
organic layers are Hed with 5 %citric acid

hydr ochl ori de areHQdded t

_u_tM@rated and the r esi due IS subj ected to flash

y c I 0- hexane:
1o HPBLASARLY: b5 L) I8lan e éeenga% Bifsp 1 anc
15QUBHNB. 70 mok, t1. 30 48) of(S)-piBblidive-4; Bdichrboxyliboadtl elpfefi-tatyF ester
areFdQsolved in a mixture of 4 mbL of dichloromethane and 0.5 mL of N,N-

dimethylformamide. Then 98.9 mg (0.73 mmol, 1.20 eq) 1-hydroxybenzotriazole and
115 L (92.4 mg, 0.73 mmol, 1.20 eq) N,N-diisopropylcarbodimide are added to the
reaction mixture. After 12 h stirring at room temperature the reaction mixture is poured
into brine, and is further diluted with water. The aqueous mixture is extracted 3 times
with ethyl acetate and thé combined organic layers are washed with 5 % citric acid
solution, saturated sodium bicarbonate solution, brine and dried with sodium sulphate.
The solvent is evaporated and the residue is purified by flash chromatography (silica
gel, eluent: cyclo-hexane:ethyl acetate = 1:1). 203 mg (0.55 mmol) of the O-acyl
amidoxime is dissolved in 4.00 mL of pyridine and the solution is heated to reflux for 12
h. Then the pyridine is removed under reduced pressure and the residue is purified via
flash chromatography (silica gel, eluent: cyclo-hexane:ethyl acetate = 4:1) to yield the
title compound.

LC/MS (I): rt 3.34, Amax = 234 nm (s), 277 nm (w).

'H-NMR (300 MHz, DMSO-dg) & = 1.19-1.39 (d, SH, 3xCHjs), 1.94-2.04 (m, 3H, CH and
CHz), 2.38-2.40 (m, 1H, CH), 3.23-3.56 (m, 2H, CHy), 5.10 (m, 1H, CH), 7.48 (m, 1H,
aryl-H), 7.59 (m, 2H, aryl-H).
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\' / FF OHF O~O.NF -N NH O NUO TFA, DCM 0C NH2 O N
No FNFV

w@ R0s532148Ni no- 1-f (S)-2-[3- (3, 5-di fl uor o- phenyi PET/EPRD06162
oxadi azol -5-yl)-pyrrolidin-4-yl}-4-(2-
fl uoro- phenyl)-butan-1-one trifluoracetic acid salt 15
42.0 ng (79.2 prol, 1.00 eq) of the conpound from step
5 is dissolved in 1.00 nL of dichloronethane. The

Stepal ution is cooled to OC and 0.50 nL of
trifluoroacetic acid is added. The reaction m xture
is allowed to warmto room tenperature and affter

m n _tlhe sol vent)-+s evaporated to vyi
titl eyconpound, heis _purified by
HPLC. 620 _bC/ M5 (3 rt iﬁg@%ﬁﬁss [ :
[N&H+|\/€@|]+.N 4 NMR (300 MHz, DVBO-d6), 5 32408 (m
3H, CH & dm@lz)N 2.35 (m 1H CH), 2,84 (M WeH, CH2),
2.97 (m PH ~&H2), 3.50 (m 1 H, CHY, 3'60-8775 (m
2H, (:H%j 5.26 (m 1H, CH), 7.10-7.%*(m 2H
aryl-H)y, 7.2-7.35 (m 2H, aryl-H), 7.4-7.6 (m 3H,
aryl-H), 7.8-8.1 (s, 3H NH3). 25 WD 2005/121131
3-(PEDifRE0 0h 8065 6 -pyErdlidifRayiiil 8. 430 -@diagoleRrilliiereadetic Meetnte

46,91k ﬂBﬁ%&%ﬂgﬁyﬁ%{f ?ﬁ%@&rﬂﬁ’é&n‘d{éﬁ s 374 fissolved in 1.00 mL of

dicHibroxethameoThs splutiopys codled itmn01C why -045Q L & trifluoroacedic acid is
f l,uor o- phenyl ) - hut.an- 1- ' ' i

s o LSO A0 B D AR B A8 her 1 o

sohent faexr evaporptesl © lyieldighengpr@det title compound, which is dried under

reduced pressure and used without further purification in step 5.

LC/MS (1): rt 1.85; m/z 252 [M+H]", 293 [M+H+MeCNT".

O " i
F EDC-HCI
O )
NH HOBt, F
OH NEt,,
DMF
F + =N =

0 (@] =N
\f No O
e NH O Y
F :
F  OH F

(R)-[3-{(S)-2-[3-(3,5-Difluoro-phenyh-[1,2,4]oxadiazol-5-yl}-pyrrolidin-1-yi}-1-(2-fluoro-
benzyl)-3-oxo-propyl]-carbamic acid ferf-butyl ester

14.9 mg (110 mmol, 1.50 eq) of 1-hydroxybenzotriazole, 36.9 uL (26.8 mg, 264 pmol,
3.60 eq) triethylamine and 21.1 mg (110 pmol, 1.50 eq) of 1-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride are added to a stirred solution of 21.8 mg

Step 5

(73.4 mmol, 1.00 eq) of (R)-3-tert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid
in 1.00 mL of N,N-dimethylformamide. The reaction mixture is stirred for 15 min., after

which a solution of 26.8 mg (73.4 mmol, 1.00 eq) of the crude deprotected pyrrolidine
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di fl uoro-benzonitrile as starting material. LCOM (1):

rt 2.49; mz 453 [ MtNa]+, 472 [ MPFHHMeCN] +. 1H NMR (300
wWORRSIDNBO- d6) S = 1.96 (m 3H, CH and CH2), 2PGBEPIU)5/006162

1H, CH), 2.65 10 (m 2H, G#), 2.97 (m 2H CH2),

3.51 (m 1 H CH, 3.67 (m 2H, CH2), 5.27 (m 1 H

CH, 7.09-7.23 (m 2H, aryl-H), 7.27-7.32 (m 3H,

aryl-H), 7.45 (m 1 H aryl-H), 7.89- 8.03 (m 4H,
com@ddind @fah stdp Exanpben o NHB(dimkethylféimabidOHOatiddd. -THe M¥EuIting

soligy T3 SN 5T T2(T )2qU8eq BSBTRARS GRS AV WRiERynp. Jopeous

mlxtu&a 4@-@)@@&’&’(@@@ tirdesy/ W)th Rty Glcegitd1-and the combined organic Iayers are

[ uor o- phen nlonetrlfluo cetic
washief s o6 HE S FLETIssteen Srise Bicaipantls SdBpapte and
are tdﬂeé‘i/\ﬁtﬂssolm% El%haiéa’l’ﬁél Solver¥s é@p@@at@d ar@the re3|due is subjected

nmet hanesul nzoql trile as starti n% mat eri

be
to flagh mrqm§togr,apK2 (%Iica 95!z clyent: m[p‘] xarzfggt [ylmqqé:]ltg = 32) to yield
the fitrs SFRP Mz, DI\/SOdG) S=2.09 (m 3H CH and
CH22 .35 (m 1H, CQ 66 (m 2H, CH2), 2.96 (m
LC/MS, (Nersd 48: an/z¢3( §Vi+H °°tl—|3) 3.52 (m 1 H CH, 3.67
(m 2H WD 2005/121131 PCT/ EP2005/ 006162 54 CH2),
5.27 (m 1H, CH), 7.14 (m 2H, aryl-H), 7.30 (m 2H,
Stepfyl -H), 7.81 (dd, 1H, aryl- H, 7.9-8.0 (s, 3H, NH3),
8.11 (d, 1H, aryl-#H), 8.24 (d, 1H, aryl-H), 8.37 (SF 1
H aryl-H). le 10 HBC H O .S-N OFF()—IFN I

h Ofﬁ'z ﬁ*

\

' o}

(R)-3-Amino-1-{(S)-2-[3-(3,5-diflucro-phenyl)-[1,2 4loxadiazol-5-y|)-pyrrolidin-1-yi}-4-(2-

fluoro-phenyl)-butan-1-one trifluoracetic acid salt

42.0 mg (79.2 pmol, 1.00 eq) of the compound from step 5 is dissolved in 1.00 mL of
dichloromethane. The solution is cooled to 0°C and 0.50 mL of trifluoroacetic acid is
added. The reaction mixture is allowed to warm to room temperature and after 30 min
the solvent is evaporated to yield the crude title compound, which is purified by
preparative HPLC.

LC/MS (1): rt 2.58; m/z 453 [M+Na]*, 472 [M+H+MeCNJ".

"H-NMR (300 MHz, DMSO-dg) § = 2.08 (m, 3H, CH and CH,), 2.35 (m, 1H, CH), 2.64
(m, 2H, CH,), 2.97 (m, 2H, CHy), 3.50 (m, 1H, CH), 3.60-3.75 (m, 2H, CH,), 5.26 (m,
1H, CH), 7.10-7.17 (m, 2H, aryl-H), 7.2-7.35 (m, 2H, aryl-H), 7.4-7.6 (m, 3H, aryl-H),
7.8-8.1 (s, 3H, NH3).
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No 5 F
N-f4-(5-{(S)-1-[(R)-3-Am no-4-(2-fluoro-phenyl)-butyry
wo beopyremal i din-2-yl}-f1 2 4loxadi azol PCT/EP2005/006162

3-vl)-phenyl | - met hanesul phogzam de trifl uoroacetic acid
salt The title conpound can be prepared according to
steps 1-6 for exanple 7 by using N 10
(4- cyano- phenyl ) - met hanesul f onam de as starting

legial . LC/MS (1): rt 2.15; mz 488 [ MrH +, 529

CN| +. 1H NWR (300 MHz, DMBO-d6) 6 = 2.06 (m 2H,

CH and CH2), 2.34 (m 1H, CH) 2.64 (m 2H, CH2),
2.94-2.99 (m 2H, CH2) Q3. 06( H, CH3), 3.48-3.64
(m 3H, CH and CH2} 5022 (m CH), 7.09-7.16 (m
2H, aryl-H), 7.28-7. (n¥H4H, |-H), 7.84-7.94 15
(m 4H, NH2 and 2x aryl-H), 16.1 (s;y1 H NH). Exanple

PCT/ EP2005/ 006162 (£

(R-3-Ami no-1-[ (9 Cl opLop J-[l 2

4] oxadi azol - 5-yl ) - py¥ r'di m<1- W -4-(2-fl uoro-
phenyl ) - but an- 1- one grifl uoracet acid salt The title
compound was prepared according to steps 1-6 for
exanple 7 by u3|ng cycl opropanecarbonitrile as

ML ; 2 cﬁéxa?d D smthy%%ﬂdm 1-yl-4-(2-

fluofo- BﬁdWMMZ ( m 2H c pr opyl
Them)coggpgglﬁ?%agg;ﬁ(ﬂ%@ ageb%?yst@g% +6 Cl%é %Zargﬂsglt? nl].lSI!?I-g 2,4-

diflugro-Gefzorgrikag startipgimateyd., 5.10 (m 1 H, CH), 7.15 (m
LC@@(Q}?M 49L')ni/54%3?tr21n+£\151 2r nerevddng 7 94 (s, 3H NH3).

"H-NMR (300 MHz DMSO-dg) & = 1.96 (m, 3H, CH and CHy), 2.35 (m, 1H, CH), 2.65
(m, 2H, CHy), 2.97 (m, 2H, CHy), 3.51 (m, 1H, CH), 3.67 (m, 2H, CHy), 5.27 (m, 1H,
CH), 7.09-7.23 (m, 2H, aryl-H), 7.27-7.32 (m, 3H, aryl-H), 7.45 (m, 1H, aryl-H), 7.89-
8.03 (m, 4H, NHjs, aryl-H)

Example 9
H,C

0]
F
|
FA)/U\OH o b

U’/

0

(R)-3-Amino-1-{(S)-2-[3-(3-methanesulphonyl-phenyl)-[1,2 4]oxadiazol-5-yl)-pyrrolidin-
1-yl}-4-(2-fluoro-phenyl)-butan-1-one trifluoracetic acid salt

The title compound can be prepared according to steps 1-6 for example 7 by using 3-
methanesulfonyl-benzonitrile as starting material.
LC/MS (I): rt 2.31; m/z 473 [M+H]", 495 [M+Na]".
"H-NMR (300 MHz, DMSO-dg) 8 = 2.09 (m, 3H, CH and CH,), 2.35 (m, 1H, CH), 2.66
(m, 2H, CHy), 2.96 (m, 2H, CHy), 3.26 (s, 3H, CHs), 3.52 (m, 1H, CH), 3.67 (m, 2H,
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HBCCH3 FH3ICN FNO~O NHNo F 15 Step 1 HC

H2NOH HCI H3C NH 3 K2CO3, MeOH, reflux 2 H3C ~- =N
woGsA2413H3C H3C N-OH N Hydr oxy- 2 PCT/EP2005/006162

2-di met hyl - propi onam di ne 2646 nL (0.24 nol, 1.00 eq)

of trinmethylacetonitrile is dissolved in 500 nL of

nmet hanol 20 and 50.0 g (0.36 nol, 1.50 eq) of

pot assi um car bonate foll owed by 33.0 g (0.48 nol,

CH3, 6Q7€m), 16 Aiy)xli7oty (an2iiearkyidy, ac3t o, Zie, @F/EH}id’d@ﬂ(ddThﬂ aryl-

r f 1 ux ter
), ees B! E36r Bt et Mo % el it 3/t T, anykH).
di ssol ved in nmethanol and separated fromthe
E inagrganic salts by filtration. The filtrate is again
—xaégaﬁgﬁat ed and the crude product (12.5 g, 45 % is
used in the next step withgat further purification. 25

LG/MS (1): it 0.68; miz 117 _kMiH +, 158 [ MrH+MeCN| +.
WO 2005/ 121131 PCT/ EP20Q5/ @6@16 56 Steps 2 and 3 0

000YOHNCHDICg t Y O NCH3 N+ z s DCM
DI\/FN~~/>+CH3F OKIO_' N CH3 UO-NCH3 H 3
C CH3 Pyridine, 0YO NN U -2-(3-tent-Butyl-[1

2 4l oxadi azol -5-yl)-pyrrolidine-1-x% Nboxyl ic acid
tert-butyl ester 3.00 g (25.8 nmol, o1 00 eq) of
N- hydr oxy- 2, 2- di et pro*ﬁzo (A i d\fﬁe (Step 1) and 5

5.55 g (25.8 nol, 0 of
(S)-pyrrolidine- 1 2- |carboxyI|cNac d 1-tert-butyl
ester are F

N-[4-(5-{( S)-1-[(R)—S-Amino—4—(2~ﬂuoro-phenyl)-butyryl]—pyrrolidin-2—vl}~[1 2.4]oxadiazol-
3-yD-phenyll-methanesuiphonamide trifluoroacetic acid salit

The title compound can be prepared according to steps 1-6 for example 7 by using N-
(4-cyano-phenyl)-methanesulfonamide as starting material.

LC/MS (I): rt 2.15; m/z 488 [M+H]", 529 [M+MeCN]".

'H-NMR (300 MHz, DMSO-dg) & = 2.06 (m, 2H, CH and CHz), 2.34 (m, 1H, CH), 2.64
(m, 2H, CHy), 2.94-2.99 (m, 2H, CHy), 3.06 (s, 3H, CHa), 3.48-3.64 (m, 3H, CH and
CHg), 5.22 (m, 1H, CH), 7.09-7.16 (m, 2H, aryl-H), 7.28-7.34 (m, 4H, aryl-H), 7.84-7.94
(m, 4H, NH; and 2x aryl-H), 10.1 (s, 1H, NH).

F;F)L 1

)
NH, O \\/O

Example 11



10

15

20

25

di ssolved in a mxture of 50 nL of dichl oronethane.
Then 3.9 ng (31.0 mml, 1.20 eq)
wOoRMsAziiBsopr opyl car bodi m de are added to t he PEHEP10051006162
m xture. After 6 h stirringssat roomtenperature the
reaction mxture is evaporated. The crude O acyl
am doxinme is dissolved in 100 nL of pyridine and the
solution is heated to reflux overnight (12 h). to Then
(R)-Bhremipwri-ABPE-(3-sydianomedi A ridemdiredus gt ppreliinm e/llat (P-flunso-

residue Js guri fi ed(. Vi a fl{ ash chromat ogr aphy (silica
RU—@MQHLEE——M@—W@%%QHWI acetate = 4:1) .to
TheYti®d @ofripeund lv&alsepr@pEMUiacbordhﬁ.‘é NG dtéps 1r@ fat. a&mptez7 by using

237, 241, 281. 296. §te 40 FH3 CCHF OH H3C
cycleppspapeesregnitfifsas gy 33 N\ NO ONO/N

LC/ﬁrst FH'ZBUZ )hh/z@ﬁéﬁ)lﬂpyrdl@ﬂ iime@NY) -[1 2 41 oxadi azol e
t t 4. 13.
AR (300 e Bis-85 s 3% (- AP SplobyrEHiMoz i, B, Hropy-
CH ()S) 932(6& En?rtltH BUEM ar{d1CI32)4ﬂZ Qmﬁl\l aBOCHP-/62 (rAYZH otiHg] 1e4 (m,
- carboxylic acid tert-b (,CH%( est er &@tgﬁie?%v H. aryl-H
2H d?%ﬁ&f}@&nl hH28HD 3485 &1 2 iTdrd et Ra h 2H, aryl-H),
L19), ¢@al e dkH Ay and 6. 00 nL of
73{5@1% u%}%acetl c acid |s§added The reaction mxture is
allowed to warmto roomtenperature and after 2 h the
sol vents are WD 2005/121131 PCT/ EP2005/ 006162 57
evaporated to yield the crude title conpound, which is
Exampled2 nder reduced pressure and used w thout further
purification in step 5. LC/ M5 ()J cnm 1.68; mz 196
[ MbH] +, 237 [ MFHHEMeCNJ +. 5 St OOEDC—HCI, 3C

CH3 F H3C C H HOBt, HCO \8\1H3CNEt3 FOY
OH + NDW F N\ O NH O U FFN~

\/O

Step 1
H,NOHHCI HC  NH
H3C\ __ K,COj5 MeOH, reflux ° 2
H3C / —N HBC \
H3C HSC N—OH

N-Hydroxy-2.2-dimethyl-propionamidine

26.6 mL (0.24 mol, 1.00 eq) of trimethylacetonitrile is dissolved in 500 mL of methanol
and 50.0 g (0.36 mol, 1.50 eq) of potassium carbonate followed by 33.0 g (0.48 mol,
2.00 eq) of hydroxylamine hydrochloride are added. The reaction mixture is refluxed for
4 h, filtered and the solvent is evaporated. The crude product is dissolved in methanol
and separated from the inorganic salts by filtration. The filtrate is again evaporated and
the crude product (12.5 g, 45 %) is used in the next step without further purification.
LC/MS (I): 1t 0.68; m/z 117 [M+H]", 158 [M+H+MeCNJ".
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HNF FOH[(R-3-[(S-2-(3-tert-Butyl-[1 2
4] oxadi azol -5-yl)-pyrrolidin-1-yll-3-0x0-1-(2,4,5-trif
wo ewso211benzyl ) - propyl | -carbanmi ¢ aci d tert - but pCT/EB1085/006162
|0 655 ng (4.85 mol, 1.50 mq) of
1- hydroxybenzotri azole, 1.16 nL (8.41 mmol, 2.60 eq)
triethylam ne and 930 ng (4.85 mml, 1.50 eq) of
1- et hyl - 3- (3-di met hyl am no- propyl)carbodii m de
stepygrpghl ori de are added to a stirred solution of 1.08
g (3.23 mol, 1.00 eq) of
( -tert- butoxycarbonylanino-4-(2 4 5-trifl uoro-phen
yl )Fbutyric acid in 30 nlL of N, N-dingethylformam de.
Theoreartion mxture is stlrred for I® mim, after
whi chf"a 18 sol utitgn of ch, OO Q § mofl, 1o08,Neq) ©fs
the tN f |or oaci tic rﬁ ersNbut! - 5, CH,
(S) py i ol ogi n- @oyk [ 1R, ]oxadlazoleifr§h1sbep44 | ©H,
f N, N—dlnethylfornanlde is ad at 0C. The
resultlng solution is tlrred for 12 h, then_poured
into brine and dilufe%/mﬁ The a EQHSne
m xture i s extracted 3 ti e?hyl cehamﬁ and
the conbi ned organic _j%%‘ ed with 5 %
citric acid solution, sggﬁra \sodlun120 bi car bonat e
sol ution, brine and ar N h sodi um sul phat e.
The solvent is evapora the residue is
subjected to flash chromatognaohy (S|I|ca geI eIuent:

h 1 t
3. Oé@g@%ﬁm&l ? C{buéﬂ %"()IEHh?dx%‘i?@oza%ethWn%ﬁ)r(drﬁld:je (Ste 1) and
5.55 gHREHNal, 4.10 8B AfSPopwligperss qwer?cewh@eeﬂob@ iyl eéter are

C
s B8 G B B G RO 0T 0P, e
N,N-R)s@propyieasbadimids) ae. pddadefq g fgactipa rpixture. After 6 h stirring at
rooﬁwht%ﬁ@%rﬁég fa” r)é&tlo'ﬁyrﬁﬁ&]ré M Qvé‘poYéted 4Tt§e2cr4:xd5 @-‘ébf/l'édﬂﬂ@xlme is

utan-1-one formate salt 1.44
dissohg! eq‘)OQ)fnL of pyridine and the solution IS heated to reflux overnlgh’t (12 h).

Thén( ﬂe (ﬁy %l lizrefrfv&? Uhdé}%}ﬁhce[dlgr%séﬂnrgxék@ @eoksiauy li9 purified via
I n- - 3- oxo0- 1- trifluoro-benzyl
flaSjnI th@aaberﬁwya(

iiiep gelr etusutt grclebegane ethyRcstap 5+ %%% iEld the
t|t|edéoﬁ'zdd yﬁd in 3.00 nL of dichloronethane. The sol ution

led to OC
LC/MS (1): rt 4.38; m/z 237, 241, 281, 296.

Step 4
0

F
\\+// "G CH3 A, DCM, 0°C F\lr/u\OH HiC CH,
H N
N N NNQ\\
o’ { /7 "o

\\\

3-tert-Butyl-5-(S)-pyrrolidin-2-yl-[1.2 4]Joxadiazole trifluoro-acetic acid salt
4.08 g (13.8 mmol, 1.00 eq) of (S)-2-(3-tert-butyl-{1,2,4]oxadiazol-5-yl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (Step 3) is dissolved in 20.0 mL of dichioromethane. The

solution is cooled to 0°C and 6.00 mL of trifluoroacetic acid is added. The reaction

mixture is allowed to warm to room temperature and after 2 h the solvents are



10

15

20

25

and 0.90 nL of trifluoroacetic acid is added. The
reaction mxture is allowed to warmto room
wao egopeeasure and after 1 h the solvent is evapPCHERHOH/@6162
yield the crude title to cosmpound, which is purified
by preparative LG/ M5 running with formc acid as co-
eluent. LC/MS (1): rt 4.38; mz 411 [ M+H +, 452
[ MEFHEMeCN] +. 1H NVR (400 MHz, DMBO- d6) 8 = 1.26 (s,
evapbhatdd ) ylela tH6 o?u&‘ltlt{thorﬁbburﬁHwh@HZQS dr2d2@de? réRicethprdssure
2 C'Eg) 2.89 (d, 2H, CH2),
an@ﬁ@é"@thsé’ffeﬁherzw”ﬂéﬁm"” SR 53 65.3.68 (m 2H, CH2),
LC/@&S](@ 514@8W1©6w+gﬁ)2377[mw&®wm 2H, aryl-H).
Example 13 O F HAOH-N FNNHR2 O) No F
(R-3-Amino- 1 -r(S)-2-(3-cyclopropyl-rl2
steflsoxadi azol -5-yl ) -pyrrolidin-1-yll-4-(2 4 5- 20
rifluoro-phenyl)-butan-1-one formate salt The title
conmpaund. can be prepared according to the procedure
described for exanple 12 for steps 1-6 by using

cyd opoopavoecarbonitrile in s LC/I\/IS 1L): rMC CH,
6. 38; :5395 [ MeH| +ﬂ;@§§igw'%—§§ﬁ +, (4ogcgg\

= 0 89° (Wt 2H, CH2);; 0496- 3. 09
25 1.85-2\07 (2 5H,
2.23-2>30 tm ©H, '*CH) ]
2005/ 121131 PC_'I;/ EP2005/ IﬁZ 59 3.40
CH, CH2), 5. (m i H CH), 7.39°F

H°N
aryl-H), 8.16 1HN . Exanpl e 1p4 0 F HOH @
FNNR2O FB5 OH

(R -3-Amino-1-[(S)-2-(3-cyclopropylnethyl-[1 2
4| oxadi azol -5-vl ) -pvrrolidin-1-yll-4-

[(R)-3-[(S)-2-(3-tert-Butyl-[1,2 4loxadiazol-5-y)-pyrrolidin-1-yl]-3-ox0-1-(2,4,5-trifluoro-
benzyl)-propyl]-carbamic acid ferf-butyl ester

655 mg (4.85 mmol, 1.50 eq) of 1-hydroxybenzotriazole, 1.16 mL (8.41 mmol, 2.60 eq)
triethylamine and 930 mg (4.85 mmol, 1.50 eq) of 1-ethyl-3-(3-dimethylamino-

propyl)carbodiimide hydrochioride are added to a stirred solution of 1.08 g (3.23 mmol,
1.00 eq) of (R)-3-tert-butoxycarbonylamino-4-(2,4,5-trifluoro-phenyl)-butyric acid in 30
mL of N,N-dimethylformamide. The reaction mixture is stirred for 10 min, after which a
solution of 1.00 g (3.23 mmol, 1.00 eq) of the trifluoroacitic acid salt of 3-fert-butyl-5-
(S)-pyrrolidin-2-yl-[1,2 4]oxadiazole from step 4 in 20 mL of N,N-dimethylformamide is
added at 0°C. The resulting solution is stirred for 12 h, then poured into brine and
diluted with water. The aqueous mixture is extracted 3 times with ethyl acetate and the
combined organic layers are washed with 5 % citric acid solution, saturated sodium
bicarbonate solution, brine and are dried with sodium sulphate. The solvent is
evaporated and the residue is subjected to flash chromatography (silica gel, eluent:
cyclo-hexane:ethyl acetate = 70:30) to yield 737 mg (45 %) of the pure title compound.

LC/MS (I): 1t 4.76; m/z 411 [M+H-Boc]", 511 [M+H]", 533 [M+Na]*, 574 [M+ACN+Na]".
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(2 4 5-trifluoro-phenyl)-butan-1-one formate salt The

title conpound can be prepared according to the
w@e@wsazhuse descri bed for exanple 12 for stepsPAF/BP195/006162

usi ng cycl opropyl -acetonitrigle in step 1. 1o LC M5

(rrr)y: rt 7.85;, mz 409 [ MtH +, 450 [ MrH+MeCN] +.

1H NWVR (400 MHz, DMBO-d6) 6 = 0.16-0.17 (m 2H, CH2),

0.43-0.45 (m 2H, CH2), 0.97-1.00 (m 1 H CH,
Sted691-1.99 (m 3H, CH CH2), 2.28-2.31 (m 2H CH2)

2.56-2.61 m 3H, CH Cl-12), 2.81-2.83 (m H
3.49:3. 64 C3[HCcH, O - 12) 5.14-5. 45 (
7.43-7.55 H aryI H), .14 (s

Bxanplce_LS 0 NNH2

pvrrolldln | -yl
- but an- 1- one for

can be prepared accrdi ng to thep]\ ’>
12 Hor steps 1-

o) 2 A O O |1d|nSj;.v'Y]54 ((M)s trifluoro-
phegg%(,ﬂaalﬁéqe Bﬁﬁg%l%%ﬁgg/ 006162 60 'H Nl\/R (4002|\/HZ

737( 9 544 @ﬁobxtﬁﬁ) ed), éf“@%‘é@%—(’éﬁg@%ﬁ%‘ﬁ S
pyrrﬁﬁ&lln ﬁ:—}r @on 3>(Q|Zi,23-trlflﬁorb5béimzﬂ§l~p(dpyl Zbal'H;amuCH)amd? t43-butyb lester
fron@snlep@ (g_ﬂ 'a')p NG mb 18 (%&ylhlmmm The sEfEl?grp is cooqedoto 0°C

and 0.90 mL of trifluoroacetic acid is added. The reaction mixture is allowed to warm to

room temperature and after 1 h the solvent is evaporated to yield the crude title
compound, which is purified by preparative LC/MS running with formic acid as co-
eluent.

LC/MS (I): rt 4.38; m/z 411 [M+H]", 452 [M+H+MeCNT".

"H-NMR (400 MHz, DMSO-ds) & = 1.26 (s, 9H, CHjs), 1.95-2.04 (m, 3H, CH, CHy), 2.28-
2.33 (m, 1H, CH), 2.63-2.78 (m, 2H, CH,), 2.89 (d, 2H, CH,), 3.45-3.52 (m, 2H, CHy),
3.65-3.68 (m, 2H, CHy), 5.16-5.46 (m, 1H, CH), 7.47-7.59 (m, 2H, aryl-H).

Example 13

S

(R)-3-Amino-1-[(S)-2-(3-cyclopropyl-[1 .2 4loxadiazol-5-yD-pyrrolidin-1-yl]-4-(2,4,5-

trifluoro-phenyl)-butan-1-one formate salt

The title compound can be prepared according to the procedure described for example
12 for steps 1-6 by using cyclopropanecarbonitrile in step 1.

LC/MS (Ill): rt 6.38; m/z 395 [M+H]", 436 [M+H-+MeCN]".

"H-NMR (400 MHz, DMSO-ds) 8 = 0.62-0.89 (m, 2H, CHy), 0.96-1.09 (m, 2H, CHy),
1.85-2.07 (m, 5H, CH, 2xCHy), 2.23-2.30 (m, 1H, CH), 2.72-2.76 (m, 3H, CH, CH>),
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F
(R -3-Am no-1-f(S)-2-(3-norpholin-4-yl-f1, 2, 4l oxadi azo

wo 2852 3pyrrolidin-1-yll-4-(2 4 5- PCT/EP2005/006162
trifluoro-phenyl)-butan-1-o3e formate salt The title
conmpound can be prepared according to the procedure
described for exanple 10 12 for steps 1-6 by using
nor phol i ne-4-carbonitrile in step 1. LC M (111): rt

3.40L38L; (M13H, 240 GHH.86-5882(nf, MHNEHY, 78877 4 Mirki+Ai Ciy/HH), 8.16 (s,
émgygﬁ (400 MHz, DMSO-d6) S = 1.92-2.02 (m 3H, CH,

1H, OM) 22.2.25 (m 2H, CH2), 2.54-2.58 (m 2H, CH2),
2.81-2.83 (m 2H, CH2), 3.23-3.63 (m 11 H, CH,
5xCH2),, 5.00- 5.31 (m 1 H CH), 7.43-7.56 (m 2H,

Ex , 8.13 (s, 1HHCOOH) 15 Exanple 17 0 C.), F
HOH~- N F NNHZ O
(R)-3-Am no-1-f(S)-2-(3- pvg;olldin- <yl -f1,2
4| oxadi azol -5-yl ) -pvrrolidin-1-yl 1£4-(2 4 5-
trifluoro-phenyl)-butan-oneHf or salt 20 The
title conpound can be|prepared acgprding to the
procedure descri bé 3 @r steps 1-6 by
using pyrrolidine-4 [ r|I- infstep 1. LC M5
(1) rt 7.21; mz ™4 } [ MFH+MECN] +. WO
2005/ 121131 PCT/ EP200¢ NVR (400 MHz,
DMSO-d6) S = 1.90-2.01 (m 4H, 2xCH, C-12), 2.24-2.29

(R)JGKAmEhHA [(SH)Z (3-21V<7|5BFBD‘$@19(“W [ 3P4 1oKRtiafthiD)yI)- ByrPalidf-65l-4-

( hha 24 31l (m 1 H CH,
f 9 (s, 1 H HCOOH). 5

Theﬁﬁ@”@inﬂaoﬁ&d&an H:leCﬂrrle;NarEd —abl:ortilngFfo Nhe @ocddiire described for example

12 for steps 1-6 by using cyclopropyl-acetonitrile in step 1.

LC/MS (III); rt 7.85; m/z 409 [M+H]", 450 [M+H+MeCN]".

"H-NMR (400 MHz, DMSO-dg) § = 0.16-0.17 (m, 2H, CH,), 0.43-0.45 (m, 2H, CHy),
0.97-1.00 (m, 1H, CH), 1.91-1.99 (m, 3H, CH, CH,), 2.28-2.31 (m, 2H, CH,), 2.56-2.61
(m, 3H, CH, CHy), 2.81-2.83 (m, 2H, CHy), 3.49-3.64 (m, 3H, CH, CHg), 5.14-5.45 (m,
1H, CH), 7.43-7.55 (m, 2H, aryl-H), 8.14 (s, 1H, HCOOH).

Example 15

(R)-3-Amino-1-[(S)-2-(3-cyclobutyl-{1,2,4]Joxadiazol-5-yl)-pyrrolidin-1-yl]-4-(2.4,5-

trifluoro-phenyl)-butan-1-one formate salt

The title compound can be prepared according to the procedure described for example
12 for steps 1-6 by using cyclobutanecarbonitrile in step 1.
LC/MS (IV): 1t 4.79; m/z 409 [M+H]", 450 [M+H+MeCNJ".
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24 ONo F (R-3-Anino-I-f(S)-2-(3-pyridin-2-yl-f1 2
4] oxadi azol -5-yl)pyrrolidin-1-yll-4-(2 4 5-
W eooSliziaso- phenyl ) - but an-1 -one formate salt TheCT/EP1085/006162
conmpound can be prepared aceording to the procedure
descri bed for exanple 10 12 for steps 1-6 by using
pyridine-2-carbonitrile in step 1. LM (1V): it
3.37; mz 432 [ MtH] +, 454 [MtNa]+. 1H NWR (300 MHz,
"HADNBO(4®) Mz OMBO-) 82 (185-869 (GH5HCED), 2x2HLG-2258 27mim, 5H,

or2th o g reafiobl s hinGB o4t { e i

CHH, 4py-3H)(m, E—BarmiCqus JxHHHcmcym)H) 7.94-8. 01 (m

2H, py-H), 8.12 (s, 1H, 5 HCOOH), 8.67-8.69 (m 1 H,
py-H) . Exarrple19FF NFH(}|N| F NCO NH2 ON
Ex&mple 16

(R -3-Am no-1-{(S)-2-f3-(3,5-difluoro-pyridin-2-vi)-fl
2 4l oxadi azol -5-vil-pyrrolidin-|~v 20
4-(2,4,5-trif|uoro-phenyI)Obutaﬁéé ne formate salt
The title conpound can be preparéedNaccording to the
procedure described fér Hxan@ﬁe 12&£gr steps 1-6 by
usi ng 3, 5-di fluorg pyui di ne-2 carme| irile in step 1.

LOMS (IV): it 4.360 niz 4684 MMH +490 [ MrNa] +, 509
[ MEHMECN] +. WD 2005 P2005/ 006162 62
"H NMR (300 MHz, DVBOTds)™8 .0@08 (m 3H CH,
CH2), 2.31-2.38 (m 2R CHZ), 2 .83 (m 2H, CHZ),

tnﬂaor&?ph(eﬁyl) E)utbln 1H<imd)mat% sh& 8. 24 (m 1 H, py H)

The fltFe compoungj c:an]be ﬁreggred accosrdlng to the procedure described for example
12 for steps 1-6 by using morpholine-4-carbonitrile in step 1.

LC/MS (lll): rt 7.21; m/z 440 [M+H]", 462 [M+Na]", 481 [M+H+MeCN]J".

'H-NMR (400 MHz, DMSO-de) & = 1.92-2.02 (m, 3H, CH, CHy), 2.22-2.25 (m, 2H, CH,),
2.54-2.58 (m, 2H, CHy), 2.81-2.83 (m, 2H, CH;y), 3.23-3.63 (m, 11H, CH, 5xCH,), 5.00-
5.31 (m, 1H, CH), 7.43-7.56 (m, 2H, aryl-H), 8.13 (s, 1H, HCOOH).

Example 17

A

(R)-3-Amino-1-[(S)-2-(3-pyrrolidin-1-yl-[1,2 4]oxadiazol-5-yl)-pyrrolidin-1-yi]-4-(2.4.,5-
trifluoro-phenyl)-butan-1-one formate salt

The title compound can be prepared according to the procedure described for example
12 for steps 1-6 by using pyrrolidine-4-carbonitrile in step 1.
LC/MS (I1): rt 7.21; m/z 424 [M+H]", 465 [M+H+MeCNT".



10

15

20

Exanple 20N O CCF NFHOH--N FI1 NCO NH2 ONo F

(R -3-Am no-1-f(S)-2-(3-pyrazin-2-yl-f1,2
wab@gazhiarol - 5-yl)-pvrrolidin-1-yll-4-(2 4 5- PCT/EP2005/006162

trifluoro-phenyl)-butan-1-oma formate salt 10 The

title conpound can be prepared according to the

procedure described for exanple 12 for steps 1-6 by

usi ng pyrazine-2-carbonitrile in step 1. LM (I111):
'HNMB. (820 Mifiz, ZIASOFddr ] =,1.9665.0f NhiNalH+ 2xCEX @ €2.24-20Chh, 1H,

CHIRY 7300 B 317 £8) ) B 0PI @il 4L FH G, 501631 (m, 1H

CHj| pxadi By oh, -2+, Wryl-H) Ve rel(s ditnHegbhy.4- (2 4 5-
trifluoro-phenyl)-butan-1-one The title conmpound can
be prepared according to the procedure described for

Exempipii& 12 for steps 1-6 by using
pyrimdine-2-carbonitrile in step 1. 20 LO M (I11)
rt 5.74;, mz 433 [MrH +, 455 [ My . WD 2005/ 12113
PCT/ EP2005/ 006162 63 Exafipl e 22 . CH3 O/NO
HAOH N F NCOI NH2 O {4~ >y N

¥ =N
|

N .
NH, 0 O

i

F

(R)-3-Amino-1-[(S)-2-(3-pyridin-2-yl-[1,2 4]oxadiazol-5-y})-pyrrolidin-1 -yil-4-(2.4.5-
trifluoro-phenyl)-butan-1-one formate sait

1
F

F

The title compound can be prepared according to the procedure described for example
12 for steps 1-6 by using pyridine-2-carbonitrile in step 1.

LC/MS (IV): rt 3.37; m/z 432 [M+H]", 454 [M+Na]".

"H-NMR (300 MHz, DMSO-dg) 6 = 1.89-2.12 (m, 3H, CH, CHy), 2.15-2.56 (m, 2H, CH,),
2.75-2.81 (m, 3H, CH, CHy), 3.44-3.70 (m, 3H, CH, CH,), 5.24-5.53 (m, 1H, CH), 7.35-
7.44 (m, 2H, py-H), 7.52-7.60 (m, 1H, aryl-H), 7.94-8.01 (m, 2H, py-H), 8.12 (s, 1H,
HCOOH), 8.67-8.69 (m, 1H, py-H).

Example 19
F
0 \ F
v
FE H OH \r\\‘
F N
NH, 0 YO

iy

F

(R)-3-Amino-1-{(S)-2-[3-(3,5-difluore-pyridin-2-y)-[ 1.2, 4Joxadiazol-5-yi]-pyrrolidin-1 -y}~
4-(2.4 5-trifluoro-phenyl)-butan-1-one formate salt

The title compound can be prepared according to the procedure described for example
12 for steps 1-6 by using 3,5-difluoro-pyridine-2-carbonitrile in step 1.
LC/MS (IV): rt 4.36; m/z 468 [M+H]", 490 [M+Na]", 509 [M+H+MeCN]".
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~1 FNNV I~ Steps 1-3 OON NINS5 (S)-2-f
3-(1-Benzhydryl -azetidin-3-yl)-f
wa@s42a3edi azol - 5-yl | - pyrrolidi ne-1-car boxyl i BCHEPIH05/006162
tent-butyl ester The title oc@npound can be prepared
according to steps 1-3 of exanple 12 by enploying
1- benzhydryi -azetidi ne-3-carbonitrile in step 1. 1o
) Step 4 ~j cl ~~-CH3 ON\ / ~O OC DCE, 70-C* N
HORRBEO MHZODMSO-G5IB O205M.08I(1Y, BH, CHNCHY, N31Q €8 \m~2H, CH,),

2 58 getlu o N PhsCl Y0 QOIS o o T

1H4 I Yadi42z 063 ey 12H, @yyir)| Baing; IHe oW, i € 1661 Zh #m, 1H, py-H),
87@@ 17-?utﬂl_{y qg er 264 ng (0.57 mml, 1.00 eq) o

: 3%15'?3 (1936 zhydryl -azetidin-3-yl)-[1, 2, 4] oxadi azol

-5- yl]-pyrrolidine-1-carboxylic acid tert-butyl ester
Exahe dE solved in 4 nL of 1,2- dichloroethane and 68.0
—%@%—@. 3 mol, 1.10 eq) of 1-chloroethyl chl oroformate

Is 5 added. The reaction m xture s heated to 70C for

| h, the solvent is evaporafed Wthe i nternmedi ate

is purified by flash chronmat ogr ap on silica gel

(cyc/o-hexane: ethyl acefatey50:50). The carbamate
intermediate is then Heated to ref|dix\for 1 hin 4 ni

F
of NH, O \\:/O

O
F
(R)-3-Amino-1-[(S)-2-(3-pyrazin-2-yl-[1 2. 4loxadiazol-5-y))-pyrrolidin-1-yl}-4-(2.4.5-

trifluoro-phenyl)-butan-1-one formate sait

The title compound can be prepared according to the procedure described for example
12 for steps 1-6 by using pyrazine-2-carbonitrile in step 1.
LC/MS (llf): rt 5.82; m/z 433 [M+H]", 455 [M+Na]".

Exampie 21

O

F
(R)-3-Amino-1-[(S)-2-(3-pyrimidin-2-yl-[1,2,4]oxadiazol-5-y|)-pyrrolidin-1 -yl1-4-(2,4,5-
trifluoro-phenyi)-butan-1-one

The title compound can be prepared according to the procedure described for example
12 for steps 1-6 by using pyrimidine-2-carbonitrile in step 1.
LC/MS (Hll): rt 5.74; m/z 433 [M+H]", 455 [M+Na]”.



nmet hanol . Afterwards the solvent is evaporated and the
crude product is used in the next step w thout

wo eoosher3purification. 1o LONM (1): rt 1.79; PCZERRD5/006162
218, 295 [M+H] +, 313 [M+Na] 63 336 [ MrH+MeCN]. Step 5
HO\SCH3 NN "0 OOMC, NEt3, b MO0 Y Y 0.
15 (S)-2-f3-(1- Met hanesui phonyl -azetidin-3-yl)-f 1 2
4| oxadi azol -5-vl | -pyrrolidine-1 carboxylic acid

Exampte it yl ester 20 ng (0.07 mmol, 1.00 eq) of
(S)-2-(3-azetidin-3-yl-[1, 2, 4] axadj,azol -5-yl )-pyrrolid

ine-1- carboxylic acid tert-butyl ester fromstep 4
are dissolved in 2 nL of dichlor thane and 31.3 pL
(0.22 mmol, 3.30 eq) of trpethyl anne are added. The

solution is cooled to 20 O and 6 pL (0.15 nmmol,
2.20 eq) of methanesulphanytoghl oride is added and the
reaction mixture is stlirred for 2 {{af OC. Then the
solution is washed>wth, sat ypated o0& um bi car bonat e
sol ution, water and e, #ried over sodi um sul phate
and evaporated unde Or ag e. The residue is
purified by colum chigomat ographyl (£yc/ o- hexane: et hyl
acetate 50:50) to yield the title conpound. 25 LC/ M5
Steps 1:3 15-95 gradient rt 2.04;, mz 273 [ M Boc] +, 314,
395, 436. 30 WO 2005/121131 PCT/ EP2005/ 006162 65
Steps 6-8 O:1 CH3 0-:1 SN® KRHAOHN N 2 FNH N

F
NPy

5  (8)-2-[3-(1-Benzhydryl-azetidin-3-y)-[1,2 4Joxadiazol-5-yl]-pyrrolidine-1-carboxylic acid

fert-butyl ester
The title compound can be prepared according to steps 1-3 of example 12 by

employing 1-benzhydryl-azetidine-3-carbonitrile in step 1.

10 Step 4

T, f ir N
¥ 0o
T ?l cl”” S0 cH, TO N}B
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(R -3-Anmno-1

-{(S)-2-f3-(1-net hanesul phonyl -azetidin-3-yl)-f1 2
wdb@mzagitazol - 5-yl | - PCT/EP2005/006162

pyrrolidin-l-vll-4-(2,4,5-tré4f | uoro- phenyl) - but an-1-on

e formate salt 5 The title conpound can be prepared by

enpl oyi ng the deprotection, peptide coupling and

deprot ecti on sequence described for exanple 12, steps
(SB263-wizethdif-8yW-21,p Zlaxadiazol-5-yI)-pyrrolidine- ‘|-Carb0leic acid tert-butyl ester

2oy erepuonicocs oo 3 o r et el L

yllsyeplidine- n@emsxyud |a)ch rtten‘anum estbr #88 d[swlvﬂed i) mL of 12-

dlc%wwcg\%han d%é\l ggin@gl (ﬁﬁ/gﬁgﬁ %ﬁ_&chlogae;lzyl@lggformate is

addeq. T2td, reﬁbm:)n m&tt&@ i@ thteﬁgﬂ 72)|(“:C|_|2f53|’|2)h tie Qcavérﬂ is %blaporated and
thegfﬁ ragé R@%&?S%’ %ﬁ’n %pmaqﬁ)%phg qtn75|gca4§el( G(q‘yclg—hqxane -ethyl

~ acahle, 50: 50)4Ihé’ céﬁba(mate Rﬂemamdte H;) the8 hJeate(dSto réﬂulsk foHcmFD4 mL of

melarl H¥at (i onPr s AvaPaEt aihda Gruds aptiet Spused in the
nexttstayswitholit furd@r POIfRBE&H. 121131 PCT/ EP2005/ 006162 66

LRy Drg mps 23872187285 sy, 375 NG B%SO[MN+H\+'}\'AeCF\IH ’
(S) 2-13-(1- Acetyl -azetidin-3-yl)-11, 2, 41oxadi azol - 5-y
Ste |z pyrrolidine-l-carboxylic acid tert

O, CH,

NI

N \{/ N/ \\o
\[& MsCl, NEt,, DCM o. _0O ‘F
— \’% N
..... N /( \N
( 7 o

(8)-2-[3-(1-Methanesuiphonyl-azetidin-3-yi)-[1 2 4loxadiazol-5-yl]-pyrrolidine-1-
carboxylic acid ferft-butyl| ester

20 mg (0.07 mmol, 1.00 eq) of (S)-2-(3-azetidin-3-yl-[1 .2,4]oxadiazol-5-yl)-pyrrolidine-1-
carboxylic acid fert-butyl ester from step 4 are dissolved in 2 mL of dichioromethane

and 31.3 pL (0.22 mmol, 3.30 eq) of triethylamine are added. The solution is cooled to
0°C and 11.6 uL (0.15 mmol, 2.20 eq) of methanesulphonyl chloride is added and the
reaction mixture is stirred for 2 h at 0°C. Then the solution is washed with saturated
sodium bicarbonate solution, water and brine, dried over sodium sulphate and
evaporated under reduced pressure. The residue is purified by column chromatography
(cyclo-hexane:ethyl acetate 50:50) to yield the title compound.

LC/MS (1): 15-95 gradient rt 2.04; m/z 273 [M-Boc]", 314, 395, 436.
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butyl ester 5 73 ng (0.25 mmol, 1.00 eq) of
(S)-2-(3-azetidin-3-yl-[1, 2, 4] oxadi azol -5-yl)-pyrrolid
w0 p@s/421188r boxylic acid tert-butyl ester (stepP@l/EP2005/006162
exanpl e 22) are dissolved i48 2 nL of dichloro- ethane.
Subsequently, 138 pL (0.99 nmol, 4.00 eq) of
triethylam ne and 35.3 pL (0.50 nmol, 2.00 eq) of
acetylchloride are added, and the m xture is stirred
Step06-82 h at room tenperature. Afterwards the solution
is washed with saturated sodlqg1Qh$arbonate lo
sol ution, 10 % aqueous annnnlunﬁphlorlde sol ution and
bri ne, dried with sodi um sul pffate and evapor at ed
under reduced pressure. Thg crud roduct is purified
by flash chromatography oh sili gel to yield the
title compound. LC/ M5 (Ip7 TdH 2. 25; z 281, 322, 359.
15 Steps 6-8 CH3 N Q F HACH N [ NFZ O NCO No F
(R -1-{(S)-2-[3- (T>acat |-e,\aet|c¢|n\3/9|) [1 2
4| oxadi azol - 5- yII-p i di h-"1 l}- 3 am no- 4-

Ny - 1= formate salt The
title conpound can begprepared by | oyi ng the
deprotection, peptide coupling 20 and deprotection

(R)—sewmce«@esqwbatbtmmselpaomnezemln-§t»®d§ 2/4)6xadiazel-5-yl]-
(S).-2-[3- ]

l'idine-Il-ca
The fxxydrnpowdrei chrl Bs prepated byestrmroyﬁrrgom dee@ieStjonL_@,eme coupling

Vi
ands SR Iosien SeeERn ES50RREH s PR P | PANE B3 Rl (5)243-(1-
e MBS onS- e TiZ5-1)-702 HoxadieizolEHgl)-pyrtoloes]-0srbprylicaigid fert-

2.20-2.34 (m 2H, CH2), 2.59-2.68 (m 2H,
butggzerf"f’)"é%te 587 (m 2H, CH2), 3.50-3.69 (m 3H, CH,

LC/WOIH) 2.6839; 3n/9918(3l[m/1+2]il 5PXEHNa] 4. 17-4.21 (m 2H,

CH2 47-4 (
MR (o9 0dd e ISR a1 1o 28 L CH O Rabg s B) . o,
2 55020k R, 24, MBS, 2.80-2.85 (m, 2H, CHy), 3.02 (d, 3H, CHa), 3.45-3.69 (m, 3H,
CH, CH,), 3.95-4.03 (m, 3H, CH, CHy), 4.18-4.25 (m, 2H, CH), 5.17-5.45 (m, 1H, CH),

7.41-7.47 (m, 2H, aryl-H), 8.13 (s, 1H, HCOOH).

Example 23

Steps 1-4 can be performed according to example 22, steps 1-4.
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I\ HSC F HOH H3C N F NH2 O NCO 1055 F No Step | H3C
CH3 H3C CH3 OEt NaBH4, MeOH X OH N»% O 10
w@20dpdeazy- 2, 2-di met hyl -Prop ionitrile 2.06 g PABER2005/006162
nmmol, 1.00 eq) of 1-cyano-i sepropanecarbocylic acid
ethyl ester are dissolved in 50 nL of nethanol and
cooled to OC. Then 0.56 g (14.8 mml, 1.00 eq) of
sodi um borohydride are added in small portions and the
Stepeicti on mixture is stirred at roomtenperature for 3
h. Afterwards the reaction is quenched with 50 niL of
saturated 15 sodi ym bi carbonate sol ution and tre&ated
with nL of . This m xturedi|s _extracted CH;
times di et h et onbi ned or gani
extract‘sflg)re dr M e and
sol vent N S «ap rat ed. The crude proﬁ"uct N sed

W t houg K purification. St CH3 H3C
CH3 ~ ,I\IaH THE ~Ove wmﬁ/ﬁe oxy- 2, 2-d
inethyl proplonltrlle 0.65 (6.56 1.00 eq) of

are di ssorved in 0
__tabﬁﬁ%[toastlrred m xture of 0.18 g (7.54 25 mmol,

73 ilngl(@ 2hm@f, 150k *@S)dé 8lgzd Jfa 8YL @W%QEMEQ& 5 n{ )hSyrrolldlne—L

resul ti ng mxture IS stirre
carpexhe raéldwﬁé basid eaifetréa?tﬁaﬂdgxm@mm iagm dissolged i fmi( Bf gighloro-

ethHH@'Sublseééer% e %Q éé%«?rﬂrélhggéﬁpf%%ﬁ %@égd% Pl 050

&ﬁ) de’in nL of tetr ura
mmal. oA €6) oirpgatyiclipide piggaddsd, goththenmédureviestiirgthfortzhie at room

ten’fp%ﬁé%&r‘eomf@nﬁér‘d%ethbssdﬂ.ﬁ% C.quaéfmetdh ﬁﬁltslég @hied §&%m,carbonate
bi car bonate sol uti on an e mxtu

soligtiany &t %dasuwweammomwnaucétqﬂge S@!Lh@n ang Iben@,odmdwmh sodium
sul;ﬂ{ﬂé‘@n@ év%)ﬁgfa‘ie@bﬁd&aﬁ!?ﬁged’wpf&sme' Noe QLHED, c#? i purified by

sodi um sul phate and vent is evapora e
flaspchERM#PY@RBY on siliga d! tPryielhiherdidircompaund.on st ep

LCMS MPWE2 25; m/z 281, 322, 359.

Steps 6-8

(R)-1-{(S)-2-[3-(1-Acetyl-azetidin-3-y)-[1.2,4]oxadiazol-5-yl]-pyrrolidin-1-y[}-3-amino-4-
(2.4, 5-trifluoro-phenyl)-butan-1-one formate salt

The title compound can be prepared by employing the deprotection, peptide coupling
and deprotection sequence described for example 12, steps 4-6 with (S)-2-[3-(1-acetyl-
azetidin-3-yl)-[1,2,4]Joxadiazol-5-yl]-pyrrolidine-1-carboxylic acid tert-butyl ester from
step 5.

LC/MS (): rt 5.42; m/z 452 [M+H]", 474 [M+Nal".
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purification. Steps 3-9 MO HSCF HOHd H3IC N F NH3 O

N~NO NF 1o (R-3-Amno-1-{(S)-2-(3-(2-nmethoxy-1
waasnetibyl -ethyl )-f1 2 4loxadi azol - 5-yl | - pyr reCT/8P2905/006162

1-yl}-4-(2,4,5-trifluoro-phenyl)-butan-1-one formate

salt The title conpound can be prepared by enpl oyi ng

reacti on sequence described for exanple 12, steps 1-6

wi th 3-nmet hoxy-2, 2-di nethyl -propionitrile fromstep 2.
"HANMRE3G0 MHz, DMS0-Q9; 5 #1273 4.79[(ivisH] €H3)46|396 Mﬂ@fﬂwﬁ 3HLZH, CH,),

2 25 i 4l06Ha: BESNTS R 26EH 3928 )B4 L8 9 521469 (m,
3HCHED),,CH) 6@-82 B0 (1) 28 HoxCHi3) 4.12- ZB@T 8§H( ®H5)2Ho 4fHA8 (m 1H,

( )

H, 5386 60 . £Hy 7 Gy e i B8 1) e O
8.12 (s, 1 H, HCOOH). 20 Exanple 25 MO O F HLOH LN

E NH2 OOF NCO NI~ F ~/ WD 2005/121131

X 005/ 006162 69
(R-3-Amino-1-{(S)-2-f3-(1-net homwmt hyl - cycl opr opyl ) -
f1,2 4l oxadi azol -5-yl | -pyrp oI|d
1v||-4(245tr|fluoropenyl an-1-one formate
salt The title conpound gan~gA pr pared according to
exanpl e 24 by usi r,‘:g 1- cyano- cyci 0 rYJHanecar boxylic

acid ethyl ester imstep 1.\f Lg/ cort 2.34; mz
D Od@) S =1.05-1.15

439 [MH +. 1H NMR (

(m 4H, 2xCH2), 1. 882701 i 3
F
Step 1
H,C. CH, H,C. CH,
///QH/OEt NaBH,, MeOH /{/QH
N 4 N=~

3-Hydroxy-2,2-dimethyl-propionitrile

2.06 g (14.8 mmol, 1.00 eq) of 1-cyano-isopropanecarbocylic acid ethyl ester are
dissolved in 50 mL of methanol and cooled to 0°C. Then 0.56 g (14.8 mmol, 1.00 eq) of
sodium borohydride are added in small portions and the reaction mixture is stirred at
room temperature for 3 h. Afterwards the reaction is quenched with 50 mL of saturated
sodium bicarbonate solution and treated with 20 mL of water. This mixture is extracted
3 times with diethyl ether, the combined organic extracts are dried with sodium
sulphate and the solvent is evaporated. The crude product is used without further

purification.

Step 2
H,C_ CH H,C. CH,

3 3
%/OH Mel, NaH, THF %/OMe
Z =

N

N

3-Methoxy-2,2-dimethyl-propionitrile

0.65 (6.56 mmol, 1.00 eq) of crude 3-hydroxy-2,2-dimethyl-propionitrile from step 1 are
dissolved in 10 mL of tetrahydrofuran and added to a stirred mixture of 0.18 g (7.54
mmol, 1.15 eq) of sodium hydride in tetrahydrofuran. The resulting mixture is stirred for
30 min at room temperature and afterwards a solution of 0.47 mL (7.54 mmol, 1.15 )
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CH2), 2.26-2.29 (m | H CH, 2.55-2.61 (m 2H, CH2),

2.80-2.81 (m 2H, CH2), 3.21- 3.24 (d, 3H, CH3),
W@200843L180 (m 5H, CH, 2xCH2), 5.10-5.41 (m 1P¢H/EEIP5/006162

7.43-7.55 (m 2H, aryl-H), ¢8.15 (s, 1H, HCOOH). 10

Exanple 26 CF 3 FHOHI OFNH2 NO FNo Step 10

CDI, MBMCN O F CNH3 30%F C3 OH3 ]JL)~NH 15

1-Tri fl uoronet hyl - cycl opr opanecar boxylic acid am de To

of an?m'l:cmlﬂldén erf1t05G@JT§f (ti&ra}@df’ﬁmja}l |sbadde|d dropw%e After stirring is
ri,fl uor opr opanecar boxyl i ¢ aci
corrE) QAT 5L rRUPBATORIFe 1632590564, BEhmakyated sodum
blcﬁi[anaué&oad@a(énaWdatémEEhéreﬂh@tArPl?fmre I@dég&rt%@d':ﬁt#ﬁéé \'ivl'tﬁgleﬁjr'yl ether,
er addition o

t“e;%??{ag&f‘ﬁ Shnt Erx%ﬁﬁf 3{?&?@?6 ith3uing. digd veﬁt&tsml@rn.sylphate and the

soldritris eapuitdtl. gite. crliB@brodUte i€ @864 1P IhdMskUFc8éh iskp without
gJ | uted by addition of 20 nL ethyl acetate, the

PUBICBY-c I ayer is washed twice with 20 nL of brine and
20 nL of 1M aqueous hydrochloric acid and is dried

r_ sodi um sul phate. The solvent is renoved to yield

StepRI-S i ¢ ¢ conpound. Step 2 NH2OH, 0 TFAA, K2CCB,
HN'OH F C 60C, o.n. F CN MOH &ehHZ 3 F3C NH 25 WD
2005/ 121131 PCT/ EP2005/ 006462 | y@ NyHydroxy-1
-trifluoronethyl-cycl opr opanecarboyani di ne To a
solution of 70 nmg (O. OH H,C
1-trifluoronethyl-cyc opr opanecar )?y'r\‘i c acid amde
(Step 1), dissol Ve i niNm2et6a Puran, are added

318 pL (2.29 mmol) :
0
F

(R)-3-Amino-1-{(S)-2-[3-(2-methoxy-1,1-dimethyl-ethyl)-[1 2,4loxadiazol-5-yll-pyrrolidin-
1-y[}-4-(2.4 5-trifluoro-phenyl)-butan-1-one formate salt

The title compound can be prepared by employing reaction sequence described for
example 12, steps 1-6 with 3-methoxy-2,2-dimethyl-propionitrile from step 2.

LC/MS (IV): rt 5.08; m/z 441 [M+H]", 463 [M+Na]".

'H-NMR (400 MHz, DMSO-dg) & = 1.20-1.26 (dd, 6H, 2xCHj3), 1.90-2.02 (m, 3H, CH,
CHy), 2.27-2.31 (m, 2H, CHy), 2.60-2.64 (m, 2H, CH,), 2.86-2.88 (m, 2H, CH,), 3.15-
3.16 (d, 3H, CHa), 3.34-3.66 (m, 4H, 2xCH,), 5.15-5.46 (m, 1H, CH), 7.46-7.58 (m, 2H,
aryl-H), 8.12 (s, 1H, HCOOH).

Example 25
MeO
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trifluoronethyl carboxylic acid anhydride at anbi ent
tenperature. The mxture is stirred 5 at 60C

w@@sn2ght , then 568 ng (4.12 mol ) of pot assiPCT/EP2005/006162
carbonate, 95 ng (1.37 mmuolgp of hydroxyl am ne and 5
mL met hanol are added. The m xture is stirred at 65C
overnight, filtered and renoval of the sol vent under
reduced pressure afforded the title conmpound which is

(RMEBBEhind14{[8)-NEX(H -rak@pxyhéth Ay clob Fdpy BT 1, P U by{ddfeabi-8191-pyrrolidin-

B (CLL): 1-60 1t 1.06; z 169 TMrH +. 10

VB G ortiifsiore-phemyd)-Dyteasl-qaafeymate selt . o pvE, DOM - - N

Thél titlePydrhsbun@ dn be~prep@ §tcokifg G Ntamd’e N4 by using 1-cyano-
é@? -2-13-(1-Tri fl,cgor onet hyl - cycl opropyl )-f1, 2,4l oxadi a

CyGrorAnACRINYIICAG RN eSiAR BSRy1-i ¢ aci d tent - butyl

LCAsS @y: ril2 32:7%/2apd [M+64* mol , 1. 00 eq)

hydr oxXA- 1-trifluoronethyl-cycl opropanecar boxam di ne

90 |

N-
"H-{NY Hes PMPOC) OF Avvsr1. 18 (Mo4BgPxeH2), 1.88-2.01 (m, 3H, CH,
) g i ) A '
C“#y3%%%%?2r<$‘§;“’*ﬁ’£?o%@z%?”m%'?z? §985 Ayfe2n, oo, a21
3.2¢(Ry@in IxyDeh 281361 @018 CrhraxCib $olQred Ti(m, 2HaCHYf7.43-7.56 (m,
21PNk BRI fr ARty 415 mg (103 mmol | 1. 20 eq) (S)-
pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
and 249 pL (1.93 mmol, 1.20 eq) of 20
Exé\#nﬂgedié sopropyl et hyl am ne are dissolved in 5 nL of
I C

or onet hane and slowy added to the carboxam di ne

reaction mxture. After 4/gi?tirz53§:% anbi ent
tenperature the solvent isirenoved under reduced
pressure and the resi fue s @Asol vegnin 6 ni
pyri di ne. The readt m xture is @glﬁyed at 120C
overnight. After re Ntthef sol:ivent s under
reduced pressure 20 ~ g i s added. The

organic layer is 25 extracted 2 x{20)nL 5%citric acid

and saturated sodi um Rydrogen carborate, washed with
stehri ne and dried over sodi um sul phate. The solvent is

renoved to yield the title conpound. 30 WO

2005/ 121131 PC;/JWOOS/ 6B6MEON 71 Step @
NH, 30%

F,C F.,C

OH NH,

1-Trifluoromethyl-cyclopropanecarboxylic acid amide

To a solution of 500mg (3.25 mmol) 1-trifluoromethyl-cyclopropanecarboxylic acid
dissolved in 5 mL acetonitrile 631 mg (3.89 mmol) of CDI are added and the reaction
mixture is stirred at room temperature for 2 h. After addition of 3 mL of aqueous
ammonium hydroxide (30%) the mixture is stirred overnight. Then, the reaction mixture
is diluted by addition of 20 mL ethyl acetate, the organic layer is washed twice with 20
mL of brine and 20 mL of 1M aqueous hydrochloric acid and is dried over sodium
sulphate. The solvent is removed to yield the title compound.

Step 2

NH,OH,

TFAA, K,CO., OH
0 23 HN™

60°C, o.n. N
F3C o.n FSC // MeOH e
NH, 3 NH
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CF3 OCFR3 FOO1) TFAF Y N 2) EDC, HOBt F HOH NH O
+ N 11 3) TFAFNN 1 OHH2 O~O0O FONo NF

w@ R)0s321481 no- 1- {(S)-2-f3-(1-trifl uoronet hyl - cyp¢ DPPPY 006162
)-f1l 2 4loxadi azol -5-yll-pyrgolidin- 5
1-yl}-4-(2,4,5-trifluoro-phenyl)-butan-1-one formte
salt 201 ng (0.61 mml) of
(R)-3-tert-but oxycarbonyl am no-4-(2,4,5-trifluoro-phen
rwld)méﬁuut -Wiflusrom@edviicydddiopandc@rsalamming ) of

et

To ﬁyap!b%ﬂﬁ csgfl( ) digg‘z& ggl a%og%gm%?catb?locg/c’opropanecarboxyhc acid

am.&eftss@gp)xy esranta iizome @tdhdbRirgd, a(ré adtedmdmB) UL (2.29 mmol) of
triethylamne are dilu

triflp@ramgHivsa Ry '&‘T“Fé\‘ﬁ?ﬂ@y%w& %ﬁ@%’%ﬁ tprgpPergligy gy midigre is stirred
at @W@' S%rnbﬁmﬁérﬁ%%@n 14@2 rfﬁmb@ dﬂb’ﬂt@is)um carbonate, 95 mg (1.37

2-[3-(1-trif uororret yl -cycl o
R 8 Ny MAAANRLE 11 Msgian B SrEek. The BUKYIS i Stipd at 65°C
ove?r%&l'ﬁt‘ By aﬁé?@ﬁo&a‘ﬁbﬁ&@éolﬁrﬁ ubdsrsebivesd preBsuke Hforded the title
di chl or onet hane and m. of tri f%ﬂj&éoacetl ¢ acid and

comaqund avhighoip used i the Q?Xt %%Wéﬂ?“ttf PHEFEEONThe

LC/MS(EH‘)”ﬁGO Srfdidri redoanink/B 160 éM@HF and evapor ated under
reduced pressure. The residue Is dissolved in 2 nL of
N, N- di net hyl f or mam de and 15 added dropwi se to the

stepizeactivated carboxylic acid mxture. The reaction
mxture is stirred at roomtenperature overnight. 20
mL brine are added and the aqueous | ayer is ext 3]
with 5 x nmL et hyl acejate ThieDediditned organlcz
IayersH@T washe MAKh 2 %70 nP §9@gﬂueous citrig=N

a:j_J s tur at+e lm bizar badaE98% uti on, b né‘\arml
Pe mOsuI |®hat Rermoval of tﬁe\ ofvents
unde educed pressure orded a 20 resi PR

is
purified by preparative HPLC (with formc aciod as{:&
co-eluent) to yield the title compound. LC M5 (I

gsy-i-l [7331 rl‘ﬁg&rﬁﬂ{etl{\ﬁ cécl&éfop\m A f’%xé&i@ﬂ]l by 1 RAAdiNREENEEDDtic

= 1.38-1.61 (m 4H,
tozol(m 3H CH CH2) 2.25-2.44 (m 2H,

__Qmmmg

270% L Sr(‘;ﬂgw 17?0 (ea'a/\lzfjﬁr r&#) Qﬁlugl;l‘)n'?ét@ﬁ c@%gﬁﬂan@é&%@madme
(St 18, (80 T, (HEBCRIOI3G Kb SDOSF 1Bk 0.3 dmetnyamindpropy)-
carbSehinti BOR6ON81E2 and 360 FIGRYE nlol, 1.20 eq) 1-hydroxybenzoltriazole
are dissolved in 2 mL of N,N-dimethylformamide. 415 mg (1.93 mmol,1.20 eq) (S)-
pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester and 249 uL (1.3 mmol, 1.20 eq) of

N, N-diisopropylethylamine are dissolved in 5 mL of dichloromethane and slowly added
to the carboxamidine reaction mixture. After 4 h stirring a ambient temperature the
solvent is removed under reduced pressure and the residue is dissolved in 6 mL
pyridine. The reaction mixture is stired at 120°C overnight. After removal of the
solvents under reduced pressure 20 mL ethyl acetate is added. The organic layer is
extracted 2 x 20 mL 5% citric acid and saturated sodium hydrogen carbonate, washed
with brine and dried over sodium sulphate. The solvent is removed to yield the title

compound.
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O FH1, OHN FNR2 ONU N FF Step 1 OO0 zOw O
0O -W deoxofluor, DCM -78C ONNCF OF5
w@ 3)0542430i f | uor o- pyrrolidine-1, 2-di car boxyl i CPEAVEP2005/006162
l-tent-butyl ester 2-nethyl gster 130 ng (534 mmol,
1.00 eq) of (S)-4-oxo-pyrrolidine-1,2-dicarboxylic
acid 1-tent-butyl ester 2-nethyl ester are dissol ved
in5 nmL of dichloronethane and the solution is cool ed
Stéw4- 78C. Then 394 niL (2.138 mmol, 4.00 eq) of

deoxof |uor is added dropwi se via a syringe. The
reactd is stirred overnight, while the tenperature
I

is allpbwed to to warmpgSeom tenperature. The @ ganig CF,
shed with %%ugrat edrFraodi um  bi car bon/e{t\e
0% aqueous ci/ErN c2)dHCIHEB ut i onF wat’er O&nd N
i dili ed* over |meSﬁﬁrm_at§ aud_evaporated N 5
&1 lcedHpr essufe. The crude product [ N
byl col unn chro 8 on silica gel
(c§/c/o hexane: et hyl e 80:20) to yied|the t|tIeD
conpound. 15 LC/ MBS (1): Tt 3.80; mz 207, 251. Step
OO--Ov OOOH LiOH THF, MeOH, HHO ONON L F F
(RE3- %o 630)%. b= BLtFifl L5 ARy é&\dp%t%ﬁ 22 f ﬁﬁéxlh-p?zrrohdin-

aC| : tent b'utyl ester 20 103 (388 pno
1-yh4 2 ] 3 i It di car boxyl i c aC| d

201 mgeote rlﬂlaHo lor @R @Jteriibtﬁt%& Il &§t L - “butyri
df@gg ved |?1)) a?m)txt ure of nyQ W m béltrglgér% phenyl)-butyric
acid, 116 mg (0.601 mmol) of 1ethy13(3 dlmethylaminopropyl)carbodiimide

hydrochloride, 81.8 mg (0.61 mmol) of 1-hydroxybenzotriazole and 168 ul (1.21 mmol)
triethylamine are diluted in 2 mL of N,N-dimethylformamide and stirred for 30 min at
ambient temperature. 140 mg  (0.40mmol) 2-[3-(1-trifluoromethyl-cyclopropyl)-
[1,2,4]oxadiazol-5-yl]-pyrrolidine-1-carboxylic acid fert-butyl ester (Step 3) are dissolved
in 1 mL dichloromethane and 1 mL of frifluoroacetic acid and stirred for 20 min at
ambient temperature. The mixture is diluted with toluene and evaporated under
reduced pressure. The residue is dissolved in 2 mL of N,N-dimethylformamide and
added dropwise to the preactivated carboxylic acid mixture. The reaction mixture is
stirred at room temperature overnight. 20 mL brine are added and the aqueous layer is
extracted with 5 x 20 mL ethyl acetate. The combined organic layers are washed with 2
x 10 mL 5% aqueous citric acid, saturated sodium bicarbonate solution, brine and dried
over sodium sulphate. Removal of the solvent under reduced pressure afforded a
residue, which is purified by preparative HPLC (with formic acid as co-eluent) to yield
the title compound.

LC/MS (l1): 5-70 gradient rt 5.16; m/z 463 [M+H]*, 504 [M+H+MeCNJ*

'H-NMR (400 MHz, DMSO-dg) § = 1.38-1.61 (m, 4H, 2xCH,), 1.90-2.01 (m, 3H, CH,
CHz), 2.25-2.44 (m, 2H, CHy), 2.65-2.74 (m, 2H, CH,), 3.21-3.65 (m, 4H, 2xCHy), 5.13-
5.46 (m, 1H, CH), 7.39-7.47 (m, 2H, aryl-H), 8.16 (s, 1H, HCOOH).



10

15

20

and 1 nL nethanol. To this solution 179 ng (854 pnol,

2.20 eqg) of lithium hydroxide WO 2005/121131
wWERADSEPAB05/ 006162 73 nonohydrate di ssol ved i PCI/EP1009606162

water is added and the resulkiing m xture is stirred

for 14 h at roomtenperature. The solvent is renoved

and the crude product is taken up in water and

acidified with 5 % aqueous citric acid solution. This
ExamprRORB solution is extracted 3 tines with

di chl oronet hane and the conbi ned organic extracts are

dried 5 wth sodlun1sulp te an he solvent is

evaporated to yield the t| e conp und. ' H NWR (400

MHz, DMSO-d6) S = 1. 3? (8, 9! cHB))=R.36-2.42 (m 1H

C}ﬂ, 2.71-2.81 ( , 3. 63N§ 5 (m 1 H CH,

4.21-4.23 (m 1 H, 4, 0 HAOH N F NH2

O NCOI NFF 10

(R -3-Am no-1-[(S)-2-(3- cycloproﬂ“l- 12

4| oxadi azol -5-yl )-4 4Fdifl uoro-py idi n-1-yl | - 4-

(2,4,5-trifluoro-phenyl)-butan-1-one formate salt The

title conpound can be prepared according to the
Stepriocedur e described for exanple 12 for steps 1-6 by

u3|ng cyclog5opanecarbon|trlle in step 1 and

(S) dof | UMMQB pyrrolidine-1, 2- ar xy?%eQMﬁ d
e}kbw ester | BeoRbifRBr. B L%MS (I t 7:89;
DI\/SOd6) 5 80 0. 89 (m OH, CHR), oo 1. 1@ 2H,

CH2), 2.06-2.2 (m 1 H, CH), 2432.72(m4,

2xCH2), 3.01-490 (m 4H 2xCH2), 4.15-4.21 (f 1 H,

( S)-@H) leﬁoﬁppﬁr&@m%m 2-Hiddrbobl adld 459/7—&)6@/! éé‘fbr %—?ethyl ester
e =\

13%*19 (\536 mfNO' = (glibﬁqm Hca@];gﬂ@idlpeﬁ/ %ﬁ@@ﬂ@%ﬂ%ﬁ.@% twt butyl

ester 2-methyl ester are dissolved in 5 mL of dichloromethane and the solution is
cooled to —78°C. Then 394 mL (2.138 mmol, 4.00 eq) of deoxofluor is added dropwise

via a syringe. The reaction is stirred overnight, while the temperature is allowed to

warm to room temperature. The organic layer is washed with saturated sodium
bicarbonate solution, 10% aqueous citric acid solution, water and brine, is dried over
sodium sulphate and evaporated under reduced pressure. The crude product is purified
by column chromatography on silica gel (cyclo-hexane:ethyl acetate 80:20) to yied the
titte compound.

LC/MS (1): rt 3.80; m/z 207, 251.

Step 2
LIOH, THF, MeOH, H,0 >L :
%:;Z : o/ﬂ\ﬁ:;z
F £ F

(S)-4.4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester

103 mg (388 pmol, 1.00 eq) of (S)-4,4-difluoro-pyrrolidine-1,2-dicarboxylic acid 1-tert-
butyl ester 2-methy! ester (Step 1) are dissolved in a mixture of 3 mL tetrahydrofuran
and 1 mL methanol. To this solution 179 mg (854 pmol, 2.20 eq) of lithium hydroxide
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Step 1 -4 HO NN O

3-Phenyl -5-(R)-pyrrolidin-2-yl-rl, 2, 41loxadi azol e
whyasozhiBoride 5 Steps 1 - 4 were perfornmed acRCr/EP1995/006162

to the procedures described-sor exanple | with the

exception that (R)-pyrrolidine-1,2-dicarboxylic acid

1-tert-butyl ester was used instead of

(S)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
maeehdrateldit SINMBd (i3 9 niVbzwatoVEGade a@d?h@ re%@m% %X&JF@ lsAerred for

14%@%"2%411 t%(pe,efram %@0%3(@%% lszfﬁmog?é pnqq)the qrgdggrqdyct lf tzplfen up in

waNH)an]dlaéi&ﬂé@ with19 Arquilblis ctieRcl adlgtidh. -Nis Bydedds solution is

ext(#%tedg QAEWG?’?OWQP dEharerarhaph &gl the £ompiyachorggnisifatiprts[are dried

witR sééhQPhaédil fhaed arkt Mb)soﬁ/)éhf l@ |év§;bc5]"¢1€bd td @/lér'd treltibaBmbooRe

] rochl or| de The t pr epar ed

SR R OUCRE0 5 ihd 7 d00R SRbin? 852 42 PANR ¢HD.712.61
3.5 2H,

M 1 08 (D S, S

(m 4H, aryl-H), 7.50-7.65 (m 3H, aryl-H), 7.90-8.02
@H, aryl-H, 8.3 (m 3H NH3). 20 WD 2005/121131
CT/ EP2005/ 006162 75 Exanple 29 CI-IC --N LL~ NH2 O

NO NF HC Stepl-4Cl/ﬁ\ ﬂ\
F H OH —N

(R)-3-Amino-1-[(S)-2-(3-cyclopropyl-[1.2,4]loxadiazol-5-yI)-4,4-difluoro-pyrrolidin-1 -yil-4-
(2,4 5-trifluoro-phenyl)-butan-1-one formate salt

The title compound can be prepared according to the procedure described for example
12 for steps 1-6 by using cyclopropanecarbonitrile in step 1 and (S)-4,4- dlﬂUOl‘O—
pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester in step 2.

LC/MS (1l}): rt 7.89; m/z 431 [M+H]", 472 [M+H+MeCNJ".

"H-NMR (400 MHz, DMSO-ds) § = 0.80-0.89 (m, 2H, CHz), 1.00-1.11 (m, 2H, CH,),
2.06-2.12 (m, 1H, CH), 2.43-2.72 (m, 4H, 2xCHy), 3.01-4.00 (m, 4H, 2xCH,), 4.15-4.21
(m, 1H, CH), 5.40-5.81 (m, 1H, CH), 7.45-7.48 (m, 2H, aryl-H), 8.21 (s, 1H, HCOOH).

Example 28
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HCI N/ N O 53
(3-Chl oro-phenyl)-5-(R)-pvrrolidin-2-vl-f1 2
wdabmzgazitazol e hydrochl oride Steps 1 - 4 were prCT/BPI08E006162
according to the proceduresyglescri bed for exanple 1
with the exception that
(R -pyrrolidine-1,2-dicarboxylic acid 1-tent-butyl
ester was used instead of
StepS) ~@yrrolidi ne-1, 2-di carboxylic acid 1-tent-butyl
ester. 10 1H NWMR (300 MHz, CDCI3) 6 = 2.18 (m 2H,
CH2), 2.4 (m 1H, CH), 2.58 ( CH, 3.45 (m 2H,
CH2), 5.2 (m 1 H CH), Hc6 (d H aryl-H), 7.65
(ddd, 1 H, aryl-H), 8 02 (ddd H aryl-H, 8.07

(dd, 1 H, aryl-H), (s,/ , NH2). Step 5 and 6 cl
N NNH 0 N 15|= N
(R) - 3- Ami no- 1- { (R) - 2- £3-{ 3- cRi or o- phenyl ) 11 2

4| oxadi azol -5-yl)-pvrrolidin-1-yl}-4-(2-
fluoro phenyl) but an- 1-one hydrochloride The title
_ P 5l-8Rs 5 and 6 of

Stepgdo— Mo@re MQI@)ed @ceording-t@ trgelprpm dqsaghggi for®xampig 1 with
the%’i‘ceﬁa%)that%r?géﬁ/r(’mdm]ew 2- ogé)rii)_?@hga |5n1 tén‘?u f!:%@tgr ®T§ ﬁZeé

H, d
Instaﬁ9|of 9): pyrrghqan% h2- @Fﬁrbmqsl): ack Etaamutﬂ &er-N ~ NHZ ON
'H-NR (dde MRLEBMSO-d = 2¥E-2.65 (m, 4H, 2xCH,), 3.64 (m, 2H, CHy), 5.2

(m, 1H, CH), 7.4-7.55 (m, 3H, aryl-H), 8.06 (m, 2H, aryl-H), 10.25 (s, 1H, NH),11.22 (s,
1H, NH).

Step 5 and 6

F HCl
(R)-3-Amino-4-(2-fluoro-phenyh-1-[(R)-2-(3-phenyl-[1,2,4]oxadiazol-5-y)-pyrrolidin-1-
yll-butan-1-one hydrochloride

The title compound was prepared according to steps 5 and 6 of example 1.

"H-NMR (300 MHz, DMSO-dg) & = 2.0-3.18 (m, 8H, 4xCHy), 3.5 (m, 2H, CH,), 3.73 (m,
1H, CH), 5.18 (m, 1H, CH), 6.9-7.4 (m, 4H, aryl-H), 7.50-7.65 (m, 3H, aryl-H), 7.90-8.02
(m, 2H, aryl-H), 8.3 (m, 3H, NHa).



N N/ N O

3-(3-Fluoro-phenyl)-5-(R) -pyrrolidin-2-yl-11, 2, 47oxadi
w@2@bae2tiydr ochl ori de 1o Steps 1 - 4 were perf oPCEEP2005/006162

according to the proceduresysdescri bed for exanple |

with the exception that

(R -pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl

ester was used instead of

Exé{ﬁ%lé%”m i di ne-1, 2-di carboxylic acid 1-tert-butyl

ster. 'H- NMR (300 MHz, CDCL3) S = 2.23 (m 2H, CH2),
2.45-2.62 (m 2H, CH2), 3. , CH2), 5.2 (m 1
H CH, 7.21 (m 1 H aryl-H), (m 1 H aryl-H,

7.75 (m 1 H aryl-H, 15 7.86 I H aryl-H),
10.35 (s, I H NH), 11.2 (s, 1H, N Step 5 and 6 R\
-N NNHZ OO N F 1131

PCT/ EP2005/ 006162

(R) -3-Am no-1-{(R) - henyl) [1 2

4] oxadi azol -5-yl ) -pyfrol rdi n-1- -(2-

fl uoro-phenyl) - but anF1- oned¢iydr o oride The title
compound was prepared according to steps 5 and 6 of

Stegxlanfil e 1. ' H- NVR (300 MHz, DVMBO-d6) 8 = 2.0-3.58 (m
8H, 4xCH2), 3.6 (m 2H, CH2),cB.77 (m 5 1H, ,
5,17 (m I H CH), 8.2 (m 3H NH3), 7.33-7.41 (m 4H,
aryl-H)y, 7.46 (m 1H, aryl-H)¢ 3 (m 1 H aryl-H),
7.67 (m 1 H aryl-H, 7098 (m H, aryl-H). Exanple
31 OCH3 0 -N NNHZQ_IO \ HCl 10

(e
0]

3-(3-Chloro-phenyh-5-(R)-pyrrolidin-2-yl-[1 .2 .4loxadiazole hydrochloride

Steps 1 — 4 were performed according to the procedures described for example 1 with
the exception that (R)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester was used
instead of (S)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester.

TH-NMR (300 MHz, CDCly) & = 2.18 (m, 2H, CH,), 2.4 (m, 1H, CH), 2.58 (m, 1H, CH),
3.45 (m, 2H, CHy), 5.2 (m, 1H, CH), 7.6 (dd, 1H, aryl-H), 7.65 (ddd, 1H, aryl-H), 8.02
(ddd, 1H, aryl-H), 8.07 (dd, 1H, aryl-H), 10.3 (s, 2H, NH;).

Step5and 6

Cl

F HClI
(R)-3-Amino-1-{(R)-2-[3-(3-chloro-pheny}) [1 2.4loxadiazol-5-yl)-pyrrolidin-1-yi}-4-(2-

fluoro-phenyl)-butan-1-one hydrochloride

The title compound was prepared according to steps 5 and 6 of example 1.
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Step 1 -40 O// SCH3 HCO NNON

3- (4- Met hanesul phonyl - phenyl )-5-(R)-pvrrolidin-2-vl-f1
wQ2ebsoxadi azol e hydrochloride 15 Steps 1 - 4 RET/EP2005/006162

performed according to the pgocedures described for

exanple 1 wth the exception that

(R -pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl

ester was used instead of

H-ARIR el kdiblﬂ@l%)lé 200§ 3H ﬁMéHl QX@Q%dS 3- (tnEQH b%ylca 95 (. 1H,

este

CHY.rR- 2K, QMOF!Z) 6 %7251(@ 56H - r@H's'p (m, @M@G(HH) Qm (dd;l—lizbf aryl-H),

1 8.15-8.3 (m 4H, aryl-H), 10.0-11.0

88?”23%EFHQ 20 WD 2005/ 121131 PCT/ EP2005/ 006162 78
Step 5 and 6 OCH3 O'N NNH2 ON F HC

Exd [é%dwn no- 4- (2-fl uoro-phenyl)-1-{(R)-2-(3-(4-nmet hane

- phenyl)

i1, 2, 4loxad|azol 5-yll-pyrralidi -yl }-but an- 1- one
hydrochloride 5 The title cdﬁp was prepared
according to steps 5 and 6 of exafple 1. 'H NMR (300
MHz, DMSO-d6) S = 1.9-2.35 (m 4H ¥CH2), 2.6-3.1 (m

4H, 2xCH2), 3.3 (s, 1 H CH3), Q)m 1H, CH), 3.7
(m 2H, CH2), 5.2 ( H, mHQ,o7.4 1 (m 4H,
aryl-H), 8.08-8.25 4H, Lar yl - H) 84 (m 3H, NH3).
10 Exanple 32 N N N
F HCI
Step1-4
F
HCI

3-(3-Fluoro-phenyl)-5-(R)-pyrrolidin-2-yI-[1,2,4]oxadiazole hydrochloride

Steps 1 — 4 were performed according to the procedures described for example 1 with
the exception that (R)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester was used
instead of (S)-pyrrolidine-1,2-dicarboxylic acid 1-tert-buty! ester.

"H-NMR (300 MHz, CDCl3) & = 2.23 (m, 2H, CH,), 2.45-2.62 (m, 2H, CH,), 3.65 (m, 2H,
CH,), 5.2 (m, 1H, CH), 7.21 (m, 1H, aryl-H), 7.43 (m, 1H, aryl-H), 7.75 (m, 1H, aryl-H),
7.86 (m, 1H, aryl-H), 10.35 (s, 1H, NH), 11.2 (s, 1H, NH).

Step5and 6

F HCI
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NH2 OO N F HCl Step 1 -4 HO "N O 15
2-(5-(R)-Pyrrolidin-2-yl-

wa2@s42a3edi azol - 3-yl ) - pyri di ne hydrochl ori de BUEPB2005/006162
4 were performed according 340 the procedures descri bed
for exanple 1 with the exception that
(R -pyrrolidine-1,2-dicarboxylic acid 1 -tert-butyl
ester was used instead of

(R BAMPYLL-QR)-Fi1Bes Hudrodireayh oxy idxadiiel-Skyll-pyirolitirt-y1}-4-(2-
ester. WO 2005/ 121131 PCT/ EP2005/ 006162 79 ' H NWR

bute 6 =2.21 (m 2H CH2), 2.42

The(ﬁﬂecgﬁpo@HB wad- epa(r aécdrkim@ti) steﬁs 440w of Adamptd?) .,

"H- NMR @&omHz@%oc%a %gﬁ S%gm @H &8 (30%<m,1%\§' d@@z)é 77 (m,
1H,%|§ §57 (BHHNER), 8.2 (st SRORRGP 783 Na1 1N, GryNH) 7.B6 (m, 1H,

arylchR), 733m, ridt, aryi-2) £1.868- Pyt 7-18(@, 15l ead-pyr i di n- 2-
yl-f 1,2, 4l oxadi azol -5-yl) -
pvrrol idin-1-yll-butan-1-one hydrochloride The title
aopiediind was prepared according to steps 5 and 6 of
exanple 1. 10 'HNWR (300 MHg BMSO-d5) 6 = 2.0 (m
2H, NH2), 1.9-2.8 (m 8H, 4xCPR), 3.6 (m 2H, CH2),
3.8 (m 1 H CH, 522 (m 10F| CH), 6.9-7.4 (m 4H,

aryl-H, 7.6 (m 1 H, py-H, 8.2 (m.2H py-H),
8.8 (dd, 1 H, pyH) Exanpl e 33 3 FHHO F N
NH2 O\,;: --- N
NH, O Y
N
F HCl
Step1 -4
O/
S—CH,
HCI

3-(4-Methanesulphonyl-phenyl)-5-(R)-pyrrolidin-2-yI-[1,2,4]oxadiazole hydrochloride

Steps 1 — 4 were performed according to the procedures described for example 1 with
the exception that (R)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester was used
instead of (S)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester.

TH-NMR (300 MHz, CDCl; + DMSO-ds) 8 = 2.10-2.65 (m,4H, 2xCHz). 3.21 (s, 3H, CHa),
3.46 (m, 2H, CHy), 5.2 (m, 1H, CH), 8.15-8.3 (m, 4H, aryl-H), 10.0-11.0 (s, 2H, NH).
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15 F Step | OH 0 ~1~ HN K2C03, MeOH ONH HCI HZN-CH O
NON +00
w@ 3)o52211B¢ Hydr oxycar bam mi doyi ) - pyrrol i di ne- 1-p&r/BP209$/006162
c acid tert-butyl ester 10.0yg (51.0 mmol, 1.00 eq) of
(S)-2-cyano-pyrrolidine-1-carboxylic acid tert-butyl
ester 20 are dissolved in 250 nL of nethanol. Then
10.6 g (76.4 nmmol, 1.50 eq) of potassium carbonate
Stépblapesd by 7.08 g (101 mmol, 2.00 eq) of
hydr oxyl am ne hydrochl ori de are C@dded, and the
reaction mxture is refluxed Por~8 h. Afterwards the
solvent is WD 2005/121131 PCI¢ER2005/ 006162 80
evaporated, and the residue is yakan up in a mxture
of water and di chi oronet hane. rgani c layer is
separated and extracted three time§ with 5 %citric
acid solution. The conbined aqueoys_gxtracts are
treated with saturated sodi um bi caf boante sol ution
until a basic pHis hedyH,amd ar xtracted three
times with a 3:1 m ‘
i so- propanol . The confii ned organiNe tracts are dried
wi th sodi um sul phat ef fiItH@ied a evapor at ed under
reduced prelssure The1 am dOXI e product coulhd be

RY-3-Amy A OFR-8

134 adﬁ&éli Mﬁtdm- %térMHMﬁ drochl%ﬁdétep 2 CF3 -
pyridine N/ o UN O No

Thetitde epmpound yas prepared accordmg to steps 5 and 6 of example 1.
1H11\ﬁ)1R?<36@Mrlz TlﬁMébJ@g) %mt1@b3§y(ﬁ| Q. %?(}drf 216%1 (M, 4H, 2xCHy),

4loxadi azol -3-yl'I-pyrrolidine-1-carbox
3.3 & (1HbGHy), & r 1H, CH), 3.7 (m, 2H, CHy), 52(m 1H CH) 7.4-7.1 (m, 4H,

aryl-H), 8.08-8.25 (m, 4H, aryl-H), 8.4 (m, 3H, NHa).

Example 32
\
N
=N
N
NH, o °
N
F HCl
Step1-4

2-(5-(R)-Pyrrolidin-2-yl-[1,2,4loxadiazol-3-y}-pyridine hydrochioride

Steps 1 — 4 were performed according to the procedures described for example 1 with

the exception that (R)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester was used
instead of (S)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester.
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To a solution of 810 g (35.3 mmol, 1.00 eq) of
(S)-2- (N hydroxycarbam m doyl )- 15
wW@osatitei ne- 1- carboxylic acid tert-butyl estePCHRP2005/006162
5.99 g (38.9 mmole, 1.10 eq), of 1-
trifluoromethyl cycl opropane-1-carboxylic acid in 350
nmL of dichloronmethane, 6.62 nL (42.4 mol, 1.20 eq)
of 1,3-di-iso-propylcarbodiimde is added. The
1 red 0 § n
RO P eIEE BSOS e b Ba P RERE I 1876, 20
(m, tmkm)ua 44356, o pfs.zﬁyrm d1rmecrahd’.er @fddu ke dpy§-of), /O (ddd, 1H,

pr|d| e vapor at ed t residue is
oLy EeBa" o Roo i SRt ofar Sg bRy et Sager
el uent: cycl o- hexane:ethyl acetate = 50:50) to afford
%Etl | e compound. LC/MS (1): rt 4.31; mlz 248
St[’ 289 [MtMeCN| +. -Step 3 CF3 CF3 G TFA, DCM N
/-0 ONONO-N O-NF F OH HN F WD 2005/ 121131
PCT/ EP2005/ 006162 81 \
3-(S)-Pyrrolidin-2-yl-5-(1-tri fN-wdronmet hvl - cycl opr opyl
)-f 1,2, 41oxadi azole trifluoroacet CN acid salt 10.6 ¢
(31.8 mmol, 1.00 eq) of N
(S)-2-[5- (1 trlf|uthy|{jH20)@|O le)-[l, 2, 4] - oxadi
azol - 3-yl]-pyrroli e- 1-barhbpxyl/c acid tert-butyl
ester are dissol ved™T Y~ OfN di chl or omret hane
and the reaction m xgure ig,cooled to OC with an ice
bath. Then 50 nlL of trifluoroacetic acid is added and
LR)t-:Blﬁrrsmi 44(P-@nodosplesniyh-reldRE 24(3-Byritin-Bhi-{ 62 Mluxadiazol-5-y)-
), Iovve JQenarmto rt. Then 10 nL of
E%o0l vents are evapor ated. The
Ths:ﬁtl&dmmroudd elasi pgensaake acedrdiag t¢ steph & ane)tt of setxampWd t.hout

ik BHEEBH gl 0 B S 5 2% (128, 36 m
2H,HEIBY , 3. B Ot H, CHYSNEE @n, TVIEH, BI9F7. OF0), H QuryDHIN 7M1 W\ py-H),
7.82-8.2 (m, 2H, py-H), 8.8 (dd, 1H, py-H).

Example 33
/l(J)\ ' CF,
F N N
NH, O ¥
O
F.'
Step 1

OH
{

N
W HNSNH
o f K,COj, MeOH o N
>L &+ HomN-on ST >L P

(S)-2-(N-Hydroxycarbamimidoyl)-pyrrolidine-1-carboxylic acid terf-butyl ester

10.0 g (51.0 mmol, 1.00 eq) of (S)-2-cyano-pyrrolidine-1-carboxylic acid terf-butyl ester
are dissolved in 250 mL of methanol. Then 10.6 g (V6.4 mmol, 1.50 eq) of potassium
carbonate followed by 7.08 g (101 mmol, 2.00 eq) of hydroxylamine hydrochioride are
added, and the reaction mixture is refluxed for 8 h. Afterwards the solvent is
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FO~HW NG FOHOH FIF
((R)-3-0x0-1-(2,4,5-trifluoro-benzyl)-3-f

w@ B)o522115+ (1-tri fl uoronet hvl -cycl opropyl)- 15 PECT/RP2005/006162
4| oxadi azol - 3-yl | -pyrrolidirngl-yl}-propyl)-carbamc
acid tert-butyl ester 10.6 g (31.8 nmol, 1.00 eq) of
(R)-3-tert-butoxycarbonyl am no-4-(2, 4, 5-t rifluoro-
phenyl )-butyric acid are dissolved in 100 nL of

evhbdvatiidnehbthé essaus i@&ak@mdjpm a&d’ﬂ-ﬁure(c?f%a'ﬂeﬂﬂﬁ& ’dlc:f'rlégmethane
ol

tri t hyl am ne f g (47
Thsj%fg%?'c ShiFdi RIS 501 Evdiagre tiRg tbmew@ b C’F"ﬁﬁﬁ'ﬂ Solution
Thé.cofhbiipd ﬁue&u@éhb@lc’cs?aréiiréﬁté@\tvﬁ?ryEata%ted sodnumg(ljcaaboante solution

a] opr op car bodi i m de hydrochl ori de are adde

ungy, nké%ifeﬁt}i'l gﬁ repred 31l @F%gextr%traﬁtthtﬁ? figes twith @d3dt mixture of

chibesford® dﬂiUgISO 'iélitﬁisénola el @Bmﬂﬂe@for%ehﬁc ‘é%f‘é’&s @r@%‘féﬁ With sodium
an

Sulpbﬁén WEER Pﬁamﬁ@teﬁtur&er MeNJQﬁdné*PﬁWrﬁofr hansraigokige product
Co@d%dsolé‘kfaﬁﬁﬁf@rhldfé'cﬁ%rlb§s §QR{ i nued overnight (10 h)
LCZMgr(léeaCtl on mxture is diluted with brine and

ot dcb2 W%@QN?'E?‘Q \WﬂHMé”M?ﬁN]acet ate. The conbi ned
organic layers are 25 washed with 5 %citric acid
sol ution, saturated sodi um bi carbonate sol uti on and
Stai 7 ne. The organic layer is dried with sodium
sul phate, filtered and evaporated under reduced ¢
pressure. The prgguct can be further purified ?
col um chroma Aphy<{ sPHi ca gelg, bcmycl o- hexarfe: t yl

acet at ¥0). The tlitl e coripvidnd can be i sol

in f ‘col drl ||d‘*—“—72005 1211310 \/
PCT/ EP2005/ Q0662 82 LCI'NB (1): rt 4. 61 z 463
507, 563 [ Mt , 585 [M+Na]+. Step 5 CF

FOON O1,4-dloxane FHOH/ O FNHONFN

i tyesisradi azol - 3- yII-pyrrolldln- a
To ]a (yj;b}u'tlép gcgfl %gé :&_r(gg %u?{ﬁlgqm}a)}) ?P %PZ?S Eiroxycarbamlmldoyl)
yr(th)neS1 oxvoRyic ac Bert-butly| asteo-abdrfz9d o- B8{Y Smale, [ 510 kq) of 1-
trifluoromethylcyclopropane-1-carboxylic acid in 350 mL of dichloromethane, 6.62 mL
(42.4 mmol, 1.20 eq) of 1,3-di-iso-propylcarbodiimide is added. The reaction mixture is
stirred at room temperature, and after 3 h the solvent is evaporated. The residue is
taken up in 350 mL of pyridine and refluxed for 8 h. Then the pyridine is evaporated
and the residue is subjected to column chromatography (silica gel, eluent: cyclo-
hexane:ethy! acetate = 50:50) to afford the title compound.

LC/MS (I): rt 4.31; m/z 248 [M+H]", 289 [M+MeCNJ".

Step 3
CF, CF,

(>§/\? TFA, DCM Dg/\o
>l\ Q \fN 0 \S;’
. f
N HN
D D
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trifluoronethyl-cyclopropyl)-[ 1,

2, 4] oxadi azol - 3-yl ] -pyrrolidin-1-yl}-propyl)-carbamc
wa@edod/12t1ent - butyl ester are dissolved in 200 neCDEP2005/006162
1, 4-di oxane and at 0OC a 4M8§ol ution of 10 hydrochloric
aC|d|n14d|oxane|s add The reaction mxture is
stirred for 6 h, while it 1is allowed to warmto rt.

Then the solvent is evaporated and the residue is
3- (Squ’y% lidiR-2 M%Qﬁutﬂ?luc}gﬁefﬁyp@\}cldb‘?&%%% A xd M EHuGBaletic
“OUTri ess sotrd ch s purit by preparati ve
MC. LC/ MB (|||). rt 8. 36 m z 463 [ MtH] + 485

o BB OSBRI g 150 gt

3-yippiyolidpeZbe@bosgylicmacit Kpri-OHy| estel-Zesdissaive@Hin G48) ,mL  of

dichibrgfiethapis eﬁﬁ thgfﬁaﬁéﬂ?ﬁiﬁur‘? éﬁog‘io‘%% ?ég‘@i%@am Then 50
mL B arifilieosdetio atiHs aded/ and Jthe oliRN OsNBlimed f202 Fh, while the

temé@a;c(ug %l[ﬁgve!éi tg(«/@rmzto(rp‘r‘ﬁ ﬁ|16?ﬁ§%b}l&e}1§%z agc_jed and the solvents

i'azo rrol

are teviapbnated - Preegylde- bupdaet- - takenf aneast & dlag tneXhetap witeout any
ikt argBRund can be prepared according to the procedure
PUTHEE'ET bed for exanple 33 for steps 1-5 by using
LC/Ngd))opricifanez a8HB32, B48 AEti n step 2. 25 LG/ M5 (111):

rt 6.78; mz 395 [ MirH +, 436 [ MPFH+MeCN] +. WO

2005/ 121131 PCT/ EP2005/ 006162 83 ' H NVR (400 MHz,
Step50-d6) 8 = 1.00-1.09 (m 2H, CH2), 1.18-1.28 (m 2H,

CH2) 1.82-2.05 (m 3H, CH CH2), 2.16-2.33 (m 2H,

CH2), 42277(m3HFCHCH2)341 3.51, (m 4H, .

2XEH2)G. 5.000-5. 15 (metFi® CH), 7.45-7.51 ( s
garyl-H,78.19 (s, 1H I—K:(IJ—&DC BSi0Bxanpl e 35 H3C Fl>§—<\
C NH O + O NEt, DMF /0

N _N F Y N_ N

OH ¥ NH O

O 0
oo F
({R)-3-Ox0-1~(2,4,5-trifluoro-benzyl)-3-{( S)-2-[5-(1-trifluoromethyl-cyclopropyl)-
[1,2.4]oxadiazol-3-yi]-pyrrolidin-1-yi}-propyl)-carbamic acid fert-butyl ester
106 g (31.8 mmol, 1.00 eq) of (R)-3-tert-butoxycarbonylamino-4-(2,4,5-trifluoro-
phenyl)-butyric acid are dissolved in 100 mL of N,N-dimethylformamide, and 11.8 mL
(79.5 mmol, 2.50 eq) triethylamine followed by 9.14 g (47.7 mmol, 1.50 eq) of

1-hydroxybenzotriazole and 9.14 g (47.7 mmol, 1.50 eq) of 1-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride are added subsequently. The resulting

solution is stirred at rt for 30 min. Then, a solution of the crude product of step 3 and
11.8 mL (79.5 mmol, 2.50 eq) of triethylamine in 100 mL of N,N-dimethylformamide is
added. After stirring is continued overnight (10 h) the reaction mixture is diluted with
brine and extracted three times with ethyl acetate. The combined organic layers are
washed with 5 % citric acid solution, saturated sodium bicarbonate solution and brine.
The organic layer is dried with sodium sulphate, filtered and evaporated under reduced
pressure. The product can be further purified by column chromatography (silica gel,
cyclo-hexane:ethyl acetate = 50:50). The title compound can be isolated in form of a

coloriess solid.
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FO F1. NHZ ON No F

(R -3-Amno-1-{(S)-2-[5-(1-fluoro-1-nethyl-ethyl)-[1,2
wQ 4josszddrzol - 3-yl | -pyrrolidin-1-vl}- io0o 4-(2 BECT/EP2005/006162

5-trifluoro-phenyl)-butan-1-g9ne The title conpound can

be prepared according to the procedure described for

exanple 33 for steps 1-5 by using

2-fluoro-2-nmethyl-propionic acid in step 2. LC NS
LOMS )z rt 81617 miBa63N507 4468 IMMHTE B85 DhéWNE;WNa] +, 456

[ MEHHMECN] +. ' H NVR (400 MHZ, = 1.72-1.82

(dd, 6H, 2xCH3), 1.82-2.00 (m 2H, CH2), 15 2.21-2.26
Stdgs 2H, CH2), 2.70-2.78 (m 2H, CH2), 2.85-2.87 (m

2H, CH2), 3,47-3.63 m 3H CH CH2), 5.10- 5 30 Qg] 1
H CH, 7. 7.52%% aryl - Hy, 8 13(

: I O HEOH IW

HCOOH) ; mplg o PQN

1,4- dloxane

5-trifly yIN= b tan- 1 one for
conpound can be pr ed according t

descri bed for exawp 33 for steps 1-5 by usin
(Rs3-Aming- G{Sn2r (@t (Addffucsemeibybevictorsanyvh-[il 2. Hexasigrol-B-@lyrrolidin-

1-yfl4-(2) 4 54deubrBhedUnZout R 1 1oME arocﬂl%ﬁdlaM*H"'NECN] +. WO
1y )4 sidibrclSne oo o Hhdrociide (0 (400 Mz,

15.6vB0276) mamel, 11.68- o)1 OF ((KR)-2pro-AxBi425-trifprogebenzat)y- 3¢{(8)-2-[5-(1-

trlflaﬁon@k@-c%d%arééybz[17§4§5&dlgﬂal %yrgﬁ?@%?l&ﬁ%p&mcaﬁwm acid
ten‘@.l.btyl estefoarg cggfsodqﬂd IQ\HZOOqu ofH),4-di>@pe gargbat 85C @ 441 solution of
hyd¥cHibric a%ldll% g@-’dnol(ahle s"&@d) The }_g%a%ﬂorgn%gur(e% sthrdd for 6 h, while it

is alﬁl)wed to warm to rt. Then the solvent is evaporated and the residue is dried in

the proce

vaccum. The final compound is isolated as a colourless solid which is purified by
preparative HPLC.

LC/MS (ll): rt 8.36; m/z 463 [M+H]" 485 [M+Nal’, 504 [M+MeCNTJ".

"H-NMR (400 MHz, DMSO-dg) 8 = 1.65-1.81 (m, 4H, 2xCHy), 1.83-2.01 (m, 4H, 2xCH,
CHy), 2.20-2.27 (m, 1H, CH), 2.76-2.80 (m, 2H, CH,), 3.40-3.62 (m, 4H, 2xCH,), 5.08-
5.25 (m, 1H, CH), 7.40-7.52 (m, 2H, aryl-H), 8.21 (s, 1H, HCOOH)

Example 34

0]

N/
NH, O ¥

d

(R)-3-Amino-1-[(S)-2-(5-cyclopropyl-[1,2,4]oxadiazol-3-yh)-pyrrolidin-1-yi}-4-(2.4,5-
trifluoro-phenyl-butan-1-one formate salt

zZ—

The title compound can be prepared according to the procedure described for example
33 for steps 1-5 by using cyclopropanecarboxylic acid in step 2.
LC/MS (1ll): 1t 6.78; m/z 395 [M+H]", 436 [M+H+MeCNJ".
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5 Exanple 37 OF FHH O FNH2 O~-N N~ FV Step
10JE2zZr QdCHzZ O FF OoDCM O\ 10
wda2@bsuazret cycl opr opanecar boxylic acid tert-but pCT/EB1005/006162
500 nmg (3.42 mmol, 1.00 eq)gpf 2-fluoro-acrylic acid
tert-butyl ester are dissol ved in 15 nL of
di chl oronet hane. The solution is cooled to -30C and 15
nm. ( 16.0 mol, 4.80 eq) of a 1.1 Msolution of
1y @i ' ' liuene. I b 2
H-@Bﬁ{)l(uédcﬁﬂﬂp%f b@ﬁcgrdgl%doﬁrgtbhg%% !H @&M&éqr%a éH’ ChHa),
1.822a8u(ne 3ts G, IQHE@. TBR.33 (m, Beft @H@h 2 4002 @AndmLBH; QEICCHQ), 3.41-

s s A At SRR o SR AP

HCoatsf ul ly. The solution is stlrred for 5 mn. and
diluted with diethyl ether. After extraction, the
organic layer is washed with water and brine, dried

Example 350di um sul phate, filtered and evaporated until 14
mL of organic layer remaiped in the flask. The
solution is taken in the fext gtep wthout any
purification. 20 Step 249 J'sHlL X H2O0 0 O CH
1- Fl uor o- cycl opr opaneear boxyl i c*aciyd-glo t he sol uti on
of step 1, 2.50 g Omml 300 eg) of Iithium
hydr oxi de di ssol ved ) I of\g/vvater I's added and
the reaction m xture d_overnight (16 h). The
reaction mxture is cgoled to ro tenper at ur e,
acidified wth concenfrated hydr loric acid until
pH = 1 coul d be obtai ned. The aqueous | ayer is

(R)-8xAmaot B Si-Bi 8¢1-INDrR00He iV B Y)PCE/AFKR206E0 0B §1-62rrolBfin-1-yi}-

4-(2.4 5-rifluoro-phenyl)-butan-1-one

The title compound can be prepared according to the procedure described for example
33 for steps 1-5 by using 2-fluoro-2-methyl-propionic acid in step 2.

LC/MS (1): rt 7.16; m/z 415 [M+H]", 437 [M+Na]", 456 [M+H+MeCN]".

"H-NMR (400 MHz, DMSO-dg) § = 1.72-1.82 (dd, 6H, 2xCHs), 1.82-2.00 (m, 2H, CH,),
2.21-2.26 (m, 2H, CH,), 2.70-2.78 (m, 2H, CHy), 2.85-2.87 (m, 2H, CH,), 3.47-3.63 (m,
3H, CH, CHy), 5.10-5.30 (m, 1H, CH), 7.48-7.52 (m, 2H, aryl-H), 8.13 (s, 1H, HCOOH).

Example 36

(R)-3-Amino-1-{(S)-2-[5-(5-fluoro-pyridin-2-y1)-[1,2 4loxadiazol-3-yl}-pyrrolidin-1-yl}-4-
(2.4 ,5-trifluoro-phenyl)-butan-1-one formate salt

The title compound can be prepared according to the procedure described for example
33 for steps 1-5 by using 5-fluoro-pyridine-2-carboxylic acid in step 2.
LC/MS (1): rt 7.93; m/z 450 [M+H]", 491 [M+H+MeCNJ".
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20

time wth diethyl ether and the organic |ayers are

dried wth sodium sul phate, filtered and evaporated
waedosii2d m of organic |ayer remained i n the PCEHER2005/006162

The solution is taken in tRe next step w thout any

purification. 5 Step 3 F HNI OOHi. DIC, DCM O o

~NH ii. pyridine, reflex NJJj~~+ ON'"1-0O NF O-NO

(S)-24541 Fl uoro-cyclopropyl)-[1 2

H NW%@WZ }I’%nws Y4 Lol dAbng 4%04% 93%17% 2%1‘2 %QﬁggH CH,),

ester sol uti on of
2. Sée% 7%fm(3)| QHHNR. Bﬁdr&ix(yma?ﬁhﬁﬁzmi’tmw)% (i) 3H, CH, CH,), 5.17-5.34

YO 9527 BRI 81l A o 408 (L€ 00

82|4L83)2 (ra ‘B‘tb.lnytfrlbﬁ &9£8.86 {rhuth,amyyild). opr opane- 1- car boxyl i c
acid (Step 2) and 600 L (3.74 mmol, 2 eq) of NN
di i sopropyl carbodiim de is added. The reaction

Exaipta@® is stirred at roomtenperature, and after 24 h
the solvent is evaporated. sThe residue is purified by
flash chromat ography (sili a gel uent di chl oro 15
met hane: nethanol = 1:0 Ho 1od). my (0.22 mmol ) of
the O acyl am doxipe ijs dissol vechf m 5. 00 nlL of
pyridine and the sb n ignheat edyall 117C for 3 h.
The reaction m xtur VVI fh di chl or onet hane
and washed with 5 % ci tion, saturated
sodi um bi car bonat e solfuti on and brinpe. The organi c

Stebayer is dried with sodium sulphate, filtered and
evapor ated under reduced pressure. The cr ude

product is takep in heEtgmxt:m{Zlep L th ut
purificati ohs 97[MH—|]+
360. Step 4 o TFADCMJCM N N OH HN

C]\IFF0253
F OVGloRIOPANS

IHRABYIESEIcl opropyl )-[1 2
5004ﬁn@>(§d1126}ﬁﬁ1|o¢ 1tao é&])uﬂ’ QG%?@E&@II@Q&IG’ t&r@blityl ester are dissolved in 15

mL. of dichloromethane. The solution is cooled to —~30°C and 15 mL ( 16.0 mmol, 4.80
eq) of a 1.1M solution of diethylzinc in toluene followed by 2.5 mL (34.2 mmol, 10.0 eq)
of chlorciodomethane is added. The reaction mixture is stirred for 3 h between —40 and
—25°C, and 2 h as it warms to 10°C. To the reaction mixture saturated ammonium
chloride solution is added carefully. The solution is stirred for 5 min. and diluted with
diethyl ether. After extraction, the organic layer is washed with water and brine, dried
with sodium sulphate, filtered and evaporated until 14 mL of organic fayer remained in
the flask. The solution is taken in the next step without any purification.

0
E J< LIOH, H,0 e D
o %/U\OH

1-Fluoro-cyclopropanecarboxylic acid

Step 2

To the solution of step 1, 2.50 g (104.0 mmol, 30.0 eq) of lithium hydroxide dissoived in
20 mL of water is added and the reaction mixture is refluxed overnight (16 h). The
reaction mixture is cooled to room temperature, acidified with concentrated

hydrochloric acid untit pH = 1 could be obtained. The aqueous layer is extracted three
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To a solution of 45 ng (0.15 mml, 1.00 eq) of
(S)-2-[5-(1-fluoro-cyclopropyl)-[1,2,4]-

wo@x@ditziasl - 3-yl ] - pyrrolidine-1-carboxylic aci dPCT/EP2005/006162
tert-butyl ester in 2 nL ofgsdi chl oronet hane, WO
2005/ 121131 PCT/ EP2005/ 006162 86 800 ttL of
trifluoroacetic acid is added. The reaction mxture is
stirred at room tenperature, and after 2 h the

time \ﬁ/hk\/%r&h),l %Itve%%‘artﬂte%i nT@%’;‘/er £'f'e éPrfedt Wit 88&uhSsasietes filtered

S ev por at' ed he crude product is
andteiporated urmemmuofs:trwlwao/ﬁbr@mw indg flaske Abp sAlutien is taken

4 197 [ MeH] +, 238 [ MrMeCN| +.
in trﬁ%eyééb@hb@%y.&ﬁ%&ﬁ EA, F NHON 11 HOBt, DVF F
OOO 1 ~-NFYN OHNHON FOHNF ~x(]—|N F F
Stef F 10
??R) 3-Ox0-1-(2,4,5-trifluoro-benzyl)-3-f(S)-2- 15F(1 f
| u oro-cycl opr Cﬁyl) t[1 2 41loxadi azol -
3-yl1ll-pyrrglidifn:1-yl -prlqlpylu)chanMmc acid Dg\o
tert-buty Mﬁ 42 12 irppldine ke0@ eq) of 7
(R)?i -b toxyearb Iamno—4—(€—4—5'=’trlfllmoro\/N

phenyl )@ butlyrbc aci d efdissolved in 1 of
N, N- di met h rmam de, and 67 L (0.50 1,0°4. 80 ®q)
di i sopropyl ethylam ne foll owed by 25.7 ng (0.19 |,
(S)-5:18Q1 %ﬂ)or&fcvé‘répréph)éﬁlfmw&gmazﬁu&\mzwrﬁ;namd REarbuxi6 atl fert-
mmofl, 1.5 of I-ethyl-3-(3-dinethyl -
A’tﬂmﬂﬁf)pr opyl )car bodi i mi de hydrochl ori de are added
To% gf?cH\eBF '4%0 rﬁ&emfsa’s Hiniding. OOS&;)Ubﬂ &)-3- g\/—ayummrraammndoyl)-
a solution of the crude

pyrttgped-sabaohE Scist (ERIH ABERYT90 IR et s ahabg 20 mL of

dlcl’%rtoﬁ{etﬁérfer R AL o aCQﬂﬁtlth&’m W@b@cﬁiﬁop{eﬂn& hiardogylicheeid (Step
eaction mxture is uted with dieth et her ﬁi

2) amlsﬂO@diLv\ﬁBtM e, r%,@g)@fﬁ{ lgrqugo%r@pﬂcg@oggplg?Il%ﬁddqﬁg Re reaction

mlxgur? % r'?gd ]a’;r fon?k %tulr@yeﬁ{d Affer Dyl 1@ ehakdIPerstQslicaporated. The

tere evapor at ed under reduced
respﬂuess&lr @urlfﬁf{b ybwocﬂ?éh i dhreuatogiaphy by(Sibea ugRl.  eluent:  dichloro-

methane:methanol = 1:0 to 1:1). 70 mg (0.22 mmol) of the O-acyl amidoxime is

dissolved in 5.00 mL of pyridine and the solution is heated at 117°C for 3 h. The
reaction mixture is diluted with dichloromethane and washed with 5 % citric acid
solution, saturated sodium bicarbonate solution and brine. The organic layer is dried
with sodium sulphate, filtered and evaporated under reduced pressure. The crude
product is taken in the next step without any purification.

LC/MS (I): rt 3.50; m/z 241, 297 [M+H]", 360.

F >
o)
Dg/\? TFA, DCM N

N — 0 N

o wN :
ﬂ\ M A FH/U\OH HNQ
o) N F

F

Step 4

3-(S)-Pyrrolidin-2-yI-5-( 1-fluoro-cyclopropyl)-[1,2,4]Joxadiazole trifluoro-acetic acid sait
To a solution of 45 mg (0.15 mmol, 1.00 eq) of (S)-2-[5-(1-fluoro-cyclopropyh)-[1,2,4]-

oxadiazol-3-yl]-pyrrolidine-1-carboxylic acid tert-butyl ester in 2 mL of dichloromethane,
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chromat ography (silica gel, cyc/o-hexane: ethyl
acetate = 3:1to 0:1) to give the title conpound.

W oMB2118) : it 4.14; mz 412, 456, 512 [ M+H| +, PGBEP2005/006162
[ MeNa] +. 25 WO 2005/ 1211318€CT/ EP2005/ 006162 87
Step 6 0 \I/ FF HOHdFoO O F NH ONN TFA DCM F
NH2 ONN NO No F F (R
3Am no-1-f(S)-2-f5-(1-fluoro-cycl opropyl)-f1 2

oo\ B o=tk Aol i BBl The ealon ofilrs s ey =t room

terrmeramrieoandnfaftéﬂ2 ngthé(hoﬂ}/bnﬂnmévapbreﬁ@d e'Ct)eroﬂ mL of toluene is added

and 1€)03BER repfied THE i BRGNS IE b et sise witygut any

purifiepjarr ol i di n- 1-yl }-propyl)-carbam c acid tert-butyl

[ | ghlgr.omet h , 600 L of
LC/ﬁ/ﬁt ﬁ{ ﬂtgf%gg%/?%g%m%ﬁftggé H\gﬁﬁaéml'ggereggfi on m xt Sre
is stirred at roomtenperature, and after 1 h the

Sted | vent is evaporated. Then 1 nL of nethanol is
B ded, the solution is filtered and the sol vent 1o

evapqriated. The crude product is purified by
preparative LG M5 to y'elcﬁthetitle conpound; LC/ M5 .
ME;OM; mz 412 453 I\/H—HI\/ECI\I]JRJ/H

DVBO-d6) S = 1. AH 2 M:Dg\

1) NHq 9-2,,3)1 (m cr?'%pp 42f62')£2 %fm 0
. : im
L H

3,71 (m A:‘H’NCH CH2)

L K d J .

.1 CH), .40- 7054 H, aryl - 8. :
HAOOH), 8. 15-8¢34 dd}_gbbNH) Exarrple D
O OH AC20, refl F

1- Acet oxy-cycl opFopanecar boxylic acid

((R)-3-Ox0-1-(2 4, 5-trifluoro-benzyl)-3-{(S)-2-[5-(1-fluoro-cyclopropyi)-[ 1,2 .4]oxadiazol-
3-yi}-pyrrolidin-1-yl}-propyh-carbamic acid terf-butyl ester
42 mg (0.12 mmol, 1.00 eq) of (R)-3-fert-butoxycarbonylamino-4-(2,4,5-trifluoro-

phenyl)-butyric acid are dissolved in 1 mL of N,N-dimethylformamide, and 67 uL (0.50
mmol, 4.00 eq) diisopropylethylamine followed by 25.7 mg (0.19 mmol, 1.50 eq) of
1-hydroxybenzotriazole and 36 mg (0.19 mmol, 1.50 eq) of 1-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride are added subsequently. The resulting
solution is stirred at rt for 5 min. Then, a solution of the crude product of step 4 in 1 mL
of N,N-dimethylformamide is added. After stirring is continued overnight (18 h) and the
reaction mixture is diluted with diethyl ether and washed with 1 M hydrochloric acid
solution, water and brine. The organic layer is dried with sodium sulphate, filtered and
evaporated under reduced pressure. The product is purified by column
chromatography (silica gel, cyclo-hexane:ethyl acetate = 3:1 to 0:1) to give the title
compound.

LC/MS (I): rt 4.14; m/z 412, 456, 512 [M+H]", 534 [M+Na]".
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100 mg (1.00 mmol, 1.00 eq) of
1- hydr oxy-cycl opropanecarboxylic acid is heated to

wo edosaxi1iBn 1. 00 nL of acetic anhydride for 90 PETEP2Zh&006162
mxture is cooled to 80C and water is added. The
solvent is renoved under reduced pressure and the
crude product is recrystallized fromdiethyl ether to
yield the title conmpound. 25 WO 2005/121131
HgT/EP2005/006162 88 Steps 2-3 CH3 OO0 OO0 D C, DCM

R°0 YNH+ 0O YNHOO NNO N OHHOO mOHHCH

O CH3|/PYridindes reflux 0OYO O ON- N ", ,, NO S),F2
[5 ( cet ox clopropvl)-[1 2

4lcoxagi azgl - 3- yhlpyrrolidine-1- carquyllc aC|d teo-o
b

tyl "eyfer 5 @6 (0.11 nmmol, 1.10 -q) of
d

propy
(2, 4aisltzhedoron‘renvle@utanrhgneﬁozmatepsaltq stirred for 3 h at
To & 30 15{? 'Ef%% [Go7 Hhé&! Y2b )U?%(F@Qi Y94 (2% sewuﬂe&badeﬂgyl) 3-

due is heated'to reflux in
{(S)5-diHherd- oyclqp_?oml) [Thia4lewhdiazal-3idl- @@@Ilﬁlne\;gbgwg@arbamlc

aci (@{%d t hq R 55 eggﬁte%rﬁ%l%tml-gﬁ BH{]IO{érﬁgﬁhgﬁe CRJo4IM of tnﬂ;u?roacetlc acid

silic 'hexane: et
is agd&d. ahe réﬁctliﬁ)mlkmrg/lseétﬂedhaé rean tempeerapoeirand afier Ve hie)solvent

is e\i@x@tga &Zm_zg bforag%\a@é?ﬁgj% sﬂa%&wb[sw%w*é I\?olvent

evaporated. The crude product is purified by preparative LC/MS to yield the title

compound.

LC/MS (I): rt 2.34; m/z 412 [M+H]", 453 [M+H+MeCNT".

H-NMR (400 MHz, DMSO-d¢) 8 = 1.08-1.15 (m, 4H, 2xCH; propyl), 1.79-2.31 (m, 5H,
CH, CH,), 2.62-2.85 (m, 2H, CHy), 3.26-3.71 (m, 4H, CH, CH_), 4.84-4.93 (m, 1H, CH),
7.40-7.54 (m, 2H, aryl-H), 8.14 (s, 1TH, HCOOH), 8.15-8.34 (dd, 1H, NH).

Example 38
Step1

Q OH Ac,0, reflux o o)
Y v
HO HG

1-Acetoxy-cyclopropanecarboxylic acid

100 mg (1.00 mmol, 1.00 eq) of 1-hydroxy-cyclopropanecarboxylic acid is heated to
reflux in 1.00 mL of acetic anhydride for 90 min. The mixture is cooled to 80°C and
water is added. The solvent is removed under reduced pressure and the crude product

is recrystallized from diethyl ether to yield the title compound.
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N,i\NmONO ~"'" <>N(S 2[5 (1
Hydr oxy-cycl opropvl )-[1 2
wdab@zgaghitazol - 3-yl | - pyrrolidi ne-1-carboxylic acPCI/ERI005/006162
butyl ester 10 ng (0.04 mmk, 1.00 eq) of
(S)-2-[5-(1-acetoxy-cyclopropvl)-[1, 2, 4] oxadi azol - 3-yl
]- 20 pyrrolidine-1-carboxylic acid tent-butyl ester
(Step 3) are dissolved in 1 nL of nmethanol and 0.25
nm. of a 10 % aqueous potassium carbonate solution is
Smmé&déa The resulting mxture is stirred for 90 mn at
roomtenperature. Afterwards the solveant is evaporated
\MFY2005/121131 PCT/ EP2@bg/ 006162 89 d the crude

ggod ct is purified b col u%gg,\pna raphy on silica

cycl o- hexahe: hylo acetate & 50; St%f af |n
th til\fa Lcorrpou ; N(B:N](I) it 3.18;, ymz gf’g@ , O
3 , o5 HG MENa+Me +. 5 Steps¢5-¥9" F%cﬁ
NHZ O F No <__7 'g:b CH,
(R) 3- Ami no- 1- {(S) - 2- 15- (1- hygr oxy- cycl opropyl) Cl1 2
41 oxadi azol - 3- yI rrolidi n-?;_ yndmde reflux
(245tr|fluoro- henyl) dfmate salt The

title conmpound ca@. beOpreparet by enploylng t he

deprot ecti on, peptl\ﬁg ing 10 and deprotection

sequence described Nar .exa/ple 33, steps 3-6 with

(S)-2-[5-(1- N

hydr oxy-cycl opropyl)=[ 1, 2, 4] oxadi azol - 3-yl ] -pyrrolidin

CRERXY &0 1921K}d&u&lmkolﬁ‘&lﬁﬁvrrdl|K:l(m§1-‘5tab0)4vhc acid tert-

(S)%E?FS&E|V) k?t pﬂggg”niz 411 [ MtH] +, 433 [ M+Na] +, 452
buty] a#@BCN] +. 15 Exanple 39 OO CH3 FHOH O F N O

16 MRS, Tt Meho! St @B &ly) GF1-deeloxkteyclopropanecarboxylic acid and 23 mg (0.10
mmol, 1.00 eq) of (S)-2—(N—hydroxycarbamimidoyl)—pyrrolidine—1-carboxylic acid tert-

butyl ester (example 33, step 1) are dissolved in 4 mL of dichloromethane and 18.9 uL
(0.12 mmol, 1.20 eq) N, N‘-diisopropylcarbodiimide are added. The resulting mixture is
stirred for 3 h at room temperature, afterwards the solvent is evaporated and the
residue is heated to reflux in 2 mL of pyridine for 12 h. The solvent is again evaporated
and the crude product is purified by column chromatography on silica gel (cyclo-
hexane:ethyl acetate 50:50) to yield the title compound.

LC/MS (I): rt 3.95; m/z 279, 282, 360 [M+NaJ*, 401 [M+Na+MeCN]".

o
\*/ >\-—CH3 \’/
0.__0 o K,CO,, MeOH, H,0 O_ _0O %OH
T on= T on=

(S)-2-[5-(1-Hydroxy-cyclopropyl)-[1 2 4loxadiazol-3-yl]-pyrrolidine-1-carboxylic acid terf-

Step 4

butyl ester
10 mg (0.04 mmol, 1.00 eq) of (S)-2-[5-(1-acetoxy-cyclopropyl)-[1,2,4]oxadiazol-3-yl]-

pyrrolidine-1-carboxylic acid tert-butyl ester (Step 3) are dissolved in 1 mL of methanol
and 0.25 mL of a 10 % aqueous potassium carbonate solution is added. The resulting

mixture is stirred for 90 min at room temperature. Afterwards the solvent is evaporated
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Jones reagent, acetone Ol / CH3 CH3 O

3- Met hyl - oxet ane- 3-carboxylic acid 20 400 pL (4.05
wornwb/12300 eq) of 3-nethyl - 3-oxet an- met hanol PGI/EP2005/006162

di ssolved in 20 nL of acetqge. The solution is cool ed

to OC and an aci di ¢ aqueous solution of chrom um

trioxide (2.5 g & 03 dissolved in a mxture of 2.5 nL

of sulphuric acid and 7.5 nL of water) is added
and rtﬁBV\érﬁ@e Vet & PORfidO bl UGhn %érh?{ogf‘apxy' érP‘é'mEQ' 4 (cyclo-

of the reaction mxture persists irring
hexaneretey reptatred 59 6FP) ofgdingdie tilkoearorarser at ur e t he 25

LCVI\ﬁ@‘%l‘} 1108 1BSmAUeNChed st mw@gpés@%gg? 1%%? xture is

[tered and the'filitrate
PCT/ EP2005/ 006162 90 evaporated. The residue is taken
S’Ké&éj-ﬂ di chl or onet hane, washed with brine, dried over
sodi um sul phate and the solvent is renoved under
reduced pressure to yi el d he ti eOHconpound. "H NWVR
(400 Mz, DVMSO-d6) 6 = 1 CH3), 4.26 (d, 2H,
CH2), 4.71 (d, 2H, 5FCI—I)2") 7 dl 1, COO—|)
Steps 2-7 0 o CH3 F&E_HQ JNNNI FV
(R -3-Amino-1-{(S)-2 oxetan-3-yl)-[1, 2, 4]
10

oxadi azol - 3-yl | -pyrro ]
(2,4,5-trifluoro-phen - -@form&te salt The
\C di ng to elxarrpl e ]
2, zasltﬁhddr@ﬁh@iy@%u&arﬂ&oﬁbﬁ@ﬁdﬂ?ﬁ%t er i Zlee LS& HIVE M(e 111): rt
+
The HiladRTPAE! 1 o0 RSy 6T Nhine, Jeprplgciary|pebis coupling
andL. cﬁﬁrolecﬁﬂn(ﬁquahbe QdscrBdd) for é;@nﬁplé%ﬁz s’%éps( @L% élmfﬂi CI(_IS) -2-[5-(1-

hy% cyckypgzp_ybi% ﬁdt@ﬁ?%—%yOIQn%i cgrhg);(yl(cmamg Herz‘ butyl ester
frodGky 4. 5.10-5.25 (m 1H, CH), 745752(m 2H,

Lctd '(10)th 3.§9;1m/z 4711 ten+H]+ Y %CRﬁRNa] 452 [M+MeCN]Q 0d

Example 39
O e} CH
0
/ \
NH, \7"‘
Step 1
0 OH 0 OH

Jones reagent, acetone

CH, CH, O

3-Methyl-oxetane-3-carboxylic acid

400 pL (4.05 mmol, 1.00 eq) of 3-methyl-3-oxetan-methanol is dissolved in 20 mL of
acetone. The solution is cooled to 0°C and an acidic aqueous solution of chromium
trioxide (2.5 g CrO; dissolved in a mixture of 2.5 mL of sulphuric acid and 7.5 mL of
water) is added dropwise via a dropping funnel until the yellow colour of the reaction
mixture persists. After stirring has been continued for 2.5 h at room temperature the
reaction is quenched with isopropanol, the mixture is filtered and the filitrate is
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FA FOHF NHR2 O N\NH NI~ F ~/ 25 WD 2005/121131

PCT/ EP2005/ 006162 91 Step 1 HZN CI O-O + | EtOH, 60C
w@os121130 N HzN N\ / C v Hv PCT/EP2005/006162

tert-Butoxy-[(S)-2-(5-chlorgzl

H benzoi m dazol - 2-yl ) -pyrrolidin-1-yll-methanol 5 100

mg (0.50 mmol, 1.00 eq) of

(S)-2-fornyl-pyrrolidine-1-carboxylic acid tert-butyl
eva%’ét"éiéd aé rEanQe DtakEn BF lmhlor&ﬂ&ﬁa@eﬂ)wé%ﬁed with brine, dried over

am no- oroam i ne are dissol et hanol and
Soq%ﬁé@héF?d%@d Hie slvenhiniespheddindsr sotoced pressyes i vigidhe title
comigtiit i ng solution is evaporated under reduced
- gressure and the crude product is purifed by flash

Mo (CoMHap YIS k)i T a géd (s, ahidritly), 4.26 (d, 2H, CHy), 4.71 (d, 2H,
CH% ¢hbor ?@(E@methanol = 08:2) to yield the title
joun

oco ME (I): rt 2.09; mz 322 [MtH +. Step
FFOd OHTFA, DCM OCF NN yo"" A ..,," ~N
Steés _7N 11 NC 015
1,0
E H OH /O
F N\

(R)-3-Amino-1-{(S)-2-[5-(3-methyl-oxetan-3-yl)-[1,2,4]oxadiazol-3-yl]-pyrrolidin-1-y}-4-
(2.4, 5-trifluoro-phenyl)-butan-1-one formate salt

The title compound can be prepared according to example 33, steps 1-6 by using 3-
methyl-oxetane-3-carboxylic acid from step 1 as starting material.

LC/MS (II1): 1t 6.44; m/z 425 [M+H]", 447 [M+Na]*, 466 [M+H+MeCN]".

"H-NMR (400 MHz, DMSO-ds) § = 1.69-1.75 (d, 3H, CHa), 1.87-2.02 (m, 3H, CH, CHy),
2.19-2.24 (m, 1H, CH), 2.53-2.91 (m, 4H, 2xCH,), 3.41-3.65 (m, 3H, CH, CH,), 4.50-
4.56 (m, 2H, OCHy), 4.81-4.87 (m, 2H, OCH,), 5.10-5.25 (m, 1H, CH), 7.45-7.52 (m,
2H, aryl-H), 8.14 (s, 1H, HCOOH).

Example 40
O Ci

F
F OH
F
N

NH, O N

A
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5-Chl oro-(S)-2-pyrrolidin-2-yl-1H benzoi m dazol e
trifluoroacetic acid salt 36.4 ng (113 mmol, 1.00 eq)

w@booshzi1iaonpound fromstep 1 is dissolved in 1PODEP10085606162
di chl oronet hane and at OC 0.¢50 nL trifluoroacetic acid
Is added to the m xture. The solution is allowed to
warmto roomtenperature and after 1 h the solvents
are 20 evaporated to yield the title conpound. The

Sté:pwde product is used without further purification in
step 3. 25 WO 2005/121131 PCT/ EP2005/ 006162 92 Step
3 G EDC.HC, \ NH O/ HOBt, [NHt OH+ DVF O
O FTHNN NH O N [Ny FOFC|HNDFO—|F

(R d3-b(9S)-2-(5°Ch EtOH, 60°C

H-ber%l mgalazbl - 2- ylQ- p rroI din-I-y1 1- 1 2 fN] en
zyl) - 5%0 priePyl ™= carbami c acid tern: bu
19.1 (1 mml, 1.50 eq) of 1-hydroxyben 70 m azoI e

47. 3 (34.3 ng, 339 pnol, 3.60 eq) t t hyl am ne
and 27.1 ng (141 pnol, 1. 50 eq) of

1- et hyI 3- (3 ﬂl met1h | ami no- propyl )carbod| i mi de
higto shipre-1Hcheng 70 ;

§3158, 1B 19,08, 8y ompromigns sl AP o
estyzr Aod Z2i mm(&@ﬂ mro@ mpoo¢q)N>fl\2 ammwhbmamﬂeome didsmlved in
eth'éﬁ@icéé\'rda Sr%c?(u%eg nénaauz% lger{fag(? 6%33 ggrrb d{vflg%) I'r]g:ﬁul’nng sotution
is @vamr@qgl wfder rreducrasrkjer@emeoa@cttﬂe@ crypde podduti e purifed by flash

chr&lﬁﬁ@b&‘ﬂéﬁ%{/fﬂ% ‘e?l%l glt Ir%ém%gm%%ha‘.pfe methanol = 98.2) to yield the titl

corgpdundi on i s stlrred for 12 h, then poured |nto bri ne
LCWI(IFAQEQ%H:H} . The aqueous mixture is

extracted tines with ethyl acetate and the conbi ned

organic 15 layers are washed with 5 %citric acid
Ste%gi ution, saturated sodi um bi carbonate sol ution,

ri

ne and are dried with sodi um sul phate. The sol vent

is evaporated and the residue is subject to flash
chr oh%wgr aphy (silica gel, eluent: c oilhexane: et hyi
acet atle 11) to yleldthetltle coffpgund©H

TO E TFA, DCM, 0°C ] F H
RN N_ cl
e <y ¥

5-Chloro-(S)-2-pyrrolidin-2-yl-1 H-benzoimidazole trifluoroacetic acid salt

36.4 mg (113 mmol, 1.00 eq) of the compound from step 1 is dissoived in 1.00 mL of
dichloromethane and at 0°C 0.50 mL trifluoroacetic acid is added to the mixture. The
solution is allowed to warm to room temperature and after 1 h the solvents are
evaporated to yield the title compound. The crude product is used without further
purification in step 3.
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LM (I): rt 2.56; mz 501 [MtH +. 20 Step 4 d 0 C
/| F \ FOH~ OCHTFA DCM OCF NH O NUNH NH O NUNH

wQ@20§46/10a31 F WO 2005/ 121131 PCT/ EP2005/ 006162 BGI/EP2005/006162
(R)-3-Am no-1-f (S)-2-(5-chj,oro-.1
H benzoi m dazol - 2-yl ) -pyrrolidin-1-yl]-4-(2-fluoro-
phenyl ) -butan-1-one trifluoroacetic acid salt The
purified conpound fromstep 3 is dissolved in 1.00 nL
o% di chl oronet hane. The solution is cooled to OC and

B°50 nL of trifluoroacetic acid i s added. The reaction
5 mxture is allowed to warmto roomtenperature and
af t 30 mn. the solvent is evaporated to yield the
crudg tiple conpound, which is purified by preparatigye
LC/ .\(LC/I\/S(l) °l zc 461 [MHH +, ' H NWR
PpVsSO-d6) 8 = 02- HO&, (m  3H, CH2) ,
63 NEy, 2H, CH2), |2.90-3.00

to’CH) ,
H aryl - 79%(m 3 NH) . Exanpl

H\ !N cNH2 Step 1 OY
0O -~ Br /‘7 2

(R)-[3-[(S)-2-(5-Chloro-1 H-benzoimidazol-2-y)-pyrrolidin-1-yl}-1-(2-fluoro-benzyl)-3-

oxo-propyl]- carbamic acid fert-butyl ester

19.1 mg (141 mmol, 1.50 eq) of 1-hydroxybenzotriazole, 47.3 uL (34.3 mg, 339 pmoi,
3.60 eq) triethylamine and 27.1 mg (141 pmol, 1.50 eq) of 1-ethyl-3-(3-dimethylamino-
propyl)carbodiimide hydrochloride are added to a stirred solution of 28.0 mg (94.0
mmol, 1.00 eq) of (R)-3-tert-butoxycarbonylamino-4-(2-fluoro-phenyl)-butyric acid in
1.00 mL of N,N-dimethylformamide. The reaction mixture is stirred for 15 min. at room
temperature. Then a solution of 37.9 mg (113 mmol, 1.20 eq) of the crude deprotected
pyrrolidine compound from step 2 in 1.00 mL of N,N-dimethylformamide is added. The
resulting solution is stirred for 12 h, then poured into brine and diluted with water. The
aqueous mixture is extracted 3 times with ethyl acetate and the combined organic
layers are washed with 5 % citric acid solution, saturated sodium bicarbonate solution,
brine and are dried with sodium sulphate. The solvent is evaporated and the residue is
subjected to flash chromatography (silica gel, eluent: cyclo-hexane:ethyi acetate = 1:1)
to yield the title compound.

LC/MS (I): rt 2.56; m/z 501 [M+H]".

o._OH TFA, DCM, 0°C AKU\ Q

N
NH o YN

Step 4

o \/NH
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15 UOH U.,, (S)-Pyrrolidine-1,2-dicarboxylic acid
1-tent-butyl ester 2-(2-o0xo0-2-phenyl-ethyl) ester 50
worgoosa2a331 ol , 1. 00 eq) of PCT/EP2005/006162
(S)- pyrrolldlne 1, 2-di carboxylic acid 1-tert-butyl
ester is dissolved in 1 niL of t ol uene, and 31.8 ngy
(0.21 mmol, 0.90 eq) of 1,8- diazabicyclo[5.4.0]-under
7-ene fol | oned by 34.7 nmg (0.17 mmol, 0.80 eq) of 2 20
(RPE-PGRS. 81 ARBLE0Gg0bS ARSI DIhRatdS- \ﬁP;B\HFthl?T 140 b e(Ez fluoro-
surrlngror [T1afroomtenpa1nuré The react
phe, i trifiaseRagi acetate and mashed Mﬁth

Thé%ﬁhﬁé’d@%ﬁo@dc{ frb s B‘jﬁsstf?éslé‘\)eer]ﬂ S& Hhabes ﬁlg%r#elmgane The

bi'carbonat € sol ution and brine e organic ayer
soldiiered opaled s @ Grandu-phavie of dlfyerrasetiel aciy ipi @ddgdt fibe reaction

mlfttmrtfll\g] Ql%fbd wakéy twsrgk’in) terhé%fé%\%@ 2%@15%&%3% {%36 the>RGvent is

evmthwsvddb@ teple tigg CO@P@B”Q vehigiHs @dfied by preperaive LO/MS.

?@?“? nggiihmﬂgr(ﬂ M r]n dazol - 2-yl ) -pyrrolidine-1-carbox
H- wMFc (Ciﬂﬂ MthelaMSthig)IB 28108¢2. Q&Gﬂr@ﬁ (OH3GHIMBI30-2A300netpl, CH),

23k, Ao DA LB P R ., S iy i . 11

CH26803@ 3@£{n5f5HLmt;M H), ]DSO?@@)(mQHamybHD une2 gnedratieHar e
di ssolved in 3 nL toluene and heated in a bonb tube
for 18 h. Afterwards the mxture is filtered and the

Exdmpter4tt e i s evaporated under reduced pressure. The
residue is purified by columm chromatography on silica
gel (cyc/o-hexane: ethyb aceta 50: 50) to yield the
title conpound. 10 de\(l): r /29; ,
[ MtH] +, 355 [ MFH+MeCNP+, 9QR7 [ MFNa+MeCN] +.  Steps 3 -
6 0 HOHNH2 O HNC. N N~ F
(R)-3-Anmi no-4-(2-fl
1- propenyl)-buta-1

n O <. ;\.\\ O

(8)-Pyrrolidine-1,2-dicarboxylic acid 1-fer-butyl ester 2-(2-oxo-2-phenyl-ethyl) ester

50 mg (0.23 mmol, 1.00 eq) of (S)-pyrrolidine-1,2-dicarboxylic acid 1-ferf-butyl ester is
dissolved in 1 mL of toluene, and 31.8 mg (0.21 mmol, 0.90 eq) of 1,8-
diazabicyclo[5.4.0]-undec-7-ene followed by 34.7 mg (0.17 mmol, 0.80 eq) of 2-
bromoacetophenone is added to the solution. After stirring for 2 h at room temperature
the reaction mixture is diluted with ethyl acetate and washed with 10% aqueous citric
acid solution, saturated sodium bicarbonate solution and brine. The organic layer is
dried with sodium sulphate, evaporated to yield the title compound.

LC/MS (I): rt 4.22; m/z 234, 276, 356 [M+Na]’, 397 [M+Na+MeCN]".
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15 i m dazol -2-yl }-pyrrolidin-1-yl)-butan-1-one formate
salt The title conpound can be prepared by enpl oyi ng
wWa bh@sdepsnt ecti on, peptide coupling and depr oPEUEPIINS/006162
sequence described for exanp,e 12, steps 4-6 with
(S)-2-(5-phenyl- 1 Himdazol-2-yl)-pyrrolidine- 1
-carboxylic acid tert-butyl ester fromstep 2. LCNMS
(IV): rt 6.59; mz 393 [ M+H] +, 415 [ M+tNa] +. 20 ' H NMR
stég®0 MHz, DMSO-d5) 6 = 1.85-2.33 (m 5H, CH 2xCH2),
.87-2.91 (m 2H, CH2), 3.39-3.43 (m 2H, CH2),
3. 54- 8 (m 2H CH2), 4.99-5.08 (m 11-1, CH), 7.13-
7.39 m 7H, aryl -H 7.51 (s, 1H, aryﬂl/ko, 7.67; 5
25

(m 2d oyl H, B (s HEQOH) - VO
2005/ 12 131 PETEP2005/ 006485 © afple®4240
NNH2 F~ Stepl1HOO I—BYN\N o
chosgv}N PP OME I1 OMe + 0/ Si
O~M\NN HI~l OH K2CO3, @E ~NO
\é,s - 2-Et hynyl - pyrrolidi ne-1-carboxylic acid
(S)t?péﬁ—l?mﬁn drfdgzol-2-y)-pyrrolidine-1-carboxylic acid fert-butyl ester

116 mg (0.35 mmol, 1.00 eq) of (S)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester 2-

(2-oxo-2-phenyl-ethyl) ester (Step 1) and 268 mg (3.50 mmol, 10.0 eq) of ammonium
acetate are dissolved in 3 mL toluene and heated in a bomb tube for 18 h. Afterwards
the mixture is filtered and the filtrate is evaporated under reduced pressure. The
residue is purified by column chromatography on silica gel (cyclo-hexane:ethyl acetate
50:50) to yield the title compound.

LC/MS (1): 1t 2.29; m/z 258, 314 [M+H]", 355 [M+H+MeCN]", 377 [M+Na+MeCNT".

Steps 36
0

N

H OH

0

(R)-3-Amino-4-(2-fluoro-phenyl)-1-((S)-2-{5-[(E)-((Z)-1-propenyl)-buta-1 3-dienyl]-1H-
imidazol-2-yl}-pyrrolidin-1-yl)-butan-1-one formate salt

The title compound can be prepared by employing the deprotection, peptide coupling
and deprotection sequence described for example 12, steps 4-6 with (S)-2-(5-phenyl-
1H-imidazol-2-yl)-pyrrolidine-1-carboxylic acid tert-butyl ester from step 2.

LC/MS (IV): rt 6.59; m/z 393 [M+H]", 415 [M+NaJ".

'H-NMR (400 MHz, DMSO-dg) 8 = 1.85-2.33 (m, 5H, CH, 2xCH,), 2.87-2.91 (m, 2H,
CHy), 3.39-3.43 (m, 2H, CHy), 3.54-3.58 (m, 2H, CH,), 4.99-5.08 (m, 1H, CH), 7.13-
7.39 (m, 7H, aryl-H), 7.51 (s, 1H, aryl-H), 7.67-7.75 (m, 2H, aryl-H), 8.21 (s, 1H,
HCOOH).
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To a solution of 289 ng (1.20 mmol, 1.20 eq) of
4- acet yl am no- benzenesul phonyl azide 416 ng (3.01
woreb/123300 eq) of potassium carbonate and 165P@I/EPDN2W6162
nmmol, 1.20 eq) of (2-oxo-prepyl)-phosphonic acid
di met hyl ester are added and the resulting m xture is
stirred for 4 h at roomtenperature. Afterwards 200 ng
(1.00 mol, 1.00 eq) of (S)-2 1o
Exhfig bz pyrrolidi ne-1-carboxylic acid tert-butyl ester
—dissolved in 3 nL nethanol is added and the reaction
is stirred for 14 h at rgomtenperature. Then the
sol vent is evaporat ed ?ﬂg t he due is taken up in
a 1:1 mxture of diethyl ebRer and water. The water
phase is separated and extracted B~{n nes with diethyl
et her. The conbi ned o ganlc phasesf;/fe dried wth
sodi um sul phate, ev@ ler reduced pressure and
the residue is 15 p i 2Ql upn chr omat ogr aphy on
silica gel (cyclo-hexane:ethyl afetate 90:10) to
yield the title conmpaund. LCOMS (R rt 5.09; mlz 196
[ MtH] +, 237 [ M:MeCN] +. 20 WO 2005/ 121131
StgrcT/ EP2005/ 006162 96 Step 2 HY DVF, reflux NN p +
/' N11 NNO Oyl N

_ o
~(§)-25(1- Phé& ,31triazol -4-yl)-pyrroli i nev
- car boxyl i ¢ aci tertylo est eK,CBAMedN (0. 53¢ ,P\ OMe
H, &/@Q/&UOMF 1S)-2-ett yrrolTdi ne- 1- car boxyl | OMe

‘acid teP¥ebutyl 5 est er Oénd'\ﬁdl my (0.53 nmol, 1.

eq) of phenylazide (freshly prémared according to N

Lin, Y. Tor, Og. Lett. 2003, 5, 14, 2571-2572.) a&e

dissolved in 2 ni of N, N- digret hyl f or mam de, and the

m xture is heated to 150Cfo& 90 mn. After cooling b({/
th

roomtenperature the reacti sol ye®NmesHdi | ut ed qv
< he, —satur

et hyl acetate and washed) witHh Dbr ated sogiu

bi carbonate sol ution m@&gr and brine, again. N7
organic |ayer 10 is ttrpéd Mith sodi um sul phat é,
evaporated and the crude nmxture is purified by

ol FRERECQESRB ne%cﬁjl tleh(l‘o@t 68%3.5 gyf! o gexane
Toca)mjl@t[mdof 289 mg (1 20 mmol 1 .20 eq) of 4-acetylamino-benzenesulphonyl azide
416 mg (3.01 mmol, 3.00 eq) of potassium carbonate and 165 uL (1.20 mmol, 1.20 eq)
of (2-oxo-propyl)-phosphonic acid dimethyl ester are added and the resulting mixture is
stirred for 4 h at room temperature. Afterwards 200 mg (1.00 mmol, 1.00 eq) of (S)-2-
formyl-pyrrolidine-1-carboxylic acid tert-butyl ester dissolved in 3 mL methanol is added
and the reaction is stirred for 14 h at room temperature. Then the solvent is evaporated
and the residue is taken up in a 1:1 mixture of diethyl ether and water. The water phase
is separated and extracted 3 times with diethyl ether. The combined organic phases
are dried with sodium sulphate, evaporated under reduced pressure and the residue is
purified by column chromatography on silica gel (cyclo-hexane:ethyl acetate 90:10) to
yield the title compound.

LC/MS (1): rt 5.09; m/z 196 [M+H]", 237 [M+MeCNT".
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LOIMS (1): rt 3.99; mz 259, 315 [ M+tH] +, 378
[ MFNa+MeCN] +. ' HH NWMR (400 MHz, DVMBO-d6) S = 1.21-1.38

W@ egosAMI3CH3), 1.90-2.27 (m 4H, 2xCH2), 15 3rGDEB2083006162
(m 4H 2xCH2), 4.93-5.00 (g, 1 H CH), 7.45-7.49 (m
1H aryl-H, 7.57-7.61 (m 2H, aryl-H), 7.88-7.91
(m 2H, aryl-H), 8.63 (d, 1 H, triazole-H). Steps 3-5
O HOHN'N N NHZO/ N F 20

stédP» - 3- Ami no- 4- (2-f 1 uoro-phenyl)-1-((S)-2-f
I-T(BE)-((2) - 1propenyl )-buta-1 3-dienyll-1 H
f1,2,3ltriazol-4-yl}-pyrrolidin-1-yl)-butan Qne
formate salt Theititl e €oxpound can be pre by
enpl oying the d Brotec , peptide coupling—and

deprotection se ence degcri beghd pmexanmple 12, NsNeps
46vv|th( (1 phenyly

IH-[1 4y|)lyrroI|d|nelcarbo I|c ac:ld
tert-b Oesi§ fromstp 2. WD 2005/12 1
PCT/ EP2005/006 97 LAYMS (IV): rt 4.

[I\/H-|—|]+ 416 [ MtNa] +. ' H- NMR (400 MHz, d6)

S):; --Pe -1 1 ]:@‘ﬂbo l’ Q % _-% :!)X n oyt tyl ester

104, rw,-(@Salm(fwi ‘Q@Q e@)—@)‘ (SBZ-@G}yByla&rr(oimlneQH-barﬁbﬂ/)m acid fert-butyl
esL% %@d 54?{% §d"3 r%ﬁ_oll e%of%gw %yl%%d%ﬁ%s%@nﬁ)regﬁed@cbordmg to Q.
Linar¥:l Ted) , Omp. 55tt7. m3(rﬁ P, 25113257H), aré. 8iksélded Thl,2 mL of N,N-
dingt%gfofr%?m%ﬁ’,s%{wgﬁg%o tu"_«i)a tey E)e(é_%d tg 1%@ ésfb'H%—rf‘W Rpollng to
roofyj tearigeriboire 1@ FeaBtigp sdlution is dlluted with ethyl acetate and washed with

brine, saturated sodium bicarbonate solution, water and brine, again. The organic layer

is dried with sodium sulphate, evaporated, and the crude mixture is purified by column
chromatography on silica gel (cyclo-hexane:ethy! acetate 70:30) to afford the pure title
compound.

LC/MS (I): rt 3.99; m/z 259, 315 [M+H]", 378 [M+Na+MeCN}".

'H-NMR (400 MHz, DMSO-ds) 6 = 1.21-1.38 (d, 9H, CHa), 1.90-2.27 (m, 4H, 2xCH,),
3.30-3.51 (m, 4H, 2xCHy), 4.93-5.00 (m, 1H, CH), 7.45-7.49 (m, 1H, aryl-H), 7.57-7.61
(m, 2H, aryl-H), 7.88-7.91 (m, 2H, aryl-H), 8.63 (d, 1H, triazole-H).

Steps 3-5

O

F
(R)-3-Amino-4-(2-fluoro-phenyl)-1-((S)-2-{1-[(E)-((2)-1-propenyl)-buta-1,3-dienyl}-1 -
[1,2,3]triazol-4-yI}-pyrrolidin-1-yl)-butan-1-one formate salt

The title compound can be prepared by employing the deprotection, peptide coupling
and deprotection sequence described for example 12, steps 4-8 with (S)-2-(1-phenyl-
1H-{1,2,3]triazol-4-y))-pyrrolidine-1-carboxylic acid tert-butyl ester from step 2.
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N OIll HNW Na, MOH OoN N

(S)-2- Met hoxycar boni m doyl - pyrrolidine-I-carboxylic
w@eood/12ast - butyl ester 15 34 ng (1.49 nmol, 1.RCOI/EPP00806162

sodiumis dissolved in 10 nmiy,0f nethanol. Afterwards

265 nmg (1.35 mol, 1.00 eq) of

(S)-2-cyano-pyrrolidine-1-carboxylic acid tent-butyl

ester is added and the resulting solution is stirred

f freshly prepared
iifM&kéﬁrggﬁﬁ-ﬁQQEg% d toa?§£ regﬁelon until an acidic
HOWMRS40Q Nt tze DMSQde) § & li.86-2 95f(inl, BEr 6H, GfH,), anth-213e (m, 1H, CH),

2 Lok ealPoRERRiRt 691128 £R5L 595 43, 199D B, Bancs i,

2H; iQH.}, &t t4-6 £3eom bt &Hd7.08-Fiee (o, 2Hearyi-i), & ZHDIBAYRL 2H, aryl-H),

S 4 US p. W, t.h r.t her
A AR R ER LS (R A0t A e o bbbt 788 (. TH.
ars&;ﬂJép&m-(ss 161, HAXMONE 8B2NE; 3H, tiagbe Nl + HNNH O N~ HN NH
02 NN-"..-~HC(CEt)3, pyridine NONON O No
(S)-2-(I-Phenyl -1 Hf1 2
4l triazol -3-vl)-pyrrolidine-I-carboxylic acid

4 Qytyl ester 310 (1.36 mmol, 1.00 eq) of

“—%ggu%—ﬁethoxycarbonln1doy| pyrrolidine-I-carboxylic 5
acid tent-butyl ester (8Btep 1) j issolved in 5 nL of
nmet hanol and 135 pL. (136 nmmol .00 eq) of
phenyl hydrazi ne and 5 poH(4. 0 |, 3.00 eq) of
triethylamne is added. The resul{ing solution is
stirred for 3 days at roon1tenperﬁtaﬂe and t he sol vent
i's NH, O \/N

Step 1
N

é\o)LNQ 7L0)LNQ

(S)-2-Methoxycarbonimidoyl-pyrrolidine-1-carboxylic acid tert-butyl ester

I
Z
(o}
=
[¢]

34 mg (1.49 mmol, 1.10 eq) of sodium is dissolved in 10 mL of methanol. Afterwards
265 mg (1.35 mmol, 1.00 eq) of (S)-2-cyano-pyrrolidine-1-carboxylic acid tert-butyl
ester is added and the resulting solution is stirred for 14 h at room temperature. Then
freshly prepared Dowex-resin is added to the reaction until an acidic pH is reached.
The resin is filtered off and the filtrate is evaporated. The residue is taken up in diethyl
ether, the mixture is filtered, and the filtrate is evaporated to yield the title compound
which is used in the next step without further purification.
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evaporated. The residue is taken up in 5 nL of
triethylorthoformate, treated with 250 pL (62.5 mol,

wag008/1zq31 pyri dine and stirred for 10 h at roOPCT/EP2005/006162
tenperature. After heating o the reaction for 2 h to
120C the solvent is evaporated and the residue is

taken up in dichloronethane. The organic solution is
washed with 10% aqueous citric acid solution,
Stesa%uraat ed sodi um bi carbonate solution and brine, dried
B A Sodi um sul phate and evaporated under reduced
pressure. The residue is purified by coléam
chr omat ogrg@hy Ao Silj gel (cycl o-h: et hyl
acetate 5(9: G}/?o achi g he pure titl exeonmppund. 15
LG/ MB\( 1), rt £3.92;, m 2>¢59, 348 MeRHL+, 378
[N&%ﬁ@o%w@—mm (400, MHz, DMBO- d6) sg.ME‘o
(d, ,Q:HS), .84-2H)8 (m 4H, 2xCH2), 3)%3; .50 (m
4H, 2xCH2), 4.83-4.92 (m 1 H CH), 7?&95 ( 1 H,
aryl-H), 7.50-7.55 (m 2H yl-H, 7.79-7.8 2H,
aryl-H), 9.14-9.17 (d, 1 i azole-H). 20 25 WO
2005/ 121131 PCT/ EP2005/ 006162 NQ9\ St oS He(BER),, pyritkkl \
/ NUN N OF (R-3-Ami [ \
no- 4- (2- f | uor o- phenyl ) - 1- ((S) -"xy1- f
(E)-((2)-1-propenyl)-buta-193-dienyl | -1 H
11, 2,41 triazol-3-yl}-p Oli%‘L <INyl ) - but an- 1- one

formate salt 5 The titl€ c8mpolind/can be prepared by
enpl oyi ng the deprotection, peptide coupling and
(S)-de(sRitemyt 1 /41,8 ditiarntS-\eryrrdiding-Fearbexytieprid tarf-buty agier

31 C)[Afm%}-ﬁyég] M%%Pi‘g%zméi%@a%ggw%&i m l%ogléayé% :al ingﬁi]‘}ca rboxylic
aci® kbrt-iy| S@HSJep D). isBliszoled (b riHof metEnol 218835 pgy@ﬁ]mmol,
rof ) SRy rohs Sl gl gl mih .06 A f Ry coea
The2 hesatingl sditionsis18tines, for HdaysosDR)om gemperegire jand, the: solvent is
evép%%aqgalﬁé%sid@( %'EB;'@% éﬁ" in% Hﬂ%iethylorthoformate, treated with 250 uL
(62.5 mmol, 46.0 eq) pyridine and stirred for 10 h at room temperature. After heating

the reaction for 2 h to 120°C the solvent is evaporated and the residue is taken up in
dichloromethane. The organic solution is washed with 10% aqueous citric acid solution,
saturated sodium bicarbonate solution and brine, dried with sodium sulphate and
evaporated under reduced pressure. The residue is purified by column chromatography
on silica gel (cyclo-hexane:ethyl acetate 50:50) to achieve the pure title compound.
LC/MS (I): rt 3.92; m/z 259, 315 [M+H]", 378 [M+Na+MeCNTJ".

"H-NMR (400 MHz, DMSO-dg) & = 1.13-1.30 (d, 9H, CHj), 1.84-2.08 (m, 4H, 2xCHy),
3.24-3.50 (M, 4H, 2xCHy), 4.83-4.92 (m, 1H, CH), 7.36-7.39 (m, 1H, aryl-H), 7.50-7.55
(m, 2H, aryl-H), 7.79-7.81 (m, 2H, aryl-H), 9.14-9.17 (d, 1H, triazole-H).
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N112 OH'NN FV 15 Step | 01 ~ OO H2N K2CG,
MOH OOHHN NNNNU. <> N(S)-2-(5-Phenyi-4Hf
wQa2@54118i azol - 3-yi ) -pyrrolidi ne-I-carboxylic PCI/EP2005/006162
acidtert-butyl ester 111 ngy§566 pnol, 1.00 eq) of
(S)-2-cyano-pyrrolidine-1-carboxylic acid tert-butyl
ester, 77 ng (566 pnol, 1.00 eq) of benzoic acid
hydrazi de and 117 ng (848 pnol, 1.50 eq) 20 of
StdpRlyasgi um carbonate are heated to reflux in 4 L of
nmet hanol for 18 h. Afterwards WO 2005/121131
PCT/ EP2005/ 006162 100 €he sol vént\is evaporated and
the product m xture is _Separat w col um
chromat ogr aphy on silHca g8l (cycko-hexane: et hyl
acetate 30:70) thus yielding the tntle conpound.
LG/ MBS (1): 15-95 gradient it 2.25f miz 315 [ M+tH +, 356
[ MFMECN] +, 378 5 [ +MeN] Steps-24 0/ HIOH
JH2ZON N0 F (R)-3- :
uor o- phenyl )-1-((S) -
3-dienyll-4H4 10 F
[1,2,41triazol -3-yl}-pyrro
B mnod-E4ilworgipheny - A Q2nidd{md (Dathpiapepyi-he ﬁ3+§ij;enyﬂ-1H-
[1,255010%1- 519 DR oFHRA Oh Gsthd R onBER A€ sgPuP! 1 g and
deprotectiion sequence describe or_exanple 12, steps
Theytitg g\@mnoq@) can peg,pperp@fgq by employing the deprotection, peptide coupling
- - I inewd-car
anc el SELBAR otorbda R SKAbE RRstrrrye Wil e 2.
LC/MS(IBoat 4. /& b/ 394 18+HIWNa] +. 15 Exanpl e 45

"H-NMR (400 MHz, DMSO-ds) § = 1.89-2.31 (m, 5H, CH, 2xCHy), 2.65-2.88 (m, 2H,
CHy), 3.39-3.63 (m, 4H, 2xCHy), 5.06-5.15 (m, 1H, CH), 7.07-7.31 (m, 5H, aryl-H),
7.41-7.56 (M, 2H, aryl-H), 7.74-7.83 (m, 2H, aryl-H), 8.19 (s, 1H, HCOOH), 9.16 (d. 1H.

triazole-H).

N - propenyl ) - but a- 1,

[ ) - but an- 1- one

Example 44
0]
H/U\OH
=N
HN
NH, O ¥
O
F
Step 1

Q(

0]

‘ K,CO4, MeOH

O\(O + HzN\H 2L0;5, Me OYO n

:-N; ‘\\\\ZN iN: “\\\<\ \N
N/

(S)-2-(5-Phenyl-4H-[1,2 4]triazol-3-yl)-pyrrolidine-1-carboxylic acid fert-butyl ester

111 mg (566 pmol, 1.00 eq) of (S)-2-cyano-pyrrolidine-1-carboxylic acid tert-butyl ester,
77 mg (566 pmol, 1.00 eq) of benzoic acid hydrazide and 117 mg (848 umol, 1.50 eq)
of potassium carbonate are heated to reflux in 4 mL of methanol for 18 h. Afterwards

\{/
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0O HAOH NH2 ONCO F Step 1 GHEDC C H, HOBt, OOO

O NEt3, DMF Y OH NI + H2N a H WD 2005/121131
wEQDSEPA®05/ 006162 101 PCT/EP2005/006162

(S)-2-((R) -2-Hydroxy- 1- pher‘%J et hyl car banoy) ) -pvrrolid

i ne-1-carboxylic acid tent ty ester 369 ng (2.73

mol, 1.50 eq) of 1-hydroxybenzotriazo|e, 910 pL (6.56

mmol, 3.60 eq) triethylamne and 524 ng (2.73 mol,

1.50 3:
the p?%ﬁ?ﬂ??%aredsa?rak?%eaqﬂ/gtg% ngf'%erﬂglﬁdggagdesc? Ppgatgd by column
chrahatbgaphp @hLﬂilloangan(cﬁﬂﬁheasgan(e 21192 acawte 30:70) teg) yiellling the title
ESE-&yrroHdlne 2-di carboxylic acid 1-ter'-butyl
° B in 5 nL of N N- di et hyl for mam de. The reaction
Le/misxtr e15-95sigradied fror2.29, mva, bt dh+wi, cl3se ak-MeCon’, 378

(1.82 mmol, 1.00 eq) of
[MJ'F'R)LM?éggn no- 2- phenyl -ethanol in 5 nL of N, N
dlnethylfornanlde is added at OC. The resulting
% tionis stirred for 12 h, then 1o poured into
St%sr e and diluted with water. The aqueous m xture is
extracted 3 tines with ethyl geetate and the conbi ned
organi c |layers are washged wt @ citric acid
solution, saturated sodi um bi carponate sol ution,
brine and are dried wit h"aodi um sul phate. The sol vent
is evaporated and the residue ig,¢
chr omat ogr aphy (si gelyn. @ ueng=N
cyc/ o- hexane: et hyl 30:[[70) fo yield the pure
title conpound. 15 S " 1NN 5; mlz 335 [ MtH] +,
372 [ MrNa] +, 398 [ MtNa+MeCN] + Step/2 001 OHO
DAST, THF 00 N Y ONII- 0""", N O HI
(R)-3-Amino-4-(2-fluoro-phenyl)-1-((S)-2-{5-[(E)-({Z)-1-propenyl)-buta-1,3-dienvl]-4 H-

[1.2 4ltriazol-3-y}-pyrrolidin-1-y)-butan-1-one formate salt

The title compound can be prepared by employing the deprotection, peptide coupling
and deprotection sequence described for example 12, steps 4-6 with (S)-2-(5-phenyl-
4H-[1,2,4]triazol-3-yl)-pyrrolidine-1-carboxylic acid tert-butyl ester from step 1.

LC/MS (li): rt 6.24; m/z 394 [M+H]", 416 [M+Na]".

Example 45
X
H” ~OH
Step 1
\}/ OH EDCHCI, HOBt, \o}/ o
NEt,, DMF
o > T
N L™ Nk

o )



10

15

20

25

30

(S)-2-((R) -4-Phenyl -
5-di hydr o- oxazol - 2-yl ) -pvrrolidi ne-1-carboxylic acid

wao eowsAbusyl 20 ester 50 ng (0.15 mol, 1.00 epgT/BP2005/006162
(S)-2-((R) -2-hydroxy- 1- phenx - et hyl car banoyl ) -
pyrrolidine-1-carboxylic actl tert - butyl ester (Step
1) are dissolved in 1 nL of tetrahydrofuran and a
solution of 39 nyg (0.16 mml, 1.10 eq) of N, N-

r|quor|e in.

thylcarbamoyh-pyrr ac‘ tert-butyl

estdf Xt ure | S stlrred for 90 mn at 7OC t he solvent S
3695%8821%%3%%8&3 ?(ipcﬁ;ulg)ﬁjrg rb%g% B%zio?e 59%1 }?LCE mmol 3.60 eq)
triethGMaTiRs 34??@3'5248 l2. 7ac @imadie 1760 38Y) bp yewlE3{hainidthyiemino-
conpoun
Propylié Cﬁyﬁ@e&v%j et fﬁgadsT Bt ooRtBb T2 Mg (1 62
mm@t Gm@e@\(ﬁ (Bpﬁyrrdmeméenbd&\éfbdﬂyllhd; acid1-tedNut)l ester in 5 mL of N, N-
dnmgg\yﬁomld%e'[% r_egg‘r?cé'? #ng@u%dg Eﬁ)(%foomg:rrﬁllﬁiaﬁa@g? X%fso?utlon of
250( Pg 1(18Qﬁ%)mé|- phle@yéq)%ﬁﬂtst) n%adg@?-gmaw éhaﬂso%l ipy6r @i of N,N-
ne- carboxylic acj u e
dimgitySemAsIoe i FoHEd GF gn e feéHHXQPOﬁﬁ“’”(é Hn%r 2h, then
pou?e@@xt&ﬁr%né)énd]dﬁﬁ@i \tng K/\@}@rdehléwmetﬁji ni(w)\%té@ﬁ%itra&'tbﬂm times with
he m xture is heate or a
ethyl@geiats anq Ier O eLHgAD RIS FrRarESes Vi & GlrGeidpRution
sattﬁrﬁﬁs‘d?étﬂlulnS bﬁ:@l’bd‘nb@s?%ﬂ&ﬂbﬁﬁ? a?bfa%f&h@% KWitB o dRim Sulbh&@. The
cyc/ o- hexane: e acet at.e
Sohfhrt IS EBRETAR T Berle 1§ FybierEd 16 Hash trgalsrashys(Sfica gel
elué%&;ﬂmh&éae[emwadéveﬁlﬁwom ¢ieRl the BUFd titldAhoNNdNH2 O
Lol F ety iz 2ob dr oD 372 iy, ses usnasmecn

f(E)-((2)-1-propenyl)-buta-1, 3-dienyll- 15
8>§azol -2-yl}-pyrrolidin-1-yl)-butan-1-one formate salt
e

WV

O\ﬁo HO DAST, THF o. .o

N e
o [LH - Cjk\}\@

(S)-2-((R)-4-Phenyl-4 5-dihydro-oxazol-2-yl)-pyrrolidine-1-carboxylic _ acid _terf-butyl

ester

50 mg (0.15 mmol, 1.00 eq) of (S)-2-((R)-2-hydroxy-1-phenyl-ethylcarbamoyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (Step 1) are dissolved in 1 mbL of
tetrahydrofuran and a solution of 39 mg (0.16 mmol, 1.10 eq) of NN-
diethylaminosulphor trifluoride in 500 pL tetrahydrofuran is added dropwise. The
resulting mixture is stirred for 90 min at 70°C, the solvent is evaporated and the crude
product is subjected to column chromatography on silica gel (cyc/o-hexane:ethyl
acetate 70:30) to yield the title compound.

LC/MS (1): 1t 3.76; m/z 317 [M+H]", 380 [M+Na+MeCNJ"
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The title conpound can be prepared by enploying the
deprotection, peptide coupling and deprotection
waeemsenasl descri bed for exanple 12, steps 4-6 PET/AP2005/006162
(S)-2-(4-phenyl - oxazol -2-yl)-pyrrolidine-1-carboxylic
acid tert-butyl ester from%epS LOMS (IV): rt
5.21; mz 394 [ MtH +, 416 [MtNa]+. 20 'H NVR (400 MHz,
DVSO- d6) S = 1. 90-2.35 (m 5H, CH 2xCH2), 2.65-2.82
2H, 3.38-3.64 (m 4H, 2xCH2), 5.08-5.19 (m
St qu' 7. 09 7.18 (m 2H, aryl-H), 7.24-7.46 (m 5H,
, 7.69-7.77 (m 2H, aryl-H), 8.22 (s, 1 H,

aryI

7 8.52 (d, 1 H, oxazol e-H). V\D 2005/ 121131
PCT/ ER200 /006162 103 Ig 46 ~OHo NH Z
UN ‘ O 0JO
/ N O\gzé sI 5
(S)-2- y azi nocar bonyl ) py I ne
boxyl i ci d tert-pbutyl ester 596 ng 41 nmol ,

of 1-hydrox benzo rlazole
4-Phenyl-g y y b

30 ln%l@) @Eﬂ)nn‘iﬁl pO() Q@PépfS)lza(i(R} 445h)é|’1)l 4 5 dlhydro oxazol 2- yI) pyrrolldlne-

N -t'etranet hyl uroni um hexaf UOTO%H—OS$ hat e ar

1-caehousi AGf 15/t B%bast%@tegt’—b i5 digsolwes] oy 1 fgnd 21 mg
©0AS m@r?ol”ﬁ@b eq:} o@%cﬁ&)pe@éx@@ﬂ?&bt‘e i8Eddedly etz &rﬁiaenﬁ!’r!@re79®\eated
ny .

for (1sh %yﬁoo@l'll%éucio‘ﬂa\tﬁ E%C%fﬁ»(?'ﬁrﬁd RN4the- filispte- ip gvgporated. The
restReGE phﬂfléﬂBb*rE?IQﬁﬂn dNrdnstiogRIoAY |ofnC§IE§f§heﬂ@7ycl-5hﬁaxane ethyl acetate

resultin ionis stirred for room
90ﬂ@}r§§’e\ﬁ%ltj theetitle ¢apERPUB8ur ed into brine and diluted with

LCHRS @t T28; RAUestIS1 ST e37S VN 4™ 3 ti nes
Steps 4-6

O

M

H OH

N
NH, O YO©
0
F

(R)-3-Amino-4-(2-fluoro-phenyl)-1-((S)-2-{4-[( E)-((£)-1-propenyh)-buta-1,3-dienyl]-

oxazol-2-yl-pyrrolidin-1-yh-butan-1-one formate salt

The title compound can be prepared by employing the deprotection, peptide coupling
and deprotection sequence described for example 12, steps 4-6 with (S)-2-(4-phenyl-
oxazol-2-yl)-pyrrolidine-1-carboxylic acid terf-butyl ester from step 3.

LC/MS (IV): rt 5.21; m/z 394 [M+H]", 416 [M+Na]".

"H-NMR (400 MHz, DMSO-dg) & = 1.90-2.35 (m, 5H, CH, 2xCH), 2.65-2.82 (m, 2H,
CH,), 3.38-3.64 (m, 4H, 2xCHy), 5.08-5.19 (m, 1H, CH), 7.09-7.18 (m, 2H, aryl-H),
7.24-7.46 (m, 5H, aryl-H), 7.69-7.77 (m, 2H, aryl-H), 8.22 (s, 1H, HCOOH), 8.52 (d, 1H,

oxazole-H).
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with ethyl acetate and the conbined organic |ayers are

washed with 5 %citric acid solution, saturated
wa@emsamibi car bonate sol ution, brine and are drPEUHERI0D$1006162

sodi um 15 sul phate. The solyent is evaporated and the

residue is subjected to fl a%h chronat o- graphy (silica

gel, eluent: cyc/o-hexane:ethyl acetate = 1:1) to

yield the title conmpound. 20 WO 2005/121131

PCT/ EP2005/ 006162 104 Step 2 Burgess reagent, OYO O
Examgle 45| ux OYO / NNON | NC~- ~NH O U N

(S)-2-(5-Phenyl-[1 3

4| oxadi azol - 2-yl ) -pyrrol®di ne- boxylic acid
tent-butyl ester 50 ng g
(S)-2-(N -benzoyl - hydr8zi fétar bonyl ) - pyrrol i di ne- 1-car
boxylic acid tert-butyl 5 ester?Sf'ép 1) is dissolved
in 2 nL of dichloragr aneN@nch \gN(0.22 mol, 1.50
eq) of Burgess rea ddded. The resulting
solution is heated tg~Te FOTN . After cooling
to roomtenperature fhe reactionimxture i s washed
saturated sodi um bicarbonate solution, water and

stepfi ne, dried wth sodi um sul phate, and the solvent is
evaporated. The crude product is purified by colum
chr ography on silica gel 10 (cyc/o-hexane: ethyl
acetdgte 70:30) to yield the title conpound. LC M5
(I1V)porto2.52; mz 260, 301, 316 [MtH +, 379

[ M+Na+ CI\I]/C/} Steps 3-5 O H)~O%NHZ OW N~ F
~ 15 N .,
S)-@-{5-[(E)-((Z)-

ye N
(R) - no-dH (2
1-pro nyl ) - but Hgt&gxéét’pmﬂ ¥Il/l?-'
4] oxadi azol - 2-yl } - pyrrolldlnlyl) b d{or“af
salt Th% title conpound can be pr ep@ by PheY Mg
ot ecti on, peptide coupling dept ot J tion
s¢i bed for exanpl e 12, steps 4-6 W|th

t he depr
sely

[1, 3, 4] oxatkazol - 2-yl ) -pyrrolidine-1-carboxylic acid
(S)- 2% Bke)H;'_a/yl hy rta(zelrnogzarrgomﬁ) p\ﬁro%dmem carboxylic acid tert-butyl ester

596 mg (4.41 mmol, 1.20 eq) of 1-hydroxybenzotriazole, 1.13 mL (818 mg, 8.08 mmoi,
2.20 eq) triethylamine and 1.67 g (4.41 mmol, 1.20 eq) of O-(benzotriazol-1-yl)-
NN, N, N-tetramethyluronium hexafluorophosphate are sequentially added to a stirred
solution of 500 mg (3.67 mmol, 1.00 eq) of benzoic acid hydrazide and 790 mg (3.67
mmol, 1.00 eq) of (S)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester in 15 mL of
N, N-dimethylformamide. The resuilting solution is stirred for 12 h at room temperature,
then poured into brine and diluted with water. The aqueous mixture is extracted 3 times
with ethyl acetate and the combined organic layers are washed with 5 % citric acid
solution, saturated sodium bicarbonate solution, brine and are dried with sodium
sulphate. The solvent is evaporated and the residue is subjected to flash chromato-

graphy (silica gel, eluent: cyclo-hexane:ethyl acetate = 1:1) to yield the title compound.
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20 LO/MS (1): rt 2.85; mlz 395 [M+H] +, 417 [ M+Na] +. WO
2005/ 121131 PCT/ EP2005/ 006162 105 Exanple 47 O HOH
WORMS/12113NH2 O F No Step 1 CH3 O SCH O Ove HAOTIEP2005/006162
DI PEA, DMF O ONWOWe  + HCI ONo CH3 -)-O0 N 5
(S)-2-(Methoxy-net hyl - car banoyl ) - pyrrol i di ne-1-car boxy
lic acid tert-butyl ester 500 ng (2.32 mmol, 1.00 eq)
of (S)-pyrrolidine-1,2-dicarboxylic acid 1-tent-butyl
er, 498 ng (5.11 nmol, 2.20 eq)
S?Q dlnethylhydroxylanine hydrochl oride and 1.25 niL
10 (6.97 mmol, 3.00 eq) of diisopropylethylamne are

seq ially dissolved in 10 nL of
N, N- dj msbhyl formam de. TiBemyess rddeqt, ( 3. mml ,
eq) O (75azabenzg i aP&M reflug| ) - N, N
tetra hyI#;r ogi u af | uor ophosphat e arle adg
~ is stirred for 18 L 400K

t he rﬁac? N '
t empe re.HThen, the solution is pourg&d jnt oNbri ne
and dil uted vmthovvater The aqueous m xture is

50 gog obf @)t {(\>henzsat- nyc&aédocaﬁmnyﬁwpyﬁph@n%mr@oxym @cidofert-butyl
t
=811 308 A pi00 o HaRdR AR o0 gl 0 0

of maﬁatr@@empwél@@d e r@gpltm@sg@ﬁ@n is eated to reflux for 3 h. After

CO&Mﬁ'poun ge”%%é‘{?‘gqﬁ%% fr%rgg}n g@'ﬁ égz%%% ootes%gﬁgﬂe%og"di“m

bic&tbepatz solutlon water and brine, dried with sodium sulphate, and the solvent is
evaporated. The crude product is purified by column chromatography on silica gel
(cyclo-hexane:ethyl acetate 70:30) to yield the title compound.

LC/MS (IV): rt 2.52; m/z 260, 301, 316 [M+H]", 379 [M+Na+MeCN]".

Steps 3-5

0

BN

H” ~OH

Z—Z

NH, O

@"""ﬁo ]

F
(R)-3-Amino-4-(2-fluoro-phenyh-1-((S)-2-{5-[(E)-((Z)-1-propenyl)-buta-1,3-dienyl]-

[1,3.4]loxadiazol-2-y}}-pyrrolidin-1-yD-butan-1-one formate salt

The title compound can be prepared by employing the deprotection, peptide coupling
and deprotection sequence described for example 12, steps 4-6 with (S)-2-(5-phenyl-
[1,3,4]oxadiazol-2-yl)-pyrrolidine-1-carboxylic acid tert-butyi ester from step 2.

LC/MS (I): rt 2.85; m/z 395 [M+H]", 417 [M+Na]".
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Br HM CH3 EtMgBr, THF N,Ove H3C-Si-CH3 N |
H3C-Si-CH3 3 CH3 H3BC CH3 Si O CH3 ON

w@ 3)0522113t Tr i et hyl si | anyl - propynoyl ) - pyrr ol i dPCIEER2005006162
boxylic acid tent--butyl ester To a solution of 148 ng
(1.51 mol, 1.95 eq) of triH@thyIsinlacetylene in 500
pL 5 tetrahydrofuran 1.08 nL (1.08 mmol, 1.40 eq) of
a 1.0 M ethyl magnesi um bromi de solution in
tetra}t‘]gdrofuran i s added dropw se. The resulting

Ex is stirred for 1 h at roomtenperature, is
then cooled to OC and a solutio f 278 ng (1.08 mol,
1.00 eq) of 0
(S)-2-(net hoxy-net hyl - cgﬂ@am)yl rrolidine-1-carboxy
lic acid tert-butyl estler ®H 2.5 of
tetrahydrofuran is added dropw se./ Aﬂter conpl ete
addi tion the reactiomyi xt yye 4o | |l owed to warmto
roomtenperature a |rr|n@ s continued for 14 h.
Then saturated a 1 ¥ | dR lution is added,
and the mxture is extracted 3 tiinme W th ethyl
acetate. The conbined organic layers are dried with
sodi um sul phate, evaporated and the crude product is
purified by colum chromatography on silica gel
e(pc1)/c/o hexane: et hyl acetate 80:20) affording the title
conmpound. 15 Step 3 H3C .CH3 Si / OCH3\ O1 [/ C|3H
I\IaZCCIBOg/CGH HZON ~~ N+ NN/ OHNNHO 11 2¢
4' 0/ 'N(S) % 2- (1- F@f |.OMe- pAEZ.ANEBAAME pyrr ol i i ne ¥1- cOMe

af box id -ibut yI
-2-\(1 >Pheny| 1HprrazoI-3-yI)-pyrroI| -1ﬁbar
xylic acrd tert-butyl ester

(S)-2-(Methoxy-methyl-carbamovyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
500 mg (2.32 mmol, 1.00 eq) of (S)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester,
498 mg (5.11 mmol, 2.20 eq) N,O-dimethylhydroxylamine hydrochloride and 1.25 mL

(6.97 mmol, 3.00 eq) of diisopropylethylamine are sequentially dissolved in 10 mL of
N,N-dimethylformamide. Then 1.32 g (3.48 mmol, 1.50 eq) of O-(7-azabenzotriazol-1-
y)-N, N, N’ N -tetramethyluronium hexafluorophosphate are added and the reaction
mixture is stirred for 18 h at room temperature. Then, the solution is poured into brine
and diluted with water. The aqueous mixture is extracted 3 times with ethyl acetate and
the combined organic layers are washed with 5 % citric acid solution, saturated sodium
bicarbonate solution, brine and are dried with sodium sulphate. The solvent is
evaporated and the residue is subjected to flash chromatography (silica gel, eluent:

cyclo-hexane:ethyl acetate = 50:50) to yield the title compound.
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50 nmg (0.17 mmol, 1.00 eq) of
(S)-2-(3-trinmethylsilanyi-propynoyl)-pyrrolidine-1- 20
w@200boxyBi c acid tert-butyl ester (Step 2) andPCHEPIP05/006162
(0.22 mol, 1.30 eq) of phenyl hydrazine are di ssol ved
in 2 nL of ethanol. The realfion nmixture is heated to

WO 2005/ 121131 PCT/ EP2005/ 006162 107 reflux and
solution of 67 nmg (0.23 mmol, 1.80 eq) sodium
carbonate in 0.3 nL of water is added. The sol ution
S@p? refl uxed overnight, the.solvent is evaporated and
the residue taken up in dichtoronethane. The organic
| ayer i sfwashed with water, ﬁ % aqueous C|tr|§*50|d
sol utionjand brine, dried w sodi um sul p e Nand
evapoart éd. Th&EWE Hife 5 i s|jsubj ected tg ?%%ﬂﬁno
chropﬁ50 reghy on silcia gel |(cyc/o- exaﬂﬁ\ hyl
acet ate to affordi.chei-CHl e gﬁmpouﬁﬁii?teps 4
- 60 I—B'ja()—| N 2JH20 F 1o &y- 3- Ani'no-4- 2-
uoro-hen | -1-((9): 2Cfl -[(E)-1(2)- 1 -ro en | -buta-1
3-dien | -1H ,CHB
pyrazol - 3-yl }- Eé;ﬁ%yf% -1- -butan-1-one formate
salt The titl@ ouﬁatcan be prepared by enpl oyi ng
t he depr ot tlon pepti de coupling and deprotection
seque§%§\de &;?ig for exanple 12, steps 4-6 with
(S)-2- pheny|
H pyrazol - 3-yl pyrrolldlne-l-carboxylic acid
(S) et Frinndthty|siesityBprobyesphsivermolidine-1 scaritdyiic ativYert-btityHesié,

o Tk B s M) L ORIl gebiene i 50 .
tetréﬂ'rtrc[rdfu%rﬂriml lﬁth_OM -0 yirr)ol,py.mDOéq)dofE%H % M emy(rﬁaghesmm bromide
5-tr en n-1. e e ti
soligh BT UIATEaN S BT TGP oNanTLIAg Dybihis SRRger T h t
rookrEehmpREHtife; ishtye agdiae td mr’csmpa 2olutiéi 5&7(8 r)”lg (1.08 20183, 1.00 eq)
mz 411 (MrH) +. ' H NVR (400

of (§) Zgnptmg(y(raethglr.par@@gyl) Ryr@d@el'lgcqrﬁ?xyjuﬁac@fg/)t -butyl esterin 2.5

mL of tetrahydrofuran is added dropwise. After complete addition the reaction mixture

is allowed to warm to room temperature and stirring is continued for 14 h. Then
saturated ammonium chloride solution is added, and the mixture is extracted 3 times
with ethyl acetate. The combined organic layers are dried with sodium sulphate,
evaporated and the crude product is purified by column chromatography on silica gel
(cyclo-hexane:ethyl acetate 80:20) affording the title compound.

Step 3

H3C\ CH,
St
/ cH
Na,CO;, EtOH, H,0 A
NI . N
® @ )

H,N~ é\o »\N Q

(S)-2-(1-Phenyl-1H-pyrazol-3-yl)-pyrrolidine-1-carboxylic acid fert-buty! ester
50 mg (0.17 mmol, 1.00 eq) of (S)-2-(3-trimethylsilanyl-propynoyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (Step 2) and 24 mg (0.22 mmol, 1.30 eq) of

phenylhydrazine are dissolved in 2 mL of ethanol. The reaction mixture is heated to
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2.50-2.87 (m 4H, CHZ), 3.27-3.48 (m 2H, CH, CHZ),
3.57-3.65 (m 1 H CH2), 5.02 (dd, WD 2005/121131

wWE@DSEPAB05/ 006162 108 0.6H, CH, J = 7.9 Hz, PCBEPRYP5/006162

5.07 (dd, 0.4H, CH J = 5.6 Hz, 2.4 Hz), 7.39-7.57 (m
2H, aryl-H), 8.13 (s, 1 H HEbOoH), 8.33-8.47 (d, 1 H,
triazole-H). Exanple 49 HsCCH3 H3ICF HOHIN NI F

NHZ OO N3 5 F
reﬁw) ar;fJ’d émt%%og{?rgt(r%é(ts Q%%@tﬂg r |88 £ lééc}lé%5cdéirqugq);?q in0.8mg- of water

Iazol -
is Been; I Mhelaolwdionlis refluged ovemight, 38é bolVB it |e§/la;90r§fé@péﬁ@tﬂe residue

ared, acc [ to exanple 12 by enployin
"a%%”a%gicﬁf‘)’ﬁ%“ifhin%% BGRI%i Veich avaship mithoyelpr, i8R equeous
cmm:l asrﬁes;mldﬁon EodLsohBdfidd W)th sb&;u& hatd én§ Myt
&'Vc'}"% CNl]1 TNV % %Za;[) The residue
s i‘? B5° YD SPomategis hy Qn §'iC'@9%J1(C)(q4§> h%ne@w acpizfe 80:20)
to 2ff@ra-tRe Fie Compaind. CH, CHz), 3.47-3.51 (m 1 H, CH),
3.87-4.20 (m 2H, CH2), 5.41-5.76 (m 1 H CH),
7.42-7.51 (m 2H, aryl-H, 8.14 (s, 1 H HCOOH) . 15
Stépsadrplbe 50 N2 ONHOH FCNF FF Step 1 F FF OH
O-OF /~ (D 1l~: MSO02cl HNI

' o]
HLOH Q
[ i

(R)-3-Amino-4-(2-fluoro-phenyl)-1-((S)-2-{1-[(E)-( (£)-1-propenyl)-buta-1,3-dienyi]-1H-
pyrazol-3-yi}-pyrrolidin-1-yi)-butan-1-one formate salt

The title compound can be prepared by employing the deprotection, peptide coupling
and deprotection sequence described for example 12, steps 4-6 with (S)-2~(1-phenyl-
1H-pyrazol-3-yl)-pyrrolidine-1-carboxylic acid tert-butyl ester from step 3.

LC/MS (IV): rt 4.79; m/z 393 [M+H]", 415 [M+Na]".

Example 48

O
F .

1H-[1.2 41triazol-3-yh)-pyrrolidin-1-yl}-4-(2 4 5-trifluoro-phenyl)-butan-1-one

The title compound can be prepared according to example 43 by employing tert-butyl-

hydrazine in step 2.

LC/MS (I): rt 2.37; m/z 411 (M+H)".

'H-NMR (400 MHz, DMSO-ds) & = 1.45-1.49 (d, SH, CHa), 1.75-2.19 (m, 4H, CH,),
2.50-2.87 (m, 4H, CHy), 3.27-3.48 (m, 2H, CH, CH,), 3.57-3.65 (m, 1H, CHy), 5.02 (dd,
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wazqoiaBasrhydryl - azeti din-3-yl)-4-trifl uor omet PgIT/EPPOHEN6162
ridine A solution of 200 ny &O. 83 mmol ) of
1- benzhydryl - azeti di n-3-ol HSAd 240 L (1.68 mol)
triethylamne in 3.5 nlL dichloronethane is cool ed down
to -40C. 80 L (1.01 mml) of nethanesul phonyl

hI d h j
ooF LSl 8 R A U6 BAEEHD TR X 0 Rufd 5591 o
2H Ohrslth)QBmme(th&m,ehiCOmi)s&BB{&@n(dl, $HWaiahald- H/)/I th saturated

aqueous sodi um bi carbonate solution, dried over sodium
sul phate and concentrated to dryness under vacuum

Exa,ﬂqgledaigwg nmet hanesul phoni c acid
-benzhydryl -azetidi n-3-yl est el A sol ution of 205
myg (4.2 nmmol) of 4-triflu orretheﬁ Haeri di ne

hydrochloride in 1 nL is stirred 1 h by
roomtenperature in the presence of/<&0 ng (0.44 1o

mmol ) of (pol ystyryl ngt hyl )trl net hlyl\a@rol um
bi carbonate resin. T af Yer |It§/| ng off the
resin, the solution ;

e is poured onto
t he nmet hanesul phoni c &ci @yl azetidin-3-yl
ester. The reactlon mFxture is heated at reflux for 7

o gtﬁgh? y@-ﬁ.‘-*(,‘ieizt 5-trifluoro-

pheﬁﬁhbh@hemﬁ%té @alﬁ% of et hyI acet ate in

cycl ohexane affording the, ti ound. 15 WS .
Tig 11 COBPOSIY el G PPl oG 1B PRRTRRECRI &) emploving
(S)-zefdideH, ZFdlgarbblGﬁM‘dd(tl j:terPUlAtga d'sterhh—s’d&p(z.dN H "

1- tid peridine A
LomS R e e i, AR R eoR)

MR MW—WDMS@ZJ%I b6 M28-150 {r; BH| BkOE)oAEIFYHAY (m, 3H, CH,

LB S (S50 1 20 T L0 el bt BN b 1 i,

5.4%15 78 (S NRITH), R140-B61 (hezH adryitief, Bux (5 ermei@OoHy. for 30
m nutes After cooling down to roomtenperature, the
reaction mxture is filtered through celite and

Ex&fpreesd rated to dryness. The resulting
-azetidin-3-yl -4-

~1ac] - 4 4 e
R) 13- ARNNO: B R4 % AL

NH, O /ﬁ\
N H OH
F
N
F
F F
Step 1
F
OH O F F

O -4
MeSO,Cl 7~ HN

O .; ';
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25 trifluoronethyl-piperidine is used in the next step
W t hout further purification. LCM (11): 15-95
w@e@ditznsl it 0.35; nlz 209 [ MtH] +. WD 2005/ 12 1RGI/EP2005/006162
PCT/ EP2005/ 006162 110 Step. 3 0 F O OANH O FF OANH O
rF EDC, HOBt OH + N DI EA, NN|FHNF FF (I R-
fl-(2-Fluoro-benzyl)-3-0x0-3-f3-(4-trifluoronethyl-pip
eridin-1-yl)-azetidin-1-yll- propyl}carbamc acid
. (0.07 mol ) of

. atb i - or o- phenyl | -
A s@ld.l‘hdrﬁ bﬁZ@@h@ (033 rﬁmo() @>f @%eﬁm}d)yldzetndm 3 ol and 240 pL (1.68 mmol)
ydr oxybenzotri azol e

1-
trlegw}a};mlnglr(@,5dplﬁglphl>@rodmthw lgrgopbegmpl 0% 80 pL (1.01 mmol) of
meﬂf\éﬁ{e%ﬁl ch{g'} gﬁloﬁ&d a?élaédeld Al t:h% r@H@t‘oﬁ foture IS stirred b¥]—40 C for

opyl et hg amne in O. | or onet hane
30 jminutes.rAftat dioting wil é&ch&rom@tslﬁﬂe,t @ﬁﬁ@ﬂﬁpnﬂ% th%vv'th@aturated

ub Qoglgn{méaoonate solution, dried over sodium sulphate and concentrated to
-azeti1din-3 rifluoronethyl-piperidine (Ste

dry@sa ninges vraeuwﬂ dietino meptbanseiohaps agided: bemﬁl@ydrwlsazgtd@n -3-yl
estérsrA édlutro%%f%giglrrﬁk% gﬁhﬁ nfHholf QPmrlfltﬁthﬂllﬁpfendm%ydrochlorlde in 1

utiron is w t h' di chl or onet hane,
mL szagtanittileais| stirigidt h hleNFOQW deroegrebire dn ke areS%% Pét7éa mg (0.44

mn@)@é:rﬂ(w(zl%%?@!ﬂ&h Eﬁﬁqreﬁﬂ/ At Roin A MEérBBné”tQ%@ﬁ "ﬂ?en dftdSfhering off

um su ate "an concentrat ed yness
theurdir theagaltian dfee fiegdaieineiis poded anie tft%@eﬂ@a@?s@t)w'c acid 1-

beﬁ@hg{j}'gpézétmnt @9[ eﬁé‘rr *ﬁné Gé‘édueﬁ m&t@ré—gH\@téd ét)reflt%<5Fo95 days. After

coqhng =R @owtr@tlﬁmhe Nrtrde pr qt I$ptmlflefsl| bM(ﬁ@IS'F Chmnpatography (silica
gel, cyclohexane to 5% of ethyl acetate in cyclohexane) affording the title compound.

LC/MS (i): 15-95 gradient rt 1.49; m/z 416 [M+H+MeCN]".

Step 2

Pd/C

L E
8

1-Azetidin-3-yl-4-trifluoromethyl-piperidine

Iz

A mixture of 50 mg (0.13 mmol) of 1-(1-benzhydryl-azetidin-3-yl)-4-trifluoromethyl-
piperidine (Step 1), 25 mg (0.39 mmol) of ammonium formate and 16 mg of 10%
palladium on charcoal in 2 mL of ethanol are stirred at reflux temperature for 30
minutes. After cooling down to room temperature, the reaction mixture is filtered
through celite and concentrated to dryness. The resulting 1-azetidin-3-yl-4-
trifluoromethyl-piperidine is used in the next step without further purification.

LC/MS (I1): 15-95 gradient rt 0.35; m/z 209 [M+H]".
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FF F (3R-3-Am
no- 4- (2-fluoro-phenyl)-1-f3-(4-trifluoronethyl-piperid
WO po03Agl13t azetidin-1-yl I - 20 butan-1-one The pPOUER1009/606162
step 3 is dissolved in 1 nL of a 30% sol uti on of
trifluoroacetic acid in di¢Hl oronethane and stirred
1.5 hours at roomtenperature. Then dichl oronehtane is
added. The reaction m xture is concentrated under
reguced pressure. This procedure is repeated 3 tines.
Stefh® crude product is purified by HPLC yiel ding pure
(3R) €3-am no-4 WD 2005£121131 PCT/ EP2005/006162 111
j7ifjlh<lorophenyl )-1-]3- trifluoro gjﬂxghp%rl di n- 1-

1)Qaz@tifin-1-yl]- uarFl r&eH formates . LC M5
(1V): .c84,+mz N
1.40-1.60 (m 2 1 77 1. EP(HPMsH) 2. - 26 32
3H) 79- 5 2. m 3H), 3.10 (m 2H 51- 3. 64N
3H) 2. 81-3.86 {m 2H), 4.02 (m 1H), 7. 7.17 (
2H), 7.26-7.33 (m 2H), 8.13 (s, 0.4H). Exanple 51 F

FNHO2FOH NF No NN t) N\ CH3 (N 00 -Of
NEt 3, / \ N MCN, reflux NJ + NJ H 10
(1H)-{(1J(QEB‘amrb%b(énWI%&mbﬂelBM%n’ﬂdoToMetpylrnimrrdirESIwl)-qzie,tiélldzﬂ]:

ronvl}car%amlcqa(qd,te%t \'Zle.)ste?f triethylamne, 335.8 L (2.21

AT —of yt ) pi perazi ne
A mixture of 20 mg (0. 07 mmol) of (3R)-tert-butoxycarbonylamino-4-[2-flucro-phenyl]-

r—’h

butyric acid, 10 mg (0.07 mmol) of 1-hydroxybenzotriazole, 13 mg (0.07 mmol) of 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and 31,5 pL (0.18 mmol) of
N, N-diisopropylethylamine in 0.5 mL of dichloromethane is stirred 30 minutes at room
temperature. Then, 19 mg (0.09 mmol) 1-azetidin-3-yl-4-trifluoromethyl-piperidine (Step
2) in 0.5 mL of dichloromethane are added. The mixture is stirred overnight at room
temperature. The solution is diluted with dichloromethane, washed sequentially with 1N
hydrochloric acid, saturated aqueous sodium bicarbonate solution and brine, dried over
sodium sulphate and concentrated to dryness under vacuum. The product is used in
the next step without further purification.

LC/MS (11): 15-95 gradient rt 1.96; m/z 488 [M-+HT".

Step 4
Q o)
%OJ\NH o) V- 0 M
N
N TFA ‘l
| F

N DCM

F
i

(3R)-3-Amino-4-(2-fluoro-phenyl)-1-[3-(4-trifluoromethyl-piperidin-1-yl)-azetidin-1-yl]-

butan-1-one

The product of step 3 is dissolved in 1 mL of a 30% solution of trifluoroacetic acid in
dichloromethane and stirred 1.5 hours at room temperature. Then dichloromehtane is
added. The reaction mixture is concentrated under reduced pressure. This procedure is

repeated 3 times. The crude product is purified by HPLC yielding pure (3R)-3-amino-4-
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and 700 nmg (2.21 mmol ) of net hanesul phonic acid

1- benzhydryl -azetidin-3-yl ester 15 (Exanple 50, Step
waooanziibeat ed to reflux in 10 nL of acetonit rPCEEPNG/006162

21 hours with stirring. After the m xture has cool ed

to roomtenperature, the sotent is evaporated. The

residue is taken up in 30 nL of dichol oronethane,

washed with 10 nL of water, dried with magnesi um

sui phat, filt and t he sal vent eva ted., The
- ane s BTy PR Y SRl Talp e g e
forrggﬂe,sagl uent: 1, 2-dichl oroethane-ethanol 5:1) 20 and
yystallised in diethyl ether to

resultin
LC/MS/@VI %3f34*t’ﬁ/é @3%*‘% as a colorless powder. WD
H- QQ/Q@/ B3Rs34,) PCEbEIFaD%/ 006 1627-11872(m HINVR. (7(3@@323(}11 3H), 2.79-

o il G S8, 4 3 £ P

7.1% ', 2H)D7.2607 33k, 29 (smsas 6rH). 7.44 (m 1 H), 07 (m
'Q’rllr)'j. Wtep 7(I\IA i N~ a N HCOONH4, Pd/CNN ff N
N Nff H 1-Azetidin-3-yl-4-pyridin-2-yl-piperazine A

Exdthyiese of 140 ng (0.36 mmol) of
_T%Fb—e_nzhydryl azeti d| n-3-yl)-4-pyridin-2-yl -

pi per azi ne (Step 1), my (1.10 nmol) wf anmmoni um
formate and 4 ofNﬂqOO,@lo pal | adi arcoal in
11 mL of etha are S%I Lred at refI te erature
overni ght. Af ng N roomtenﬁerature t he
reaction m'xturpeisfilter t hrough celite and
concentrated to dryness. The ting

1l-azetidin-3-yl-4-pyridin-2-yl- erazine is used
the next step wi thout further Nfi tion. LG/ MS

(
5-70 gradient rt 0.35; mz 219 [l\/&@ 15 Step 3 o

in
[):

Sa N
,j é/ o N7 \\ NEt,, Q
Q N —— MeCN, reflux N

1-(1-Benzhydryl-azetidin-3-yl)-4-pyridin-2-yl-piperazine

615 plL (4.41 mmol) of triethylamine, 335.8 pl (2.21 mmol) of 1-(2-pyridyl)piperazine
and 700 mg (2.21 mmol) of methanesulphonic acid 1-benzhydryl-azetidin-3-yl ester
(Example 50, Step 1) are heated to reflux in 10 mL of acetonitrile for 21 hours with
stirring. After the mixture has cooled to room temperature, the solvent is evaporated.
The residue is taken up in 30 mL of dicholoromethane, washed with 10 mL of water,
dried with magnesium sulphat, filtered, and the solvent is evaporated. The residue is
purified by column chromatography (silica gel, eluent: 1,2-dichloroethane-ethanol 5:1)
and the resulting oil is crystallised in diethyl ether to give the title compound as a

colorless powder.
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N 400 NH O 440 NH O OH + N~ EDC, HOBt F N q DI EA DCM
FHNN U\ (9R-{1-(2-Fl

WQ00sAKEBr Y| ) - 3- 0X0- 3-[ 3- (4- pyri di n-2-yl - pi PCT/EP2005/006162
perazin-1-yl)-azetid in-1-yl| propyl}-carbamc acid
tert-butyl ester 20 A mixture of 108 ng (0.36 mmol) of
(3R)-tert-but oxycarbonyl am no-4-[2-fl uoro-phenyl]-
butyric acid, 54 ng (0.40 nmol) of

S RM S0k 2 S5 0 B 8l 2,554 o,

4.40y@r oElhl @60 dm, air), .81 (n, (1H) 0B 18140 (rof 10M), 2005(1,21H)38.07 (m,
1H CT/ EP2005/ 006162 113 N, N-di i sopropylethylam ne in 7
of dichloronethane is stirred 30 mnutes at room
tenperature. Then, 19 ng (0.09 nmol)
S,[1- zetidin-3-yl-4-pyridin-2-yl-piperazine (Step 2) in
P of dichl oronet hane are added. The m xture is
stirred overni ght room tenperature. The sol ution
is diluted with ﬁh}or onet hane, washed sequenti al |
with 5 saturated eous sodi um bi car bonat e sol ut if\)b@
and brine, dried\over sodi um sul phate and =
concentr at ed g/éiryness under vacuum The pro@Nis
used_in t ext step wEROMFdS her purifi li))n.
N-3-70 gradient—Tt 253, ™z 498 | +. 10
Oj20FF ONHONOH TFAq F F N Fq
DCM FF Q=N tN) JN H
(3R) - 3- -4-(2-fluoro-phenyl)-1-[3-(4-pyridin-2-yl-
pi perazi‘w=%-yl)-azetidin-1-yll- butan-1-one

1-Azetidin-3-vl-4-pyridin-2-yl-piperazine

A mixture of 140 mg (0.36 mmol) of 1-(1-benzhydryl-azetidin-3-yl)-4-pyridin-2-yl-
piperazine (Step 1), 69 mg (1.10 mmol) of ammonium formate and 42 mg of 10%
palladium on charcoal in 11 mL of ethanol are stirred at reflux temperature overmnight.
After cooling to room temperature, the reaction mixture is filtered through celite and
concentrated to dryness. The resulting 1-azetidin-3-yl-4-pyridin-2-yl-piperazine is used
in the next step without furfher purification.

LC/MS (l): 5-70 gradient rt 0.35; m/z 219 [M+H]".

Step 3
/4
N7\ o
O Ny
)J\ (\N / ‘o/U\NH 0
/>0 NH 0O \)
N EDC, HOBt N
OH + ,j — F \:L
- N DIEA, DCM
H

Q
O

(1R)-{1-(2-Fluoro-benzyl)-3-oxo-3-[3-(4-pyridin-2-yl-piperazin-1-yl)-azetidin-1-yl]-

propyl¥-carbamic acid tert-buty| ester

A mixture of 108 mg (0.36 mmol) of (3R)-tert-butoxycarbonylamino-4-[2-fluoro-phenyl]-
butyric acid, 54 mg (0.40 mmol) of 1-hydroxybenzotriazole, 77 mg (0.40 mmol) of 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and 191 uL (1.09 mmol) of
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The product of step 3 is dissolved in 2 nL of a 30%
solution of trifluoroacetic acid in 15

waele@bhznsnet hane and stirred 1 hour at room  PCT/EP2005/006162
tenperature. Then dichloronehtane is added. The
reaction nmixture i s concenttdted under vacuum This
procedure is repeated 3 tinmes. The crude product is
purified by HPLC yiel ding pure

3R = 3' . = 4_— 2- f - . . ‘
Ao BT R ) B SooishoamAhanA - i 24 sy ot room
temoeYatlired Tham - 15 108 €0.08 GIrvS) (lakzptidin-B-y44ridim 2-yBSBerazine (Step 2)

n 5Bbiaf BanpHMANgIS FEGB0Trm MRS 3 SESa40tRpR ot room
te 135tur‘7é 2rhe( $B1utBr) is cﬁlu?&i van dldHJoro%e%néfTWaﬂhﬁd sequentially with

satt;rra%j %wou; ﬁ)ﬁ)dlug‘? @gar{oﬁpatf quuho{;@ngéﬁlgfi ri%éver s'g)dlum sulphate
andeOhERRARY ROEABEss Likder xR, €THE pRdubHB (sddl PHthd\NnBxt step
N Step 1 Q OHr--{ CI/ -ScH3 NN MSQR2C O TEA N
'tW%eépW'fﬂY@t'%H 5 1-(1- Benzhydryl - azetidin-3-yi)-1
Lc)mh@w &2 §rabictOH Pt D M/2Uo4 @+D. (0. 42 mmol ) of
-benzhydryl azeti di n- 3-ol and 117 4L (0.84 mmol)
triethylamne in 0.5 nL dichloronethane is cooled to
Step‘wc 65 L (0.50 mmol ) of nethanesul phonyl chloride
are added and the reaction mxture is stirred at -40

L 1o hour. After diluting Wit dlqmdsomsthanep%.
Q\ dolution is washed with sat ed aglieous sodl OH
car bgnate sol ution, dr| ed over Bodi'um sulnate an

conce g_to dryness Tihder vatuum yi el o‘rﬂgv
met hanesul phohi ¢ acid I-benzhydryl - 3-Nl

etlidin
est 0 my (% nmol ) B8M sodi um hydr reke (60% N
dis ion in ﬁéral oil) are addedr—‘toasolutio/
57 mg (0.84 mmoyNof ypyrazole in 0.5 nL B
N, N- di net hyl f or manij/de™ After 15 stirring for 10
m nut es at roomte ature the mxture is poured onto

a sol ution
(3R) 3-Amino-4-(2- quoro p%enyl) 1-[3-(4-pyridin-2-yl-piperazin-1-yl)-azetidin-1-yi}-

butan-1-one

The product of step 3 is dissolved in 2 mL of a 30% solution of trifluoroacetic acid in
dichioromethane and stirred 1 hour at room temperature. Then dichloromehtane is
added. The reaction mixture is concentrated under vacuum. This procedure is repeated
3 times. The crude product is purified by HPLC yielding pure (3R)-3-Amino-4-(2-fluoro-
phenyl)-1-[3-(4-pyridin-2-yl-piperazin-1-yl)-azetidin-1-yl}-butan-1-one.

LC/MS (I): rt 4.75; m/z 398 [M+H]".

"H-NMR (DMSO-dg): 2.27-2.38 (m, 2H), 2.86-3.09 (m, 6H), 3.60-3.80 (m, 6H), 3.96-
4.06 (m, 2H), 4.24 (m, 2H), 6.75 (m, 1H), 7.00 (m, 1H), 7.15-7.18 (m, 2H), 7.29-7.34
(m, 2H7.62 (m, 1H), 7.98 (bs, 2H), 8.12 (m, 1H).
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met hanesul phoni ¢ acid 1-benzhydryl -azetidin-3-yl ester

in 0.5 nL N, N-di nethyl- formam de. The reaction
woreoosazEa3i s stirred overni ght by 100C. Then, aPCBEEP2005/006162
cooling to roomtenperature, ethyl acetate is added
and the resulting nmixture i f“washed with saturated
aqueous sodi um bi carbonate solution, brine, dried over
sodi um sul phate and 20 concentrated under reduced
pressure. The crude product is purified by flash

ography (silica gel, cyclohexane to 25% of

ethyl acetate in cyclohexane) affooding the title

conpound. LG M5 (L)~ 15- gradient jrt 1.50; niz 290
@ C ?_OJ%

Ex

[ MPFH +. 25 WD 20 / EPRD0O5006D6162 115
Step 2 NN N H2, ~HCOSN

\ NN H

1- Azetidin-3-yl-1 pyrazol e ALﬁifture of 91 ng (0.31

mol ) of 1-(1-benzhydryl-azeti di -yl )-1H pyrazol e

(Step 1), 5 25 ng (0.39 mml) of nium f or mat e and

30 ng of 10% pal | adi um on char coalNy 2 nmL of ethanol

are stirred at reflux tenperature for 30 m nutes.

Then, a further 30 ng portion of 10% pal | adi um on
Skgp@rcoal are added and the reaction m xture is stirred

days at room tenperature under a hydrogen
at nosphere. The reaction mxtureis filtered through f¢>
celite a concentrated to dr9ﬂé§§4 The resul ting N\ﬁ

azetl di n- vedo,di H 0 pyfagol® 7S used in the nex
0 M T houtTHaur t he i fcation. PY@zrNs (1) K- 9
' rt—o-—35—nzv124\ [ MtH +. -Step—>8 0 O"\NH O

(IR -[1-(2-Fl uoro-benzyl)-3-o0xo0-3-(3-pyrazol -1-yl -azet
1- Hhzhodd)sREQRE - §BIRAf acid  tert-butyl ester A
A SoBRpAtoé 00 lml(@)Q,Z’oambrqfI1raln¢ntprﬁz)yd2§lf@8fidio&@-qmeﬂ;7l jJL- (0.84 mmol)
triethylamine in 0.5 mL dichloromethane is cooled to —40°C. 65 pL (0.50 mmol) of
methanesulphonyl chioride are added and the reaction mixture is stirred at —-40°C for 1
hour. After diluting with dichloromethane, the solution is washed with saturated
aqueous sodium bicarbonate solution, dried over sodium sulphate and concentrated to
dryness under vacuum yielding methanesulphonic acid 1-benzhydryl-azetidin-3-yl
ester. 30 mg (1.26 mmol) of sodium hydride (60% dispersion in mineral oil) are added
to a solution of 57 mg (0.84 mmol) of pyrazole in 0.5 mL N,N-dimethylformamide. After
stirring for 10 minutes at room temperature the mixture is poured onto a solution of the
methanesulphonic acid 1-benzhydryl-azetidin-3-yl ester in 0.5 mL N ,N-dimethyl-
formamide. The reaction mixture is stirred overnight by 100°C. Then, after cooling to
room temperature, ethyl acetate is added and the resulting mixture is washed with
saturated aqueous sodium bicarbonate solution, brine, dried over sodium sulphate and
concentrated under reduced pressure. The crude product is purified by flash
chromatography (silica gel, cyclohexane to 25% of ethyl acetate in cyclohexane)
affording the title compound.
LC/MS (I): 15-95 gradient rt 1.50; m/z 290 [M+H]J".
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butyric acid, 95 ng (0.70 nmol) of
1- hydroxybenzotri azole, 133 ng (0.70 nmmol ) of 1-
weedwgh2331( 3- di net hyl am nopr opyl ) carbodi i m de PCT/EP2005/006162
hydrochl oride and 325 L (1.86 mmol) of 20
N, N- di i sopropyl et hyl ami ne i M52 nlL of dichl or omet hane
is stirred 30 mnutes at room tenperature. Then, 76
ng (0.62 nmol) 1l-azetidin-3-yl-1 H pyrazole (Step 2)
in 0.5 nL of dichloronmethane are added. The m xture
StgP2 stirred overni ght at roomtenperature. The
solution is diluted with dichloronmethane, washed
sequentially with 1'N/hydrochloric acid, saturated
aqueous sodi um bic Mo¥nate sol ution and brine, dried
over sodi u | phate a trated to ess
under vac The product?ﬂ%ﬁ%@ggﬂﬁn t he nex \ﬁstep
i i puri fi cat i-er—WD-2605/ 12
;\ 116 LG/ M5 (1): 15-95 dient it
2.28; mz 403 M| +. Step 4 O O/ NH2 H-OH 40~-NH
OTFA N N~ F ~N DCM/ N N\ N2 ND5
.Lp&gﬁamgg¢nﬁHp@w@z&g fl uoro- phenyl) - 1t(3-pyrazol-1-yl-aze
uc

f1din- 1-one The f ste i'S
A reﬁr%@%pfl%ﬁ ”?9n(013 gD 05136%%@an? Grredfing Vi 5@%%&%% (gep 1),
25 ﬁﬁj @ 3 mrsbicHi aheBBURREMaRcrEt 30 fngcbfho@o bamardmnabn rcp@ftoal in
erature. Then di chl or onet han

2 loghe e AT ST Pk A S oG P NSl FHHgher 30 mg

por%r@%?q@%?gélﬁad’ iR At PRrcodl été@@dedﬁﬁd FleUdactibnofhidlireiis stirred 3
puri f HPLC vyi el di n%

daxs:g% rqprgnqeﬁ@e@tlerg W45 yg@gen atmosphere. The reaction mixture is

fllth@@'i‘rleoh?H c(eﬁrepaﬁcaé@ﬁceﬂatruﬂeda@earyﬁlés% Jl'h)é| st @M= dre88i8-3-yl-1H-
as the formate salt 02; mz 303

pyrﬁWﬁq@USWNﬂﬁzﬂ%ﬁ@@‘M%&utﬁﬁfﬁ ‘r‘ﬁ'f'céil%” 2.73 (m 2H),
LCA?\Aé?g).(mgé adicht R 0-36; k2 oy [MEH]" 4. 22- 4.39 (m 2H),
4.43-4.55 (m 1H), 5.51-5.24 (m 1H), 6.27 (m 1H),
7.09-7.14 (m 2H), 7.24-7.32 (m 2H), 7.52 (s, 1 H),
StehB3 (s, 1 H, 8.18 (s, 0.7H).

O

O

EDC HOBt
DIEA DCM

(1R)-[1-(2-Fluoro-benzyl)-3-oxo0-3-(3-pyrazol-1-yl-azetidin-1-yl)-propyl]-carbamic _acid

tert-butyl ester

A mixture of 184 mg (0.62 mmol) of (3R)-tert-butoxycarbonylamino-4-[2-fluoro-phenyl}-
butyric acid, 95 mg (0.70 mmol) of 1-hydroxybenzotriazole, 133 mg (0.70 mmol) of 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochioride and 325 pL (1.86 mmol) of
N,N-diisopropylethylamine in 2 mL of dichloromethane is stirred 30 minutes at room
temperature. Then, 76 mg (0.62 mmol) 1-azetidin-3-yl-1H-pyrazole (Step 2) in 0.5 mL
of dichloromethane are added. The mixture is stirred overnight at room temperature.
The solution is diluted with dichloromethane, washed sequentially with 1N hydrochloric
acid, saturated aqueous sodium bicarbonate solution and brine, dried over sodium
sulphate and concentrated to dryness under vacuum. The product is used in the next

step without further purification.



15 Exanple 53 and 54 FOF FNH2 OHOHF J,~ NH OH
OH NN FN N~ N F 53 FF54 FF 20 WO
wQ@e®5n133131 PCT/ EP2005/ 006162 117 Step 1 OHP¢T/EP2005/006162
MS2Cl 0/SCH3 F Nt TEANE +F N CNN NNFFF
F N~ NNF
1- (1-Benzhydryl -azetidin-3-yl)-3-trifl uoronethyl -
H pyrazol e and 1-(1-benzhydryl -
| I 1 Hpyrazole 5 A
LCARS - HeoPurly fgfhzé 9% ABEY yfmhr Py
1 benzhydryl azeti di n- 3- ol and 535 L (3.68 mml)
Stetpr{_)et hylamine in 7 nL dichloronethane is cooled to
40C. 178 L (2.2 mmol ) of net hanesul phony[ chl ori de
are added and the reaction m xture is stirred at -4
for] 38 mnutes. After adding dic
S |0l Sowashed with sat urated
bi carbonpt ef|sol uti on, driT€8 over

concentf atéd -
= DCM
D
N~

5  (3R)-3-Amino-4-(2-fluoro-phenyh-1-(3-pyrazol-1-yl-azetidin-1-yi)-butan-1-one

The product of step 3 is dissolved in 1mL of a 30% solution of trifluoroacetic acid in
dichloromethane and stirred 1.5 hours at room temperature. Then dichloromethane is
added. The reaction mixture is concentrated under vacuum. This procedure is repeated
3 times. The crude product is purified by HPLC yielding pure (3R)-3-amino-4-(2-fluoro-
10  phenyl)-1-(3-pyrazol-1-yl-azetidin-1-yl)-butan-1-one as the formate salt.
LC/MS (Il): rt 5.02; m/z 303 [M+H]".
'H-NMR (DMSO-dg): 2.17 (m, 2H), 2.73 (m, 2H), 3.38 (m, 1H), 4.07-4.12 (m, 1H), 4.22-
4.39 (m, 2H), 4.43-4.55 (m, 1H), 5.51-5.24 (m, 1H), 6.27 (m, 1H), 7.09-7.14 (m, 2H),
7.24-7.32 (m, 2H), 7.52 (s, 1H), 7.83 (s, 1H), 8.18 (s, 0.7H).
15

Example 53 and 54

| bis i
o)
F
NH, O H OH F
’ NH, O H/U\OH
g N
F N !
I\ N—
N FF \\
53 F 54
Foor F

20
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10 dryness under vacuum yi el di ng net hanesul phonic acid
1- benzhydryl -azetidin-3-yl ester. 295 ng (7.3 mol)
w@boosozhiteim hydri de (60% di spersion in mneral PCT/EPR0&006162
added to a solution of 500 (3. 67 mmol ) of
3-trifluoronethyl-1 H-pyraz%lle in 2 m
tetrahydrofuran. After stirring 10 m nutes at room
terrperature a solution of the nmethanesul phonic acid
{)enzhydryl azetidin-3-yl ester in 3 nL
Stepg rahydrofuran is 15 added. The reaction mxture is

stirred under [£rowave heating at 100C Por 20

m nut es. zmafter %%ﬁ%ll ng to roog?ﬁﬁ%v@# ure; ethyl
acet & ed gg ; xoure’is ed
vvith dted aq icarbonat g sokiuﬁ?(g‘h‘h
brine, d over sodium su phat € and conceqt rated to
dryness. 7 crude product is pu ed by flash

chr omat ography (silica gel, cycl ane to 25% of

ethyl acetate in 20 cycl ohexane) affording the title
conpounds. LC/Ms (I1): it 3.21 and 3.32; {mz 358

[ MPFH +. WD 2005/ 121131 PCT/ EP2005/ 006162y 118 Step 2
F NNFFN N FF+ N F HCOONH41 Pd/C N~ NN FF +

N -; FF]/ 1 FF NHNFH
1- Azetidin-3-yl-3-trifluoro 1 H pyrazol eNan
l-azetidin-3-yl-5-trifluoro t yI Fl H 5 pyra e A .

m xture of 320 ng (0.87

1- (1- benzhydryl - az# yI) 3-tri vy B
pyrazol e and +

1- (1- benzhydryl -azeti di n=3yl)-5-trifl uoronethyl -

1H pyrazole (Step 1), ng (2.61 mol) anmmoni um

formate and 110 ng of 1@%-pal | adi um on chareoal in 5

nmL of ethanol are stirred at reflux terrperature for 30
1-(frBenzkydrylazeidinGny)-B il hoyraaele N9 benzhyd

azétf&?r?%*l?@ tr‘ﬂ%ﬁc&m@tgyﬁﬂfl'gwa%dthr ough celite and
ryness

A sblutivetdf di#® ng (il 853mmalfaf icheswBydyitazebifinyd-alA51de> 3l (3.68 mmol)
trle%hyqargltnledlln% 3mM'd|§hl&foHétHr5?{e°EE£JB(éd to —40°C. 178 uL (2.2 mmol) of

methanesulphonyl chioride are added and the reaction mixture is stirred at —40°C for

30 minutes. After adding dichloromethane, the solution is washed with saturated
aqueous sodium bicarbonate solution, dried over sodium sulphate and concentrated to
dryness under vacuum yielding methanesulphonic acid 1-benzhydryl-azetidin-3-yl
ester. 295 mg (7.3 mmol) of sodium hydride (60% dispersion in mineral oil) are added
to a solution of 500 mg (3.67 mmol) of 3-triflucromethyl-1H-pyrazole in 2 mL
tetrahydrofuran. After stirring 10 minutes at room temperature, a solution of the
methanesulphonic acid 1-benzhydryl-azetidin-3-yl ester in 3 mL tetrahydrofuran is
added. The reaction mixture is stirred under microwave heating at 100°C for 20
minutes. Then after cooling to room temperature, ethyl acetate is added and the
resulting mixture is washed with saturated aqueous sodium bicarbonate solution, brine,
dried over sodium sulphate and concentrated to dryness. The crude product is purified
by flash chromatography (silica gel, cyclohexane to 25% of ethyl acetate in
cyclohexane) affording the title compounds.

LC/MS (I1): rt 3.21 and 3.32; m/z 358 [M+H]".
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1 Hpyrazole title conpounds are used in the next step

W thout further purification. LG M (I1): it 1.51 and
waz@si2msr 192 [ MHH] +. 15 20 WO 2005/ 121131 PCT/EP2005/006162

PCT/ EP2005/ 006162 119 Step. 3 0 40NHO NNF F -'-

N~J-, F\I N~\ ONHOBBC HBt FF OH+ +FF

4 F ~DCMO4ONHO FFFHFFN F FN\FF F

F (1R -{3-Ox0-1-(2 4

5-trifluoro-benzyl)-3-[3-(3-trifluoronethyl-pvrazol -1-
SteP|2) - azetidin-1-yl | 5 propyl }carbanmic acid tert-butyl

ester and F

(IFQ-{S-oxo-l-(2,4,S-ffufﬁépro-benzyl)-a - (5-

trifluoronethyl-pvrazetgl-pF)-azetidin-3ey/|-propyl}-c

arbam c acid ert-@‘(yl est er Am'xtl’aﬁ/of 289 ny

(0.87 mmol) F

(3R)-3-tert oXyc

phenyl)-butyric gei

1- hydr oxybenzot r

1-ethyl-3-(3-di yl am nopr opyl ) carbodi i m de

hydrochl oride and 330 | 10 (1.88 nmol) of

N, N- di i sopropyl et hyl am ne| | di chl or onet hane

Is stirred 30 mnutes at H€98¥H%ﬁgk166 ng (0.87 mol)

of a mxture of l-azetidih-3-yl-3- trifl uoronethyl-1

H pyrazol e and 1l-azetgdin-3-yl-5-trifluoronethyl- 1

ar bonyT am nQs A
, 128 ng (0.95

2,4, 5-trifluoro

H pyrazol e ( Step= nmL of di &ATpromet hane are
added. The m xt Igrstirred o i ght at room
t enper at ure. e sol utiontis [di AM th

di chl oronet h , washed sequﬁ ialHy with 1 N 15

hydr ochl ori cHaci d, saturated 'aqueous sodi um
bi carbonate solution and brine, dried over

1-Azetidin-3-yl-3-trifluoromethyl-1H-pyrazole and 1-azetidin-3-yl-5-trifluoromethyl-1H-

pyrazole
A mixture of 320 mg (0.87 mmol) 1-(1-benzhydryl-azetidin-3-yl)-3-trifluoromethyl-1H-

pyrazole and 1-(1-benzhydryl-azetidin-3yl)-5-trifluoromethyl-1H-pyrazole (Step 1), 164
mg (2.61 mmol) of ammonium formate and 110 mg of 10% palladium on charcoal in 5
mL of ethanol are stirred at reflux temperature for 30 minutes. After cooling to room
temperature, the reaction mixture is filtered through celite and concentrated to dryness.
The 1-azetidin-3-yl-3-trifluoromethyl-1H-pyrazole and 1-azetidin-3-yl-5-trifluoromethyl-
1H-pyrazole titte compounds are used in the next step without further purification.
LC/MS (I): rt 1.51 and 1.66; m/z 192 [M+H]".
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sodi um sul phate and concentrated to dryness under
vacuum The product is used in the next step w thout
wo evoshen3purification. LG M (I1): 5-80 gradi eP€T/EP1005/006162
5.48 and 5.58; mz 507 [M+H +. 20 WD 2005/121131
PCT/ EP2005/ 006162 120 Step?4 0 HOH 40 0 NH O NH2
ONN FLFi t NN FFNFFTFAFS53FFFF O
+ DCMO + 40J~-NH O HAOGHNH2 0 Ng N F O F F F\\
NN F~\ FFF F 54 F (3R-3-Amino-1-[3-(3-trifl
SteGr omet hyl - pvrazol - 1-yl ) -azeti din-1-yl | -4- (2, 4,
5-trifluoro- phenyl)-butan-1-one (53) apd Q

(3R)-3-am no-1-[ 3-(5-trifp uoronet hyl - ,;“_Jr-%i)- 5
azetidin-l-yll-4-(24& No-Hrifl uoro-phenyl)=buyandl - one
(54) The products oﬁﬂw is dissolved i 1

30% sol uti on of {fluoroacetic acid in
di chlyor onet hane stirred 45 m nutes at
di_chljor onet hane s added. The reaction.r

orftenfi abed under vacuum EOU, BOPr ocedur e its repeat e’g

3 ti OoH + _—

+
F N~ DCM o
L/ I
O NH O

(1R)-{3-0Ox0-1-(2,4,5-triflucro-benzyl)-3-[3-(3-trifluoromethyl-pyrazol-1-yl)-azetidin-1-yl}-
propylicarbamic_acid tert-butyl ester and (1R)-{3-oxo-1-(2,4,5-trifluoro-benzyl)-3-[3-(5-

trifluoromethyl-pyrazol-1-yl)-azetidin-1-yl}-propyl}-carbamic acid tert-butyl ester

A mixture of 289 mg (0.87 mmol) of (3R)-3-tert-butoxycarbonylamino-4-(2,4,5-trifluoro-
phenyl)-butyric acid, 128 mg (0.95 mmol) of 1-hydroxybenzotriazole, 182 mg (0.95
mmol) of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and 330 pL
(1.88 mmol) of N,N-diisopropylethylamine in 6 mL of dichloromethane is stirred 30
minutes at 0°C. Then, 166 mg (0.87 mmol) of a mixture of 1-azetidin-3-yl-3-
trifluoromethyl-1H-pyrazole and 1-azetidin-3-yl-5-trifluoromethyl-1H-pyrazole (Step 2) 2
mL of dichloromethane are added. The mixture is stirred overnight at room
temperature. The solution is diluted with dichloromethane, washed sequentially with 1N
hydrochloric acid, saturated aqueous sodium bicarbonate solution and brine, dried over
sodium sulphate and concentrated to dryness under vacuum. The product is used in
the next step without further purification.

LC/MS (I1): 5-80 gradient: rt 5.48 and 5.58; m/z 507_[M+H]+.
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The crude product is purified by HPLC yiel ding both
regi oi soners (3R)-3-am no-1-[3-(3 1o
wao eoosShiziasonet hyl - pyrazol - 1-yl ) -azetidin-1 PCT/EP2005/006162
-yl ]-4-(2, 4, 5-trif|uoro-phegzyol)-butan-l -one (53) and
(3R)-3-am no-1-[3-(5-trifiuoronethyl -pyrazol -1-yl)-aze
tidin-1-yl]-4-(2,4,5-trifluoro- phenyl)-butan-1-one
(54) as formate salts. 53: LCOM (IV): rt 4.37; nlz
407 [MHH +. "H NVR (DMSO-d6): 2.32-2.38 (m 2H), 2.85
Ste(Pn‘} 2H), 3.61 (m 1 H), 4.25 (m 1 H), 4.34 15 (m
4.45 (rn, 1H), 4.59 (m 1H), 5.350(m 1H), 7.00
(m , 1.47-7.57 (m 2H), 784(m/ﬂ\,814(s,
Hﬁj)4 LG MS (1V): rt 4.64; mz 407 Phirhlnt. o' H NVR
):232238(m2H) 2.87 (m 2H), ’6

H, 4 . (m 1 H, 4.30-4.44 (m 2H) 1
(m 18, (m 1H), 6.81 (m 1H), 7.48A5F (
2H) 0 8.14 R\1: 2H) . WD 2005/121131 N
P 005/00634(:12 121 Exanpl es 55 and& O O FNxy
N HOHFHA NH2 O NgtMg F F NN 55 56 Skep 4
tN-NF O—|OONF \' N J MsSRA N~O/NTEAH/F F
1-(1- Benzh_ydryl azeti di n- 3- ¥) 3-yl)-3-cycl opropyl
H pyr azoel e and 1-(1-benzhyd -azeti dlj\ yI)
5- eyL;Io QPyL-1 Hpyrazole o on
NH, O
Nj
N— F
F \ N—N
F F AN F \
F NS
g i | W
54 F

(3R)-3-Amino-1-[3-(3-trifluoromethyl-pyrazol-1-yh-azetidin-1-yi]-4-(2,4,5-trifluoro-
phenyl)-butan-1-one _ (63) and _ (3R)-3-amino-1-[3-(5-trifluoromethyl-pyrazol-1-yl)-
azetidin-1-yll-4-(2,4.5-trifluoro-phenyl)-butan-1-one (54)

The products of step 3 is dissolved in 3 mL of a 30% solution of trifluoroacetic acid in

dichloromethane and stirred 45 minutes at 0°C. Then dichloromethane is added. The
reaction mixture is concentrated under vacuum. This procedure is repeated 3 times.
The crude product is purified by HPLC yielding both regioisomers (3R)-3-amino-1-[3-(3-
trifluoromethyl-pyrazol-1-yl)-azetidin-1-yl]-4-(2,4,5-trifluoro-phenyl)-butan-1-one (53)
and  (3R)-3-amino-1-[3-(5-trifluoromethyl-pyrazol-1-yl)-azetidin-1-yl}-4-(2,4,5-trifluoro-
phenyl)-butan-1-one (54) as formate salts.

53: LC/MS (IV): rt 4.37; m/z 407 [M+H]".

"H-NMR (DMSO-dg): 2.32-2.38 (m, 2H), 2.85 (m, 2H), 3.61 (m, 1H), 4.25 (m, 1H), 4.34
(m, 1H), 4.45 (m, 1H), 4.59 (m, 1H), 5.35 (m, 1H), 7.00 (m, 1H), 7.47-7.57 (m, 2H),
7.84 (m, 1H), 8.14 (s, 0.5H).

54: LC/MS (IV): rt 4.64; m/z 407 [M+H]".

"H-NMR (DMSO-dg): 2.32-2.38 (m, 2H), 2.87 (m, 2H), 3.66 (m, 1H), 4.08-4.15 (m, 1H),
4.30-4.44 (m, 2H), 4.54-4.61 (m, 1H), 5.35 (m, 1H), 6.81 (m, 1H), 7.48-7.57 (m, 2H),
8.14 (s, 1.2H).
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A solution of 100 ng (0.42 mol) of
1- benzhydryl -azetidin-3-0l and 118 4L (0.84 mol)
wa edostitmBa ne in 2 L di chl oronmet hane i s cool BCI/EPANS/006162
to -40C. 40 L (0.51 nmmol) of 1o nethanesul phonyl
chloride are added and the Fdaction nixture is stirred
at -40C for 30 mnutes. After diluting with
di chl oronmet hane, the solution is washed with saturated
aaueou; sogign1bicarbonate solution, dried over sodi um
Ex a concentrated to dryness under vacuumto
yi el d net hanesul phoni ¢ acid 1-benzhydryl -azeti di n-3-yl
ester. 41 nmg (1 mmol)_of sodi um hydri de (60%
di spersifon in mineral pil) are added to a 15 sogﬁ;ion
of 9F . ) cycl opropyl -1 H pyra I, N
0.75 gggfuTanFﬁyAfté: 'rrimg 40 niﬁhté%Hat
room t e nmel hanesul phoni c

, sol ution of
acid 1- enzhydrylﬁgetidi n- 3-yl f Th N7 Nl
tetrahydrofuran is addeq. The reaktion mx e is
stirred under mcromm/e eating at 100C 20 min .

Then after cooling to foomtenperature and X
evaporating thestetrahydrofuran, ethylseacetate is
added and the WO 2005/ 131 PCT/ EP2005/ 006162 122

Stere1sulti ng mxture i s washed with saturated aqueous
€odi um bi carbonate solution, with brine, dried over

sodi um sul phate and concentrated to dryness. The =

products are used in the next step without furthew

purification. LM (I1): rt 2.79; nlz 330 I\/H-}—m 5

Step 2 tN-N N N HCOONH4, PdgOH) 2/ C @ +

F:~f N HO"Nt 1-Azetidin-3- \-gs\-ccycl opf op

e AR - '

I =52 ¢y cl opr opyl - 10
az A xtur A 1R8-mg (0. 53 ol )
(1- benzh;zg,éyl - aze¥1 di\n- 3-yl ) - 3-cytl apropyl -
pyr a e and 1-(1-benz} -azetidin-3-yl)- + =
5- cyekoapropyl - 1H pyr azga (Step 1), 103 ng (1.59 _/
mmol ) of ammoni um formate and 50 ng of 10% pal | aditim
on charcoal in 5 nL of ethanol are stirrg ght
at reflux tenperature. After cooling downit.o'Tgom 15

tenperature, 50 ng of 10% pal l adium(11) hydro
charcoal are added and the reaction mxture i
stirred under hydrogen atnosphere for 3 days.

1-( {-ilgeh%\}d'?\%atzgﬁdin-3-yl)—3-cyclopropvl-1H-pyrazole and 1-(1-benzhydryl-azetidin-

3-vh- 5-cyclopropyl-1H-pyrazole

A solution of 100 mg (0.42 mmol) of 1-benzhydryl-azetidin-3-ol and 118 ulL (0.84 mmol)

triethylamine in 2 mL dichloromethane is cooled down to —40°C. 40 uL (0.51 mmol) of
methanesulphonyl chloride are added and the reaction mixture is stirred at —40°C for
30 minutes. After diluting with dichloromethane, the solution is washed with saturated
aqueous sodium bicarbonate solution, dried over sodium sulphate and concentrated to
dryness under vacuum to yield methanesulphonic acid 1-benzhydryl-azetidin-3-yl ester.
41 mg (1 mmol) of sodium hydride (60% dispersion in mineral oil) are added to a
solution of 91 mg (0.84 mmol) of 3-cyclopropyl-1H-pyrazole in 0.75 mL tetrahydrofuran.

After stirring 10 minutes at room temperature, a solution of the methanesulphonic acid

1-benzhydryl-azetidin-3-yl ester in 0.75 mL tetrahydrofuran is added. The reaction
mixture is stirred under microwave heating at 100°C 20 minutes. Then after cooling to

room temperature and evaporating the tetrahydrofuran, ethyl acetate is added and the
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catal ysts through celite and renoving the sol vent
under vacuum a m xture of 1- azetid
w0 pe034A91138- cycl opropyl -1 H pyrazol e and PCT/EP2005/006162
1-azetidin-3-yl-5-cycl oprop I -1 Hpyrazole are
obtai ned. They are used in tHe next step without
further purification. 20 LG/ MS (I1): rt 1.39; mz 164
[ MEH] +. 25 V\D 2005/ 121131 PCT/ EP2005/ 006162 123
rk HF 4 N
resgttﬁg miestatre pﬁ @ﬁsued w'tficSRrutw @U?%L@Nq'@ 'Blfjﬁaﬁ?%ete golpfion. with
brme drielf dver sodium sulphate and concentrated to dryness. The products are used
f(R) -3-f3-(3-Cyclo razol -1 -yi)-azetidin-1-yll-
in @eé‘%"—sltel? E"tﬁo%”%”fth r|pHB¥ t'Bénzyl ) 5 propyl | carbanic
LC%SQII)‘ ﬁtrzt 7@%&'33@weﬁrand o
f(R)-3- (5 cycl opropyl - pyrazol -1-yl)-azeti di n-
1-yl 13 oxo 1-(2,4,5-trifluoro-benzyl)-propyll-carbamc
St%féd tent-butyl ester A m xture of 193 ng (0.58 mmol)
(3R) - 3- tent but oxycar bonyl am no-4-(2,4,5-trifluoro-

phenyl ) -b cid (Step 2), 78 ng (0.58 mml) of
1- hydr oxy otrlazole 111 mg (0.58 mml) of
1-ethyki34( - di net hyl am nopr opyl ) car bodi i m de

ride and 222 10 L (1.27 mmol) of
pr opyl ethylamne in | nL of dichloronethane is

stirrgd-30 ‘
O M N
HCOONH,, Pd(OH),/C \ / \
=N + N
’ mt —
N~ N N
H

\
N / H

1-Azetidin-3-yl-3-cyclopropyl-1H-pyrazole and 1-azetidin-3-yl-5-cyclopropyl-1H-

pyrazole
A mixture of 173 mg (0.53 mmol) 1-(1-benzhydryl-azetidin-3-yl)-3-cyclopropyl-1H-

pyrazole and 1-(1-benzhydryl-azetidin-3-yl)- 5-cyclopropyl-1H-pyrazole (Step 1), 103
mg (1.5 mmol) of ammonium formate and 50 mg of 10% palladium on charcoal in 5
mL of ethanol are stirred overnight at reflux temperature. After cooling down to room
temperature, 50 mg of 10% palladium(ll) hydroxide on charcoal are added and the
reaction mixture is stirred under hydrogen atmosphere for 3 days. After filtering the
catalysts through celite and removing the solvent under vacuum a mixture of 1-
azetidin-3-yl-3-cyclopropyl-1H-pyrazole and 1-azetidin-3-yl-5-cyclopropyl-1H-pyrazole
are obtained. They are used in the next step without further purification.

LC/MS (11): rt 1.39; m/z 164 [M+H]".
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m nutes at 0C. Then, 86 ng (0.53 nmmol) of a m xture of
1-azetidin-3-yl-3-cycl opropyl - | H pyrazole and

wda2@zaritdi n- 3-yl - 5-cycl opropyl - 1H pyrazol e i n BCBEP10085606162
di chl oro- nethane is added. The reaction m xture is
stirred overnight at roomtéfperature. The solution
is diluted with dichloronethane, washed sequentially
with 1 N hydrochloric acid, 15 saturated aqueous
so i um bi carbonate solution and brine, dried over
SteRydi um sul phate and concentrated to dryness to yield
the title conpounds which are used in the next step
without further purification. L MS-CLIVH rt 4.18; mz
479 [MrH +. 20 WD 2005/ 121131 PCT/ BEP2605/
Step 4 0 o ~OANH HO N/ 4~"NF
NJF N 5 TFA F 55 Nk O+ 0 HI--H

NNg F\)F\N t \ FFF56 F
(R) -8- Ami no- 1- [ B=( 3-cycl opr opyl - pyra
75— -4-(2 4 5-trifluoro-phenyl)- butan-[1-one (55)
R)"- 3-WmiSho- 1- [ 3- (5-cycl oPePYPBtpyrazol - 1-yl ) - azeti
-1 i 5H(2,4,5tr|fluer—e-—phen-yl) butanlone(5

F DCM
\ 7L
N O/U\NH 0

=

[(R)-3-[3-(3-Cyclopropyl-pyrazol-1-yl)-azetidin-1-yl]-3-0x0-1-(2,4, 5-trifluoro-benzyl)-

propyllcarbamic acid fert-butyl ester and [(R)-3-[3-(5-cyclopropyl-pyrazol-1-yh)-azetidin-

1-yl}3-ox0-1-(2,4, 5-trifluoro-benzyl)-propyll-carbamic acid tert-butyi ester
A mixture of 193 mg (0.58 mmol) of (3R)-3-tert-butoxycarbonylamino-4-(2,4,5-trifluoro-

phenyl)-butyric acid (Step 2), 78 mg (0.58 mmol) of 1-hydroxybenzotriazole, 111 mg
(0.58 mmol) of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and 222
ul (1.27 mmol) of diisopropylethylamine in 1 mL of dichloromethane is stirred 30
minutes at 0°C. Then, 86 mg (0.53 mmol) of a mixture of 1-azetidin-3-yl-3-cyclopropyl-
1H-pyrazole and 1-azetidin-3-yl-5-cyclopropyl-1H-pyrazole in 0.5 mL of dichloro-
methane is added. The reaction mixture is stirred overnight at room temperature. The
solution is diluted with dichloromethane, washed sequentially with 1N hydrochloric acid,
saturated aqueous sodium bicarbonate solution and brine, dried over sodium sulphate
and concentrated to dryness to yield the title compounds which are used in the next
step without further purification.

LC/MS (II): rt 4.18; m/z 479 [M+H]".
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The products of step 3 is dissolved in 1.4 nL of a 30%

solution of trifluoroacetic acid in dichloronethane
w@nwsa2i18r ed 45 m nutes at OC. Then met hanol | BCHEP®AS/006162

and the reaction mxture is concentrated to dryness.

The crude product is purifietf*by HPLC vyielding both

regi oi somers

(R)-3-am no-1-[ 3-(3-cycl opropyl - pyrazol - 1-y| )-azetidin

-1d}/ 10 4-(2,4,5-trifluoro-phenyl)-butan-1-one (55)

(R)-3-am no- 1-[ 3- (5 cycl opropyl - pyrazol -

1- yI) azetidin-1-yl]-4-(2,4,5-trifl uoro-oohenyl)-butan-

1- 56) as formate salts. 55 LONMS (JV): rt 7.34;
LMFH] +. "H NVR (DMSO d6): 0. 5817 HZI—QH g. 92

%H) 1.85 (m 1H), 2.31 (m 2H), 279 (m
350( My—4.16 (m 1 H), 4.32 (m 1 H), 2rq
1H, 4. 1H, 5.42 (m 1 H), 15 5. 1%,
7.41 1 H, W& (m 2H), 8.17 (s, 1 H) LG/ MBN—
. (29379 [MrH +. ' H NMWR ( ): 0. 6L

, 0.94 (mY2H), 1.87 (Tlg}\ 1H), 2.30 ( 2H) .
2.80 ('m 2H), 3. (m 1H), 4.05-4.57 (m 4H), 5.14
(m 1H), 5.95 (s,%tH), 7.41(m 2H], 7.69

8.16 (s, 14H). 20 WO 2005/ 12P€8h PCT/ E82005/ 0061-82
125 Further exanples fromthis series Are exenplified
below HSC F F O F H3C, F ~=N FN HF N# NH2 O CO |

NHZ FNH2 ONCO NOF FN~-J F OO OVgy bF -N
F-NFO QHNN FNFiINFNHS OONHZ OO F
NO F No E (ONO) I\IL—_L
F
F N-N

N~ ?7“
\ F A
F X £ 56
F

(&3-Amino-1-[3—(3-9{0!0propyl—pvrazol-1-yl)-azetidin-1-yl]—4-(2,4,5—triﬂuoro-phenyl)-
butan-1-one (55) and (R)-3-amino-1-[3-(5-cyclopropyl-pyrazol-1-yl)-azetidin-1-yil-4-
(2,4 5-triflucro-phenyl)-butan-1-one (56)

The products of step 3 is dissolved in 1.4 mL of a 30% solution of trifluoroacetic acid in

dichloromethane and stirred 45 minutes at 0°C. Then methanol is added and the
reaction mixture is concentrated to dryness. The crude product is purified by HPLC
yielding both regioisomers (R)-3-amino-1-[3~(3-cyclopropyl-pyrazol-1-yl)-azetidin-1-y(]-
4-(2,4,5-trifluoro-phenyl)-butan-1-one (55) and (R)-3-amino-1-[3-(5-cyclopropyl-pyrazol-
1-yl)-azetidin-1-yl]-4-(2,4,5-trifluoro-phenyl)-butan-1-one (56) as formate salts.

55: LC/MS (IV): rt 7.34; m/z 379 [M+H]".

"H-NMR (DMSO-ds): 0.58 (m, 2H), 0.92 (m, 2H), 1.85 (m, 1H), 2.31 (m, 2H), 2.79 (m,
2H), 3.50 (m, 1H), 4.16 (m, 1H), 4.32 (m, 1H), 4.42 (m, 1H), 4.54 (m, 1H), 5.42 (m, 1H),
5.94 (s, 1H), 7.41 (s, 1H), 7.51 (m, 2H), 8.17 (s, 1H).

56: LC/MS (IV): rt 7.19; m/z 379 [M+H]".

"H-NMR (DMSO-dg): 0.61 (m, 2H), 0.94 (m, 2H), 1.87 (m, 1H), 2.30 (m, 2H), 2.80 (m,
2H), 3.53 (m, 1H), 4.05-4.57 (m, 4H), 5.14 (m, 1H), 5.95 (s, 1H), 7.41 (m, 2H), 7.69 (s,
1H), 8.16 (s, 1H).
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assay. This assay is based on the cleavage of the
substrate A y-Pro- AMC (Bachem by 5 DPP-1V, releasing
WO e@e/1¥Bl The assay is carried out in 96-wel | PCT/EP2005/006162
mcrotiterplates. In a total volunme of 100 pl,
conpounds are preincubated W% h 50 pM DPP-1V enpl oyi ng
a buffer containing 10nmM Hepes, 150mM NaCl, 0.005%
Tween 20 (pH 7.4). The reaction is started by the
addition of 16 pM substrate and the fluorescence of
liberated AMC is detect eBSPHYSI0 ninutes at 25 C with
a fluorescence reader (BM> Fluostar; BMGio
Technol o |es usi ng an excitation vavel ength of 370 nm

Inhéfpitiora Af eaPlase| agiybh wagfmamipregnwithha cpplipyious fluorimetric
as%if' Ef'ﬁi@tars@&& %rba%ted MR bl%a\;lag%’ofméesdﬂ},ﬂb@ é@ré’ro%\tﬂ@%é%em) by
ounds were determ ned activ

DRisRAyeleaging fr@&r&M@dTB%tasmn [ qfrlmminména 96p@¢lbmrréowlat@ﬁ In a
tothiSRFurRE P b6 fkgoadpn;mawﬁﬁe ﬁﬁém@agat@ermw@l &1 DPP-IV employing

activities. hunman DPP-1V | ackin

bufferaestaining AP@MaHepes: 16em)yBNa@l 8:P66% Tween acg e €Ly dherreaction
alEF BM{Q&&M#&% M’ﬁlb@tr% A?fdethgggo@ése@ﬁcerwb@%te% )AMC is

usi on

secreted product (rhu -
detegtedpier i 10 minUtesoAt ParfenitaE Brrrescenge rea%wZBMﬁﬂ%star BMG-
Te%ﬁhdllig é:{j%s‘n@bér? e%nf%xtlbh %ﬁa@gleﬁgﬁlﬁ 658 n‘h"i‘%HS?efé?ﬁlsslon dvaIVﬁIength

t1"on of peptl ase activit term ne .
of 466y He a@@!ccpqr@édtr%tm@f DNIR® isCt dov ahedrhibiégrg potential of the

cor%gg%'ﬂb%%ér’é RGHAREDPP-f/ ﬁlvwgséﬁy% v\%rg %Qﬂrme@'\‘lﬁ%’thﬁuman and

M; ¢ > 1001 nM< nM "25
poiBEPRP- 1\1ﬁe@@m\gp)@eﬂf@mm@ghow@rcmaﬂﬁb@ gatisies.
Exanple 1C50 Exanple IC50 1 a Ea 39 a 2 a 21 a 40 a
3a22a4l1lb 4a23a42b 5a24a4d43 a 6 a 25 a
Solppley human ¥Ry gagking the otransmegniyang anoper &HAyBhPro766) was

exﬁ‘reg&do i#8a BrecdhbfarP YEAST 3train as Pre-Pro-alpha-mating fusion. The
secreted product (rhuDPP-1V-Gly31-Pro766) was purified from fermentation broth

(>90% purity).

In the table are listed the ICsp values for inhibition of DPP-IV peptidase activity
determined in assays as described above. The I1Csy values were grouped in 3 classes:
a <100 nM; b =101 nM and < 1000 nM ; ¢ >1001 nM < 2000 nM.



12 a31a50c 13 a32bb51c 14 a3 ab2b 15 a
34 a 53 a 16 a 35 a 54 a 17 a 36 a 55 a 18 a 37 a

wG 00121191 a 38 a WO 2005/121131 PCT/ EP2005/ 00 6RGREPAB006162
Clains 1. A conpound of th?27fornula (1) RB NH2 R6 R7
AZRbRIRR4ARSRIR ("~ N5 (nXor a
phar maceutically acceptable salt thereof, wherein a
dotted line indicates an optionally present double

bond and—wheregrn—q Z s setegted firomthe group
consi stixagn@e |pKanyl | Benpleyl|; IGadenixamp® 7 1Cs
cycl oatkyl—tmndany|l —tetrat-inyt—decatinyt;
het er pcyclte; andahegtier ob2@ycl g, ahegriein32 is a
opt i ofratHy——sdbstt+tjuted—wth—gne—or| rore RO —wherei n
R10 i $ i n@ependeatl|y| sel @tted [fram|the ¢Poup a
consi $tng—of—hatoegep—EN—CHTNHZ:| exo(=O—wher
the ring Bs at| | east| par2Ral |y 8atu[atéd; Rl1; band
R12; I5-Rit—+s—setected+Fromthe—group—econstsgthg—gf
Cl 6 al kyk; O|Cla6 aﬁkyl23and S-&1 |6| al kgl , | wherei|n
R11 i $—eptioenal-Hy—Hnterruptedby—oxygen—and i
R11 i $ opsional lg |substRéuted wath joneddr nprea
hal oger—independent| y—seleected—f+om the-grou
consi $ting off Fa gnd C 2520 Rl2ai s sel ddt ed| fr bm t|he
gr oup recenststng—of phenyl—heteroegyete—and-E3—+
cycl oal kyfr, wheaeiinl R1226s optianal|ly dabst]tuted
wi t h onre—or—mgreRl3—wheretnRI3—+s—Hhdepenrdentd-y
sel ected Bromithe drioup e@onsi sitiag |of hdbogep; 6N, |OH;
NHZ; oxo{(=0O-wherle-the—+ing++s—dtteast—partialhy
saturatedyg CL |6 al Kyl ; O2&1. 6 |al kyl|;| and7S- CL. 6bal Kyl ;

10 a 29 b 48 a

11 a 30 b 49 a

12 a 31 a 50 c

13 a 32 b 51 c

14 a 33 a 52 b

15 a 34 a 53 a

16 a 35 a 54 a

17 a 36 a 55 a

18 a 37 a 56 a

19 a 38 a




10

15

20

25

30

25 R1, R4 are independently selected fromthe group

consisting of H F, OH and R14; R2, R5, R6, R7 are
w0 pbepenaent |y sel ected fromthe group consi stPCIEP{005%06162

F; and R15; 30 R14 is independently selected fromthe

group consisting of CL.6 alk§l; O Cl_6 al kyl;

N(Rl4a)-Cl.6 al kyl; S-Cl.6 alkyl; C3.7 cycloal kyl ;

O C3.7 cycloal kyl; N(Rl4a)-C3.7 cycloal kyl; S-C3.7

cycloal kyl; -Cl1 6 alkyl-C3.7 cycloalkyl; OCl_6

al kyl - C3. 7 cycl oal kyl ; WOGdOBY 121131

PCT/ EP2005/ 006162 129 N(Rl4a)-Cl.6 al kyl-C3.7

cycloal kyl; S-Cl1_6 al kyl-C3_7 cycl oal kyl ; heterocycl e;
1. @mmtw@ytlflf@foﬂ(w@(a) heterocycl e; S- heterocycl e

Cl.6 al kyl -heterocycle; O Cl.6 al kyl-heterocycle;

N(Rl4a)-Cl. 6 al kyl - heterocycl e; S C1.6

al kyl - heter ocycllﬁg, N\M“R [ AR14 is optionally

substituted wt hal ogen i ndependent |y
selected 5 f€ |ng of F and d;
Rl4a is sel ect1 e’ gr i ng(lbf H and

Cl.6 al kyl; t| o kRg )Q'I ect ed romthe group
consi sting of C(R6aR6b) _ 6 al kyl; 10

- C( RéaR6b) O C3.7 cycl oal kyI C(R6aR6b) S-Cl.6 al kyl;

o AR LB S, FTIE s o

optaahy petert ddulsiel bomacin@3vhiereinicl oal kyl is optional Iy
substituted with one or nore R6d, wherein R6d 1is
i ndependently selected fromthe group consisting of

z ib&le@gwd fr&rh. the adréyp coramstmg(ﬂ‘  Fheawt; Iraphttyl; ; inddhyR62s.7RBtT)oalkyl;
indeR%ﬁ:' “WB ggeq%}e{lgtl Se eﬁn% Fetgﬁ?lbg}?lsegl i e%gnd is o|ptlonally
sutﬁ;ﬁhﬁ&t wdh brewr trivee &' umemmﬁa1 it iinppehdeitlyGsetdckad f;orﬁ::%he?group

'”9 %I?%%% &Y)SY d&%)t W%rﬁéeﬂgér Imr%r e@gégt%ama"y

satE&ﬁ@d RihemneirRi*R15a is i ndependent ly selected fromthe
group consisting of F;, d; and OH R3 is selected
fromthe group consisting of H and Cl.6 al kyl; 25

R“intsie(]mﬂéd froontheogroom rcengisingsofo€ . RalkyIRD)-CR3 alkij4 ,anR-SC1.6 alkyl,

R6, . R6b R e he.
o2 0% Bl PRRRBIEE M Frod SRR Bl gpronaty
sudsbaifKbwitande oRGIORY hélogem andEBertiertiy kelatiegifran g, gradwy consisting
oﬂgs op II onal Iy substituted with one or nore of RI15b

n R15b is independently selected fromthe group
conS|st|ng of F;, d; and OH 30 Optionally R6, R7

R12j igis%ﬁel‘chJ %W £ gor)cgﬁ)p (:onglstlng of phenyl; heterocycle; and C,.; cycloalkyl,
wherein R'? is optionally substituted with one or more R, wherein R"™ is independently
selected from the group consisting of halogen; CN; OH; NH;; oxo (=O), where the ring
is at least partially saturated; Cs.s alkyl; O-Cq.6 alkyl; and S-C1.5 alkyl;

R' R* are independently selected from the group consisting of H; F; OH; and R,
R2 R5 R® R are independently selected from the group consisting of H; F; and R™;
R' is independently selected from the group consisting of Cy.s alkyl; O-Cys alkyl;

N(R")-C alkyl; S-Ci.6 alkyl; Cs.7 cycloalkyl; O-Cay cycloalkyl; N(R'™3)-Cs.7 cycloalkyl:
S-Cs; cycloalkkyl; -Cis alkyl-Cs7 cycloalkyl;, O-Cis alkyl-Cs7 cycloalkyl,
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ni sO, 1, 2or3; WD 2005/ 121131 PCT/ EP2005/ 006162 130 X
is selected fromthe group consisting of -C(RL6R)-;

wo giRa)a8R-; -C(R 6Ra)-CR=, -C(Rl6Ra)-0O; PCT/EP2005/006162
-Q(R16Ra)-5-; -C(R 6Ra)-S(0) -; -C(RLl6Ra)-S(0) 2-;
-C(R16Ra)-NR-; and -C(RL6R&% CRL7R-; 5 R8 is sel ected
fromthe group consisting of H, F; C]—| and C1_6 al kyl,
optionally substituted with one or nore hal ogen
selected fromthe group consisting of F; and

: R9,
N(RTH:; CR17 alityéCondepystegbut | yS<elsecBbyl- @;quyﬁ@a&ygupheterocycle
O- ﬁ&E ?EIbng Qf R1H F hetdibcyclel — 6Sa4éfé/rlocyc9@t i gnal | %Ikyl hetﬁrocycle

futed Wwth one_or nore hal ogen selected fromt
O@muplkylmﬁt@@ﬁwlgt iME'GFCrs  allid-hgterorigleiR &iffes  alkyl-heterocycle;

Wh&%’%@{engecgweﬁaﬁ%)&%k%%df\&%ﬁ@ Sr HHoPa! Haf”o@@:% 'mebeada{uy Halected

are 1 ndependently Selected from

frotfmee@rwpcm@ngpf heeefClH, F; O ; ON and A, 15

provided that (a) one of Rb, Ais A; and (b) when A

is A and nis 1 and R6, R7 | oi ntl forman oxo (=0,
R'®Ri$ selettad frorhte groy RIGRENS O H ar@(%&m@b})l NR- ;

or- C(R16Ra) - CR17R-; and (c) when Ais A and nis 2

and R6, R7 jointly forman oxo (=0, Xis other than
opBhallg( Ri6R) seleoisdi dnal Ithe Fgrpgps@wﬂéa o of(RAB yioGps alkyl;

-Cﬁ%&? )S-@-é]:% {ycfogggl QS}QEJ%G':’)B% ICﬁ( O Gyl (g ) Cli)kél’ 1G, 7 cYcloalkyI
—C@‘fﬁqsb)—N(FF?i)styf caalWchyaiﬂdoaC(&FR )ngléfisé)i -Gis-e aRvisloglkyb whﬁgﬂm each
of 8%ﬂ<yP§HJ CFZ‘&@@AIW Vaqépstmﬂgl?y‘ §UE>% ﬂuyedZV'é.tﬁ Hhéu w@ﬁsmerem R

ne-or l'a 1's I ndependent
is selepenaentlyr oalecled frgmotle @em sENsigingt Oﬁahad@m @16 glkyl; and
c ak&xg nd C3_7 cycloal kyl, provided that nis 1; R18

s |nJe endently sel ected fron1the group consisting of

H Cl 6 alkyl; 30 Optionally a pair of Ra, Rb, R

RS g{sﬁ;ﬁﬁ gﬁr @3&%@%&; %&t@@ﬂﬁn‘nﬁﬁ%@%@fmﬁ@{sﬁﬁ omdaria%ﬁcalkyx

rovi ded t R forma Ting oth
than (a) pyrimdine when R6, R7 jointly forman oxo

RS &O@‘F%Q%l%{"“gg# e%El;’quoos'}‘oocs %ﬂ?@?ﬁ%%‘% G\rﬁg“gecéé gyejoatiot

anfir-6ms tahteyl-Go-o gpcledlgi whenslp B 8 apilgng}b/og@stxw with one or more
g, | 1220 [
21 é/hérénrl i3 ﬂs?n?(e‘!\%?%@er_ﬁ%( %ﬁ%cégc? frﬁli(?ﬂRgm)é‘ 8ok &bne%eing oPF; CI; and

R? is selected from the group consisting of H; and Cy alkyl,

optionally one or more pairs of R', R?, R®, R*, R® R® R™, R® R’ independently
selected from the group consisting of RY/R? R¥R? R¥R* RYR% R°/R®% R*/R® and
RS/R” form a Ca7 cycloalkyl ring, which is optionally substituted with one or more of

R wherein R™ is independently selected from the group consisting of F; Cl; and
OH;

Optionally R®, R jointly form an oxo (=O);

nis0, 1,2 or3;
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5 271 is selected fromthe group consisting of Z2; and

Z3; Z2 is selected fromthe group consisting of
w@b@agtii3napht hyl ; and i ndenyl; wherein Z2 i s PCT/EP2005/006162

optional l'y substituted with one or more R19; wherein

R19 is independently selectef%rom the group

consi sting of hal ogen; CN, COOR20; OR20;

C(O N(R20R20a) ; S(O 2N( R20R20a) 1o Cl.6 alkyl; OC1_6

alkyl: S C1.6 alkyl; COO Cl. ClL 6 alk ;
Xé%éii&@o&?f&fﬁ@ GiPwY ISR 1R el R AR -CRARY).CRe=,
GRORRY-620)CERLRS)-B- K YE(R' K PRoCL @ @16#@ (
H@% 0%1%0) 5(62 Cl. 6 al kyl - B and N(gzsso%% Qt@f%{% “NR™; and
X ein each Cl_6 al kyI is optionally
substltut ed wth one or nore hal ogen selected fromthe
of F;, and C; 15 Z3 is selected from

g oup g_l sti ng

Rt S&P&%ﬁ SWSFh:ﬂ IR} o ORI Ol Mo alT:k P ansti&hyl alkyl, optionally
substitutdd visH onglercabiaPalogen@IRAQENSH e §dd ting of

het er obi cycl e; wherein Z3 is optional ?15/5 gucgg?lls mL?Oci: and Cl;
W th one or nore R21, wherein R21 is independently

RS ERECREY s OMIdAABHOY ReRRRSI HbinNEheO |
oF€ QMGG BoRRRY b thedy) brdé‘%s?gﬁi?‘“t“?“f)i % F; and

C&E%‘EY'aPB%O” FEEQP&*E*@F WHDORS 20T MoreC)@PSRRE2RR ES) from e group
cob6idird\off22R323) ;. S(O N(R22R22a); C16 al kyl; O Cl_6
al kyl; S-Cl_6 alkyl; N(R22)-Cl.6 al kyl; COO-CL. 6
alkyl; OC(O- Cl.6 alkyl; C(ONR22)- C1.6 alkyl;
RINRRZR) in GhtiBsaib k¥l fro NUBZ8h %96 |
gl?O)ﬁ)(R%@Tgl Wpss S frs'?(ot%%cl 6 al kyl® Oﬁjé?%)c'd”dec'\’
al kyl; N(R2Z2) S(O) 2-Cl1.6 al kyl; and N( R22) S(O-C1_

R alAks(ﬂe, intdssTRicAthE 861BcteS ¥rdin %&ggouyg;cgﬁsfétgf@e?t 'gg % Cl mCNh and A",

%ﬁ%lhtuted with one or nore
pr\f’ b5 consisting of F: and O; Optionally R1 is

C(O)(;E§28ne prrRivinded 't C(O R22 is bound to a nitrogen,
tom of a_heterocycle or

het Z&wﬁ%@é\waﬂg 3@61%5 FRAgintRiorar &t @xo (=0), X is other than

| ndepeJmR??RFyOsebgz‘lGRq ij‘omrt bgq@pqgl G‘Ggrls;a,g.(yl ng of H
a

C1 _L al k nd

cyc?@a‘fvﬁ%//? A gy 'Isgc"t”&ijf rﬁa)' wm%fﬁm@mo&hﬁsm ipgther than
of pheij’GRPyeter ocycl e; heterobicycle; C3_7

cycl oal kyl , wherein A" is substituted with R23 and

wherei n phenyl is optionally WO 2005/121131

opRﬁHIEPWgSISOOGé@&ed13&ort$1Ubeé' tgﬂolas V‘béﬂ%f?s‘ﬁﬂ§ @fﬂ %‘@2 alkyl;
rein r r
-Og BRI LS it e Car vBhaiih s sl fse ” alkyl; and
-N at,edydioankglt eh
& I)t edydio lg L e@éﬁéﬁﬁp'@' Sé’iﬁf&lgﬁﬂ b?l()%/@féelkgz\lés optionally
%3 ¢ ﬁﬂt@%% or i R R RSTH N(dﬁ%?@?ﬂ'y selecged from the
gramblophsisting R2&)$Hen) zRgzmynaa@H 8RR, BeviddBaEh 1§ 1-

each C1.6 alkyl is optionally substituted wth one or
nore hal ogen sel ected fromthe group consisting of F;
R™dsthdebendently selected from the group consisting of H: Cy.g alkyl:

Optionally a pair of R?, R®, R® selected from the group consisting of R¥R®: and RY/R°
forms a ring Z*; provided that R¥R® form a ring other than
(@) pyrimidine when R® R’ jointly form an oxo (=O) and n is 1 and X is
-C(R™R?)-C(RY)=;
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R25 is selected fromthe group consisting of hal ogen;
CN, OR26; -Cl1.6al kyl -OR26 SR26; 10 oxo (=0, where
wWo b@snengl i s at | east partially saturated; N RRGRRIF005/006162
COOR26; OC(O) R26; C(O N(R26R27); S(O 2N(R26R27);
S(O N(R26R27); C1_6 al kyl; NPR26) C(O) R27; S(O) 2R26;
S(O R26; N(R26) S(O 2R27; and N(R26) S(O) R27; wherein
each Cl1.6 alkyl is optionally substituted with one or
nor e, hal agen sel ected fromthe 0 consi sting of
nd 872 $86 CeBREHIITT) 11080 rORaBo! pApeR At 24-tazole
c(O R26Nrnesn bl@"undﬁ oidtyni formgen, oMdi gngsﬁg%rhngs AtaAy X s
are

of a heg %ggl or heterobicycle;
indepen § Jected from the group consisting of H
Cl.6 alkyl; C3.7 cycloalkyl; and -C1_6 al kyl-C3.7

is optionally 20

«cycl oal kyl ; erein each C1 al k
Zé%ﬁ@?%ﬁﬁt@@ “gtqqo%%orgfstlﬁgpgzﬁangéeh sel ected fromthe
group consistl ng of F; and d; R23 is selected from
I stin =0), where the

O e SOl S0 D et A1 v 22
odﬂél?@@aéﬁ%@ﬁlbied%ﬂﬁorﬂi KymoreORTi @R&lelREUD Hobh s R tiMstBcted from
BRPrEOREEg yghaﬁomﬁ? &é@%&é"&%m‘ﬁa 2g°?>o§p0>zN<R2°R2°a )
ClapnakL 6"5”8% ) oo 2N BB 1RAS R31R3(2 ):Cro  alkyl
o( Fﬁé‘i & @g%m ééz)%@da) ﬁé@ N@és 9,2k SORI.s alkyl;
8(6340261 askyl nldéR?@)S(tBBIdaé &ﬂdyﬁ‘cbﬁ‘&j N(R?njst(djf-‘c% Oé"%/l wherem each
i,stin t1onal one th

Cwﬁ ?@ '%Ppg&'?”y @E%‘t“tﬁgd"'ﬁi‘s%}%e Ph&&%ﬁ@&@?ﬂf@@@t%&ﬁ@ﬁ the group
cohsietind &feF; 238 (gr oup consi sting of R29/ R29,; and

R30/ R30a forma C3.7 cycloal kyl ring, which is
optionally WO 2005/ 121131 PCT/ EP2005/ 006162 133

7% suibsibetettieth wiet droop eossistiyl & ©f, dF3RRaIKyMRIBYN té%%%’w ecalinyl;
Fnde t sel ect ed from;he group consi stin
neleRSGRREY R0 ele SR tic rntreRat Raoetanal ReeBaierb Mt ypne or more
thfd((lmrélad?zf‘ rSdeteb@wcgalr?OyIISelé@fé‘éﬂ fédrh rﬂlﬁle fou'ri coré;%@f halogen; CN:;
C a
ORY B (10 gl 88 s At as Barkalh saturatast| WRRTR): COOR™:
C(@)J‘*D(SRI2 iRy ed SQDFzN(f@:ﬁR”@f n@(@NI(mZRg?e)n sel. @Ctaﬁ@l fr QJTC pe alkyt:

|
PRSI oS B OBl a TP € Sy IR Cos ey
N(Faﬁﬂc(clpcfah:k@l A (OyINRS) E&yaukwaskcvjN(R%bl@r I&ﬁ%@g 01 s alkyi

S VTR A S L

Cieahyl st mmgmeliy Substtutedamith Grie &R m@r@hﬁo%é?d@@l@&@@rﬁdny the group

sel.ect t he group consisting of
Corl%‘“WlE s%n(gg ed fromthe group consisting of a

coval ent bond; -0-; -S; -S(2)-; -5O) -
Optionally R*' is C(O)R*, provided that C(O)R? is bound to a nitrogen, which is a ring

atom of a heterocycle or heterobicycle;

R® R¥, R¥ R™ are independently selected from the group consisting of H:
C1.6 alkyl, Ca.7 cycloalkyl; and -C.6 alkyl-C5; cycloalkyl;

A' is selected from the group consisting of phenyl; heterocycle; heterobicycle;
Caz cycloalkyl, wherein A' is substituted with R* and wherein phenyl is optionally
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-N(R34) -5 -N(R34) (O -; -C(OQNR34)-; -0(O-;

-C(O O -S(02)N(R34)-; -N(R34) S(O 2- S(O N(R34)-; and
WO NOR32NS( O -; R34 is selected fromthe group PCI/EP2005/006162

consi sting of H, C1_6 alkyl; C3.7 cycloalkyl; and 20

-Cl1.6 al kyl - C3_7 cycl oal kyl ‘13%herei n each CL 6 al kyl

is optionally substituted vvlth one or nore hal ogen

sel ected fromthe group consisting of F; and O ; T i's

sel ected fromt n%roup consisting of H, T1; and

subsitted; Wit on R 6 A Fr BReTE e hat?m%cleoheﬁegqh wg‘eofcaah%{ﬂalkw are

opBémdIt Ryibstitald vithdeeyt?; wherein T1 is optionally
subsfituted with one or nore R35; wherein R35 is

i ndependent |y sel ect ed from the group consisting of

2h 2R 8. 26,
R ?A 9&@8@ %én? r%3 h%@ S CNCéo@ﬁi zzfd)zc@w OR?:

Q@%ﬁg C(@% (ﬁ%@*{p@f@);N(R:lR )aﬁ@)N(R R?); Cis alkyl;
N(M‘*@B@(@) %E%?@u(R JRR3 Wt R3h d\ﬂeélﬁms eHBn&Y- Substituted

is optionally substituted wth one or nore
wmaaqregcmn@@mtqgea selesiedtifaan M@uemlemgw@ Fognd €1, and
C; T2 is selected fromthe group consi sting of C3_7
cycl oal kyl; indanyl; tetrali nry decal i né/r‘liz'6 5 GRS
R*hist e9leeiod flom KiedoRER PBHsingcIehalogns; &M i Lrealky-OR™ SR™;
onRLDPrerleréé 15 RRg id é&tlegstwawal|9@awéteavm§ar%ﬁ5 ); [EEOR?; OC(O)R%;

R36
R G A M R NN
S(?S%é Eﬁl&ﬁ@%(@@ﬁzané-:?@?@ﬁ@ JRTChy &bty baRYY, - SERV: is oéﬂlonally

efe the ring i's at l'east partially saturated
f36th; oneDR3Te hatloge) RelgctedfgP N RIrPBBTensisting of F; and Cl;
S(O)ZN( R37R38) S(O) N(R37R38) ; Cl 6 al kyl ;

7)%0) R38; S(O) 2R37; Sé%& N( R37) S(O 2R38; and
Onﬂeeelw) @ REQIR™ vitieyidech theh RO e*acpwmasm BETHAIGH)iS a ring
atHPh hblrBY ol dihoRéignigjagior e hal ogen sel ected from 5

e group consisting of F; and O ; optionally R36 is
C(O R37, provided that C(OR37 is bound to a nitrogen,

RWNREN i s iAdddehd QBkefedafrBRt HOGYSUE Bhsisting of H; Ikyl;
hetergbu:' cllde %@ R38 are mgy eFﬁ entll I gse ec ed6 AL

Caf reysloghey!; g?flﬂJpCtﬁoﬁ’é,‘V'sQa meyesaling; ‘(&"‘jel@'raﬁﬁgfp rscalkyl is optionally

subdtfl8a Wiyl one@ﬂ‘i‘ndr@%a@g@h k¥lected front el ik ¥bnsishg o€ FNand CI:
each Cl1-6 alkyl is optionally substituted with one or

nore hal ogen sel ected fromthe group consisting of F;
and G . 2. A conmpound according to claim1 of fornula

:( I5 RBNH2 R6 RT Ab z R N
R% is selected from the group consisting of F Cl; oxo (=0O), where the ring is at least

partially saturated; OR??; N(R?**R*®); C. alkyl, optionally substituted with one or more
R*; and -(C(R*R®)m-W-(C(R*R™))o"T;

R? is selected from the group consisting of halogen; CN; COOR®; OC(O)R®'; OR®";
SR¥; C(ONRR¥R¥);  S(Q)N(R*'R*); S(ONR¥R™); NR*)S(0)::R*? and
N(R*S(O)R*;

R?® R¥8 R¥ R3% gre independently selected from the group consisting of H; F; and
R33;

Optionally one or both pairs of R¥®, R*? R¥, R*? independently selected from the
group consisting of R?*/R??; and R*/R® form a Cj.; cycloalkyl ring, which is optionally
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RlL RRR4 R5 R$ RO (la) n or a pharmaceutically

acceptable salt thereof, wherein Z, R19, n, A X and
woRookay|a3t he neaning as indicated in claiml.PRDEB200#006162

conmpound according to claim1 or 2, wherein Z is

sel ected fromthe group co#¥isting of phenyl; and

het erocycl e; and wherein Z is optionally substituted

with up to 2 R1O, which are the sane or different. 25

4. A conpound according to any ope of the precedi g
suipstiditad withheneepmmRIDOF B sé’l’*&f?'éaR fﬁdm@n@dswwﬁelect d from the

grcﬁ% gfsh AYoOF: &1 afd OHON, and C1-6 al kyl. 5. A conpound
cor

Ing to 'any one of the preceding clains, wherein
Rl, R2, R4, R5 are independently selected fromthe

R8I QU Clgns"R%i B maeﬁéndéntl)ﬁ@@le@%&ﬂ%hk%e grg@p con5|st|ng of H;

optiohally substituted one or

Cie atiptiuBe, aydoalyihgne o-Caﬂyﬁ”tyr‘T@a ofCYtilﬁé'k}zS'r é‘@'@d‘?'ﬁ ge%q‘a@ng alkyl is
op%?ai\? 'sﬂbﬁﬁufe With YR 2ORRf ReidGen E&l&t@@%%/ﬂ'@@%ﬁg cohsisting of

oun accordlng to any one of the precedi ng
F; eh@iCirs, mhereln R6 and R7 jointly forman oxo (=0). 5
8. A conpound according to any one of the preceding
claims, wherein R6 and R7 are indegendently sel ect ed
R% riemsellaetegr from dbespsupngordisting #hdCel_ @kl Kgds, cycloalkyl; and

-Cbgélkg closHOP WA ER RMid Bpt@?\%ll?%uﬁ@ﬁtﬁeg with: orﬁ or more R¥®,

ccordi'ng to any one of the preceding clains,
whehesn @P% lmlndspefmcmay selegted from topiRsCURHRRRSISting of f Cl; and OH;
conmpound according to any one of the preceding clains,
wherein nis 1 and Xis -CHRc-. 15 11. A conpound
m,acareritiapgntenthyralented 6om threaioHR cEasIFNGQE) A2 alet ei n
nis 1land Xis -C(Ra)=CRc- and Ra/RGformsarlng
Z'. 12. A conpound according to any one of the
Wis eeledied grash dhargrouptransising of g cevalpgt honds -O- -5 -S(02)-; -S(0)-;
@?%Oan 4f.0x R . M _N(R¥™)S(0),-:
'Nggﬁpouéﬁ Jr dﬁ(%g@gnydﬁgof bﬁ? préég)e%l'?(ﬁﬂ ( ) O
S(@eRENn apd Nﬁ?p}%%w 14. A conpound accordi ng to any
one of the preceding clains, wherein R8, RO are H 25

15. A compound according to any one of the precedin
R liai selectetharasnntha DEPUR Camsistingcefimpbufds Rebr @uaﬂgcvlct?a'ky' and

-Cé?n¥lk9lr@3 Ofy S M PRI ch! @ Mkyl W1 8pdriaIfRaub &luteBGuith one or

more halogen selected from the group consisting of F; and CI;
T is selected from the group consisting of H; T and T%

T' is selected from the group consisting of phenyl; naphthyl; and indenyl; wherein T is
optionally substituted with one or more R*; wherein R* is independently selected from
the group consisting of halogen; CN; COOR¥; OC(OR¥; OR¥;
Cisalky-ORY;  SR¥;  SO)R¥;  S(O)RY; CONRR¥); S(O)NR*R®);
S(O)N(R¥R®); C1. alkyl; N(R*)S(0):R*; and N(R*)S(O)R®; wherein each Ci.s alkyl
is optionally substituted with one or more halogen selected from the group consisting of
F; and Cl;

T2 is selected from the group consisting of Cs7 cycloalkyl; indanyl; tetralinyl; decalinyl;
heterocycle; and heterobicycle; wherein T? is optionally substituted with one or more

R¥* wherein R* is independently selected from the group consisting of halogen; CN;
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H 30 17. A conpound according to any one of the

preceding clains, wherein A is heterocycle. 18. A
w@eovpozrisl accordi ng to any one of the precedi NBCTERI005006162

wherein A is selected fromthe group consisting of

1,2, 4-oxadi azole; 1,2, 4-triazble; 1,2 3-triazole; WD

2005/ 121131 PCT/ EP2005/ 006162 136 1, 2-di azol e; and

benzi m dazol e; wherein A" is substituted with R23 and

{ t ut with R25. 19. A
O TRy DR rkon g diauing e ok et Al spturated:
N(R27CR3P)S COGRY( %@RZM)WW)N@QRQWOQ@ R7F20); ,g(O)N(Rszs)

e e g %@%&w&?@%‘éﬁg' EaAJRORUOIR

wma‘relh @eclﬁ) g6 altyINg oplieiang subdirliield Wit oAB Gr thoré Balgen $Qected from
ing to any one of the preceding

oun
th%pgﬁu'%:on npa 8§ﬁi7a coval ent bond. 23. A conpound
according to any one of the preceding clains, wherein

a7 accarding to any one of the
opBRRA T i S PRI GO ISR To G reara, Mpich ' a ring

atsipos & hbtéhes)cld drihetdtebigycidwo R35, which are the sane or
different. 25. A conpound according to any one of the

precedi ng clains, wherein T is selected 20 fromthe
R3Gr REfp aﬁ@nﬁd@bha&t@ﬁ sBl@bt@GOﬁMﬁﬂ the FRELCRorsiStHg %@'llfy'@ s alkyl;
wher ei Tlsotlona\ substituted with one or
Capyclogfiye RNy égtsh%'kgé?ﬁe? ercleal evberein each /Q@O@JﬁdUﬁdoptlona”y
suBSR@EdinrE ohe of hiiréhalgeMBEkeiel fRAT BEQFNH @ods?stxﬁ? |o??1 % Cl.
fromthe group consisting of pyridine; aze
and wherein C3_7 cycloalkyl is selected fromthe 25
2. OK @UPpE@RBAGIOor Ity chlQMPh@pfoﬂﬁMlla;(la?nd cyclobutyl. 27. A
conmpound according to any one of the precedi ng clains,
wherein R35, R36 are independently selected fromthe
group consisting, of @ S(O) 2- Cl_6al kyl ;
-S(O)2NH2| -S(@’Z | gy [= -NH-S(O)2 ClL.6 al kyl ;
2 O -ClRaIkyI 35 WO

162 11137 28. A c(%ljpound
Ete TFomRehR® gr oup

accor di ng toRcl ai R
consi sting of

or a pharmaceutically acceptable salt thereof, wherein Z, R™, n, A, X and R® have the

meaning as indicated in claim 1.

3. A compound according to claim 1 or 2, wherein Z is selected from the group
consisting of phenyl, and heterocycle; and wherein Z is optionally substituted with
up to 2 R, which are the same or different.

4. A compound according to any one of the preceding claims, wherein R is selected

from the group consisting of F; Cl; CN; and Cy.¢ alkyl.
5. A compound according to any one of the preceding claims, wherein R, R?, R* R®
are independently selected from the group consisting of H; F; and C.s alkyl,

optionally substituted with one or more F.

6. A compound according to any one of the preceding claims, wherein R®is H.
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C F\ -N-N-N NNN \ NHz OUO (NH2 O O 7JH2J O N
FFF O CHBO F NNJ -N NI NI N-NPiNHOO
W®@2005/10H21 O ~O NI~ NNFV F F F H3C F QO 0 PCI/EP20b5/006162

N \ NHONCOGgj~i NNO NFFF H3CHOQT, NNHC
CH3 H3C -NF-NNNI -N$NHOOF *NH2 ONNNF
~/ F F WD 2005/121131 PCT/ EP2005/ 006162 138 F -N F

NNF N

7. A compound according to any one of the preceding claims, wherein R® and R’

jointly form an oxo (=0O).
8. A compound according to any one of the preceding claims, wherein R® and R’ are
independently selected from the group consisting of H; and Cq alkyl, optionally

substituted with one or more F.

9. A compound according to any one of the preceding claims, wherein n is 0 and X is
-CHR*-CHR"-;

10. A compound according to any one of the preceding claims, wherein n is 1 and X is
~CHR®-.

11. A compound according to any one of the preceding claims, wherein n is 1 and X is
-C(R%)=CR°- and R¥R° forms a ring Z'.

12. A compound according to any one of the preceding claims, wherein nis 1 and X is
-CH(R®-CR°= and R*/R° forms a phenyl.

13. A compound according to any one of the preceding claims, wherein Z'is phenyl.
14. A compound according to any one of the preceding claims, wherein R8 R®are H.
15. A compound according to any one of the preceding claims, wherein A is A

16. A compound according to any one of the preceding claims, wherein R?, R®, R® are
H.

17. A compound according to any one of the preceding claims, wherein Al is

heterocycle.

18. A compound according to any one of the preceding claims, wherein A' is selected

from the group consisting of 1,24-oxadiazole; 1,24-triazole; 1,2,3-triazole;
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18.

1 2-diazole; and benzimidazole; wherein A" is substituted with R*®> and optionally
substituted with R*.

A compound according to any one of the preceding claims, wherein R% is

| _(C(RZQ RZQa))m_W_(C(R3OR3Oa))O_T.

20.

21.

22.

23.

24.

25.

26.

27.

A compound according to any one of the preceding claims, wherein R®is Cl.
A compound according to any one of the preceding claims, wherein m and o are O.

A compound according to any one of the preceding claims, wherein W is a covalent
bond.

A compound according to any one of the preceding claims, wherein T is H;

A compound according to any one of the preceding claims, wherein T is phenyl,

optionally substituted with one or two R* which are the same or different.

A compound according to any one of the preceding claims, wherein T is selected
from the group consisting of heterocycle; and Ca.7 cycloalkyl; wherein T is optionally -

substituted with one or two R, which are the same or different.

A compound according to claim 25, wherein heterocycle is selected from the group
consisting of pyridine; and azetidine and wherein Cs.7 cycloalkyl is selected from the

group consisting of cyclopropyl; and cyclobutyl.

A compound according to any one of the preceding claims, wherein R*, R are
independently selected from the group consisting of F; Cl; -S(O).-Cy.salkyl;
-S(0)2NH;; -S(0)x(C1s alkyl)z; “NH-S(0)2-C1. alkyl; and
-N(C1.s alky)-S(O)>-C1.6 alkyl.
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28. A compound according to claim 1 selected from the group consisting of
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30. A pharnaceutical conposi®fon conprising a conpound
or a pharmaceutically 5 acceptable salt thereof
according to any one of the clains 1 to 29 together
with a pharmaceutically acceptable carrier. 31. A
phar maceut i e conmposition acc ng to cl ai m 30,
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A prodrug compound of a compound according to any one of the claims 1 to 28.

A pharmaceutical composition comprising a compound or a pharmaceutically
acceptable salt thereof according to any one of the claims 1 to 29 together with a

pharmaceutically acceptable carrier.

A pharmaceutical composition according to claim 30, 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
29; another DPP-IV inhibitor; insulin sensitizers; PPAR agonists; biguanides:;
protein tyrosinephosphatase-IB (PTP-1B) inhibitors; insulin and insulin mimetics;
sulphonylureas and other insulin secretagogues; a-glucosidase inhibitors; glucagon
receptor antagonists; GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists; GIP,
GIP mimetics, and GIP receptor agonists; PACAP, PACAP mimetics, and PACAP
receptor 3 agonists; cholesterol lowering agents; HMG-CoA reductase inhibitors;
sequestrants; nicotinyl 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 29 for use as a medicament.

Use of a compound or a pharmaceutically acceptable salt thereof of any of the
claims 1 to 29 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:
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hypercholestrerolemia; low HDL; high LDL; atherosclerosis; growth hormone
deficiency; diseases related to the immune response; HIV infection; neutropenia;
neuronal disorders; 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 29 as a DPP-IV

inhibitor.



