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WD 2005/ 121089 PCT/ EP2005/ 006161 DPP-1V inhibitors 5

The present invention relates to a novel class of
waolb@eptiosy| peptidase inhibitors, including PCI/EP2005006161

pharmaceutically acceptable salts and prodrugs

t hereof, which are useful ad t her apeuti ¢ conmpounds,

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 are

often associated with this di sease, such as obesity

and |ipid disorders. 10 D abetes refers to a di sease

process derived from tive factors and

characterized by elevgp5glﬁgvg%§%§ pl asma gl ucose or

hyperglycem a in the fasting state or after

d Lt R l.ugose [ a u N

TRGPIRRN LPEARh Fpiafls 602 pV] bl Beftpdly 5iase innbiors,
indiygieg ghyrowmeeatidady aserntatie édltwmmpn‘qoidrg@atbe@oawmich are useful as
th&%ﬁ&ﬁk% h&d giatrﬂ’cui‘a'f_?lyQH%éméétﬁ"lleh I Lﬂgffelaﬁpﬁgrﬂ%htus often

cose h meost'asi s 1 s assocli at ed rect
ref‘erfefi teas Ingnisuin gependent giggetes nﬁeﬂléw (WPOM) Bpd pf eenditipns that
aréeﬁe@%&ob@wmrﬂh% B AROLIH B sitPhfehipidBlsBRed ¢ and
henodynam c di sease. Ther ef ore patients with Type 2
di abetes nellitus are at an increased risk of

Dlaﬁlﬁ:ﬁé@\f@‘&f‘suicﬂra aikdads cprdeéa§cwnaéd GRAP In Ed1é Qﬁﬁlsatxve factors and

ncl udi ng cqro i sea st roke,
cngfctaivey by SRite Yaiapt eRsTE 0 case o pirsslv G I the fasting
staneur Qimatdmymmarnahdnedﬂgumoaé kRvicinglare b&ﬂ glueosd Wra:mltbstc Persistent
or Wgérgt?olgﬁgfhgﬁergfo%%ﬁ @?gg q%vta?esd witl'l) %aseﬁe Bée:r%%rgamormdny
andemagaitye NOftem abbores lmmOsefhommasessmnaﬂsbcmtm bdthedieectly and
in%gtg’ %hgﬁ@%ﬁ@h% yofrtﬁgcﬁ ﬂhéﬁ?prgﬁgggn@fa gl’ld%?%t@ﬁ T%{%\golism and -
otifelr mbolpaancbhwo?h\rr@mu@ slisese.| Ehaseforeopatiests iWith Takechdiabetes
mélhstu§ E?e QP%H‘?H&ea%@QHil@Bf RRcRVHEQRS dHd Hl&é\’dseﬂlar IcBmphcatlons

noni nsul i n dependent, di abetes nelli

'”CdLNF rmarq’yronﬁrat Rt SisgRER S iRkGe PRIRNeR assypr Hispase|ypertension,

nebn@bampenémpétayeam r@tir@}éaﬂ'@dThé‘f@mP@r mdrdp@ur@rédh@aaiflgxucose
% ts, These atle 4% gyelo a resuitance
hOF}?Q e R T e 'isﬂ‘ga'é BRFEHFI0G) ]18 SEEC MdePB?'H h e clinical
managabmeht &1 traatihbet sfadiabetersmeblitussensi tive ti ssues, 30
nanely the nuscle, liver and adi pose tissues. Further,
the plasma insulin levels, while elevated, are
Theresareftivoigeneratly repognicedrfortisesf giabatasn ety pents wir ilrrsulin-dependent,
S I 1.0 {
erb%gi m%%ﬂs (@Q@ﬁbﬂé{heé??%gg{bcﬁtﬂgogg}&q .neamg%%m% %’1‘3 Adtmone
reqydafingi glacasienutilizategs: dn iPRAZ. nef d@ﬁmmtdmtan@@tndlabg@s mellitus

(NIMITSIRY, aBefhs JrinS nERS bRIsARC Rskifh ic¥els! Pablatd) the same or elevated
responsi veness results in insufficient insulin

cog@@qe\gdatplr&qd@pe@q Bei_es. ur'ﬂ‘ﬁk% patignt depsiopa ggsistance to the insulin
stlrﬁgﬂlﬁé’aﬁgcﬁ/o@({ﬁd&]se aAdOpidiRbiaBBlishn th HE PhAE fhsulin- %‘ﬁs%\/% tissues,

|nade%uate insuljn rePreSS| n of lipolysis i
namely the muscle, liver and adipose tissues. Further, the plasma |nsul|n 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
insulin responsiveness results in insufficient insulin activation of glucose uptake,
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adi pose tissue and of glucose production and secretion

inthe liver. The avail able treatnents for Type 2
wolb@batmsy whi ch have not changed substanti al | pCT/BP2085/006161

many years, have recognized,limtations. Wile

physi cal exercise and reductions in dietary intake of

calories wll dramatically inprove the diabetic

condition, conpliance wth this treatnent is very
oﬁ@aglonbﬁ%agtc&? d?ef m"‘ﬁidscl@nta'h@nlﬁgé’éhé?ed%ﬁﬁ M'e;lar'efsg% ydfeﬁ)olysm in

excess d consunption, eSpeciall

awmﬂealsﬁw%gnﬁpfggiu%ﬁﬁl?fﬁ@%‘?” 3ad seGelan indhe l'ver ncr eaS| ng

the plasnma | evel of insulin by adm nistration of

sul fonyl ur eas 1o tol butani de and %I|p|2|de or
Thﬁeg\ra"ﬁglﬁut@@tmﬁm {R TyPe rAdigbaies. i PhhRYeeaRt BapgeEpyksignyally in

m§ﬁ;¢'§1§£r§ HEV@ réd&@hhbédﬂ Imﬁt@ﬁér@ Wbﬁle‘ Bth)%ﬁdall @Rer@fsel M'rédmctlons in
when sul f ureas or me

cielar kel & QAPTeR Sl CTPrDEILELh (PREYe 18S ARRRUG RGP, Gompliance

wit tHiIkdb@ndrites vagIpoadr edhise bEWBH‘>t—:-ﬁtﬁéndhbS$¢€léntary lifestyles and
ucos can

Ho d ly | I f pl
AeReL oD P ORI ReraTY Ghopre ERdari R pleHfE T s&ifhted fat
Inéreasing atyegp%m(as lldvébmjl imselas byr ad&imegtioni of @eyonmdas (e.g.
reased of ipsulin resi due t

tofyirie arey s mroliie. | wER STREHE et fncRali -cels 1o

sdetegel andra assulinc asdseby ingedtion of éngilihi whdry suliagyilutéasgor meglitinide

oA IG B ES h TR SR P Vg erblih b Simutate tne

velrytmtsum -ecisthos itisswasd Howveseraddingarodshe bw Beels of piasntaaglucose can

t ' ' t
T LY T S g ayal s o
mé’giemgib) t arxbAesingieased |&yeh @h 293Uini rgsistange ndu tq-the oves) higher
plé’gn?a ﬁtsbgfﬁpéllsyca%%w bhed b@dﬁ%@e@ﬂncr&&@ﬂﬁ&lﬂﬂ%eﬂ’sﬁlhtﬁl resulting in

pot ent | or ameliorating many synmptons of
sofitealsetreationTak Syrerglyesiris- Vﬁhttihﬁl Pt%‘?@@g% P'F%’U?Wn and

meESHid. :c\éhtui{ddc@ Ié’%!@@cﬁios‘sl éﬁ@lfnaﬁﬁéa@@glﬂt@&@ Wlét&ﬁ'ﬁﬁw hés fewer side
several ani mal abet es
effsais ihald PRIOETBABE & ISP RIITR] b1 taereqiieg] o iype.? dabdles.

pI asma | evel s of glucose wi thout occurrence of

TR BREIRETE BB Rrue bARER AR e T debangp ciess o
coagdounds edth etetiaiofior (alﬁ%BmR)atlnmmanwsydnptdrﬁeeofP%E Ydiabretes. These
agéeHPs ¥t§b%tan%§§ﬁng?egg@ ms‘filigth '}.'eﬁgﬂuvu HGH {c‘?‘é llMePSMg ?@tgls% ﬁssue in

roved 1nsu Sensi _
sevheal anlmad) modelsend Twbe B Ctlémet@ﬂ retingas panigher capmpigte correction of

thégcg@va?&? ﬁl%a 1Pk NMudoRat @%J&ro&grr%ﬁ@%oglg/crzemna The

tes are agoni sts of ,
gl'éﬁ.i’loﬂas éhﬁﬁt Figecurgntly m@@fﬁfﬂdnafei gacristst ofethie, PRYSPRE nR{AYferator

adﬁ@§t@§ AdRpfohemrza) yprﬁhérflyertﬁat pbrA%émaglsub@g@n@@AR -gamma
they are not thiazolidinedi ones Serious sid
aq&nfsgttssge(r@ra'v belipyr tog %%(r%%pppﬁlb'ﬁar%theo%tﬂ mesornwlwens't'zat'on

th&0REoEredavig tHeagiRardBes SNOReraBPAR Giljdnists B1ae aré3being tested for
| sease_ar

Addi ti I h f h il
e Sroeecs gabr on oro el T SE kst EEITA 3 el bopyee. or 2
cdnehicativaesi theseeaht yn many adses dreochesmieallyt différentfrien tWDglitazones

(/gOQ%yl%uleoﬁgt FF%%FE’ZQ&??A&?%@&OUS side effects (e.g., liver toxicity) have

occurred with some of the glitazones, such as troglitazone.

Additional methods of treating the disease are still under investigation. New

biochemical approaches that have been recently introduced or are still under
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3 devel opnment include treatnent with al pha-gl ucosi dase

inhibitors (e.g., acarbose) and protein tyrosine
w@baspbhmsase- 1 B (PTP-1B) i nhi bitors. Conmpoundsp¢ivar2oas/eciel

i nhibitors of the dipeptidyg pepti dase-1V (DPP-1V)

enzynme are also 5 under investigation as drugs that

may be useful in the treatnent of diabetes, and

particularly Type 2 di abetes. See for exanple

g TSP eI IRb AP RS P O HEP (g, cgyoose) ane

prbRi: tyNssirierdiiosphhadess-iEn(ATIRe Birierbitesnt  of Type 2 diabetes
is based on the fact that DPP-1V in vivo readlly
i nactivates glucagon |ike peptide-1 (CGLP- 1&
Cerapeuride thatiardinhayitprspefgee a@e?@yweptﬁésa\bﬂi %ﬁ\ﬁ) eqpmgrge also

uddaFfr%Iéstat.%Hdaéeﬁjg@rmau&%@ N@%Beﬁpﬂdtﬁétr@m d.a'rﬁé@es and

Incretins stiml FOdUC ion of insulin. bitian

pasticuspiy. Tvge 2elighe ¢ S&éé?re%@w'% WLt /426558 \6‘40 Atgr?é19998
WOIKI08]1ig0S \wekloBiBs afd tWO-pes4bdBasn THC lLealitdss of DPP-IV

m@{a%gggrlt V%ﬂt?%g?tmgﬂgﬁ We%d@ %tgg ésln %qn%ap%at DPP-1IV in vivo
rebdilyl |hédt||v9t@stdﬂﬁfagér®ﬂ&e pe&sidb11S(GLP-1)zand g;astr&aaamb@\p@btmé (GIP).
vant ageousl| since

tps(rjgﬂrﬁgl @I’Tbu%retjg}crfa s B%cggreo%rpgé@aq A hﬁ fotagel‘sé Icé‘rg%grg rggjhe incretins
stiDRIaté Wroduatidn bf mwulirs Imtotbitierk peoPBdVileadstor dstseasetifimactivation of
th%%’%ténnsf rﬁ:pglsg\lé %iﬂ}rﬂ' r@?ﬁgr ﬂg@\'clt%tagetﬁe 'Xegggnveﬁgf:’? of‘gt\wl\? incretins in
stlmwﬂim@w@cmctlomybbgmlybtemmapan¢rﬁh$ b PPPalY lolﬁlbmminaveﬁose results in
an I heraboy ?evgf(ﬁreé‘etrn?rg |n§ i NWaﬁ%@th? Uélv\ﬁ fyetlﬁggﬁns are produced

I NCreasi n g:i) cema
bydhe e gsly wdiedoed ﬁé@ﬂsw@% -B4infibitiprtin @ot @wested to increase

thé NSl bNingQFT St AEMErEBSate 2thedPEudnVad BBiwRlehQh&alEBWhiah 8n lead to
have ot her therapeutic util] as discuss

coarTRLS o ReaeE (apEbmieb RS FUDPETES threromgrpected
to Ndre e ssinuditesht Mr@didﬁmgt; &ieynslkOofd‘Eybeglye@ﬁleg imalchyis of @dingerous
ies o t han di abet w_conpounds are
sucﬂee%f%ﬁg& §§5’CF’§1 W\"FrB'\EoL{?gd) F’T ?FCI}I‘Fetﬁﬂ?% r%or s can be
found for the treatnent of diabetes and potentially

o I i RFERER AR hayko o tlkldoR0R LS, od BEolbERlseRhere in

venti on
thi@lalpplio.at:pn HDBP4\8 firdhibiters Bavenoy b@@n éfuﬁ@dtewsimlyt thelate, especially

fol f) tgiﬂ{e g{ nlBSetds. q\lé’&@@&ﬁﬁoﬁﬂg #8 RBEAdEES Ih%t improved DPP-IV

I seases. 30 Accordingly, the present
mhnhm:sﬁparohe o fe@@eﬁwe@cﬂfrﬁ@?ﬁ% %ﬂ ﬁ%?ﬂ’f‘él')am(‘ﬁﬁ disegggs and
coMflgods. (1) R R 2 WO 2005/ 121089 PCT/ EP2005/ 006161

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):
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4 or a pharmaceutically acceptable salt thereof,

wherein Z is selected fromthe group consisting of
webmsytiosnapht hyl ; i ndenyl; C3_7 cycl oal kyl; PeEP2005/006161

tetralinyl; decalinyl; hetepocycle; and heterobicycle,

wherein Z is optionally 5 substituted with one or

nore R4, wherein R4 is independently selected fromthe

group consisting of hal ogen; CN, OH NH2; oxo (=0,

| @sherBat Whatdiy saturated; RS;

Or%a%gg%tklé@gasdgég%%& fromthe group consisting of

C -6 alkyl; OCl1.6 alkyl; and S-Cl1.6 alkyl, to

z Whegigktad Fﬂ%nﬁ $hed @qu@néﬂnlsbétnh@foe rpharwledamyhpxmgsmm agg, cycloalky!;

wher el n tionally subst
'”%%ﬂybgtéﬁah'rﬁ/&ie?f’éﬁﬁ'@ﬁt h?/te?)évgﬁ’t ad fr}e&‘?ﬁ)?'ﬁ@ r‘ﬁﬁ‘ife'n 7 Op%onally
s&@ﬂéie‘étwmgorﬁ?é oFmo&ﬂR“ \ﬁFherelFiG?‘ﬁ is |r$diip@ﬁﬂ@¢tlyf9‘eﬂxmtéd190m the group

rou stln of t - and C3_.7
C°<E‘§'é oge%g\% IE’I ﬁp' ox os,(E ‘2{ |Vgr¥ %{) J[¥si FHuEaY partially
sa\M:rtalédoRé 2o Rfpre R7, wherein R7 is independently
sel ected fromthe group consisting of hal ogen; CN, OH;
NH2; oxo (=0), where the ring is at least partially

R%at saledttedt] fro@, the grioky |consdsii 6f &h-kylky!, A€+ S-alky); Gared &yd;s alkyi,
wréeﬁamégsg s g&%ly rﬁtgmx?tg(? bg é)Q%’e {Nﬁérler}gR‘Dfs ﬁgt:oﬁally%bsntuted

i's sel ect e group consi st
withf o oFmoggn HalRgen R@iepgnqqmaw@lﬁa@ﬁtfrcyn e @@Pé&oﬂﬁ'éﬁ'ﬁg fer; and
cigroup consisting of C1_6 alkyl; O1-6 alkyl;
N(R8a)-Cl-6 al kyl; S-Cl-6 al kyI C3-7 cycl oal kyl ;
O C3-7 cycloal kyl; N(R8a)-C3_7 cycl oal kyl; 25 S-C3 7

RT %C sty Front Rk @ro@b kbhsiSiT 7oﬁb$l¢ér@iﬂ| Hfétéroc@:l@larﬁi Ca.7 cycloalkyl,

w%lé'no%ﬁ%n?ng@eﬁ@%%gévmw'&sfvg oy EPG ey VPeriET Y 5cdgngndently
seledtert @?}g?ﬁfg?upwﬁeﬁ%dﬁeﬁ hHl@gI—MCDN C; hfﬂzeloac)(@@)ewh@ﬂe the ring
s R REsg PR S g R GreaR yBire AR S ik

al kyl - heterocycl e; wherein RS | s optional l'y

%nge{;{e tfregn me o@ﬂ]g%gfstlgg ?Hhé‘l QeQnd ﬂdependent Iy

romt consisting of F;, and O ;
R8a is sel ected fromthe group consisting of H and

| ted fromthe
qu} sglgﬁggﬁ}sqné?%nd@%é Cl. 6H§ail%EHl Y. aQngJ gtcycl oal kyl ; and

35 -Cl.6 al kyl-C3-7 cycl oal kyI wherein RO is _
RO iriepLhdertlybsdiddiatt @@dniviiieh gfot edsnsrm.hg 98,5 aWyEr®ids alkyl;

SRR S RIS ¥, SEL eSS O e B QR . cyccaon
SeCT citedn] Q0G1HMyI-C3., Bicloakys ed-€6 % atkyF Cpmytchmllqr oup

‘% ed’;%"{]yg Cg; Cg‘ioa%ﬁg Scég%ﬁﬁh%ﬁ %@ﬁf‘i‘%‘ C%’ g'g from
OtHeeergtyailen N(R®)-heterocycle; S-heterocycle; Cq. alkyl- heterocycle
O-C,.6 alkyl-heterocycle; N(R®)-C . alkyl-heterocycle; S-Ci.6 alkyl-heterocycle; wherein
R® is optionally substituted with one or more halogen independently selected from the

group consisting of F; and Cl;
R% is selected from the group consisting of H; and Cy. alkyl;
R® is independently selected from the group consisting of C1 alkyl; Cs.7 cycloalkyl; and

-C,6 alkyl-Cs.7 cycloalkyl, wherein R® is optionally substituted with one or more R%,
wherein R* is independently selected from the group consisting of F; Cl; and OH;



consisting of R/R2; and R2/R3; forma C3_7 cycl oal kyl
ring, which is optionally 5 substituted with one or
wooos/1of08R9b, wherein ROb is i ndependently selBCt/EP2005/006161
fromthe group consisting of F;, O; and OH Ais
sel ected fromthe group con3i st | ng of A, and A'; 1o A
is selected fromthe group consisting of C3 7
cycloal kyl; and a saturated heterocycle with at |east
o e | substituted
R Q%ﬁ% {egq%?pmrrgsgréﬂ%rgh\?\ﬁ%?gﬁ éﬁl(ga% %ﬁl ndependent |y
sel ected fromthe group consisting of NRLoRlob;
R} 0RorNRHASCORRLAR, RS ABNRIGR) Olected from th
%gﬁé%l ° éq' ﬁed t hat eélo IS o%cne trcc))m © group
comisisting e, Rv(ﬁl ;cANd sRéer fgmafokr-ofcyeRakyatiggatich is optionally
5 sulBgﬁ)t@feQC\)éi@H Bhe dNGNckE JFRB @hdnkin. R%hgqmép%ne yosAédi¥d from the

stituted th one or nore R10c, wherein Oc i's
QFP%%&WEHPW %'eP%%PE’d fromthe group consisting of F;
Cl 3 aI kyI and C3_4 cycl oal kyl, ~wherein C1.3 al kyl
%c oal k%/ % op @nal | i, substituted with
Ak?n'-‘@'e(ﬁteq”rfﬁ? the arey F%’hsé?'l 04£"< | ndependent | y
sel ected fromgroup consisting of F;, d, and oxo (=0
cted fromthe i sti
0 A8 Rlecled o FE\TR R RN SRS BB e sa&ﬁetﬁéaetfaocvc'e
wifR at2&asXond namogen ad epe att&mtwr}erelelﬁéuﬂ substituted whie oge oumore R,

the(?'{a]' 3 ﬁdan%r% eP%Tgentl%ué\é%&Qcp4rom the grrb%&_l_cénsmt% ?f NR'"R™®:

con
NRES @D NI IR T ESEDO6R BB L EL(OBRERI™. Ribipravidsd that R is

bohﬁﬂggs m&,@ghywﬁeﬁ R &t cfat[)%ftttlﬂ? an&véqjﬁa@@@aé Nghof

I's sel ected rom roup 100
15 Cigonlyls i) éF optianagy sydeylituted. with eongt oy Irmese; R %G1 wierein R

mé’éd@)’mlﬂerﬁry seledidd foml tK&'gTMd:\’cénastm%(c@)F Gra a(ﬁ()@)arfalcﬁ c5:ycloalkyl

| - S-
wheq@)c@flkgf %{Fq&? 4c|\¥(c|Qa ;&l are@@@glga(lly su@c(t@t %@ngﬂgwore F;
-C(OO0CL 6 alkyl-0O; C(OOClGaIkyI S

Opt&@g %Tg?n%fkéd%q'\l&ﬁe ected f%@@;ﬁc?ﬂné@in%of; @1 ar@oxo

0  -C(ON(RL1)-CL. 6 alkyl-S: -C(ONRL)-CL. 6
S(02-C1.6 al kyI

A1a%?%5?%‘eéir°8‘ Fi?y?“pg‘)%%‘é‘zgo?z Cl. 6 al kyl -

AT ST kT
A

Mﬂ@
10”@ 10/N

IS
i

25
X: Y are independently selected from the group consisting of -CH,-; -NR'®-; -O-; and
_S-;

I
W is selected from the group consisting of -CH-; and h
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-S5(0 2-C1.6 al kyl-N(R11)-; -S(O-; -S(O-Cl.6 al kyl -;
-S(O-CL.6 alkyl-O; 10 -S(O-Cl1.6 al kyl-S-; and

w0 J(0e)210%9 6 al kyl -N(R')-; wherein each Cl1_6 al kgl/EP®05/006161

optionally substituted with one or nore hal ogen
selected fromthe group consisting of F;, and C; R',
R'a are independently selected fromthe group
consisting of H Cl.6 alkyl; C3_7 cycloal kyl; and

10Cl106_al . - ; i S5l b ed.
RERR“grRuf Tty KRR fobh e dBud ol el AT 85 LTy
fromthe group consisting of phenyl; naphthyl; and

r : i I-Sicti i _substj.t uned~w o
TR o g O T e g Dy o 2Ry

-Gh OtY-BOR DheCEPouR (@bRiss 3KYIgCH)-hied Bigere-: GHO)-CoerKsHS-;
AR, o g s

OB relswisy CENOR wt At R KERESPHN ) DHTEORKE")-C o alkyl
a0 t%_)‘ﬁ(d;?)s gﬂ@!-?ﬁhe(@)wm@mﬂs @kylﬁsalck(fdwtrs“ f td aﬂw(m”’*)-;

s re 0 sel ected fromthe
'%52%‘. pé@ﬁg%“é%\"kﬁlé 'g?&lz;r&éﬁa(ygbf;ggg))ﬁ'§:1? §}ké’ sPected from
-S((b)i‘z-@fe@"ﬂll-m@gé)'-&ﬂ(@g; @‘(omtg al&y!Q'-lsﬁb)kQJ-eaalkW@ﬂy' ;

trali . .decal.i ; e /cl e: an : .
@I BR S antastOlte 5T SRORY kiR SachiSes el optionally
subistithtedvathosnenmmeore R gentseleetied firirbthegroumepeistiag of §; and Cl:

selected fromthe group consisting of hal ogen; CN,

OR13; -Cl.6al kyl -OR13 SR13; oxo (=0, where the ring
R sR'at aredadapepdentlysielegtasifram teegroup MIRISRYPS H; COORL3;

R3; RL4)..,S60 R14) ;
C‘§(%‘)E;NI (F%’?? ﬁlgg%wg%]%gé)%y@f% %Jg(:mé; @E%()O) R14; S(O) 2RI3;
S(O R13; N(R13) S(O 2R14; and N(R13) S(O) R14; wherein

T20268ebidd Bronl thi lgrd up cPkIsamPL 1Y, Sulisd Ttuted with one or
nore hal ogen sel ected from the group consisting of F;

and d; Optionally R15 is C(O R13, provided that
T3G§ @lBatfad if@ﬁbmrgzlom;olc@msmtihg @gﬁlﬁbngﬂMaQICthiyﬁ afd ré%d%\ |;1 glﬁce)l'Seén Tis

tom o _het.erocycl e or t er obi.c e;.
oo BB G B0 Sghbre Hos Ve o B s gty Setecied from
the grapt ahsistiogrot halogero UIN; cC@DSRST QT OMR *HORCE] -6, &IkgOR ' SR™:

6. cychoglskyln: 1 . Baghky]s 7 Ly, .

SR e C?K%ﬁg%krﬁfa’l SS§<%ff%‘LRA§”F)y YEIE RibgCre alkr
N HBQeR“mane NBIMIYENRS'e Mbetainl eheioiGitsalkygip@ptionally substituted
it RbleMhidenfselcR ) fdm i é%&é‘béhs‘i%ﬁg%‘??ﬂ%ﬁwcﬁf the

present invention the terns are use s tollows: In

case a variable or substituent can be selected froma

T*g¢ e&iBctRl fdinf frRr @BLp %érﬁsiis?tfhﬁsof@lg cy@BSRyIY MabAR! Rt8linyl; decalinyl:
substituent occurs nore than, once the respective

hefRipeysitt Snddipterabicyde, Whsrginol i§; artiapally; subptituted wijh one or more
R'e@nseid BT nairglepesdentip selecledaromhete §RUPWINSIBEIdIof Rabgen; CN;
Oﬁay - gg}k?]l_gR@OgBla? o% (=0), where the ring is at least partially saturated:;
N(R™R'); COOR™; OC(O)R": C(O)N(RR™); S(0),N(R"R"):; S(O)N(R"R™:

Cis alkyl; N(R®)C(O)R™; S(0).R™;, S(O)R™; N(R™)S(0),R': and N(R™)S(O)R™;
wherein each C.. 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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triple bonds. It is generally preferred that alkyl

doesn't contain double or triple bonds. "O01.3 alkyl"
wore@ss2@s9 al kyl chain having 1 - 3 carbon at onBCT/BPIYN5/006161

at' the end of a nmolecule nethyl, ethyl, -CH=CH?,

propyl, isopropyl, CH:CH-CH3 15

R13 emaremaﬁzndem smegterdﬂcm e aReURAePNEISknY Ot Hal re A ng
Cal cycibakl’ 208 @&’@k 9-cy@balkile whBriffearh D! 8K |‘§ optionall
o RSy RIPR, %ﬁ Fip? oy Bealtey b 4 y

' yl, isoprop
sub@u&wmmgne mﬁehalmﬁedw fmmyfl\e groglatfeﬂwtmg of '-yand Cl.
- CH=CH CH2- CH3, CH:CH- CH:CH2 sec-butyl tert- butyl or
20 amid, e.g -CH=CH, - CH(CH3) -
W'thﬂf( @emean'mﬁzb@@swventlordne@m are US@I@@I@'PE’S

"Cl_6 al kyl" neans an al kyl chain haV|ng 1 - 6 carbon

In c%_ed_yar@b%r ‘Efp%}{bst'tf‘gfﬁﬁﬂa Bers se@é: ae_ré %oup ggi_g%%igE@i,ants and

sudh Waple, or substituéntl Qccur@hh@bkﬂﬁ}ﬂﬁelﬁ&d%the-r@kkﬁﬁhélb‘h?@ﬂ& can be the

tert-butyl, n-pentane, 25 n-hexane, or amd,
Sa’Beé’rwé@t - CH2- CH2-, -CH=CH, -CH(CH3)-, -C(CH2)-,
- -CH(C2H5) -CH( CH3) 2-. Each hydrogen

"Alg)d“bs egfi 5 & Af&!’kgﬁ%\% Cé/%r}i Q??!%ﬁl‘(ag ecartgoqpl;@ri ?h%re%o g?nkt?ip double or

tnpte b@dsn‘emger@rajly@lrefgrr%q l,hyt albyi dpasnitaantain Goubld octiplediends.
30 IOWFea\n% XF&%{ ﬂFlVi 1Cy%' QQ'HBM | atorf¥ ,C%BDSPRHQ end of a
cyc ohex cyc hexenyl , yc oheptyl . ach~hydro
motecuke mwt\t/loathkyFClde@h@ﬁCaﬁij rberqubIS@oemybyCH‘CH -CHs,
_Cﬁuégtthuent "03.4 Cycloal kyl" or "C3.4 Cycl oal kyl
nmfans a cyclic al kyl chain having 3 - 4 carbon
atons e.g. cyclopropyl, cyclobutyl. 35 "Hal ogen”

pr eEgﬁ" TR Oan %Eglo&%m 'HEQHB 100 4 e480n '%?dé 86”%( #Hd ¥nd of a

erred that | ogen 1s “fluoro or oro.
Mmoo RN oetPdlT/- EPZOBS/@@@IBln psbpyl—letsewropx)cHéH =@iddits, aCH:-

CI-F—Y‘,‘H Orﬁ’%[]{yg”&bugb(Qbﬂhﬁﬁac?ﬁz-éﬁs,%ﬂ—gggr 2 Jth"i‘ért-butyl or

contain u e maxI nimn ou e
am(dar 6at iHzor -GdnCHromfH=EHi ngH(Ghiloh -CEH | EHa- CHz'CHz' -
CH@@{Hs aldy(cq){a un-saturated) wherein at Ieast one carbon -
carbon atons are repl aced

m up
'C1We%'é¥'oﬁteéﬁ§§é‘| ey Fancainant - & |9°E§ﬁ%’?‘§t‘? ﬂg%f alyl, methyl,
eth§“| fom=dH netudhng:. pngb)ﬁ? 1sopro%§/p)-27l-)—-CmgenCﬁ{1@H Chz,_n-buty!

n (|nclud|n d wherein the ring

e
sobuy i 16 G- F b LB o B oty tenzbuted BgRe,
n-heikhhd @ Bmad, @Q. @H?”@H‘&SCH{- OCH&dF-Et ﬁfl—@(@?‘%} ecqc?z)f uran,
ophene, 0 ro i mdazole, im i ne,
CAIRAPRERS: CBNLLEL & PULS! ER: i TLAsE Ol € L URESh Sy be
repls@das el substitubht azol e t hi azoline, isothiazole,
i sot hi azol i ne, thiadiazole, thiadiazoline,

tetrahydrofuran, 10 tetrahydrothi ophene, pyrrolidine,
"Cd/ryatioatiyl"diri6 ;.- Qyaieetiol fing"meearsxaeydlic dikyechain having 3 - 7 carbon

atoin%?)e.agz. %g/!:lgbr%ﬁyl cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl.
Each hydrogen of a cycloalkyl carbon may be replaced by a substituent. |

"Cs.4 Cycloalkyl" or "C3.4 Cycloalkyl ring" means a cyclic alkyl chain having 3 - 4 carbon
atoms, e.g. cyclopropyl, cyclobutyl.

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

fiuoro or chloro.
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t hi azol i di ne, isothiazolidine, thiadiazolidine,
sul fol ane, pyran, dihydropyran, tetrahydropyran,
wo0 pdodazioBe di ne, pyridi ne, pyridazine, pyrazi nePCI/EP2005/006161
pyrim dine, piperazine, piperidine, norpholine,
tetrazole, triazole, triazolidine, tetrazolidin
"Heteegsvple” d?eaﬁﬁoﬁoﬁyﬁﬁéﬁ%éﬂ%ecyo'%%m%@ycﬂyé"’hﬁﬁté‘ﬂ% rg]gsghat may

cor@f Uglitdiehe Aaxinemh WUATEE o aélﬁﬂ@%ﬁdﬂ@ (arHﬁ@ﬂ@ of nbHlardmatic ring
saturated heterocycl e as defined

whigheisefullpi Rrtially: OrHE%ﬁ?“?t?FBt‘@'F%@VC?teIe\ﬂﬁﬁ ERe |c@rhopnaters g to 4
caohhatBererk epladéd & hieefsdtom f&éléiﬁéEYr@HﬁtHeOErfoQb NBoAsisting of

sufir e S8t KT G Bogt UG NGaHhend wherei

theotimgis lmkes hathengst mhmmrgecane)ms a Eaaatmloessutfo@m atom. Examples
fory B D TeRsif e Pl BipeDand. BTG puieo ticloe, imidazoline,
pylkaenleotpblraazhﬂee oxberie, exaEzblirsez osaxazblenHowazhdine| thiazole, thiazoline,
daz qui n uin I
'sog'ﬁ %Zd roqui 'gégbfé??|hn§ ?rl' d‘ﬂ %Zqollﬁnol ?tﬁgad'ia:ig%eul noltetrahydrofuran
tetteéwd@ﬂy@f‘@nsom{mdlhe nmndazphryrdsr eyszgliding| axaeglidine, isoxazolidine,
thlg’fd\aiﬂéep'lgkﬁhla?éhrdin@e O(Fn BlebidHde sdfidncef & 54 \A}‘Wdropyran
onpounds of fornmul a are those conmpounds i'n
tetephgdepyi@pr énigazaligae, Plér iRf yridarne meiz'wepséinndlhav@perazme

pifeR8inBEaNbMASIAE VRErab&t OWia Mid, NtRbidDitdtaiofise Ofazepine or
preferred substituent definitions being a subject of

- hopReipgrazEENtHEIBRPEY IS dReanfase 3288iBBt  to all preferred

compounds of the formulas (1) the present invention

'Syialed BREORT (Pe T HeTL U LI PR T108S CatPh rere
pharmaceutically acceptable salts. In preferred

WGBS TREI R sy RO Phigh B R S AR Riona

hetenecytiel tb doirmg biyaliv rimg sydevc.e’Condensed" h Farmod btclyehc rdfg means

tha?ﬁ) Lf\?é tnnpygpé Ett%f:heg]to ?éa@ﬁ] %trﬁ%r ﬁnsr%ﬂf{g t\M;V{BB fg%@ 1 es for a

erre meani ngs gi ve
heﬁcqtﬂcao@ooaﬁoomm igdahinef eergbfurary ibenzethiopbent, f benzoxazole,

beﬁﬂ%ﬁ&&HFyB&%‘tfﬁéid& Qa‘enabaﬂaé&oneange%% Wg&xcl senzﬁﬂ.qazonne

opt i onal substituted wth ich are
qu'@aw or Qiazelinent . qﬂw@f@‘ua@mhnem |d§‘Y§é‘?°é’tft°é!6lefro'ﬁ?qLW@|'ne

tetEhQ&RiseQUiRbIFe] Bﬂz{z @bisbguikdline Dbnzapebife_Ririné bY pteridiRe.

Preferably, are i ndependently selected fromthe
group consisting of H F;, and Cl1_6 alkyl, optionally
Prefabed compeshdsidf forafia O arﬁuh@secconlﬁjcﬁfnaé abbvyhch RBeic? nibre of the

resné)ues 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) the present invention also includes all
tautomeric and stereoisomeric forms and mixtures thereof in all ratios, and their

pharmaceutically acceptable salts.

In preferred embodiments of the present invention, the substituents Z, R"> and A of the
formula (I) independently have the following meaning. Hence, one or more of the
substituents Z, R and A can have the preferred or more preferred meanings given
below.



Preferably, Ais A Preferably, Ais a saturated

heterocycle with at | east one nitrogen as ring atom
w@e@saermkd y pi peridine. 15 More preferred, A i BCI/EP2005/006161

sel ected fromthe group congi sting of R 10 "-Na |

10N and R 20 Preferably, R10 is selected fromthe

group consisting of H and -C(OOCl1-6 alkyl. In a

further preferred enbodi nent, R10 is selected fromthe

oup consi st - and 12 1. .
PEeyca ¥ ooy B e Seye ehsng Y rendigapf peterogycie: anc
optiSh&yBuBititetedatitoyp-to 3Rt whithi ase d santedr different;  T3;

and T4. 25 T3 is preferably selected fromthe group
consi sting of phenyl; and N R1_3).S(022R14. R13 and R14
Prafezalpy ot ‘es adlegted dloacthe @raurstansising)piotif"ceNsard Cngalksy!.
H, and Cl-6 alkyl. 30 Preferably, T4 is selected from
t he group ¢onsi sting of C37 cycloal kyl; and
Piatsrebls o REare MAReERANtY Sleciss FomAe Jrobaisersietngcel Hiift And
c106rg¢kp¥ﬁl>,ropﬁpﬁamy%5bstﬂut@d\M?h?e%&/rm&ssa PCT/ EP2005/ 006161
10 5'is preferably selected fromthe group
consi sting of halogen; and C1_6 al kyl, wherein the
Preferfoip|R®E HL s optional |y substituted with one or nore
hal ogen selected fromthe group consisting of F, and
10 C . 5 Conpounds of the formula (1) in which some or

Pratdratlj, A Bea®above- menti oned groups have the preferred

or nore preferred neanings are al so an object of the
present invention. Preferred enbodinents of the

Pretematoyind® issacsatdiatef heteprayslenwith @b deast ameanigroge® =3 ri@ atom,

pr'eféFaéﬁf Npgiding ~NH2 NH2 a-r ----a |

wn

More preferred, A° is selected from the group consisting of

10
R \N |
,', 1O/N\ /’

20  Preferably, R" is selected from the group consisting of H; and -C(O)O-C.¢ alkyl.

--and R

In a further preferred embodiment, R is selected from the group consisting of T'-T?
and T2, where T is selected from —C(O)-; -C(O)-C4-s alkyl-; -S(O)2-; and —=S(O),-C+-6
alkyl-, and T?is selected from H; T3 and T

25
T2 is preferably selected from the group consisting of phenyl; and N(R™)S(0),R™*.

R* and R are preferably selected from the group consisting of H; and C4-¢ alkyl.

30  Preferably, T* is selected from the group consisting of Cs 7 cycloalkyl; and heterocycle,

wherein T* is optionally substituted with one or more R™®.
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000 F NONNFOANOC C
NFFKOHN NFYOH FF
wQ 0051103989 PCT/ EP2005/ 006161 11 0 OO0 0 O-p¢E/EPRoosboc161

NH2 | / NH2 OOOF O
C NH2 NH2 15 WO

W Nz OO0 OOFr-I1I- (1%—|CCA(}I X NF Z N2 FF

OO0 00 FOHFH"- OHCA

0 OF

FNHZ\ NFlz/ F

R' is preferably selected from the group consisting of halogen; and C.s alkyl, wherein

the Cq.¢ alkyl is optionally substituted with one or more halogen selected from the group

consisting of F; and Cl.

Compounds of the formula (I) 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:

A,

NH

(@)
Nﬁ)k
T
@N Cl
NH,

0 0
F
Fﬁ/U\OH
N
F

Cl

HN
cl
NH,
0 0
F
F
Ny e
F cl
NH,
0
N/
NS




OO NOH/ HHOHHCO \ C
/[ NCI / Ncl NH NFI 00 OO Il

NFL NF~ OO0 O\ \ OH

\' H~" OH HA- OH cl

w@koosntiosiNFz WO 2005/ 121089 PCT/ EP2005/ 006161 PAPEL200$7006161
OF'( OO0 NNHOHANONNHH Cd I O N2 N2 0O

00 NHOHMN N
FFOOO N NHO

M HJOLOH

Cl

NH,
QP o
)—AI\OH
cl
NH,
£ FO
o)
?XU\ FAJ\OH
o]
NH,
o}
0
N | P(”\OH
\ cl
H
NH,

NH,

= Ci

NH,

HA OH N-N C

~N\\ Q0 4FFNH2 N2 F

@*%
w%a
5

k\l cl

NH,



-NHOHCA NG N/ / N2 NH2 OO0 FOFO F/ N
F\ NHAOHF NNC FNCO N2 N2 FF--FOOO
204513108 N HAOGHF F G F NNNC NI N2 Ne@r/aphofoosiel

OFFSANOH C FCQ _NH2 / NH2 WO 2005/121089
CT/ EP2005/ 006161 13 11% & \// OH OHF OH O N+
I

B Ji

7 N H OH

o._,0

N

~

N

NH,

O\ //O F
\S F
N OH
Ci



FF YW\ Nz I / NHZ F O- | FFi NNHz NHz F F

F FNH NHz O1wW' FNr F/ N OO0 FFO FA M
woeyosia2mer F PN F cN O O WO 2005/121089 PCT/EP2005/006161
PCT/ EP2005/ 006161 14 F F \{FF F\ I NHZF\ eN FF
O0OFF ONHZAHF FJO'N I'" FI \NF F/

0O
I, © H)]\
P° o 7 N OH ¢
@\/S\ HJ\OH

@]

NH,




F / OO F

F OFO

wWOE2NEA2 1089
2005/ 1210

NHz A F OH N

[ NHz / | NFz HNN FI / FF1 [/
NFz HH NCIN YI NNOFOF FF O
NF~- Hk OH\ / \ F\ F F F INDEB20VN06161

P2005/ 006161 15 F 0 F O F NHz OH
OF OF

F FFO
FF FF
OHF F

89 PCT/E
F F




FFOO NZ Hk OHNHZ Hk OHF FFFF OFFOF
F f )

FF NHZ NHz F F .~ ~\ F FIIlIl F OFOF OY
wé20012108 N NHZ NH F FFF FF FFFF NZr/EP20bE6161
F ~-LN~tNF\ | F\ OOV\p2005/121089

PCT/ EP2005/ 006161 16 F OFF F\ NFIl OHF F NFi2 F

F

(0] F
" H\OH >/F '
-
N./N

|
F
F Kﬂ/l@ N
o) F

o

F F

o) (o]

NH, }.(lLOH NH V'KU\OH
= 7
| I
F =~ F X
F
F
fo) F o] F

NH, N,




Ni Il F FFO OFFFF NLN-F N FFOy 00

Cl HCl ONFz Nz C O GNNH, OHCO N ONFzZ/-~O
wOk@s101089 0 O OH P-11, HK OHF O F F NHz NFz \pCHEE005/006161

OH- OH NF C W 2005/121089 PCT/ EP2005/ 006161 17

Furt hernore, the present i nvénti on provi des prodrug

conpounds of the conpounds of the invention as

descri bed above. "Prodrug conmpound” neans a derivative

that is converted into a conmpound according to the

present invention by a reaction with an enzyne,

gastfric acid of the Ii ke under a F

OH F F. NH, £
=
SN ‘2 F
e F x>
0
[e]

F F

NH, _ NH, F

Cl H
Qg N NH, ’

cl EfS]N O
NH, ~\N/L\ H/u\OH
c
NHy O
L SR "

o) o O o
s;:r/u\ F(u\OHF r/\\N/u\ WM\OH
FF NH, N,

F ol
o o

O)k Ao,

NH,

Cl
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5 physiological condition in the living body, e.g. by

oxi dation, reduction, hydrolysis or the |ike, each of
wowiosh21089 carri ed out enzymatically. Exanpl es pET/EP®05/006161

prodrug are .conpounds, whergin the amino group in a

compound of the present invention is acylated,

al kyl ated or phosphorylated to form e.g.,

ei cosanoyl am no, al anyl am no, pival oyl oxynet hyl am no
Ft%[he Sl é/r@@er“yme‘ﬁm{rl\ pEVRIER rédr@%%bﬁ‘{p%gmdsab#t}‘lb%ﬁﬁgounds of

osphor Fated or cohverte borate, e.

mame@vn@xysdgﬁmhe¢99¢%My pi val oyl oxy, succi nyl oxy,

Fﬂ?&ﬂ% %Ff?\z)ﬁunc?‘l AGAHSOX He @ativd %ﬁ'n@c&%ﬁ@@rﬁe)@éorﬂé&}hﬁ dcBording
este or am dated. These conpounds can

topino ALASEH FIVORIOE d CHAGEOR IS 18 SPUBenBaStisySBHT die fike under a
pr@%féﬂ{g@da‘ﬂ%ﬁd?ndﬁﬁh'thé(mr\{%“bm R By okirialibh &Bﬂuctt'bﬂshﬁfrolysm or the

d I
A odo e o e o e e RPOReD PRang Sima are

cdﬁﬁidmneﬂo{mhér@m e ahiit gedupC MMROtUMISodH g trey pfesfeﬁr mykation is
rodr the i.ndi vi ?Ilual

aqvl%@io @'@ngtlﬁa Mgk Q?pgﬂrapg%do?o (%%rmn €.9,5 Figgsanoylaming, arlany‘lamlno
pumm@h@tiyylanm\ot @geWhen'eurasthm m/dmeﬂ ignowgnyisr atyleted Saatkylated,

oERBH Ve Frah AT LEOPE Sepl! B SeBof RO, oveiovioy
sudensyloeyj funsaoyexys @amvkbe' sepdresgiedthbycarboxy dyowel it esterified or
aml Lhe.#hbounts gcanbxse Br%ﬂbged qmr%%ruﬁebyof $FRMBresent

or enanti omers
mge:rapn@ng@ryimpﬁgg@g knommeﬁhqﬂsal ly, enantl oners may be

i sol ated by converting theminto diastereoners, i.e.

25 coupling with an enantioperically tEure auxi | | ar¥
Metghpdan® npospderf fQap4 40 ivh B850 WHE F'@sé?%enaf he present
infishereoners and cl eavage of the auxiliary residue.

Al ternatively, any enantiomer of a conmpound of

formula (1) may be obtained from stereosel ective
Whit the®inferidhi, Nk oot k@taldnw taufoeneﬂsaf fof ngnpamrefsi @flgene@0formula
05587 B o CBTRAEG: viCERL APl s Pekbbie 35 8 o
aral deinzanpepaeteiyt hed rtogeiherespomdthrgs phaarmaa:aiu:t |%ah¢ yappilies for

| | | l.t: ' '
st %)o(fs%gg%'th?%%gyeﬁé}ﬁﬁﬁte?%bF‘;grc‘aggl|%Smér9_|_@%rh1%hg 2 HBekE.
If dame@iu frpsnans cavh@efS@pmteai by sVl hinathe dire e.g. by liquid

c%rﬂ%ﬁr&ﬁﬂ? §5m9ra$§mtfopenar%§%es sg( 95?@ e%‘@hﬁ’@l"ht%n‘d%ﬁ%ases

accor to the I nvention as al kal
Acwetma"seser@atl@@ersanwﬁ reolage oy Cr?@t’%ﬂ“n%én'% igp dipstereomers, i.e.

co@mwwumaﬁaéﬂa%mﬁ«(eﬁ@nprp@eé SExIRIFARBhBBUR, ﬂbﬁéhue‘hﬂ'séﬁaratlon of
i nclude sodi um sal ts, aot ass%n%salt:tsy cal el A?t f‘ |
R BRGA, AiRslreamelr 2k FERBRI0bF Pokdliay residue AlGmatively, any
erntiormER 49 54 Qﬁﬁikfz‘»ihnd 18 fairhblaahromya ber obtagedi fomnbtesmselective
ch.as, for.e 641% @e, et hanol am ne,
sy{‘#]eé‘tsﬁlfmﬂ %‘?ﬁcﬂ &R'e g gé Conpounds of the
formula (1) whi ch cont ain one or nore basic groups,
In cage tgé %éﬂ\%ommscgc&%n&?o %rﬂ\%%qa)t 8gnta|ﬁacﬂ’1eb8r Mo ?esgaﬁic or basic
groups, the invention also comprises their corresponding pharmaceutically or
toxicologically acceptable salts, in particular their pharmaceutically utilizable salts.
Thus, the compounds of the formula (I) which contain acidic groups can be present on
these groups and can be used according to the invention, for example, as alkali metal
salts, alkaline earth metal salts or as ammonium salts. More precise examples of such
salts include sodium salts, potassium salts, calcium salts, magnesium salts or salts
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used according to the invention in the formof their

addition salts with inorganic or 5 organic acids.
wz@spt®wsy f or suitable acids include hydrogen edi/apiode906161

hydr ogen brom de, phosphor|§ acid, sulfuric acid,

nitric acid, nethanesulfonlé acid, p- toluenesulfonic

acid, naphthalenedlsulfonlc acids, oxalic acid, acetic

acid, tartaric acid, lactic acid, salicylic acid,
gggéworﬁg%’?g't gdrgzgcé?r@negsg: gch %rsopdroé’ua%crﬁ'é:' gthnlBth?e e‘fhanolamlne

triathiadolamineedi emaei akids. bempaindsiad therfdraiuta 8t wdhjchleontain one or
I f [ p '

ol Bl 1 QA 8y REOBEAPLANEE fh an con

uaﬂdt agoording ¢ tfmjlr]yi?'@tloabindtheafﬁdﬂ & Heeir agigen leabisuwithoinprganic or

orpgﬁléo%a '%J(ﬁﬁ’plé f01t rk%lté‘ﬁlé adidis i tr‘i@ué‘é)mef‘é@gﬁ Hioddt hydrogen

si mul t aneousl Yy contain ac i ¢ and aSIC
brgmisiens Ph‘?ﬁpf‘ﬁéc netiéc fulun hreid.n\éng | 8rdal metharryUfaris, acid, p-

tolu@n@ﬁ%ﬁnb%ld AapttBaleAdisdiRhitBacid¥e BkaRNRs, dcBiehcis, a£|eﬂi'(§r|c acid,
or betaines (zwmtterions). The respective salts

lagticc GFdi 15G/19YHC t 2R, 1 BENZGIMACE. (TPYMiE a7 e PERIS @idpypivalic acid,

dnétH§lb@é’fﬁ:rétldmﬁe§]@ﬁ§ aMai ghcaie asiopimdiio dche firaas®acid, maleic acid,
S|Iledinthe art cont ac

for n
LIl LS At | G SEoBKATRLS M ON a0t [0 aca
isGratatiart adid, ditris peitisadipic agid, lapd amemracelxohawgeo ttre persomlsknled in

th?rﬁg{j g %ﬁn't\phouﬁf:i?%? the ﬁ{@%&:ao | glun Sﬁ&?t}s %lblmﬁldlg(aﬁ;] basic
grmbpscm tteninmgedude, | they iphgrgiool algd omludasmyataddltllont@ ther ealt forms
m%r&{on\%ﬁ,lr @ﬁé %aAébBertb%géengeJ %Wﬁé?fénﬁ)g T?IQ rQ%cﬁ%?ﬁg dQ@Jo?’dmg to the
fofrmsla dcrince Oblagst by ¥StOmant Metisis praipras (KOAWDHO the person
skPIRaT ATReeAH ||l&alféryexﬁ%@Eyagérﬁaé‘tﬁ#;ttﬁese-r\plﬁw B8R %?g%‘?ﬁc or(nlwc)wganlc acid

|nvent|on provi des conpounds o eneral formnul
OrtRER in BEBYRRIRY diEperygph- qr\Pyuarﬁ‘rﬂ”b%CB’f‘%Qe PRILipRy exchaigg ¢ith other
saﬁyrﬁe&sresérﬁt.ﬁvéht.bh@tsohaau@@eml sameldfccraé e@lnpdsurwsvmfd@e fofBula (1)

f Ll t h b
WIS OB R PINERAR L CORPARRIY. pr% 2rt <Bam: suigb for use in

pHarragedtiaals toy nunsch sam beryseeapior teethale eelnhtermycaateslfarr chemical

GG BE L LT S A B BT

type ex ress 6n 1 8Val s.
DPP-1V is identical to the T cell activation narker

Th%D%gserﬁrfr%e'nhoﬁ %Fbvﬂe%%%@gﬁ& 4 péerg-:rral thia ?I %9 ltﬂlﬁrt Sto¥rugs as

ocrine, and neur ol ogi es I'n Vlt
DRV wgtg@sﬁt &PRaIV B0a sel ewifacgl pretsinetheb has Reen p‘erpitcaws:@ a wide

rah@e 8f Un@fo'g%%b/fuﬁf:tldﬂss ﬁ&%@ 5’5%@9{%@&3 di@PBull%V\Sfﬂe%r?éj kldney liver,
di seases are described in nore detail

PanGEass. PRESNtBatgISpRPIeER | BRITRRRI caliR Yascpigr ﬁ@?@\ﬂﬂw lymphond
aridnﬁpéldsiercanse@ehwn)r gheaisnu tisstfe a‘?@@ﬂdﬁ&é redsit® 1BVeRS emp IV is

il e of e ar AR FYlRey CRRBo Aol o Ehiearh et aboer of

|mf'rmnot@iﬂlaaaryaerrmxdrmarmtdtneuWD)éﬂ%@éMde&&B vitro. This has suggested a
PCT/ EP 5 0061 t he the present
polt?%&gﬁo %r 09/? Pl as % £ \llgn éfna?ge%’se broce %ﬁs formila (1)

e g6
or their prodrugs or a pharnaceutlcally accept abl e

DR LREILAENs Lhe dEBtHbACHURMS P eil in WO-A-03/181 under the

paragraph "Utilities" which is herewith incorporated by reference.

Accordingly, the present invention provides compounds of formula (1) or their prodrugs
or pharmaceutically acceptable salt thereof for use as a medicament.
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medi canment for the treatnment or prophyl axis of

non-insulin dependent (Type Il) 5 diabetes nellitus;
woy@sngilogeem a; obesity; insulin resistance; IPm/dP2005/006161

di sorders; dyslipidena; hy ﬁerl I pi dem a;

hypertri gI yceridem a; hyperchol estrerolem a; |ow HDL;

hi gh LDL; atherosclerosis; growth hornone deficiency;

di seases related to the i nmune response; HV

i nfection; neutropenia; neuronal disorders; tunor

nmetastasis; benign prostatic hypertrophy; gingivitis;
Ftkr;rmmren@mpresestt BepBioosirevides Henyess of éP'éJP@WQSOOfsfﬁémW () or
th%? g%)({r 51# LY a phaWh AdG05G éc%&‘é@l@(‘seah thB4t td? the manufacture of a

i st Se(q uel aé; vascul ar restenosis;
medlpamarhil @rb@@etre@tmﬁ SFeprophylpdsmeit BPYINsHi | deppadard e(Tyre 1)

dléﬂﬁéé‘dhfé?mg Oﬂ?pérg@be?rﬂ%seoﬁé‘gty U‘n%@l'rat rasstarel tigid dlsorders
In con |t|ons‘d§E£0reatltls abdomi

al
dyshridenia; hYﬁ@UP'GE@gaen@{péﬁf'Qléc‘ﬁ hyRessholRsY s %‘;ma & HDL;
hlﬁﬁﬁbloﬂﬂéﬂ&clefdﬁw RAth YiorniHeddatitRngy; distades edlated to the immune

er andr ogeni sm pol stic ov n s[y rone:
oo 60V TRk Ry Ml S e e benian
prb&aﬂ@ﬁ%pd’r\@@tihyngﬂ@ﬂ&iﬁd&yﬁeﬂéﬂ@ip@ dsltéopdr@dnﬁtdwaﬂeﬂ teldtes to sperm

e e R o S
wrftﬂﬂmbbwe( syndrame;ainfiarontategy bowplodjmjasehmctwimg Groha's disease and

ul%{ag %Hﬁ' C&hbLY lﬁﬁé?ﬁrn%ﬁw %oﬁ@#t'&ns 2 artté}s Qf e?o%oﬁﬁu]iat)vgbesny

edient 't oget her w arnace t|c y accepta
ne&mdegenera'tlvmaqhmutr‘letifa@paéerp@%WWﬁihy MEaWePraing: o‘_f:yndrome X

oJL?.ES g?éﬂaﬁgro%qﬁl%ﬁ nfg%@k?sncelﬂ/%n%‘%yﬁ’dromr q’ypé Hetflébetes or growth

i ngredients carfrier, as
hcpm@da cefigignayh Prafeied s, n%r'ﬂ%é'ﬂl%?PeWeﬂt rﬁENHee!&)tq %Pet?% Wﬁi“tus and
otkQpPi nati on, conpl exation or aggregation of any two or
nore of the 25 ingredients, or fromdissociation of
one or nore of the ingredients, or fromother types

Tredf pfe@é‘ﬁtt |h%lﬁ|oﬁfpr©\ﬂ<ﬂﬁ ﬂﬁdrhﬁﬁéut@él Ooflﬂpdsrtucmﬁrc@annshba compound
nt S. ordin phar ceutic
or B8 b PR SoRPRUh T ARIERL Pol SEHEETELY appgpiavle sat
thémpasaditlvernngrmdet tbyethemvith agharneoepticaliy ao¢eptt¢t:dze carrier.
present invention and a pharmaceutically acceptable
carrier. 30 A pharmaceutical conposition of the
"Hmassaaautitmwenmbeiﬁome@l@qu @’rmp'leyaQtiMmmgf edierypeandoene or more

.ngm@r@%%ﬁg tﬁ-‘a‘? h8aftet, a“sewéll"ﬁsr EHU SrabiSct MHiéh RIEI irectly

tlona ounds of formula (1), or a
orgndjcactly fmemﬁ@aa@n FORWeXBhEn PRAYITRIHING 2Ny dwva &F more of the

m?&tdle\ﬁ?s op gbﬁwdduﬁgoﬁan@ﬁ of 8hs oF ARs of me%rédigﬁlslSﬂfrbm(iﬁrﬁer types
ar agr ap 35 "Caonbi nati on Th rﬁ \gg
ofh R o dBBFaAPaE A BUF Bk BPEn L. g, 1igsgraingly, the
p%&ﬁ&@@ﬁb&ﬂﬁd&ﬂonﬁﬁf A@Cpf@emlnyenwnhemCMas\seany composition
n nts ma ns,u sensi t zers PAl ni s
1S S POBLNT PUPaTRO oY B o RGE DALt B Ep R R ceutcaly

adcepiabietcarser. i nsulin and insulin

A pharmaceutical composition of the present invention may additionally comprise one
or more other compounds as active ingredients like one or more additional compounds
of formula (1), or a prodrug compound or other DPP-1V inhibitors.

Other active ingredients are disclosed in WO-A-03/181 under the paragraph
"Combination Therapy" which is herewith incorporated by reference.
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m nmetics; sul fonylureas and other insulin
secr et agogues; a-glucosidase inhibitors; glucagon

WO e@mepros ant agoni sts; GP-1, GLP-1 m netics, BOOERS/A06161

receptor agonists; 5 AP, @GP mnetics, and G P
recept or agonists; PACAP, PACAP ni net | cs, and PACAP
receptor 3 agonists; cholesterol |owering agents;

HMG CoA reductase inhibitors; sequestrants; ni coti nyl

AGEEENSY  oBLE S S EhEng! oy Bk nd I SELAERA AR agonists
bigleplidest eratkinatyswsinEphosyhatase BCHA P- 1mar'elstoes oinsulln and insulin
miagegilﬁ%;;?Qf’ongru?esagbééwt&ﬁérorniullrﬁgtebre?gy gg@é | & gﬁPc@‘g? ase mhdbltors
glvaagns pecepdor antdgobistsoGLPat, Glft1- mrmqtlammtddByPégr@nemomgonlsts
GlBh%r Rty |és‘1:_%l15t‘ulP ?&&gﬁg ﬁaﬁséabkéﬁ?f Ph&‘i\%fmﬁﬁtlc\éeand PACAP

term ceuti ca

accep
, re@%nt@rsl’» ae@rmtg caolgstpiod Ipwerng e?aeﬂliSOrﬁlMﬁaiﬁnAmeémta%%umwbltors

seaegﬁ%@'ﬁc&wr ta%h& bﬁ&ﬁ.ﬁ.c%ma%rd% sélf‘cthé'r@bPQPPARa agonists;

I nNorgani c basés or aci ds and organi c ases or
PRARYY. dUPh@Q@@ﬁ%oé;Wt?”@F% of serlasterat argePtienoney! <ta4 arshelesterol

acf,«%n%aése ihGiBkadtk; artod)idatlts; M@@b@bﬁ%ts GhiisHedmy REm ounds an
subcut aneous, i ntranuscul ar, |ntravenous) ocu

ileploB¥R R&Idir2YSPOTtRL INRERFy O AR Y mqamrn%% c28enis RhIPRET 'B?f)eu“ca”y

acesptapis 3bltaonthessadtat icompoaddshough t he nost 20 suitable
route in any given case wll depend on the nature and
severity of the conditions being treated and on the

Theattame tharihecadtitallye dcogptedleersaits Thefersratp besalts prepared from

| n ' 0 . : :
orRPER, YRh BB LA Ml 0508, HLINA Worggng goses o
acgls q@ldalfmqbas_&sqrﬁmpﬁactl cal use, the conpounds of
formula (I) can be conbined as the active ingredi ent
inintimte adm xture with a pharnaceutical carrier
ThecedPRRSHiPNEoNElIRG cRMPEREPNS [SHEFHR dBLLTRlaredmirRicRli pryenteral

(.nt:@eia@l %S&utaﬂ_étﬁlsc afnfr!al‘i\ﬁsém’é/r t ak® MtrabeRusRr ickhidar Ofophthalmic),
endl n m of preparation desired
pufrp)qnaéﬂrgp 3ét°rraq Gﬂ' mé l@tlon%oroémaagl wstraian, although the most

su(tam@Irudtenm IaﬁW@Ve&ﬂ@E@é will rufepéﬁ@adén'orm tthJréoaﬁw&ewrmﬁSof the
0sag form any t sua .
COBﬁé?%sglﬂg edmgag gnnﬁﬁ rbagurgn%fle We ’Lflvgdeg]reagnt.f they may be
conveargitly, pregendzd inglnjtattisage farml and priepaded| by, arfyl @ftbe infeghods well-
kn?ﬁ@%@geﬂﬁﬁﬁ Jyves, coloring agents and the like in

[iquid preparations, such as for
exanpl e, suspen3|ons el ixirs and sol utions;

In B‘Zﬁr Pé{f U2e StHg I&oﬁﬁoﬁ'ﬁcﬁr& lF’(ﬁfﬁvula?' nSoe QBrRGIRES ?§L Ac‘tnO@ ingredient

ose uents granu atin ag ents, ri cant S,
in pptimates, adm'gwr@t Sihatd MjaEBRIAUY nﬁa"t”ﬁé 3GeREdingy tohgonventional

phﬁﬁﬁ’&egflcélR:@lnp@@rﬂdlﬁ’%gr@gﬁgﬁdgﬁgﬁbl&ﬂ%r%@%ﬁgﬁg ﬁdvt.teg e)/.lanety of forms

degedie ph RSB Biedpr PR sEPa BhEOBEIIG R ¢ @r PRtoLRAENteral

(mtzlbambllmbh\,@nﬁmgpmr@bpm thH‘@o&@GEnbdr?leBQral dosage form, any of the
[ EP2005 /t00|6 % E ? t heir .ease I ¢ eol

s R meda gt B SAPRAs SReet. JFF B, water, alvcols

oilsrstohols, fIavonng agents, preservatives, coloring agents and the like in the case
of oral liquid preparations, such as, for example, suspensions, elixirs and solutions; or
carriers such as starches, sugars, microcrystalline cellulose, diluents, granulating
agents, lubricants, binders, disintegrating agents and the like in the case of oral solid
preparations such as, for example, powders, hard and soft capsules and tablets, with

the solid oral preparations being preferred over the liquid preparations.
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advant ageous oral dosage unit formin which case solid
phar maceutical carriers are obviously enployed. If

walembnemso t abl ets may be coated by standard ageEDBB2005/006161

nonaqueous techni ques. Such2 onposi tions and

préparations should contain“at |least 5 0.1 percent of
active conpound. The percentage of active conpound in
these conpositions may, of course, be varied and nay

B%‘%?J\égﬂcifetgtgljryﬁe \A%bfeé%i:ﬁnis]irgﬁ??ngttggle%sp gﬁugec{ét '§ﬁ targgnlrétserqothe most

acﬂ@htageomnmwndaga anis (e inhehialpeasé salid pharsefcalitical carriers are
t fpct I

oGRS R’ 7, BEGR R 55 Lt B3 Snbh alfous o

ncmaauumtst eckalqiier b sarppsidens g pespargioss shpdld|dogtain at least

0. qr‘g@t‘ée&r of Ve cghgogﬁgl &he, p@rl:ér#ﬁ%e Ccﬁpééﬂvﬁs coPSldd & these

al so cont bi nder suc
cqnnm@a@ammlay &8 xoLEse, bervRried Andhmay @evm'ewy s depyasht about 2

e&ﬂ t6' S8t séruaatmwwargﬂt ofthe Qh'n&' meegm@bhm éw@@tcompound
SucC as corn starch otato starch |n|c aCId

in| sushi thampedtisahy asefb Cﬁ'ﬁ@ﬁ%‘é‘?ﬂ?n’?ﬁ“&ﬁrtﬁ%a” afiactive Gosage will be

oBSHHYREY S LG BHhpSUHER (A8 alddIeOsminisB&EeP Frafksally as, for example,
saccharin. Wen a dosage unit formis a capsule, it

W@%P%?mayl n addition to materials of the above
type aliquid carrier such as a fatty oil. Various

T o SThES AR <8, B 578 e et BB Hpd® wgp == oo
tragmauathp acadia bdoet stamatyovbgelamat%dlpwntshsmhem dcalcguyahosphate; a
d|§ ﬁ{egratlppvégﬁtuﬂ:cﬂ eéokﬁ(gt'ércﬁa ot%%éﬂcﬂs V\giﬂ caé@d taI Ietgnéaﬂ% such as

I'n re Suct 0ose as
megiesm at&argmowﬂ pwammga@gqmt suelr \aatswr@§e Iacf@ye: oaﬁaccharm

w@oﬁ | AN, ggeq,fnﬁ%nn aSa dé @Jlé Vit ﬁ{ay%am if | RN tg5nater|als of the

npoun formul a al'so be adm ni stered
alipap dyise PARLIG. Cagtﬁrétl%ﬁ%a@tty%‘uspeny ons of these
active conpounds can be prepared in water suitably

mxed wiwth a  surfactant such as. h Xy opyl cel 1
VAo e BRI BG bE ZESETE 5 Gastok e Y e phegl form of
thbldblébgb Relty Ebhyk@Rte glaplet S1agne coatédimith strie&acem‘uganor both. A
| s. Under or i.nar ons of stor e
stee P T SRan bariars bt BPledboROE YeRls ab &weetening
agelme matyg eodvtphomyfpanatansoasg areiservetiveEhe gyrmandceflavariap such as

for injectable use include sterile
Che%e%gl?g §tglq%%/§5ns or dispersions and sterile powders

for t he extenporaneous preparation of sterile

Céfrﬂ?&ﬂd@bb@ FSrAUM '(insna?ralgc') Sdéeraahﬁﬂﬁere'dn pﬁéntéiﬁ!ﬁfes sdiftens or

m nust be steri'le and nust be 35 fluid to th
SUSRERHPNS qfépewnvg)gpmﬁ@wq qap)peéggggqrgd in watey §|tutaggy mixed with a

sufzRRine émeﬁieés tH?@roxy‘-@?dbyideﬂliséJf Dlsﬁ&@w‘n@C&M &istnBe prepared in
stora erved al ns

glt?ﬁﬁ?'aﬁﬁ%Hgt pﬂldetgnglppgngl&zo ngo Yreg t%greo‘fe in oils. Under ordinary

cd?@T/oEEBﬂ&Efé@jéGalﬁﬂuseZ these preparaliens somtaibiLe preasrvhings terprévent the

9 tu fof The carrier can be a solvent or dispersion
gro of mi roorgamsms

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
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medi um cont ai ni ng, for exanple, water, ethanol, polyol
(e.qg., glycerol, propylene glycol and |iquid
w@odogartegd ene gl ycol ), suitable m xtures therepdT/EP20A5/006161
vegetable oils. Any suitablye route of adm' ni stration
may be enpl oKed for providi ng_gme manmal , especial ly
migropgaaisMmswiuch agrbagteria @n\iengiioe earier Cf?(ﬁ‘rﬁﬁ)@ﬁﬂv@mt qQrispersion
mddi Lﬁﬁ%&tntalnﬂ‘}éemr'eglﬁmf)%o!hate‘?)‘émm& pdWorle.g! @@E@flol propglene glycol

t opi cal ggrentera ocul ar pu nonary, nasal
angifipaid palyethlene ghical.cuitaip Sgeres $1afE0h Aed ieretatinpPit s,

AnlT SGBBR rdlitd RT SdrRiRBtrafidts RRAYS b@@nplé?édﬂfd)robﬁovudmg a mammal,
Capsul es, creans, ointnents, aerosols, and the |1 ke

esp@%qllg,aatﬂ}marh d\‘i‘ﬁ(ﬂﬁ‘rﬁﬁe%‘fe qq)c,,e,ﬂJ|aé:on‘(pp)Jng pf g\,eepresent |nvent|on For
exafpleNbel, ee&dl, epalal, \parskierdh ec@éd, @akmorand @@@geam thaQiké Vieay be

empl E"‘ g Sgge%%ﬁﬁ@dgﬁ%qlvar%o %Fgeé}% Bﬁ" suspens:ons, solutions,
capsinés)icedants, iontmeiith eaerosusls, tanarthd éke) Prefeeatilye dompaghds g formula

sever of t ondi tion being treated. Such dosage
0 %?rebaé}"ég'gt&r?&;?rﬁ readily by a person skilled in the
art. 15 When treating or preventing diabetes nellitus

oS4 DXRSEBL 15 e RPN B9 i

seases
paitigdiac a@reppurgmewlayedy theampdd efcadmminisiratian, the @m@it'@btb&mgéceated
- t n
s 50 ey AP g DERBETS VOO fo ascaranes

reaﬁllvbygrmwkﬂbdabmtaﬂloo m|ligram per kilogram of
ani mal body weight, preferably given as a S|ngle
dall¥[ dose or in divided doses two to six tines

Whan i Headling aPhe®reVeriag e HHEIRS F@P"'t%sﬁnq’/a?gé’yﬂ%[ﬁwﬁ? fa or
hypérmguy@badierd.al by dlesragiRedsesl FopmwvaRAUtorpsurids! bi gomitea t(g are

1000 l ]
indiied. iRy oSl st | 5y Gieed b e camppungs of the
pr&sfénk[mv@nﬁiidnt afleUadministened tibtadaild alokgigel o éromi abouy@enaligram to
ool MM s b 7, O oGPl s A e
daitypdoseadr in tdwmve@pmses twa @sspmnmes aStayeoralbkﬂuetanrmm reiegse foam. For

m%@%@%ﬁ{n&%t 'ta?alggps( G%tgk:?ﬁf&r%%b%%bﬁ %'éhﬁuggams t%oc?boumooo

milBgr@mso preBenaply tfeom ab(B!]t"o'?Z‘W@a?fb%fWﬁbOLd SOouiigeams. [bcme case of a
70 Hh A RirRENane M8 4875452108 YREENFRROPRH U¥BLOE 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

Ar Argon

bs Broad singlet

Boc (or BOC) tert.-Butoxycarbony!
d Doublet

DCM Dichloromethane



23 DEA Diethyl am ne Frnoc 9- Fl uor enyl net hoxycar bonyl

Frmoc- OSu N- (9- Fl uor enyl met hoxycar bonyl oxy) succi ni m de
w2ddeaziobial Hal ogen HPLC Hi gh pressure |iquid PCI/EP2005/006161

chromat ography LCMS Li qui d_chromat ogr aphy mass

spectrometry ~LHVDS Lithi unthexanet hyl di sil azi de m

Mul tiplet M Magnesium mn Mnute MC

Met hanesul phonyl chloride MN Ml ecul ar wei ght NH4C

Ammoni um chl ori de ., NHAOH Ammoni um hydr oxi de PG
Dfotecting gr oug'etwgﬂmePr eparative rt Retention tine
Friodi ngl et t Tr pyflletrenyliBdthdkycattioplyam ne  TFA

Tri fJuoroacetic [ all abl e
F'E?%ibﬁung mat er i glla@ﬂ%?gﬂgnggltroggc%ﬁn?foggggg&){h@\'/él‘fg t he
h fornmul a RLOCOOHHoumhi ch may be purchased from

ommerci ally avai e sources such as ABCR, Array,
H%\statech, Si grra%_%jogrg%]ch, Fl uka, Kal exsyn, or be
HBY®t hesi zed by bigh pR$SUrRbigyithchmeaigararty Conmon

AYs! eophi | c supptidtdtdRRob@BAY MRS shEiMARArcOMpounds

containing a suitable |eaving group (e.g.

LP8geni des) anbithiv®nespheinulisiazide " ani nes) may be
menpl oyed. The grppeitsi on of diverse functional groups
may all ow the synthesis of various carboxylic acids,
M@. g. conversi onV§8"e¥Y8rs into acids, or anmides

minnt er nedi at es; ®iri@e novel carbon- nitrogen

pal | adi um cat al d coupling reactions with suitable
Mgtihct i onal i zed K’fegﬁ'ﬁeﬁagri%’yﬁﬁqlgﬁeal s. For the
miant roduct i on of Mokanpesveightt he carbon chain attached

t.o.the nitrogen 0 r the synthesis of diverse
NWﬁ%tero)aryl deﬁpbarﬁbﬁgpkﬁgenay be possible to nmake

NH4OH Ammonium hydroxide
PG Protecting group
Prep. Preparative

rt Retention time

S Singlet

t Triplet

TEA Triethylamine

TFA Trifluoroacetic acid
THF Tetrahydrofuran

Available starting materials may be carboxylic acids having the formula R'COOCH,
which may be purchased from commercially available sources such as ABCR, Array,
Astatech, Sigma-Aldrich, Fluka, Kalexsyn, or be synthesized by one skilled in the art.
Common nucleophilic substitution reactions between compounds containing a suitable
leaving group (e.g. halogenides) and nucleophiles (e.g. amines) may be employed. The
conversion of diverse functional groups may allow the synthesis of various carboxylic
acids, e.g. conversion of esters into acids, or amides intermediates; also novel carbon-
nitrogen palladium-catalyzed coupling reactions with suitable functionalized starting
materials. For the introduction of changes in the carbon chain attached to the nitrogen
atom or for the synthesis of diverse (hetero)aryl derivatives, it may be possible to make
use of diverse carbon-carbon coupling reactions, e.g. transition-metal catalyzed
reactions, conventional techniques for ring closure, formylation of (hetero)aryls.
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use of diverse carbon-carbon coupling reactions, e.g.
transition-netal catalyzed reactions, conventional
wo embnegses for ring closure, fornylation of PCI/EP2005/006161
(hetero)aryls. WO 2005/1210 J'9 PCT/ EP2005/ 006161 24
Schenes A and B outline general procedures for the
synthesis of sonme conpounds (RLOCOOH) descri bed
bel ow. UnI ess otherwi se indicated in the schenmes, the
ar| ab v i.he Y
sckfinefat Ag 65 Teb SBnSALBioREATEE orche iSRS FRA Bomiouncs
Rl°oooH)+descnged: beiswngnlmsomlelwmsar@mazeot\ln Npe scigtregs, the\variables

el s S FRand 25 el oPh e 0 015 U e

ot herwi se noted, all nonaqueous reactions were carried
out under an argon 15 atdmgphese with commercial dry
sol vents. Conpounds were purified using flash col um
chr omat ogr aphy using Merck silica gel 60 (230-400
mesh) or reverse phase %reparatlve HPLC using a O O
XTerra MS\fgRye3- 5 P 1,x 100 W t h Shi madzu
A- Punp r&abghn SPD- s dj ar r ayingleesnst or . X
he\1H NVR-speet+a Wwere |[recorgded.qn a Varian VXR- S ||
00 MHz fgip 1 H NMR) wsing d6- di methyPsul pHex? de al 2(%
ol vent; chem cal shiftjs are reported in ppmrelative
to tetranethyl silane. Analytical LCMS was perfor med R13
using: XTerra M5 C18, 3.5 pm 2.1 * 100 mm | i near
gradient wth acetonitri in water (0.1 % HCOOH or
TFA) at a flow rate of 2 (UfF™; retention tines are
given in mnutes. Methods are: (I) linear gradient
m5%to 70% acetonitrile in water (0.1% HCOOH oy,
;25 LCLQAdvp- Punp (Shl madzu) w th SPD- MLOAvp
js di Oukdogam emyard;et ecto d QDZGQIGOWBI'Q!H ect
Sl + nodu 1 tectjlon [at 217, ¢pa ,and 275 |nm |5
i inear gradient: (11N put 1 >

*Ri‘n 1i near 13
gradient; (I111) I|near gradient from5%to 90%

Unless otherwise noted, all nonaqueous reactions were carried out under an argon
atmosphere with commercial dry solvents. Compounds were purified using flash
column chromatography using Merck silica gel 60 (230-400 mesh) or reverse phase
preparative HPLC using a XTerra MS C18, 3.5 ym, 2.1 x 100 mm with Shimadzu
LC8A-Pump and SPD-10Avp UV/Nis diode array detector. The 'H-NMR spectra were
recorded on a Varian VXR-S (400 MHz for 'H-NMR) using de-dimethylsulphoxide as
solvent; chemical shifts are reported in ppm relative to tetramethylsilane. Analytical
LCMS was performed using: XTerra MS C18, 3.5 ym, 2.1 * 100 mm, linear gradient
with acetonitrile in water (0.1% HCOOH or TFA) at a flow rate of 250 pyL/min; retention
times are given in minutes. Methods are:

() linear gradient from 5% to 70% acetonitrile in water (0.1% HCOOH or TFA);
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; (I) idem but 10 min linear gradient; (Ill) linear gradient from 5% to 90%
acetonitrile in water (0.1% HCOOH or TFA), 5 min linear gradient; (V) idem but 10 min
linear gradient; (V) linear gradient from 1% to 30% acetonitrile in water (0.1% HCOOH
or TFA), 10 min linear gradient; (VI) from 1% to 60% acetonitrile in water (0.1%
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acetonitrile in water (0.1 % HCOOH or TFA), 5 mn
linear gradient; (I1V) idembut 10 mn |[inear

wa@emdiengg (V) linear gradient from1l %to 30%CI/EP2005/006161

acetonitrile in water (0.1 %HCOOH 30 or TFA), 10 mn
linear gradient; (VI) fromI%to 60% acetonitrile in

wat er (0.1% WO 2005/ 121089 PCT/ EP2005/ 006161 25 HCOOH

or TFA), 10 mn linear gradient; (VII) negative node,
R L2 bRl o B e o 3fod, i o water
(CctfloubBA), Slinear gzaﬁlent25‘q)lllprc§r§al s,ep@ratlo%g&ag,apﬁtciebpmralpak AD-H
@&98%&& 2§ 38h grb:? 4% +1ooh Ihafpic), %o@%i.%rg@éd.m%e%ume/x)

or maki hg conpounds of the invéntion “In general,

conmpounds having the structure (1) 3 NH2 Z R (l) A

io R R 2 wherein the variables have the above

be pr.ep red usi
Smpoypgs it ivention -,

sngg_xég@w: o %Up@%hgﬁ ggmé%wakt% d §) use

ronoire ro- benzen€ in conbination with

l[ithiumfor the addition of this 15 organolithium

reagent to N-(trimethylsiiyl Hm nes, in solvents such

as diethyl ether or t etft Y, r@fur?]g as described in

F. Gyenes, K E. Bergnad T. h, J. Org. Chem

1998, 63, 2824-2828. Avai QI'% starting rraterl al s may

be al dehydes having tfe foRnula (111) and 20

benzyl hal ogeni des having the formula (11) HHal (II1)

(1) )n RL R X X = Nooc, CH2, CHRL n=20,1, 2
wiTereln theyvasiablssridyasiea Fhoyen desRaccmErNipIaVERY 26| Rrepared using
%QH&IE&@ng%nﬂ%@Xwnﬁ& nts 2PoPb M8, |t Ha?% po‘é@@% to use

synt hesi zed by one skilled in the a Conmp
hbémm%%s' 3- B@PWZ%%&HH@ NEGAR &Y'ty Walua}nf%thsr%ﬂsw of this
or@aﬂolﬁmmoaé}ébemrtosw ERRMsifhimtidsonakolléms submash®ethyl ether or
ARG T 8o Y Raps i Befamdiy T, Wetch, U, Org. Chem.

1998, 63, 2824-2828.

Available starting materials may be aldehydes having the formula (lll) and

benzylhalogenides having the formula (lI)

Hal
i W

(On 2 ' R2
X—X
X = Nboc, CH,, CH-R10
n=01, 2

They may be purchased from commercially available sources such as Array, Sigma-
Aldrich, Fluka, ABCR or be synthesized by one skilled in the art. Common reactions
between compounds containing amino groups and carboxyl or sulphonyi functionalities
may be employed for their synthesis with suitable functionalized starting materials.
Nucleophilic substitution reactions between compounds containing a suitable leaving
group (e.g., halogenide, mesylate, tosylate) and nucleophiles (e.g., amines) may be
also employed. The conversion of diverse functional groups (such as esters, alcohols,
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Nucl eophi lic substitution reactions between conpounds
containing a suitable |l eaving group (e.g.,

whadsgensde, nesyl ate, tosylate) and nucl eophi PEFEP2005/006161
(e.g., amnes) may be 30 alé enpl oyed. The conversi on
of diverse functional group$ (such as esters,
al cohol s, WD 2005/121089 PCT/ EP2005/ 006161 26 am des,
nitriles, azides) rray all ow the synthesis of sone

_inter a Sch t hr h )
o b8! ML 740, Pl M0 R SEAEE, Grdgils i e
caapqpodsads descri bed bel ow. Unl ess ot herw se i ndicated
{ eyRd ni
Sl FHBTENLS, SRulE bR orftelBES e uRs g tRER, BE some
cqnmmwds descride] betofn LbktessptherSéarml¢ai¢d Rthe sghemesdh&lariables
ot 1z Step 2 z X X = Nboc,
hg&%ﬁ'}eéﬂné ] R iel & P e 10 n = 0 1
2 CHR10 CH-RlO Schene D 0 1) hydrogenat| on O XX Br
LDA R2 1 HOX 2) protection R2 1 HX X RL R2 Step 1 X
Step 2+ 3 X COCEt Z ( n X=N CH CH, CHRL
X =N, CH CH2, mmxi%ﬁe@)&(cm CHRL n 0, 1,
2 HHH-boc R 1) saponification Rt H N boc

rotectlonRZ ) urtlushrg,actlonRZXXStep4+H
g siep s Y . OEFED = N " e

n L3 1
% X
R1 R2 Step 1 z ( Step 2 , ( )

X = Nboc, CH,, CH-R1 X = Nboc, CH,, X = Nboc, CH,,
n=0,12 CH-R'0 CH-R'0
Scheme D
1) hydrogenation 0 /
X ) Br LDA 2) protection Ry M
X, + Rz X
X Rl R2 Step 1 Step 2 + 3 X
COOEt Z  (hx
X =N, CH, CH,, CH-R10 X =N, CH, CH,, CH-R10 X = N-Cbz, CH,, CH-R10
n=01,2
H H N-—boc
1) saponification r1 AN boc deprotection RzR1 X
2) curtius reaction R2 %gx‘x R —— X
» /
/7 Zz
Step4 + 5 z (hx Step 6 Cx
X = N-Cbz, CH,, CH-R10 X = NH, CH,, CH-R10
Scheme E
H H H
R‘IHN f oc . 1HN + oc 1HN*“°°
5 . deprotection Rf R10-SO,Cl RQR .
X ——— O Y,
z ( Step 1 z ( / Step 2 z (
X = Nboc, CH, X =NH, CH, Y = NSO,R0, CH,
n=0,1,2
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15 Schene EHHH HNTrf oc HNt"'4 oc HN -f4 oc

2R1 deprotection RZR 1 R10-SQ2O RR 21 z ( X~ Step 1 z
wWEe@p/120%0 = Nboc, CH2 X = NH, CH2 Y = NSO2R10O, pcFEP2089006161

n=0, 1,2 WO 2005/ 121089 PCT/ EP2005/ 006161 27 Scheme F

HHH HN-Mc 2 RL HNZ7if oc deprotection RRL HN

oc R10-0001 R1L z ( x/ Step 1 z ( x/ Step 2z (/ X =

Nboc, CH2 X = NH, CH2 Y = NCOR10, CH2 n=0,1,2 5

Scheme GHHH RL HN -r Cﬁ%e)gHNrtrf oc RL HN -f4

oc 2 deprotection R 1 R10- XXY 'z (/] Step 1

z (/ Step 2 z X = Nboc, CH2 X = NH, CH2 Y = NCONRL1O,

CH2, n=0,1,2 10 The protectjjng group nmay be renoved

At N, of or exag%giogewogi et hylHalyj meod n - di chl or ometmdhd), i
2t e . of 9-1fluorenyR a\rbonyIR, ‘i%ﬁ'l adi“u 2

charc le/ hydro%?n jncase, f I &/ benzyk@xycar obonyl gk, /

usi ng' &ci di c condi'ti ons (such ®as trifluoroacetic aci

X A Ndbg ltHor onet hane or hydeoshlowj c acid in di oxangiorkn cH,

4 be,icase of 15 tert.-butoxycarbonyl, as described in

Protective Groups in Organic Synthesis 3°'d ed., Ed.

W ey-VCH, New York; 1999. For the purification of

i nternedi ates or end products, flash chromatography on

silica gel Scheme G
H H H

R1H N -foc . H N ntoc 1H N +foc

S deprotection R§1 R1-NCO Rf .
X & —— X Tems iy
Z ( Step 1 2 (3 7 Step 2 z (

X = Nboc, CH, X =NH, CH, Y = NCONR', CH,

n=0,1,2

The protecting group may be removed with, for example, diethylamine in
dichloromethane in the case of 9-fluorenylmethoxycarbonyl, palladium on
charcoal/hydrogen in case of the benzyloxycarobonyl 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 39 ed,,

- Ed. Wiley-VCH, New York; 1999.

For the purification of intermediates or end products, flash chromatography on silica gel
may be suitable for the free amines whereas the use of preparative HPLC leads to the
isolation of the corresponding trifluoroacetic acid or formate salts. Chiral separation on
preparative HPLC gives rise to the free amines.

Compounds may be prepared by other means however, and the suggested starting
materials and procedures described below are exemplary only and should not be

considered as limiting the scope of the invention.

EXAMPLES

The following examples are provided so that the invention might be more fully
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may be suitable for the free am nes whereas the use of

preparative HPLC | eads to the 20 isolation of the
waesosaspendi ng trifluoroacetic acid or fornmat ePGBEP®05/006161

Chiral separation on prepatative HPLC gives rise to

the free am nes. Conpounds mfray be prepared by ot her

nmeans however, and the suggested starting nmaterials

and procedures described bel ow are exenplary only and

shouyl d not be 25 consj ~as. A mi P
rERE o es BRI pEEs TEFa Fo b ar B R BoEEeDeRines as
limptiray ihe érdvestiort inanytWway. | nventi on might be nore fully WO

2005/ 121089 PCT/ EP2005/ 006161 28 understood. These

exanples are illustrative only and should not be
PREPARATKNGSs |inmiting the invention in any way.

PREPARATIONS 5 Exanple 1 FNO F +~x F N OH 10

Procedure for making an internediate according to
E g AL Step 1 0 0O DWF, POC6 15

-3-Di net hyl am no-2-fornyl -acrylic acid ethyl ester

1000 ng (5.87 mmol ) of Fet hyl —Rot assi um nmal onat e and

2702 nmg (17.63 mmol) ¢ 10sp us oxychl oride are

dissolved in 7 nL of dry NgN-di mephyl f or mam de under
h

an argon atnosphere. e solutioen is stirred under
reflux for 4 hours. Afterwards the solvent is renoved
under reduced pressure and the residue is dissolved in
ice water. .By th it . aturated

Prﬁg?déggqumaég}% ha eé"%t(g ﬁfé‘um&%" ﬁ‘fr'”eﬁ%sé%ﬁ{e@ ized. 20 nL
of toluene/ethanol (1:1) are added and the

Stepdci pitated salts are filtered off. The 25 aqueous
phase is furgther extracted with 3 x 20 nlLoof

t ol uene/ et ha . The cowmbjPedl, organic||l aygrs are
washed with Hrine_and +ed—over -Sodi dm ate. The
solvent is ved under reduced pressuije and the

residue is uged further without purifRcafion in the

next step

(Z)-3-Dimethylamino-2-formyl-acrylic acid ethyl ester
1000 mg (5.87 mmol) of ethyl potassium malonate and 2702 mg (17.63 mmol)

phosphorous oxychloride are dissolved in 7 mL of dry N, N-dimethylformamide under an
argon atmosphere. The solution is stirred under reflux for 4 hours. Afterwards the
solvent is removed under reduced pressure and the residue is dissolved in ice water.
By the addition of 25 mL of saturated potassium carbonate the mixture is neutralized.
20 mL of toluene/ethanol (1:1) are added and the precipitated salts are filtered off. The
aqueous phase is further extracted with 3 x 20 mL of toluene/ethanol. The combined
organic layers are washed with brine and dried over sodium sulphate. The solvent is
removed under reduced pressure and the residue is used further without purification in
the next step

LCMS (I): rt 2.48 min, m/z 172 (M+H)".
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CVMB (1): rt 2.48 min, mz 172 (MtH +. 30 WO
2005/ 121089 PCT/ EP2005/ 006161 29 Step 2 NHO OO
WOo-30sMtidsSN F F 5 PCT/EP2005/006161
2-Trifluoromethvl -pvrim di ng; 5-carboxylic acid ethyl
ester To 160 ng (0.94 mmol ) of the product fromstep 1
((Z2)-3-di met hyl am no-2-fornyl - acrylic acid ethyl
ester) dissolved in 3 nL of ethanol are added 314 ng
St& 280 mmol) of trifluoroacetam dine. The solution is
Pi4red for 3 hours under reflux, then the solvent is
renoved under reduced pressure and the residue is
purified by flash chromatogr®ghy 10 @ e/ et hyl
acetate 4:1) to yielgd the title conpound] HPLC (1): it

4.58 nin. Step B OP H MHOH M'p--_ XA NN FFF
F 15 F 2-Tritd uo vl -pvrim dine-54carboxylic acid
To 140 ng (0. 64 ) of the product f¥ tep 2
2-trifluoromet Ay <pyrim di ne-5- carboxylic acid ethyl
ester dissolved |n 8 nL tetrahydrofur 2 nmL of

water are 20 added 38 ng (0.95 mmol ) ofF sodi um
hydr oxi de. The solution is stirred for 2 hours at room
tenperature, then the reaction mxture is quenched

2 MifukbréBe fhyi- Bfrun%%eﬁyaﬁm@h@éma eﬁﬁl ésterThe aqueous phase

IS extracted wth 3x15 of eth ace te an
e 5 e OGS 0k 28 Sroe! HPToReBy b GG Riniamiio-2-formy

c?#f”cpﬁf?d Eth f@:ﬁer?@s&@l@éd InS3 ﬁﬂ;@%no”ﬁ@%dde@@iqeﬁg 2.80 mmol) of
essure F yield the title

5
nhugsasRtamATE /NP YPHIoN FUEITY RIS rssIER ﬁf’ﬂ')‘ g gplvent is
rehidleé Mnblr reduced pressure and the residue is purified by flash chromatography

(hexane/ethyl acetate 4:1) to yield the title compound.
HPLC (l): rt 4.58 min.

Step 3

NaOH

2-Trifluoromethyl-pyrimidine-5-carboxylic acid

To 140 mg (0.64 mmol) of the product from step 2 2-trifluoromethyl-pyrimidine-5-
carboxylic acid ethyl ester dissolved in 8 mL tetrahydrofuran and 2 mL of water are
added 38 mg (0.95 mmol) of sodium hydroxide. The solution is stirred for 2 hours at
room temperature, then the reaction mixture is quenched with 20 mL of 1M
hydrochloric acid. The aqueous phase is extracted with 3x15 mL of ethyl acetate and
the combined organic layers are dried over sodium sulphate. The solvent is removed
under reduced pressure to yield the title compound.

HPLC (I): rt 2.91 min.

LCMS (VII, 1-30%, 10 min): rt 3.89 min, m/z 191 (M-H)".
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WD 2005/ 121089 PCT/ EP2005/ 006161 30 Exanple 2 COOH
F3C N 5 Procedure for nmaking an internediate
waeaengiorg to Schene B. Step 1 F F O F F Br p@r/8rideB906161
propionitrile 16 - F 1 ~N
2-Bronmp-3-trifluoromethyl-pyridine 1000 ng (5.53
mol ) of 2-chloro-3-trifluoropyridine are dissolved in
2.5 nmL of 15 propionitrile under an argon atnosphere.
2.10 mL (19.5 mmol ) of bronotrinmethylsilane are added
Eand It%e reaction mxture is stirred for 24 h at 100C.
rds the mxture 1is filtered, the solvent is
renoved under reduced pressurgeogpd the residue is used
further w thout purificagion |n the next step. LCMS
(I11): rt 3.73 mn, mz 26%-26Q (M-MeCN)+. 20 1H NMR
(400 MHz, DMBO-d6) S = 7.66 7.6 (m 1 H, 8.28 (d, J
=80Hz, 1 H, 866 (d J=F4 H, 1H. Step 2 0 H
F Br F BuLi, Toluene F ~ F dry ice/ 25
3-Trifluoronethyl -pyridine-2-carboxylic acid 200 ng
(0.88 mmol ) of 2-brono-3-trifluoronethyl-pyridine are
Pdtsa ot V@ tnakinglarbintdrmefiiatelageordihgitor@chemge. an ar gon
at nosphere. The mixture is cooled to -75C and 500 pL
St30 1(1. 10 mmol ) of n-butyllithium(2.2Min hexane) is
58ded. TheFrea jion mxture is stirred f 2 at -75C
and afterwarfds poured on dry ice. Then 10 i 6 M

hydr ochl ogi arBrSildets cerapignitrie aqueslis phase i s
extract ed vvitl]13 0 mcof diethyl_ether. Th |
= Pz

2-Bromo-3-trifluoromethyl-pyridine

1000 mg (5.53 mmol) of 2-chloro-3-trifluoropyridine are dissolved in 2.5 mL of
propionitrile under an argon atmosphere. 2.10 mL (19.5 mmol) of bromotrimethylsilane
are added and the reaction mixture is stirred for 24 h at 100°C. Afterwards the mixture
is filtered, the solvent is removed under reduced pressure and the residue is used
further without purification in the next step.

LCMS (l1): rt 3.73 min, m/z 267; 269 (M+MeCN)".

"H-NMR (400 MHz, DMSO-de) 8 = 7.66-7.69 (m, 1H), 8.28 (d, J = 8.0 Hz, 1H), 8.66 (d,
J =4.4Hz, 1H).

Step 2
O H
F Br F
- N Buli, Toluene X
| P dry ice _

3-Trifluoromethyl-pyridine-2-carboxylic acid
200 mg (0.88 mmol) of 2-bromo-3-trifluoromethyl-pyridine are dissolved in 1.5 mL of

dry toluene under an argon atmosphere. The mixture is cooled to —75°C and 500 L
(1.10 mmol) of n-butyllithium (2.2M in hexane) is added. The reaction mixture is stirred
for 2 h at =75°C and afterwards poured on dry ice. Then 10 mL of 6 M hydrochloric acid
are added and the aqueous phase is extracted with 3x10 mL of diethyl ether. The



WO 2005/ 121089 PCT/ EP2005/ 006161 31 conbi ned organic
| ayers are dried over sodium sul phate and t he sol vent

wo soosemsed under reduced pressure. The resi dREI/EB2005/006161
recrystallized fromethyl acetate/hexane to yield the
title compound. LCMB(I11): Tt 1.75 min, nfz 192
(MtH) +. 5 LCMB(VIl, 5-95% 5mn): it 1.75 mn, nz 190
(MH-. 1 HNW (400 MHz, DMSO-d6) 8 = 7.73-7.76 (m 1

q}EgbmePAror?a%g Iaﬁerf_')age ﬁhgg ’OVéIT @d’luﬁ sﬁﬁ)h%ﬁiz :Iand] ihze g’ol@er{f'%s removed

e conpoun
urgientréuk eed quie $sCicD rmengBStd@let ingepyoebisre efr@mo%hylf%ﬁetatq/bexane to

el0 Ex. RIOJ..” OHLCVS COOH 3 N
y'q@g)t(t%l‘f"m%ﬁ%% 5 ni n; it 3.47, CF3 mlz 190
LGNS rt 1.700M, ,/M1BZTHEN 11) it 2.50, mz 192 [ MkH| +.

] VI 7 32, n’iz 190 [ M H]
5 L(@%}}TP@%@ ,,,5'm|n)5rt 098 i, m/?hgdj (EDE

(M |% t 214, mz ks
'H-NMRGRB0 M QWB‘D d5}36 704 3-736 ) Hy.£8.31 QCB J ﬁ14zH7:[ ), 8.58 (d,
3 LML, )11 (s, 1H).

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

10 example 2.

Table 1
X
EX. LCMS
R10 OH
COOH
3 i LCMS (VII, 5-70%,
» . 5 min) rt 3.47,
i m/z 190 [M-HJ".
COOH
a4 y LCMS (I1l) rt 2.50, m/z
| 192 [M+H]".
CF3
LCMS (VII, 5-70%,
5 min) rt 3.32, m/z
190 [M-H]J.
COOH
5 LCMS (1) rt 2.14, m/z
Ay (i st 2.1
M 192 [M+H]".
CF,
LCMS (VII, 5-70%,
5 min) rt 2.26,
m/z 190 [M-H]".
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WD 2005/ 121089 PCT/ EP2005/ 006161 32 Exanple 6 A-0 O
ad NR5Br ON/ C S Li (8eg.), 0 ((CH3Si)2NLi

walb@shyloset her Ar, reflux and di ethyl ether, 3NCG/EP2005/006161
-30C, Ar, Nultrasonic Oj 30 mnJ 45 mn OONHR X
Af 1- Ami no- 2- (3- (3- phenyl ) - phienyl ) - pi peri di ne- 1- car boxy
lic acid tert.-butyl ester io 516 pL (0.516 mol) of
['ithium hexanet hyl di silazide (LHVDS; | M solution in

E di e'ﬁhgl ether) are dissolved in 2 nL of dry diethyl

X under an argon atnosphere. The solution is
cooled to -30C, then 0 ng (0.469 nmmol)

4-fornyl - pi peridi ng-1-j¢tarboxylic acid tent.-butyl
ester dissolved i of dry diethyl ether is slowy
added and the mxture ip stlirred at -SCQCfor 45 mn

Afterwards 123 pL (0.938 0 2
br ononet hyl - 3- chl or o- benzene gre @ . This reaction
mxture is transferred via a syringé in another

flask, which is equipped wwth 26 ng (3.752 nmol)
[ithiumand 10 nL of dry diethyl ether under an argon
at nrosphere. This flask is pl Ny, an ultrasonic
bath and the slow addition he reaction m xture
starts when the diethyl eth s refluxing. The
reaction is keep under refluxl and ultrasoynd for 45
m aOBy the addition af 20 5 rt! of satura‘g%am’mni um
chl oride sol ution tffie Peactli¢heds quenclEd and the
quBoUECHABEsNLI S extr act ed dgthelehy| tate. The
onpinmed—orgam T | aydrs are extracte® w th 5)x 10 nL
of 5% gibthylicthenci d e pH VY GEYAY he conki ped aci

o Lavgy s-30sC, Arhen adflusted wi rar%%q‘r‘oni um hydr oxi dg t
12 3@ s aque yer is extracted with 3 X1
of ~ethyl acetate.” Th rganic |layer is washed with
brine and dried ove

4-[1-Amino-2-(3-chloro-phenyl)-ethyl]-piperidine-1-carboxylic acid fert.-butyl ester

516 pL (0.516 mmol) of lithium hexamethyldisilazide (LHMDS;1M solution in diethyl
ether) are dissolved in 2 mL of dry diethyl ether under an argon atmosphere. The
solution is cooled to —30°C, then 100 mg (0.469 mmol) 4-formyl-piperidine-1-carboxylic
acid fert.-butyl ester dissolved in 1 mL of dry diethyl ether is slowly added and the
mixture is stirred at —=30°C for 45 min Afterwards 123 pL (0.938 mmol) of 1-
bromomethyl-3-chloro-benzene are added. This reaction mixture is transferred via a
syringe in another flask, which is equipped with 26 mg (3.752 mmol) lithium and 10 mL
of dry diethyl ether under an argon atmosphere. This flask is placed in an ultrasonic
bath and the slow addition of the reaction mixture starts when the diethyl ether is
refluxing. The reaction is keep under reflux and ultrasound for 45 min By the addition of
5 mL of saturated ammonium chloride solution the reaction is quenched and the
aqueous layer is extracted with ethyl acetate. The combined organic layers are
extracted with 5 x 10 mL of 5% citric acid. The pH value of the combined acid layers is
then adjusted with ammonium hydroxide to pH 12 and this aqueous layer is extracted
with 3 x 10 mL of ethyl acetate. Thé organic layer is washed with brine and dried over
sodium sulphate. The solvent is removed under reduced pressure and the residue is
purified by prep. HPLC to yield the title compound.

LCMS: rt 3.7 min, m/z 339 (M+H)".
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25 sodi um sul phate. The solvent is renoved under
reduced pressure and the residue is purified by prep.
woiRg1208yi el d the title conpound. LCMS: rt 3. FCTEP2005/006161
mz 339 (MrH) +. WD 2005/ 121489 PCT/ EP2005/ 006161 33
"H- NWVR (300 MHz, DVMSO-d6) 8 = 1.10-1.32 (m 2H), 1.43
(s 9H),159171(m3|—|) 2.60-2.64 (m 2H),
1H’LNMIB (QO@MI"(ZmDIVB@ de)P 36 ‘(Qﬁ 321, 2B).9174% dS 9H)~1. 59- 167 1Hm, 3H)

7 ( Ex I _
cce K]Z%H ?c?%m 2%%88(% Nﬁ*@ ﬁlt% (8 8) gglé_% 584 720
7&§4|(m BH),1085 (s, 2H).
2- (3- Chl or o- phenyl ) - 1- pi peridi n-4-yl -ethyl am ne 20 ngy
(O 06_nmol ) of exanple 6
-am no- 2- (3-chl or o- phenyl ) - et hyl ] - pi peri di ne-1-
carboxyllc acid tent.-butyl ester)] dissolved in 1 nL
chl oronmet hane are diluted with 0.5 nL of

renmovedjun educed residu
purifi elHpy . 15 HPLC to yleldthetltIeNH
compound. L (1): rt 1.9 min, mz 239 (M) +. gn

o)
(300 MHz, MeQD) 8 = 1.63-1.79 (m 2H),g2.d2 (m SH):\\/lL
2.80-2.87 (m 1H), 2.96-3.13 (m 3H), 3¥46:B51 (m OH
3H), 7.22-7.35 (m 4H). LCMB (chiral, AH, F
hept ane/ et hanol 20:80): rt 17.4 min; 26.1 mn, nz 239
(MrH) +. 20 Exanple 8 O NH2 25

2-(3-Chloro-phenyl)-1-piperidin-4-yl-ethylamine
20 mg (0.06 mmol) of example 6 [(4-[1-amino-2-(3-chloro-phenyl)-ethyl]-piperidine-1-

carboxylic acid fert.-butyl ester)] dissolved in 1 mL of dichloromethane are diluted with

0.5 mL of trifluoroacetic acid. The solution is stirred for 30 min at ambient temperature,
then the solvent is removed under reduced pressure. The residue is purified by prep.
HPLC to yield the title compound. |
LCMS(l): rt 1.9 min, m/z 239 (M+H)".

'H-NMR (300 MHz, MeOD) & = 1.63-1.79 (m, 2H), 2.02 (m, 3H), 2.80-2.87 (m, 1H),
2.96-3.13 (m, 3H), 3.46-3.51 (m, 3H), 7.22-7.35 (m, 4H).

LCMS (chiral, AD-H, heptane/ethanol 20:80): rt 17.4 min; 26.1 min, m/z 239 (M+H)".

Example 8

SAOUPY
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30 WD 2005/ 121089 PCT/ EP2005/006161 34 Step 1 ON
Frmoc-CI ONC C pyridine, 2.5 h, NH2 | / 0C, DCM

WOX0NEI121089 5 PCT/EP2005/006161
4-[2-(3-Chl oro-phenyl)-1-(9H fl uoren-9-yl met hoxycar bon
yl am no) - et hyl | - pi peri di ne-I- carboxylic acid

tent.-butyl ester To a solution of 437 ng (1.29 mmol)
of [4-]1-am no-2-(3-chloro-phenyl)-ethyl]-
Sé&geridine-l-carboxylic acid tert.-butyl ester]
nple 6 dissolved in 4 nL of dichloronmethane are
added 842 pL (10.34 mmol) of pyridine and 368 ng (1.42
nob) 1o of
or enyl met hoxycar bonyl - oxy)-chlgﬂkde at 0C. The
noxt uNe s stirred for 2rbohcl then dfIutéd
9\‘1\5% cit sotut +er—Fhe—eaque I
15 nbyrighe, @0 hyl acetate, the
conbi ned omMyani yers AfePwWashed with mat@§zaﬁﬂ
brine, and dried over sodium sul phate. Renoval of the
sol vent under reduced pressure afforded a r eSidue,
which is purified by prep. HPLC to yield the ti
conmpound. 15 LCMS(I1): it 5.94 mn, mz 58
Step 2 Ol N30% TFAADCMHN OCI CI NH I
20 WD 2005/ 121089 PCT/ EP2005/ 006161 35
[ 2- (3- Chl or o- phenyl ) - 1- pi peri di n-4-yl -et hyl | -carbam c
acid 9H-fluoren-9-yl nethyl ester 300 ng (0.53 mmol)
4-[@f (3iCreorpipbeny}-14(idifusten-Pmethoxycarbonylamino)-ethyl]-piperidine-1-
- 2- (3 ) gnyl)-1- (9H-fl uoren-9-
CaL ol dc Bl B “g?am no) - et hyI ] - pi peridi ne-1-car boxyl
Toa@ gotudien . ofbyByl rr@st(ég%’ of [4-[1-amino-2- (3 -chloro- phenyl) ethyl]

piperidine-1-carboxylic acid tert.-butyl ester] example 6 dissolved in 4 mL of

dichloromethane are added 842 uL (10.34 mmol) of pyridine and 368 mg (1.42 mmol)
of N-(9-fluorenylmethoxycarbonyl-oxy)-chloride at 0°C. The mixture is stirred for 2.5 h,
then diluted with 20 mL of 5% citric acid solution. The aqueous layer is extracted with 3
x 15 mL of ethyi acetate, the combined organic iayers are washed with water and brine,
and dried over sodium sulphate. Removal of the solvent under reduced pressure
afforded a residue, which is purified by prep. HPLC to yield the title compound.
LCMS(l1): rt 5.94 min, m/z 583 (M+Na)".

Step 2

X
¢ A 30% TFA/DCM A
ﬂ\ cl - cl
OQT/NH , OQT,NH
o) ' O

aaw
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20

di ssolved in 1.0 nL of dichloronmethane and 1.0 nL of
trifluoroacetic acid. The solution 5 is stirred for 30
worevsarioaarbi ent tenperature, then the sol vent PGI/EP2005/006161

renmoved under reduced pressure and the residue is
used further w thout purifi%:’ati on in the next step.
LCMS(I): rt 3.54 mn, mz 461 (MtH)+. Step 3 10 HN O
O HBTU, NMM NN O D PEA, DMV O-N + COHOYNH N ~" O

2] 2 '&h ord paenyl in- Lo [ oA R DG 1 R BRI el Péster
309Hh gom aim&) wf tetgryduce rberstdrs2 T [2a(3sallarbiptienyf- 1 28[-fiogren-9-
0. 535

yeihoRanogy B A RI-PISIog: 1-§rRoRs) a5y f9rt-buiy e are

digk@ived % fo mproe dicBloydrmathryd ams t rmi of iflbroatetic acid. The solution

o D LT WA LOLTRE oL 2, SRR ks B cucon
prés3ufland tmeok3idpy isiused furthep wgboui pxyfigatioadi the re4Bstap.

4 trialzol-1-YL)-N
Lé&%\“%; ﬁr%ﬁ”amff %f Bﬁ?@ﬁl um hexaf | uor ophosphate (HBTU)
and 70.6 pL (0.642 mml) 20 of N-rmethyl norphol i ne
Stgﬂg)%so' ved in 2 nL of N, N-di methyl formam de are added
the reaction mxture. The m xture is stirred
overni ght at 50C. After renoval of the solvents under
requced pressure 20 nL of ethyl acetate are added. The
Hrgdnic layer is extracted with 2 x 20
itricacid artd sat urat edB3gdiMin hyd

t i on. o i @ | aydrh Migsh
3$+;ﬂhzceodfzéizﬁig@gte.  Shasnel ot

under_ reduced priessure and the residue i s puoiyf ired
flash| chromat og %y (di chl or onet hane/ et hano 95:5)
i he title conmpound. LCMS(1): rt 5.10 m

{2-(3-Chloro-phenyl)-1-[1-(pyrimidine-2-carbonyl)-piperidine-4-yll-ethyl}-carbamic _acid

9H-fluoren-9-yimethyl ester

To a solution of 247 mg (0.535 mmol) of [2-(3-chloro-phenyl)-1-piperidin-4-yl-ethyl]-
carbamic acid 9H-fluoren-9-ylmethyl ester in 2 mL of N,N-dimethylformamide, 112 uL
diisopropylethyl amine are added. A 15 min preactivated solution of 79.0 mg (0.642
mmol) pyrimidine-2-carboxylic acid, 243 mg (0.642 mmol) of O-(benzotrialzol-1-YL)-N-
N-N’,N'—tetramethyl-uronium hexafluorophosphate (HBTU) and 70.6 pL (0.642 mmol)
of N-methylmorpholine dissolved in 2 mL of N,N-dimethyiformamide are added to the
reaction mixture. The mixture is stirred overnight at 50°C. After removal of the solvents
under reduced pressure 20 mL of ethyl acetate are added. The organic layer is
extracted with 2 x 20 mL of 5% citric acid and saturated sodium hydrogen carbonate
solution. The organic layer is washed with brine and dried over sodium sulphate. The
solvent is removed under reduced pressure and the residue is purified by flash
chromatography (dichloromethane/methanol 95:5) to yield the title compound.

LCMS(l): rt 5.10 min, m/z 567 (M+H)".
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NO NC N DEA, DCMNO NHIiNCI ONHZ 5
{4-[(R)-1- Am no- 2- (3-chl oro- phenyl )-ethyl | -piperidin-1
wo ydosApnee ni di n- 2-yl - net hanone To a sol uti on pET/RBER0ST6161

(0.446 mmol ) of the product., fromstep 3
({2- (3-Chl oro-phenyl) - 36
1-[1-(pyrimdine-2-carbonyl)-piperidin-4-yl]-ethyl}-ca
rbam c acid 9H fluoren-9-ylnethyl ester) in 5 niL of
dlgploronethane are added 2.00 nL of diethylam ne at
The mxture is stirred for 30 mn Renoval of the
solvent under reduced pressure afforded 10 the title
compound, which was purified by prep. reverse phase
HPLC @nd prep. chiral HPLC to yield the enantioneres.

N 519 mn, mz 345 (MH) +. LCI\AS (AD-H,
bt hanol 10.56 mn, nlz 345(I\/H-I—|)\F4%I—I-NI\/R(500
: H)

A e N

1.63-1. 88 15

3H), 2.90-F.00 (M~ 1 H), 3.22 (t, 2“5 cl
4.54 (t, JO= 15.0 Hz, 1H), 720722(m 2H), Nn

725734(2|—|),7.58(dtJ:60|—Iz J—25I2—|z

1 H, 8. 2d, NHz), 8.88 (dd, J = 6.0 Hz, J = 1.5
| ‘ (125 MHz, DVMSO d6) 8 = 26.6; 27.4

(CH2, boo , 28.4; 29.2 (CH2,boot, chair),

39.1; 39.2 (CH2, boot, chair), 41.0 (CH2), 41.1 (CH),
46. 6 (CH2) 56. 3 (CH) I122 0 20'(CH) 126. 0 (CH)
. -) )} u -2 0

Tc( ngruu&r?f 353 %((:FDA% Wol?o(t@@)ro&ﬁf‘frém(@ﬂ 3 {Eh(% Clorophenyl)

npounds 1 n are’ synt hesi zed accor
1- b1r myemwree gﬁ@mnvlbplpeé@tlawﬂpylbetey'ksa'\h@m@&/dlﬁ%@t@pren 9-yimethyl
es?g{/ rEWPIQSéfOQ@%Q%me@?aneTéV@ £dddEX 00 LV NMthy18mfe 7atlo°C. The
mixture is stnrrc-;Q for 30 min Remgval of the solvent under reduced pressure afforded
the title compound, which was purified by prep. reverse phase HPLC and prep. chiral
HPLC to yield the enantiomeres.
LCMS(1): rt 5.19 min, m/z 345 (M+H)".
LCMS (AD-H, ethanol 100%): 10.56 min, m/z 345 (M+H)".
'"H-NMR (500 MHz, DMSO-dg) 8 = 1.23-1.41 (m, 2H), 1.55 (m, 1H), 1.63-1.88 (m, 2H),
2.53 (m, 1H), 2.71-2.81 (m, 3H), 2.90-3.00 (m, 1H), 3.22 (t, J = 15.0 Hz, 1H), 4.54 (t, J
= 15.0 Hz, 1H), 7.20-7.22 (m, 2H), 7.25-7.34 (m, 2H), 7.58 (dt, J = 6.0 Hz, J = 2.5 Hz,
1H), 8.27 (s, 2H, NH,), 8.88 (dd, J =6.0 Hz, J = 1.5 Hz, 2H).
BC-NMR (125 MHz, DMSO-ds) = 26.6; 27.4 (CH,, boot/chair), 28.4; 29.2 (CH,,boot,
chair), 39.1; 39.2 (CH,,boot, chair), 41.0 (CH), 41.1 (CH), 46.6 (CH,), 56.3 (CH), 122.0
(CH), 126.0 (CH), 128.0 (CH), 129.5 (CH), 130.5 (Cq), 133.3 (Cq), 142.4 (Cq), 158.1
(2CH), 162.6 (Cq), 164.5 (Cq).

The compounds in Table 2 are synthesized according to the procedure shown for

example 8



mz 307 [MMHH+. OFFN&Z O FF OO0 10 NF OH

LCMS (I1) it 7.58, Famz 343 [MtH+. NHZ OF Q|
wa too3ndioko " OH LCMS (I I) rt 6.39, oy- F ci nlzrEH#P2005/006161
[MeH +. NHz ~ 111 O 12 Ora EEOH LCVB (1V) it 2.73, C
mz 321 [MtH +. 0 13 N HOH'LOMS (I1) it 5.71, mz |
a 337 [MtH +. (OD-11 NHZ 14 cIN LCMB (I1) it 7. 42,
mz HOHc 357 [MiH +. / NHZ\ \ 0 15 N LCMVS (I1)
i&g 35, Mz NHor aoff 345 [MH +. NNHZ WO
Taphe121089 PCT/ EP2005/ 006161 38
Ex. LCMS NMR
[e]
9 %N LCMS (IV) 1t 2.66,
. %C' m/z 307 [M+H]".
F
F OH "
i)L
[e] £ [e]
10 N H/‘LOH LCMS (Il) rt 7.58,
F o | miz 343 [M+H]".
NH,
F 9
" | - N F%OH LCMS (1) 1t 6.39,
“ | F ol miz 344 [M+H]".
NH,
[e]
o]
12 | AL A, LCMS (IV) 1t 2.73,
¢ | miz 321 [M+H]".
NH,
(o]
13 " Al LCMS (Il) 1t 5.71, m/z
5 . 337 [M+H]".
NH,
14 ©\j\ ° LCMS (Il) 1t 7.42, miz
N H” “OH .
o 357 [M+H]".
NH,
15 LCMS (lt) 1t 5.35, m/z
345 [M+H]".




FFO16 Y LOMS (11) rt 7.71, mz N H OH 375 [ M+H] +.
cl Nz |1 O 17 Fej N HVoH LCVB (1V) it 3.55, 0o mz
wdiddsfiMosfi +. F F NHS 0 18 0 LCVB (I1) it 5.4BCT/RP0MO6161

| NHOHN, cl 333 [MH + . ,HNH F 19 F LCVS (11)

it 7.20, Mz H-OH 415 [MEf+. NNcl TNH2 0 20 M

i NICMB (I1) it 5.80, mz /NHOHEGcI 345 [ MH +

NHz [6.21 RN LOVB (11) it|5.80, mz_,Nci 345 [ MH +
16nvs hanoﬁ’LlooO LCMBAI & 1abVZ) : 9. 46 ni n,
mZ H OH

375 [M+H]".

17

LCMS (IV) rt 3.55,
m/z 412 [M+H]".

18

LCMS (l) rt 5.43, m/z
333 [M+H]".

19

LCMS (Il) rt 7.20, m/z
415 [M+H]".

20

LCMS (1) rt 5.80, m/z
345 [M+H]".

21

LCMS (I1) rt 5.80, m/z
345 [M+H]". LCMS
(AD-H, ethano! 100%,
isocratic): 9.46 min, m/z
345 (M+H)".

22

LCMS (Il) rt 5.35, m/z
345 [M+H]'.




345 (M+H) +.
" OH cl 345 [ MHH] +.

0 22 N a~'

N O LCVS (I1)
NH, WO 2005/ 121089
WODDSEPRE05/ 006161 39 23 N N LCMS (11)

rt 5.35, nfiz

NI

rt 5. 70CT/RP205/6d6161

OH cl 345 [MtH +. 0 NHZ 0 0 24 dN~ N H~OH LCMVB (V)
it 3.90, cl mz 348 [MrH +.3° NH2 25 F F H NMR (400
Mz, DMBO-de) 8 N\ | LCVMS (1V) it 3.82, ' NHOH Mz
383 ([ MHH § = 1.22-1.41 (m 2H§, 1.55-1.88 (m 3H),
2333, hgAS (Wt 8y, Mz 185-2. 90 (m 1
m 3449+ 71 (m 1 H),
\ m , 7.37 (m 3H), 7.77 (t, 1 H),
.87 ( H, 8%H7%s; 2H NHzZ). 0 26 H OH LCVs (1V)
it 407, N-NOcl mz 33 [MH+ 4FFr\ 027,
0 LOMB {11} —it3- 64—z N=N—H O ¢l 347 [ MeH} =+
24 | N LCMS (IV) rt 3.90,
o
= m/z 348 [M+H]".
E F
25 \g j\ LCMS (IV) rt 3.82, | "H-NMR (400 MHz, DMSO-dg) 5
N/\ / H” “OH . miz 383 [M+H]". =1.22-1.41 (m, 2H), 1.55-1.88
(m, 3H), 2.33 (m, 1H), 2.59-2.78
NH, (m, 3H), 2.85-2.90 (m, 1H), 3.75
(m, 1H), 4.53 (m, 1H), 6.71 (m,
1H), 7.23-7.25 (m, 1H), 7.32-
7.37 (m, 3H), 7.77 @t, 1H), 7.87
(m, 1H), 8.17 (s, 2H, NHy).
26 LCMS (IV) rt 4.07,
1| m/z 383 [M+H]".
27 LCMS (ll) 1t 3.64, m/z
\\/N\ cl 347 [M+H]".
NH,
F
28 | " ¢ o LCMS (IV) rt 4.87,
— WMo miz 415 [M+H]"
N= c
NH,
o]
29
</N]/ﬁ\N P LCMS (IV) rt 2.61,
Y a|  miz 347 [M+H]".
/ NH,




NHZ F28 FFOOLOMS (IV) it 4.87, -NM NHOH nfz

415 [MrH +. N cl NHZ 29 N' LCOMS (1V) rt 2.61, </ | H
wekrbosliglosad z 347 [M-H +. NHZ \ WO 2005/ 121089PCT/EP2005/006161

PCT/ EP2005/ 006161 40 O }Il,g 30 FF/ N HO OH LCVS

(1V) rt 5.02, FNNC mz 415 [MH+. y 0 31 F N

HOH LCVS (1V) rt 5.22, FNN~" mz 415 [MrtH +. NHZ F

32 F F.o L (I\/)|g430 N Hoff miz 412 [ MkH] +.
&9 3 FE '-oh-@M@N/e}’)(r‘q&/ert 4.76, F N
—zN 40 NHZ Esaelim+af. § 0 C

31 LCMS (IV) rt 5.22,
RN @(\@ m/z 415 [M+H]".

F ' '
32 |[F——Fo LCMS (IV) rt 4.30,
% N HiOH miz 412 [M+HJ".
~ a
N
NH,
o o
I N i o LCMS (V) 1t 4.76,
\
PNt | miz 401 [M+H]".
NH,
Example 34
o\\ ’/O
N

Cl

The intermediate [2-(3-Chloro-phenyl)-1-piperidin-4-yl-ethyl]-carbamic acid 9H-fluoren-
9-ylmethyl ester is synthesized according to the procedure described for example 8
(step 1 — step 2). '
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a)--- NI -12 10 The internedi ate
[ 2- (3- Chl oro- phenyl ) - 1- pi peri di n-4-yl -ethyl]-carbamc
w@eood/19i08d | uoren- 9-yl met hyl ester is synthesiEE€IEP2005/006161
according to the procedure 8Escribed for exanple 8
(step 1 - step 2). 15 WO 2005/121089 PCT/ EP2005/ 006161
41 Step 1 RSOz CI, O O HN triethylamne, 'N Cl DCM
V-1SC O-NHOH OO 5
S&; (T'%- Chl or o- phenyl ) - 1- (1- cycl opr opanesul phonvl - pi peri d
®R--yl)-ethylamine To a solution of 30 ng (0.06 nmmol)
[ 2- (3-chl oro-phenyl ) - 1-pi peridin-4-yl-ethyl]-carbamc
acid 9Hfl uoren-9-yl rretgﬁva?l gfter (proguct of exanple 8
' i chl oronet halteZare add at 0C 5.4 pL
ﬁ,sﬁ,gﬁ%*(@ﬁ&??' G(p%yl nd 10 pL
ylamne—sThe m x j '
for 2 h atOQQ\Ht diluted with 20 nL gf
di chl or onet hlane and washed with 10 nl o
acid sol ution, saturated sodium bicarbg
and bri
the so
COMPOUIYe was used in the next 3 t hout
further purification. LCMS(IV): rt 6.49 mn, nlz 565
(MtH) +. 15 Step2 o0 s, NC OSLO Oy H DEA, DCM, N

2-((%-8h}gro-8:1erg/ll)-1-( 1-cyclopropanesulphonyl-piperidin-4-yl)-ethylamine
To a solution of 30 mg (0.06 mmol) [2-(3-chloro-phenyl)-1-piperidin-4-yl-ethyl]-carbamic

at e sol ution
] dried over sodium sul phae. Renoval of

acid 9H-fluoren-9-ylmethyl ester (product of example 8 step 2) in dichloromethane are
added at 0°C 5.4 pL (0.07 mmol) of methanesulphony! chloride and 10 ub (0.08 mmol)
of triethylamine. The mixture is stirred for 2 h at 0°C, then diluted with 20 mL of
dichloromethane and washed with 10 mL of 5% citric acid solution, saturated sodium
bicarbonate solution and brine, and dried over sodium sulphate. Removal of the solvent
under reduced pressure afforded the title compound which was used in the next step
without further purification.

LCMS(IV): 1t 6.49 min, m/z 565 (M+H)".

Step 2

O\\ //O

,S\N

cl O\\ /

0
S\
OYNH DEA,DCM N
e} Cl
NH,

2-(3-Chloro-phenyl)-1-(1-cyclopropanesuiphonyl-piperidin-4-yl)-ethylamine
To a solution of 10 mg (0.03 mmol) of the product from step 1 (2-(3-chloro-phenyl)-1-

(1-cyclopropanesulphonyl-piperidin-4-yl)-ethylamine) in 5 mL of dichloromethane is
added at 0°C 1.00 mL of diethylamine. The mixture is stirred for 30 min, then diluted



10

NH2 20 2-(3-Chloro-phenyl)-1

-(1-cycl opr opanesul phonvl

- pi peridin-4-yl)-ethylam ne

wdooos/1seBaut i on of 10 ng (0. 03 mml) of the propPC/EPIN®M06161
step 1 (2-(3-chloro-phenyl)-

(1-cycl opro
withr2Gsmriof gfch

a”g fi eg WO 26‘6@%%

anesul phonyl -

plperldln -yl
rhetbanmenthwashadawithatiied QftS% citric. aid aeluteh, brine

X, UREMb Rl St the Ssbifet 13
089 PCI/ EP2005/ 006161 4

ethylan1ne)

Sm\ym&ﬁgtag gﬂessure

affprdegithe)tithtBRRAVEE hwinieh #ia8 PHARaSRY RIPBHRIEC AL of 5%

Ldl\hé (n)Crt &%%ﬁOJnVE 34\t ne

of the ‘sol vent under

[ phate. Renpval

and dried over sodium
reduced

1HFNMBS(69Q3 MHz PSS e-ds)the 0:90:0.87 é‘ﬁnﬁdhﬁc% WAY dm, 3H} 1.69-1.83 (m,
I—guﬁ '5?3' gd 2h¥ :Pé@@ 843@—%&'—@@(&' DN?S J47 ?m

7%%""4%
(m 2H),

?62582@ h‘?’z)(m 3H),
2.63-2.84 (m 3H),

O'de) 5

1.69-1.83 (m
2.94 (m 1H),

HM3Ba 1B ZH), 6.71-
_’no 90m
2. 53

2H),
3.47 (m

1H), 3.64 (m_1 6.71- 7.35 (m 4H), 8.26 (s, 2H
Thﬂt&)mp%ﬁ‘gs d%r?ﬁ&i%aﬁﬁ rSYRRSFReS agprdinignton g progedure shown for
exa®pRrsling to the procedure shown for 10

Tabl e 3 Ex.

(11)
0--r

it 9.04, nmz
LCVS (11)

LCMS NVR 0.9 F F 0l

F

it 7.83, mz |lul
0-1- HOH F LCMB (IV)

35 'N

NHS a 379 [ MrH] +.
H OH a 393 [ MrH] +.
it 2.38,

exanpl e 34.
~Y OH LCMS
0, 0 36

m z 345

LCMS

NMR

LCMS (Il) rt 9.04, m/z
379 [M+HJ".

36 BY,

LCMS () rt 7.83, m/z
393 [M+H]"

37

LCMS (IV) 1t 2.38,
miz 345 [M+H]".

38 S

NH,

LCMS (IV) rt 2.38,
m/z 345 [M+H]".
LCMS (chiral, ethanol)
rt 67 min.

"H-NMR (400 MHz, DMSO-dg) &
= 0.91-0.97 (m, 4H), 1.23-1.46
(m, 3H), 1.69-1.82 (m, 2H), 2.53
(m, 2H), 2.75-2.79 (m, 4H), 3.64
(m, 2H), 7.04-7.23 (m, 3H), 8.26
(s, 2H, NHy).

39

LCMS (IV) rt 2.38,
m/z 345 [M+H]".
LCMS (chiral, ethanol)
rt 109 min.
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11/0 LCVS (I1V) it 2.38, 38 F miz 345 [ MtH + ' H- NMR
(400 MHz, DVMBO-de) 6 . = 0.91-0.97 (m 4H),

wd 203441086 LCMS chiral, ethanol) NH 1 ( (m 3HT/EP2005/006161
1.69-1.82 (m 2H), 2.53 z it 67 nin. (m 2H),
2.75-2.79 (m 4H), 3.64 F¥m 2H), 7.04-7.23 (m 3H),
8.26 (s, 2H, NH2). 00 39 5/\NF LCMB (1V) it 2.38,
mz 345 [M+H +. NH2 LCVS (chiral, ethanol) F rt 109
m n. WD 2005/ 121089 PCT/ EP2005/ 006161 43 Exanple 40
o O--NF N2 5F Step 1 FBr ON F si Li (8

Example 40j et hyl ether ((CH)3Si)2N Li ON F N diethyl
ether, Ar, reflux and ~O -30C, Ar, Nultrasonic 0 30

nin Oj-, 45 nin NH2 Fﬁ
]

PN

O N F
NH,
F
Step 1
F
Br
° : L
N. ./ ,
= ~ /SI\ Li (?}eq.), 'e)
i ; diethyi ether
CH,),Si),NLi
((CHYsSINLI . )\N _
N diethyl ether, Ar, reflux and

%\ o -30°C, Ar, ultrasonic

N
g o O)\O 45 min NH,
K I

4~[1-Amino-2—(2,5-difluoro-ph@/l)-ethyﬂ-piperidine-1—carboxylic acid tert-butyl ester
1540 pL (1.54 mmol) of lithium hexamethyldisilazide (LHMDS; 1 M solution in diethyl
ether) are dissolved in 2 mL of dry diethyl ether under an argon atmosphere. The

@)

solution is cooled to ~30°C, then 300 mg (1.40 mmol) 4-formyl-piperidine-1-carboxylic
acid tert.-butyl ester dissolved in 1 mL of dry diethyl ether are slowly added and the
mixture is stirred at —30°C for 45 min. Afterwards 367 pL (2.80 mmol) of 1-
bromomethyl-2,5-difluoro-benzene are added. This reaction mixture is transferred via a
syringe in another flask, which is equipped with 78 mg (11.20 mmol) lithium and 10 mL
of dry diethyl ether under an argon atmosphere. This flask is placed in an ultrasonic
bath and the slow addition of the reaction mixture starts when the diethyl ether is
refluxing. The reaction is keep under reflux and ultrasound for 45 min. By the addition
of 15 mL of saturated ammonium chloride solution the reaction is quenched and the
aqueous layer is extracted with 3 x 20 mL of ethyl acetate. The combined organic
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4-f1- Ami no-2-(2
5-di fl uoro- phenyl ) -ethyl | - pi peri di ne-1-carboxylic acid
wo esosAbesy| ester 1540 pL (1.54 mmol) of |ithPCIEP2005/006161
hexamet hyl di si | azi de (LHVDG; 1 M solution in diethyl
15 ether) are dissolved in 3 mL of dry diethyl ether
under an argon atnosphere. The solution is cooled to
-30C then 300 ng (1.40 mol)
Iayggst %ren%(tgs oeIBGXX/li 5@@101 nﬁ_aéf@)éydlthg ac@C 'Tﬂetpf?rm/alubldf e combined

ry hyl et her ar
acislllaydry usatdelreadjaated tvwé armmszrﬁ'umé*yﬁéoxg%ei Pt 1aend %%a'ﬂtaﬁous layer

IS %éram v¥ ﬁ\f? Qﬁ@@'ﬁ@éf @tﬁ] debtate2 TRE d?@EHla Ia9<f3r i4 washed with brine and

| uor o- benzene are ad

drie¢ aver Wltn’ﬂ ﬁvlﬁf‘éter 5 he salYeplls e dove S Uades GQW‘?‘EB@S?LHG and the

% éhﬁ‘% WhALE BuiiffcaBeilinanedexd stép. 78 ng (11. 20
re&ﬂ% e |urr|1”21/n p]’q§ﬁi¢ of dry diethyl ether under an
fl

LCMSy ﬁ@ﬁ‘b‘%ﬁﬂ’é@é ( ask is placed in an
iR 3868 INHZ, kO DRIBA= t1h§5 $I49vmnadz<sl1)t ncua (@f oHer 68actd (n, 3H),

m xture starts when the d |, uxi
2.68RR 71 de B 9E-3 02BN d50 #8%5 5f1|5 N r‘ﬁ% 4295711
(m4§Hj“8'h8 @y2fihengddi tion of 15 ni of sat ur at ed

ammoni um chl ori de solution the reaction is quenched

and the 25 aqueous |ayer is extracted with 3 x 20 niL

of ethyl acetate. The conbi ned organi c WO 2005/ 121089

PCT/ EP2005/ 006161 44 | ayers are extracted with 5 x 10
E %citric acid. The pH val ue of the conbi ned

acid layers is then adjusted wi th amoni um hydr oxi de

to pH 12 and this aqueoygs |ayer is extracted with 3 x

10 nL of ethyl acetgte. {|The organic |ayer is washed

with brine and drge i um sugphate. The

solvent is renove regsure and the 5

residue is used fur ation in the

next step. LCMS: it 2.68 mn, MtH) +. 1H NWVR

(400 MHz, MeOD) 6 = 1.25-1.43 (m 2H)y, 1.44 (s, 9H),

1.59-1.79 (m 3H), 2.63-2.71 (m 3HF, 2.96-3.02 (m 1

H, 3.09-3.15 (m 1 H), 4.11-4.16 (m 2H), 6.95-7.11

(m 3H), 8.48 (s, 2H, NH2). 10 Exanple 41 OF T~I a

r-" NH2 15 F Step 1 NF F Fnoc C N F

Step 1
O O
>‘O\ N F Fmoc-Cl
pyridine, 2.5 h,
NH, 0°C, MeCN

4-[2-(2 5-Difluoro-phenyl)-1 -(9H-fluoren-9-yimethoxycarbonylamino)-ethyll-piperidine-1-

carboxylic acid fert-butyl ester
To a solution of 278 mg (0.80 mmol) [4-[1-amino-2-(2,5-difluoro-phenyl)-ethyl]-
piperidine-1-carboxylic acid tert.-butyl ester] (example 40 step 1) in 4 mbL of
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pyridine, 2.5 h, NH 0C, MeCNO2\ NHF O F 20 4 (2
(2
w®200sfikwey o- phenyl ) - 1- (9H- f | uor en- 9- yl net hoxy cee¢baryobsme161
i no)-ethyll-piperidine-1- carboxylic acid tert-butyl
ester To a solution of 278 'Hg (0.80 mmol)
[4-[1-am no-2-(2,5-difluoro-phenyl)-ethyl]- 25
pi peri di ne-1-carboxylic acid tert.-butyl ester]

ARS8 o oo

N-(Sfiddrempmbhorfcapyaniythixpecraoriie?st 0°By T ndBurens|sjirred for 2.5 h and

N-(9-fl uor |, met ! j - ;
neh S irb M BT P FERE LAY mp Rebo i Pafir 12 bt win
x TA.mafof BtyCadatate aaditie sehbined RrgaTitdayrs @cuiwashagewith water, brine
ard LESE LS Wil 3syidhate REmBlalebiH %@%{ﬁt R delli@d pressure

ohbined™ or gani CH ayers are vvasheg wth water, brine 5
affardedos iesidiuewhicts saaiified by pragt EPLRdAMlttontRReNdol vent
x r+Nahf orded a residue, which is
L%%g:a&?ergggs%g?ﬁ?ﬁ%ﬁgl_@ tr\%st he title conpound. LCMS

(IV): rt 6.99 min, mz 585 (MrNa)+. Step 2 10 0 N F
Sth%TFA/DCM HNF ONHO /NF F [2-(2

5-Di fl uoro-phenyl)-1-piperidin-4-yl-ethyll-carbamc

acid 9H-fluoren-9-yinethyl ester 15 20 ng (0.06 mmol)

of tHe product from Step 2

(4- & _Di f I uoro- phenyl ) - 1- (9H-
f | gor elf- 9- yI met hoxycar bony!| 0% TR @ hyI]-;ﬁ“ioeri di ne-1-F
C oxykie~acid teqgt-butyl—ester) are-diss Al

The sol uPrent rred for 30 mn at anbieﬁkﬁ/N
tenperatufgf then |the solvent is renoved under !y educed
pressure and

purification in the next step. 20 LCVM5 (IV): it

mn, mz;2 *@ +. 25 WD 2005/ 121089

DO

[2-(2.5-Difluoro-phenyl)-1-piperidin-4-yl-ethyl]-carbamic _acid _ 9H-fluoren-S-yimethyl

ester

20 mg (0.06 mmol) of the product from Step 2 (4-[2-(2,5-Difluoro-phenyl)-1-(9H-
fluoren-9-ylmethoxycarbonylamino)-ethyl]-piperidine-1-carboxylic acid tert-butyl ester)
are dissolved in 1 mL of dichloromethane and 0.5 mL of trifluoroacetic. The solution is
stirred for 30 min at ambient temperature, then the solvent is removed under reduced
pressure and the residue is used further without purification in the next step.

LCMS (IV): rt 3.87 min, m/z 463 (M+H)".
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46 Step 3 HNF O HBTU, NW N -Z~" Y _N F NEt

_ , DMF
ONH+ ONOF~NY OHONHYOF 5 f2-(2,5-

wedosaomes phenyl )- 1 1 -(pyri md i ne-2-car borgl/EPPs/006161

peri di n-4-y||-ethy||-carba4'c acid
9H-fl uoren-9-yl met hyl ester "To a solution of 247 ny
(0.535 mmol)
[2-(2,5-difluoro-phenyl)-1-piperidin-4-yl-ethyl]-
carpbami c acid 9H-fl uoren-9-yl nethyl ester (product of
StePeh 2) dissolved in 2 nL of N, N dinethyl f or mami de,
112 pL (0.642 nmmol ) diisopropyl ethylam ne are added. A
solution 10 of 79.0 ng (0.642 nmol)
hmi di nef2-carboxylic acid, 243 ng (0.6427mmol ) of

i al Zol - 1- YL) - N7, Nt - t et n\%/lm
sphate ( FBTUNEan@ivF 70. 6 pl (0. 64
| rﬁeﬁ N

gor phdl i nej|di ssotved T2 ,
di thwfowmmdii{ fchywas preactivated for

-

dded t & the eg,tion m xture. The m xture
stirrgd overnight™~at 50C. After renoval of the o
@. ynder 15 reduced pressure, 20 ni of ethyl
S e added. The organic |layer is extracted
2 X 20 nmL of 5%citric acid and saturat ed
hydr ogen carbonate. The organic [|ayer is washed
brine and dried over sodium sul phate. The solvent is
renmoved under reduced pressure and the residue is
{zﬁﬁfé-bff@grobdhefnb@ﬁ 1 2HRRBhe P @pbdhy!)-piperidin-4-yll-ethyl}-carbamic acid
(drchroronet hane/ met hanol 95:5) to yield the title
-Aupyrenrvimetnyi eXe’ (1): it 5.49 nin, mz 569 (M-H)+.
T%%OMt?ﬁOéi 324 089 (0638 BRAOY 52- NS HifllorodghenSt) elppide fdtin-MhyNethyl}-

carbamic acid 9H-fluoren-9-yimethyl ester (product of step 2) dissolved in 2 mL of N,N-

dimethylformamide, 112 uL (0.642 mmol) diisopropylethylamine are added. A solution
of 79.0 mg (0.642 mmol) pyrimidine-2-carboxylic acid, 243 mg (0.642 mmol) of O-
(benzotrialzol-1-YL)-N-N-N’,N'~tetramethyluronium hexafluorophosphate (HBTU) and
706 pL (0.642 mmol) of N-methylmorpholine dissolved in 2 mL of N,N-
dimethylformamide, which was preactivated for 15 min, is added to the reaction
mixture. The mixture is stirred overnight at 50°C. After removal of the solvents under
reduced pressure, 20 mL of ethyl acetate are added. The organic layer is extracted
with 2 x 20 mL of 5% citric acid and saturated sodium hydrogen carbonate. The organic
layer is washed with brine and dried over sodium sulphate. The solvent is removed
under reduced pressure and the residue is purified by flash chromatography
(dichloromethane/methanol 95:5) to yield the title compound.

LCMS (I): rt 5.49 min, m/z 569 (M+H)".
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DEA, DCMNF OYNHN OF NHZ F 5 {2-(2
5-Di fl uoro-phenyl)-1-[1- (pyri m di ne-2-carbonyl) - pi peri
walzovs42198d - et hyl }-carbami ¢ acid 9H fl uor en- 9- p¢EPIVYH006161
ester To a solution of 183 pg (0.322 nmol)
{2-(2,5-difluoro-phenyl)-1-[1-(pyrimdine-2-
carbonyl)-piperidin-4-yl]-ethyl}-carbamc acid
9H-f| uoren-9-yl met hyl ester (product of step 3) :
%sol ved in 5 nL of dichloronmethane are added 1.00 nL
di ethylam ne at 10 OC. The mixture is stirred for
30 m n Renoval of the solvent under reduced pressure
afforded the title conpound, which was purified by
. |HPLC and prep. chiral HPLC to yield the single
LCVMS gl1): rt 4.45 mn, mz 347 (MH) +.

t ape/ et hahol 20: 80, isocrati : 2.2 mn, mz
i ( 508eNHBeM DVS | S ) )

(m 2H), &.5NH 1--63—3-87m Q2HN 2.
1H), 2.71-2181 (m 3H) 2.93-3.01 (m 1H),

L 4.81 (t, J =15.0 Hz, 1 H),

= 15.0 Hz,

(m 1 H, 7.24 (m 2H), 7.58 (dt, J = 6.

2.5 Hz, A 531 (s, 2H, NH2), 8.88 (dd, J = 6.0 F
Hz, J = ¢ 13C-NMVR (125 MHz, DMBO-d6) S =

26.0; 26.9 (CH2, bobt/chalr) 28. 2; 29 0 (CH2, boot,
20 chair), 33.3; 33.5 (CH2, boot, chair), 41.0 (CH2)

{2 14(%1 5-1ng| C'}')g-gp4g6¥ |)L,31 (f%x)nhué ne-ﬁ-cgncp':c')n\/l) %)Eodémgmf,tg i éthvl}-ca%amtc acid
9H-Huoréidp; vIri:é&yDes(t@H) 121 5 (CH) 156. O (d J = 128. 3

1% <§len 7 1 8 hgpd B Ly s Sl Sl >
carbonyBdpiperidined-gl)-sthytHvegiarid awet OHdiurgen-8-yirnethyr esfed (preduct of
sy Bestled §h8 TR0 o ArpPReRdneat e 1,90 m- o sy =
0°Cl The imixtgre4s, stifred fomBQHMIBREMPKA g the fplventNindRy redugggspressure
af&ﬁ‘%d"!he titte compound, which was purified by prep. HPLC and prep. chiral HPLC
to yield the single enantiomers.

LCMS (11): rt 4.45 min, m/z 347 (M+H)".

LCMS (heptane/ethanol 20:80, isocratic): 52.2 min, m/z 347 (M+H)".

'H-NMR (500 MHz, DMSO-dg) 8 = 1.23-1.43 (m, 2H), 1.51 (m, 1H), 1.63-1.87 (m, 2H),
2.42 (m, 1H), 2.71-2.81 (m, 3H), 2.93-3.01 (m, 1H), 3.21 (t, J = 15.0 Hz, 1H), 4.51 (t, J
= 15.0 Hz, 1H), 7.04-7.09 (m, 1H), 7.16-7.24 (m, 2H), 7.58 (dt, J = 6.0 Hz, J = 2.5 Hz,
1H), 8.31 (s, 2H, NH,), 8.88 (dd, J = 6.0 Hz, J = 1.5 Hz, 2H).

BC-NMR (125 MHz, DMSO-dg) 8 = 26.0; 26.9 (CH;, boot/chair), 28.2; 29.0 (CH;,boot,
chair), 33.3; 33.5 (CH,,boot, chair), 41.0 (CHy), 41.1 (CH), 46.3 (CH), 55.1 (CH), 114.0
(dd, J = 24.0 Hz, J = 8.75 Hz, CH), 116.0 (dd, J = 25.3 Hz, J = 9.0 Hz, CH), 118.0 (CH),
121.5 (CH), 156.0 (d, J = 128.3 Hz, Cq), 157.7 (2CH), 158.1 (d, J = 129.3 Hz, Cq),
162.3 (Cq), 164.3 (Cq), 164.5 (Cq).

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

example 41.



hept ane/ et hanol 20:80, O isocratic): 60.0 mn, mz
347 (MHH) +. F 43 LCVS (I1) rt 4.95 mz NH2 347
w@ boosfliz108.CMS N (AD-H, ethanol 100% F N ~NeCT/EP2005/006161
isocratic): 37.9 mn, nmz 49 347 (MtH)+. F 'H NWVR (400
MHz, DMSO-de) 6 44 LCVs (I1) it 4.95 mz = 1.23-1.47
Ta(lﬂé43H) 1.57-1.88 N H2 347 [M+I—|]+. LCMS (m 2H),
24 (m—1H—270-2 78 N{m—3H), 29373 01T (m—1
Eii% 3.68 F NI~ (AD-H, ethanoILCW% (ty J = 1R Hz,
: 47_57 (t, J = isor‘r;tlr\ 48 mn, imz 12 0 _Hz,
1 H, 04709(m 1 H, 7.16-7.24 (m
42 1 . ;LPMS(i' Po“‘*%”é!i (s, NH2, 2H).
F 45 ( | n 247\+H]2 H OH 347 [ MrH] +.
N F C ) t738, mz 190
[ MtH] +.F LCVB et h&é&' (ﬁéﬁ% 0 isocratic):
90.0 nmin, mz (I\%H) + he M 2OTBDI2018IB 9
PCT EP2005/ 006161 isocratic): 60.0 min, m/z
347 (M+H)".
F
43 " LCMS () rt 4.95, m/z
’ 347 [M+H]". LCMS
(AD-H, ethanol 100%,
isocratic): 37.9 min, m/z
347 (M+H)".
"H-NMR (400 MHz, DMSO-d) &
44 LCMS () rt 4.95, m/z | = 1.23-1.47 (m, 3H), 1.57-1.88
347 [M+H]". LCMs | (™. 2H), 2:42 (m, 1H), 2.70-2.78
(m, 3H), 2.93-3.01 (m, 1H), 3.68
(AD-H, ethanol 100%, (t.J = 12.8 Hz, 1H), 457 (1, J =
isocratic): 48.2 min, m/z | 12.0 Hz, 1H), 7.04-7.09 (m, 1H),
347 (M+H)". 7.16-7.24 (m, 2H), 8.67 (m, 1H),
8.73 (m, 1H), 8.81 (s, NHa, 2H).
45 LCMS (It) rt 4.95, m/z
347 [M+H]".
(o]
F
46 NH, . LCMS (i) rt 7.38, m/z
X 190 [M+H]". LCMS
F
F = (AD-H, methano! 100%,
0 isocratic): 90.0 min, m/z
414 (M+H)".




0 [ MtH] +.
ic): 62.0

-' - OH F LeavBERd0b3/006161

Fpo F O F 49 NHZ LCMVB (1V)

49 F 47 NHZ F LCvs (I'1) it 7.38, mz 19

LCMS F F (AD-H, nethanol 100% o isocrat
wonrws/1mogy 414 (MtH)+. F O 48 NHZ H

it 7.38, mz 414 [ M+H| +.

it 4.35, mz 415 [MH+. F N NLCVS (AD-H o F

hept ane/ et hanol

40: 60,

isocratic):

mn, mz 415

-0 Hz. i mA44583( 1,

19 0
it 4.20
wwﬁém mom/m

H1 1 +1¥|f]"*)|_t4v|sE

Y,
GBS ToR e
iocraticyrp2.8 Fijn, Mz

415 [ M+H +. N
0: 60,

1H NMR (400

it 3.86, =
+. (m 3H),

98-3.01 (m 1
] =

|=|\.2

48 . LCMS (Il) nt 7.38, m/z
N 414 [M+H]".
F
o
[¢]
F
49 NH, LCMS (IV) rt 4.35,
N m/z 415 [M+H]".
F NM LCMS (AD-H,
o) F heptane/ethanol 40:60,
isocratic): 19.0 min, m/z
415 (M+H)".
50 LCMS (V) rt 4.20,
N m/z 415 [M+H]".
M LCMS (AD-H,
o F heptane/ethanol 40:60,
isocratic): 26.0 min, m/z
415 (M+H)".
3 o 'H-NMR (400 MHz, DMSO-ds) &
51 N, H/U\OH LCMS (IV) rt 3.86, |= 1.23-1.42 (m, 2H), 1.57-1.88
\N m/z 415 [M+H]+ (m, 3H), 2.54 (m, 1H), 2.73-2.90
m/ﬁ . (m, 3H), 2.98-3.01 (m, 1H), 3.58
F N >
N& (t, J = 12.0 Hz, 1H), 453 (t, J =
o F 10.8 Hz, 1H), 7.07-7.11 (m, 1H),

7.17-7.23 (m, 2H), 7.97 (d, J =
5.2 Hz, 1H), 8.81 (s, NHa, 2H),
9.21 (m, 1H).




o FF10.8 Hz, 1 H), 7.07-7.11 (m 1 H, 7.17-7.23
(m 2H), 7.97 (d, J = 5.2 H, 1 H, 8.81 (s, NH,
w@kos/120821 (m 1 H). WO 2005/ 121089 PCT/ EP200B¢D8EH64006161
50 F 52 NHLCMS (1V) it 3.21, z mz 385 [McH +. F N
j' N\ NLCMS (AD-H, ethanol3 1 O 100% isocratic):
33.5 FEmMn, mz 407 (MtNa)+. F 53 NH2 LCVE (1V) it
3.34, "mz 385 [MPH +. F N\ N LCMS (AD-H, ethanol N
§2100%~ sogpatic): 66.0 | FLEMRi(Y) m$.21407 (MkNa)+.  F
R 54 H ) thiz 3853M+H z | 415 [ MrH] +.
I K H2HOH L 1)l it 6.12, mz
\ F LCMS (AD-H, ethanol
100%, isocratic): 33.5
min, m/z 407 (M+Na)".
53 LCMS (IV) rt 3.34,
m/z 385 [M+H]".
LCMS (AD-H, ethanol
100%, isocratic): 66.0
min, m/z 407 (M+Na)".
54 LCMS (Ihrt 7.17, m/z
415 [M+H]".
55 LCMS (I) rt6.12, m/z
382 [M+H]".
o]
F
o) F
56 NH, Bis >ﬂF LCMS (ll) rt 6.29, m/z
H” ~oH 385 [M+H]".
57 LCMS (IV) rt 3.65, | 'H-NMR (500 MHz, DMSO-de) 5
Mz 414 [M+H]" =1.18-1.36 (m, 2H), 1.50-1.63
' (m, 2H), 1.72-1.86 (m, 1H),
| 2.53-2.57 (m, 1H), 2.65-3.00 (m,
3H), 3.11-3.22 (m, 2H), 4.54 (m,
OF F 1H), 7.13-7.18 (m, 1H), 7.18-
F 7.24 (m, 2H), 7.67-7.70 (m, 1H),
8.21 (s, 2H, NH,), 8.30(d, J =
8.0 Hz, 1H), 8.45(d, J = 8.0 Hz,
1H).




F56 NHiZOF F LCVS (I1)

[ MeH] +.

NN F NI

it 6.29, mMz H

0 FO 57 NH2 LCMVB (IV)

OH 385
it 3.65,

WA RbosIVR0§S00 MHz, DMSO- de) 8 2 m z 414 [ MtH| +PCHEP2005/006161

1.18-1.36 (m 2H),

1.50-1.

63 N (m 2H),

1.72-1.86 (m

1 H, FN253-2.57 (m 1 , 2.65-3.00 (m 3H),
31-322(m 2H), 4.54 ( OFF1H, 7.13-7,18 (m
1 H|, 7.18 F 7. 24 (m 2H) 7.67-7.70 (m 1 H), 8.21
68, 8 B0, (d, 3 LCHSENG7 5T mz| 8.45 (d, J =
8.0 'é 5/ 1210894?%5&]2005/ 006161 51 F
58 NH ) VT .57 H-KOH N 414 [ MrH +.
OF|FF59 N S(I\/)It 4.30, [ HHNWVR (500
MHz,| DMSO-d6) S oni z [ MFHl +. = 1.20-1.46 (m 2H),
1.54 (m F1H, 1.59-1.86 (m 2H), 2.53 (m FN\N1
H—2-69=2791—(m—3H 2 BP0 F3-03(mt H 357
§, | = 13.6 Hzy 1 H), 45 (V3 rT4.38: 4 '-T'KJMR SJOI\AT-DZ'DMSOdss
§. 04-7. 30 (n o 7.15- 7'?%;%((3{%“;5‘4»*42,8’ 7 ( H)154(m)
8.0 . | OHz, iz 4% [MHYL (s 1H)§ B Ny
i . 1H)269291(m 3H), 2.97-
o F 3.03(m, 1H), 357 (t, J = 136
Hz, 1H), 454 (t, J = 10.4 Hz,
1H), 7.04-7.10 (m, 1H), 7.15-
7.23(m, 2H), 7.84 (d, J = 8.0
Hz, 1H), 7.97 (d, J = 8.0 Hz,
1H), 8.21 (s, 2H, NH,), 8.19-
8.23 (m, 1H).
F
60 ", LCMS (IV) rt 3.90,
@ miz 415 [M+HJ".
] ”mj\ " | LoMS (AD-H, ethanol
°© F 100%, isocratic): 10.5
min, m/z 437 (M+Na)".
61 LCMS (IV) 1t 3.87,
m/z 190 [M+H]".
LCMS (AD-H, ethanol
100%, isocratic): 13.5
min, m/z 437 (M+Na)".
Example 62

NH,
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F 60 NH LOVMS (1V) it 3.90, ~IJ mz 415 [MiH +. F N

1" I FI1IV-NF LCVs (AD-H, ethanol 0 F 100%
wos@snatoBe): 10.5 mn, mz 437 (MrNa)+. F 61p¢diEPioa®e161

(I'V) it 3.87, N mz 190 [MH+ F N1 | FII~NF

LCMS (AD-H, ethanol O F 10094 isocratic): 13.5 min,
Step# 437 (MrNa)+. Exanple 62 o~ O-NF NHZ F 5 F WD

2005/ 121089 PCT/ EP2005/ 006161 52 Step 1 F JI Br F

F OM /SipLi (8 eq.), 04-1F ((CH) 3Si)2NLi di et hyl

ether ONF N diethyl ether , xeflux and , -30C,
Ar, N ultrasonic Br
F
F
/O /N\S/ J\
' Li(8eq), o)
((CH,),Si),NLi 7 diethy! ether )\
—> O] N F
N™ diethyl ether, Ar, reflux and
)\ -30°C. Ar, N ultrasonic
O /O< 30 min O)\O | 45 min NH,

K -

4-[1-Amino-2-(2.4,5-trifluoro-phenyl)-ethyl]-piperidine-1-carboxylic acid tert-butyl ester
3010 pL (3.01 mmol) of lithium hexamethyldisilazide (LHMDS;1M solution in diethyl
ether) are dissolved in 4 mL of dry diethyl ether under an argon atmosphere. The

solution is cooled to —30°C, then 600 mg (2.80 mmol) 4-formyl-piperidine-1-carboxylic
acid fert.-butyl ester dissolved in 2 mL of dry diethyl ether are slowly added and the
mixture is stired at —30°C for 45 min Afterwards 740 pL (5.63 mmol) of 1-
bromomethyl-2,4,5-trifluoro-benzene are added. This reaction mixture is transferred via
a syringe in another flask, which is equipped with 157 mg (22.5 mmol) lithium and 10
mL of dry diethyl ether under an argon atmosphere. This flask is placed in an ultrasonic
bath and the slow addition of the reaction mixture starts when the diethyl ether is
refluxing. The reaction is keep under reflux and ultrasound for 45 min By the addition of
15 mL of saturated ammonium chloride solution the reaction is quenched and the
aqueous layer is extracted with 3 x 20 mL ethyl acetate. The combined organic layers
are extracted with 5 x 10 mL of 5% citric acid. The pH value of the combined acid
layers is then adjusted with ammonium hydroxide to pH 12 and this aqueous layer is
extracted with 3 x 10 mL ethyl acetate. The organic layer is washed with brine and
dried over sodium sulphate. The solvent is removed under reduced pressure and the
residue is purified by prep. HPLC. '

LCMS (Vi): rt 4.95 min, m/z 358 (M+H)".

'"H-NMR (400 MHz, DMSO-dg) & = 1.21-1.37 (m, 2H), 1.44 (m, 9H), 1.64-1.78 (m, 3H),
2.69-2.88 (m, 3H), 2.93-3.01 (m, 1H), 3.23 (1, J = 15.0 Hz, 1H), 4.55 (t, J = 15.0 Hz,
1H), 7.45-7.52 (m, 2H), 7.58 (dt, J = 6.0 Hz, J = 2.5 Hz, 1H), 8.25 (s, 2H, NH_), 8.88
(dd, J=6.0 Hz, J = 1.5 Hz, 2H).
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OO0O30 mn OL'1045 min NHZz F 5

4-Fl - Am no-2-(2,4,5-trifluoro-phenyl)-ethyll-piperidin
we2d0sa2mBoxylic acid tert-butyl ester 3010 pLp¢BEBRH05/006161

miol ) of |ithium hexamethyl disilazide (LHVDS; 1M

solution in diethyl ether) sre dissolved in 4 nL of
Exampleifdt hyl ether under an argon atnosphere. The

solution is cooled to -30C, then 600 ng (2.80 mmol)

4-formnyl - pi peridi ne-1-cawboxylic 1o acid tent.-butyl

ester dissolved in 2 ~diethyl ether are

sl ow y added and the ifred at -30C for

45 mn Afterwards 74 1-

br onmonet hyl - 2, 4, 5- trlfluoro benzkene added. This

reaction nmixture is transferred“Wia ~g yringe in

anot her flask, which is equipped with' 157 ng (22.5

nnDI) l[ithiumand 10 nlL of dry diethyl ether under an

gon atnosphere. This flask is placed in an

uItrasonlc 15 bath and the slow addition of the

reaction mxture starts when the diethyl ether is

refl uxi ng. The rggctgon is keep under reflux and

ul trasound_for 45 nim By the additi ol of
rideu§bFWTion L be et 'S

extract edwhtt™™pH X i nL of 5%citric ac d. The. pH
val ue of the conbined acid 20 |ayers i g then adjusted
W t h ammoni um hydroxide to pH 12 and this aqueous

2-P\RNRE-4-$-3-04 5 B Fb-YhdV) Drdpidiflc Bkid @iy bstcet ate. The

organi c layer is washed with brine and dried over

1. %dnluﬂs‘sgl Dﬁ%ﬁ':e1 OPheak Aif veiisprriogYla@insy e (heseivefefugadmt of
tetPdHg aRUran. al"Hé §o|llﬂ|on r@éddvétﬁtol—slSPEl hé 3&% r’ﬁMSPB@Ehméﬂpl—@O eq) of a

utléﬂ/g& (95 yII| |um in gytclaheggn? me %%EE') '{hql gpa(:f.ﬁ)n gHjturg 5 étlrred
for1156rﬁmlan38:o(3n§1d t8 |=$0 C 2’039e PoaBor( MixtaEl 1. 12n9_3(7$(106q (oﬂ'pyndm 4-
yl- i{%tlc afldz %thg,fl %séer(?ﬁe ﬂfd aﬁd éréeH%%thtnon waé étu'éeq_&or]ti?) n_1|n2 Wéule the
terrizerafliFg is @BloRBd {e ris€td, -3NM2) TheSsoBBion (glthen Xosled .t —BR2°C dna=1 mL

(7.@2%#4'%% ﬁg& beo&%fﬁfé%é{lﬁ%—{gftﬁﬁ%%qéé&%ﬁ&6& adid. After the

stirring is continued for 3 h, the reaction mixture is diluted with water and ethyl acetate.

The aqueous layer is extracted three times with ethyl acetate and the combined
organic layers are washed with brine, dried with sodium sulphate, filtered and
evaporated under reduced pressure. The crude product is purified by flash
chromatography on silica gel with cyclohexane:ethyl acetate (1.0 to 0:1) as eluent.

LCMS (1) rt 3.40 min; m/z 310 [M+H]", 341 [M+ACN]J".

"H-NMR (400 MHz, CDCl;) & = 8.56-8.55 (m, 2H, aryl-H), 7.21-7.20 (m, 2H, aryl-H),
6.93-6.84 (m, 2H, aryl-H), 4.13-4.07 (m, 2H, CH,), 3.83 (t, 1H, CH), 3.30 (dd, 1H, CH,),
3.03 (dd, 1H, CH,), 1.85 (t, 3H, CHs).
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5B FNF N +LDA THEFOOF /'"~-OOF F
2-pyridine-4-yl-3-(2,4,5-trifluoro-phenyl)-propionic
waedod/1etoy| ester 1.02 nL (7.50 nmol, 1.00 eq)POf/EP2005/006161
di i sopropyl ami ne are di ssols4ed in 25 L of
tetrahydrofuran. The solution is cooled to -15C and
3.75 nmL (7.50 mol, 1.00 eq) of a 10 2 M solution of
n-butyllithiumin cycl ohexane are added. The reaction
Steép 2ture is stirred for 15 mn and cooled to -60C. To
the reaction mxture, 1.15 nL (7.50 eq) of pyridin-4-
yl -acetic acid ethyl ester are added and the sol ution
was sti\edfor 30 min, while the e rature';s
i s} then cool ed

the 15 sty rIhng - B
m xture i dilut d with water and et hyl acetat &
aqueous fayer is extracted three tinmes™with et hyl

acetate and the conbined organic layers are washed

g‘é{%etnla indl4-63- 2d£ s.fi.@hwré- h&RML |6H:E%B@téih |fe's{etrered and

1.9 g (BB MMeH b90 quéé%ﬁ 2 @thg]’?a‘i é'g? é?pﬁ§ tafwcgwphe'aylb@noplomc acid

eth¥1 éﬁeé%gﬁﬂ(dlﬂ;ﬂ@? Bahy !dlsaﬁlﬁib@trgz% &L(hlﬂaifeﬂwé?xoilz I&QM?-‘A sabntrated
n;. Z +, - +. .

yREHRE pHBBTRIAED ek BT Sy g SHeq apd Sie FeElm e i

stirfe® Iinder2AydrByer? Ialimangefé'l)a:( ro@ngféﬂﬁne%lun(errfor?rs hamyé -rhixiure is

f|l’cq_faéL ng\ éﬂ%gn? &Iaecﬁfr)aﬁ 15(331253 raiec%%nd(e[r?g%ﬁe%cﬁ_@?s(uragn& used

withit 200t pRANESCcPTCINEPRROSEM06161 54 Step 2 F HN F /

chkoépen nﬁéqﬁlz %%M( %1] 3g7t[r| fﬁN])ro phenyl ) - pr opi oni c

acid ethyl ester 5 1.9 g (5.96 mmol, 1.00 eq) of
2-pyridine-4-y|-3-(2,4,5-trif|uoro-phenyl)-propionic
aci d

Step 3

o)
IN F J\N F
Z-0Su, NaHCO,

0o 0o

S )

4-[1-ethoxycarbonyl-2-(2 4 5-trifluoro-phenyl)-ethyll-piperidine-1-carboxylic acid benzyl

ester

2.23 g (7.07 mmol, 1.00 eq) of crude 2-piperidine-4-yl-3-(2,4,5-trifluoro-phenyl)-
propionic acid ethyl ester from step 2 are dissolved in 200 mL of tetrahydrofuran. Then
100 mL of saturated sodium bicarbonate solution and 2.10 g (8.49 mmol, 1.20 eq) of N-
(benzyl-oxycarbonyloxy)succinimide are added. The reaction mixture is stirred for 3 h
at room temperature, and diluted with ethyl acetate. The organic layer is washed with
20 mL of 1 M hydrochloric acid and brine, dried with sodium sulphate and evaporated
under reduced pressure. The crude product is purified by column chromatography on
silica gel with cyclohexane:ethyl acetate (1:0 to 3:1) as eluent to yield the title

compound.
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et hyl ester (product of step 1) are dissolved in 76 nL

of ethanol. 11 nL of concentrated hydrochloric acid
w@ees2508ny of pl ati num oxi de are added and t hBCT/EP2005/006161

reaction mxture is sti rred under hydrogen at nosphere

at roomtenperature for 15 h. The mixture is filtered

through celite and the filtrate is evaporated under

reduced pressure and used 1o w thout further

~QRr T ion i next step. LCMS (1) rt 2.92 mn;
LCW%‘%&?%@E@&%@WE’@?A@U + Step30 INFI F
H-KIMBESHOONIHEOB DB 1P & £ 7R8-1804nf, 5H, aryl-H), 7.00-6.84 (m, 2H, aryl-H),

- et r l-2- (2. 4
51815 A (G AT EEng e 1%t 2B 282@d i GHo). 280
2.7acing 3bignz §8-2. 48stner 1D, 2382¢1. T4 (07 2inol.§4-1.5980me gq)H)pfi .32-1.25 (m,
idine-4-yl-3-(2,4,5-trifluoro-phenyl)-
ZH)ng.e%ﬁ"ﬁHglcgﬁd ethyl ester fromstep 2 are dissolved
in 200 nL of tetrahydrofuran. Then 20 100 niL of
Stepd Ur at ed sodi um bi carbonate solution and 2.10 g (8. 49
I, 1.20 eq) of N (benzyl-oxycarbonyl oxy)succi ni m de
are added. The reaction mxture is stirred for 3 h at
room tepperature, and dil uted W|th ethyl cetate The

Al oy ris yvashed with 20
@?@chl ricjacid and brine, dried th sod u
phat e _ t ed"Huhper™-P eduted pressure.

crude product ified by colum chromat OgH
25 silica g W|th cycl ohexane: ethyl acetate (1:0 tp

31) as eI nt to yleldthetltle corrpound e

20@‘%&4 48%?9 {%'—Qrof Jf'{ ‘ o&%t%P% 42 %1@' |<§o- hepél) ethyl]-
pipggidie- (garbgwhcggng beqzy2¢s r Wogmt othep(;BpZ)s dns,sc@\ged( &, 60 mL of

met%’ého@ﬁ%i) 20 4n9%f (Wier. Aker W%dd.é’oﬁ@f 240 7an gﬁ) nthbl: 2.25 eq) of
3-2. 49 1.82-1 4-1.55 (m 1

hthqu)'n hygrqg(g:lel g% rqam'_gn gmgqu is ftlri c$ 9d ot 95°§_f’or é'pmn_d tapr gomceptrated
to dne~thirfr 0Pt Volurké GhldelMRAbitedB@ssure. The remaining solution is diluted
with dichloromethane, washed with 1 M hydrochloric acid solution, dried with sodium
sulphate, filtered and evaporated to dryness. The crude product is used in the next step
without further purification.

LCMS (1) rt 4.43 min; m/z 422 [M+H]", 463 [M+ACN]".

Step 5
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HOO OOFF
4-f 1- carboxy-2-(2,4,5-trifl uoro-phenyl)-ethyl]-piperid

w0 n@sh2w8y boxyli c acid benzyl ester 10 2. 05 gpC¢HEHED®05/006161

nmol , 1.00 eq) of

4-[ 1- et hoxycar bonyl - 2- (2, 4, 5%t rifl uoro- phenyl ) -ethyl]-
pi peri di ne-1-carboxylic aC|d benzyl ester (product of
step 3) is dlssolved in 60 mL of nmethanol and 20 nL
.f . )

B - £

] :
MQLM_QBBI fémterWﬂda |4d' ( $)h1:ftert=b;ﬁemafbﬂnsslammqa21ﬁhé 5-trifluoro-
AdHyD LR didetian- HEB U acl thgpsessure. The

W t h di chl or onet hane,
92@add. 1Rintmol] 100 e Pb‘?f:iﬂ 6@@%&1(&4550@&@"@@%') -ettyiliciigridine-

1890o¥yTic S RALR, ediéd [oP6@kt aCt8) A O4rat GEsRAIYAESAL. of fert-

The crude product is used in the next step wthout
bytyiaichlee!, w$31| a3 ZhmmotNE €9) ptdigheryinhoppharicazipeXollowed by

QM’ﬂPHéA é} [%é%fdnﬁﬁ%ﬁ%t\%oiééageg 1]7% %a \| Oth>5t Fr&,\i_lstnrred
O\ErnightFéV\@OZU}).OEMtQQ%@ PO/ EREGAS/2006WedhedbHith saturated sodium

b| ar%rﬁ%te Jsol%ﬁ{)r]i apdjbf?ﬁ%}’ gﬂ%%‘?qgr{i CBE:YEPIS %?1(93 wqthssgb[)'nr gﬁl?ﬁaﬁe Riltered

peri I C acl
arzsis@\«aapoaai@ld XIIDQG(FS)?dllcelde‘?"?S?:}lﬁ? o&mﬁtawg@mw isopuzified bar preparative

Hﬁuérﬂof LidRr @ ra&ﬁwlra.xﬁwwfl thel AR 'cgr'nﬁgur’]d Cﬂ@%hf.&ners were
aci d benzyl ester r&; .00 eq) of

separate¢y B@??fai"’%ﬁh'@'#a fl uoro phenyl ) - et hyl ] - pi perid

LEMS (|\,5n15251mw&|493wm]+b5mw +Megter (product of step
tert- butyl al cohol, and

4 re | ss [ f
L@Q (ag 'foé5/° EEK éP- %I Phenyl phosphori ¢ azi de
1H‘ lQM'RO Mz, é@@lgj“é £ 2 32}37 mh 514 %l@{;) 7@f5 6 85 (m 2H, aryl-H),

am ne _are ad tlon
5.4 (Sl Cyes abura @ S An ek S aeh @ ik ChBez 86253 (.
AHITH s B@d. S&(hhssiat:wr gyl 1s33di.aM(m, 2H, CH,).

Step 6

(@)
/“\N F HN F
@ Pd/C 5%wt, HZ, MeOH
- e
F (@]

[(R)-1-piperidine-4-yI-2-(2.4 5-trifluoro-phenyl)-ethyl]-carbamic acid tert-butyl ester

80 mg (0.16 mmol, 1.00 eq) of 4-[(R)-1-tert-butoxycarbonylamino-2-(2,4,5-trifluoro-
phenyl)-ethyl]-piperidine-1-carboxylic acid benzyl ester (product of step 5) are

dissolved in 4 mL of methanol. 9 mg of 5wt% palladium on charcoal (Degussa type
E101) is added and the reaction mixture is stirred under hydrogen atmosphere at room
temperature for 1h. The mixture is filtered through celite and the filtrate is evaporated
under reduced pressure and used without further purification in the next step.

LCMS (IV) rt 2.66 min; m/z 359 [M+H]", 400 [M+ACN]".
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bi car bonate sol ution and brine. The organic |ayer is
dried wth sodium sul phate, filtered 10 and evapor at ed
woipasn2reduced pressure. The crude product is por/EPi0esi006161
by preparative HPLC to yiehg a racem c mxture of the
title conpound. The enantioners were separated by
Step eparative chiral HPLC. LCVS (IV) rt 5.25 mn; mz
493 [ M+H] +, 515 [MtNa]+. LCMS (chiral, AD-H, ethanol
10099 rt 7.3/ 9.8 mn. 15 "H NWR (400 MHzz CDCl13) S =

INT38-7. 28F(m 5H, aryl-H), 7.05-6.85 (hZHg aryl - H)
. 2 CHz), 4.RB3-4.:23u(Nam, Bidea N
. : 1Hg Caw)%ws%-%—s%—em——
: BHE@H, CHz), 1.35-1.22 (m 2H,
e 0 FHNF Pd/C 5%, Hz, MeOH
F

(RE FF?Ser'rmH#nB?z’-&éi o&?ﬁl)ﬁ?i%‘%ﬁdﬁe&%v@-@,ﬁ ,Fsi-tfiilldb‘?JS-%hQr%Dé‘th\)lT-@érBé(mic

1 T-Cdarpaim C acC

aciddertbutyl efitefer i di ne- 4-y1-2-(2, 4, 5-trifl uoro-phenyl)-eth
4%%8& %%’%& 290%d) F byRHidw- 2-%§rtb8i‘<yn%0adiwa&&) 74Gng@h95 mmol,

1.24. FGP)Of 10{eenzoksigzel N iy Valetrageswiusonium:-hexafiugigpposphate
ardBREM e B Myrh npl/\pﬁrduﬁetn folmamideo Xyl sol@nds bﬁBléWto o c and
ester égr oduct of ste are 25 dissolved in 4

21@&&% mgpl iy 2B eab ShnyF marRishem et afdss T w@@%gﬁstlﬁed
for E%J%%] gﬁ:nﬁ#gﬁﬂwea&ﬂdé RodLERS it 6 gt 44 fi (0195 mmol, 1.20

rogen at @fp ere at room erature
eqf @f dtso-PToRYIeH YT It 11 (i deV-dimesbyiermamidec argn@ddase The

reJc'tlbr'i I?ﬁ"i‘)(tﬁre' |§ s%V:@Q ci’dira;_t ikt rH&q EmpEAHFEANA RS §HI(/§nt5l§‘ @vaporated

used wt further purl ication I n the next st
Themdw\e prlf@d B8 fi#sh; Chm@atsggprmwmomﬁmhﬁm@mm' 91) to
@&5{, 89 PCT/ EP2005/ 006161 57 Step 7 i N

LCN%'VW?&\]W'H] P Y% AR W ) o BRI 4w 2. (2, 4.

5-trifluoro-phenyl)- ethvll-carbamc acid tert-butyl
ester

Step 8

0 0
N \\Hr]u\ F
TFA, DCM |

NH ,

{4-[(R)-1-amino-2-(2 4 5-trifluoro-phenyl)-ethyl]-piperidine-1yl}-pyrimidine-2-yl-

methanone

The product of step 7 is dissolved in 2.5 mL of dichloromethane and 800 pl of
trifluoroacetic acid are added. The mixture is stirred for 1 h and the solvent is
evaporated under reduced pressure. The crude prdduct is purified by preparative
HPLC to afford the title compqund.
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524 nmg (0.195 mol, 1.20 eq) of
pyrim di n-2-carboxylic acid and 74 ng (0.195 nmol ,

wda 2a8/1emp9 of PCT/EP2005/006161

O (benzotriazol -1-yl)-N N, Nyg N -tetramet hyl uroni um hex

a-fluorophos ph ate are dissolved in 1 nL of

N, N- di met hyl f or mam de. The solution is cooled to 0OC

and 21.5 | (O 195 mol, 1.20 eq) of

@”apadded The m xture is stirred

Lcﬁ\’lg?li)g’ym n an g%gbl ut+| n of the crude E{roduct of step
L@V ehinds AD-toethgaoligBie): .00 gePPoEM+H)
1 I | | D h

Hﬁhmhd@olitnﬂ@%/ ISYLAI 081 b8 kstin, 0k, 1.52 (m, 1h), 1.66-1.67 (m, 2H),

'for ram’de are ad reacti on m xture
2.6 (st 1Y, écﬁ9F2388 mh%& 219500 P1 éﬁpé’ﬂh&ﬁ@e tahd 1t5r9eHé,o1H/)eﬁt55 (tJ
a T | S| P eq by f
= (B OHEPRNRL A8y S, DR IS PG Heod PYSIATEN. 825 (5, 21
N'ﬂu‘)f&)B@I(ddwé =t6f)ll‘€ éonb%b‘ﬁdZH)LCI\/S (IV) rt 3.87 mn; mz
365, 409, 465 [ MtH] +, 487 [N%hb]+ 15 Step 8 O O N F

NF CN TFA _DCM4: Oy T NFNH(?FOF 20
Tr'{E4c<{>r(1|p§urtgsa|ﬁ1 e S(Qre4synthe5|zed according to the procedure shown for

exanipld 63 uor o- phenyl) - et hvl | - pi peri di ne- 1yl } - pyri m di ne-
2-yl - methanone The product of step 7 is dissolved in
2.5 nL of dichloronethane and 800 | of
trifluoroacetic acid are added. The m xture is stirred
for 1 h and the solvent is 25 evaporated under
reﬂgged pressure. The crude product is purified by
b rative .HPLC to afford the title conpound. WO

2005/ 121089 PCT/ EP2005/ 006161 58 LCMs (|1) rt 1.86
Bkn;| mz 365 [ MrH +. LCVB| (chi r &CMSAD- H, et hanol NMR

10099 04 mn, 1 z—365 (WrHj+ " HNVR (00 Wz,
BYBO:d 1.20-1.43(m 2this 1\/)524%‘ 1|F1)NMR (400 MHz, DMSO-dg) 5
1.55-1 .2 m ‘@ 2| 88 2(-My1 BHN), 1.52 (m,
2.93- 3. . 2SN (t, m(j: 31@ dTI]HZ iy, b1 & (P D), 2.44 (m,
(t é 3H), 2.97-

:] 5_. = . W /. 45|:dM§2A[Q-mL 2H0,1H 2&%

6.0 He, N2 1")1ept a('lﬁl'ZOQSI(_)‘ 'bgg?w 8s8Bs-112
(aa| 3 = 6.0 ke, 3 & 15 hpaUnds L in ) o sue
Tabl re synthesized a"é?frr?ﬂc Jsﬁé“"ﬂ fR procedus e 700

e
shown exanpl e 63. 455 (M+Na)". 736 (m, 1H), 7.96 (d. J = 5.20

Hz, 1H), 8.28 (s, 2H, NH;), 9.2
(dd, J = 6.0 Hz, J = 1.5 Hz, 1H).

LCMS (IV) rt 4.58,
m/z 433 [M+H]".
N N LCMS (AD-H,
heptane/ethanol 20:80,
isocratic): 10.56 min,
m/z 455 (M+Na)".

65

LCMS (IV) rt 4.58,
m/z 433 [M+H]".

66




10 Table 5 Ex.

w@ pos2koge 1. 52 (m NI
1.65-1.87 (m 2H),

H, 2.69-2.81 (m 3H),

2.44 (m s

LCMS NNR F 64 F NH2 F F LCMB (1V) it
4.58, "H-NWR (400 Mz, DMsO-d6) S z + + = 1.21-1.41
mz 433 [MtH 1 H), PCT/EP2005/006161
N J~\ J LCM5s (AD-H, 1
2.97- 0 heptane/ et hanol 20: 80,

306(m 1 H, 3.56 (t, :112 isocratic): 7.84
mn, % Hz, 1 H, 4.51 ( = 10.4 Hz, (455 (M+Na) +.
€_1_7H),F 7-¥,09 (m 1 W%S(IV)BQ%% 1 H, 7.96
(d, |J 2$n/{z&32ﬁlhh-gj\w , 9.2
(dd,J 1.N5 F 65 F NH FLCVS (1V) it
4.58, F z N HH]| +. F N~ ~I Cvs (AD-H, O
hept ane/ et hanol ijsocratic): 10.56 mn, nmz
455 |(MtNa) +. F O N LCIVS (1V) it 4.58, 66 F/ NH HOH F
F Flz mM% 433 [ MtH| +. Il F N O WO 2005/121089
68T/ EP2 O&@lGl 59 F LCMS (|V)rt2,10, "H-NMR (400 MHz, DMSO-d¢) &
. _ m/z 365 [M+H]". =1.21-1.39 (m, 2H), 1.52 (m,
N\(k 1H), 1.57-1.86 (m, 2H), 2.53 (m,
LCMS (AD-H, ethanol | 44 2 69.2.83 (m, 3H), 2.92-
° 100%, isocratic): 17.4 | 3.00 (m, 1H), 3.20 (m, 1H), 4.52
min, m/z 387 (M+Na)+. (m, 1H), 7.07 (m, 1H), 7.30-7.37
(m, 1H), 7.57 (dt, J = 4.8 Hz, J =
2.0 Hz, 1H), 8.19 (s, 2H, NHz),
8.7 (d, J = 4.8 Hz, 2H).
F
69 NH, F LCMS (IV) rt 3.12,
F NP N m/z 433 [M+H]".
F NN
(o]
Example 70
OY\‘ Cl
\ﬁ NH,
©A8r
Cl
0 i Li(8 eq),
é ((CHa)3Si),NLi SN diethyl ether
OYN
OY diethyl ether, 0] Ar, reflux.and 0 NH
-30°C. A ultrasonic 2
?)r 30 min \([)]/ )‘/ 45 min \ﬁ
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67 FNH2 F F LCMB (1V) rt 4.29, F mz 432 [MH +. F
NO F68/ | NH2 LCMB (1V) rt 2.10, 'H NVR (400 Mz,

wobmeHee3 S F N mz 365 [ MkH +. = 1. 21-1. 39 (Po1/BPPop5/006161

1.52 (m 1H), 1.57-1.86 (g 2H), 2.53 (m F N N LCMS
(AD-H, ethanol 1 H), 2.69-2.83 (m 3H), 2.92- 0 100%
isocratic): 17.4 3.00 (m 1 H), 3.20 (m 1 H), 4.52
mn, mz 387 (MtNa)+. (m 1 H), 7.07 (m 1 H),

3- ﬁ Agu%nz 2383 érﬂ&ro]ph@wl) &ihIT-plgdtidind- freatb &g acid tert.-bltf eL’%r

1. $5 mLMCQS‘rS pnnpl)Lqﬁ\y@l m\))enafneghyi(%sﬂaz‘ﬂe,\ﬁ_Hquﬁ QMZggjutlon in diethyl

ett%%ﬁ* 'é]ﬁ dissohed Jn b5 mL & drgx& k}eet_ﬁ@r On&ér aNngorEaﬁﬁospﬁbre The

dj eth t
Sonon e ERalR Aty C. e SAHTR (BUBIPTOD ShT 1SRG Fgdrboxyic
acildrf-8aQNesteNER s@lvaDin® mnlOoft BryndlisthylLBther are slowly added and the

mixture is stired at -30°C for 45 min. Afterwards 986 pL (7.50 mmol) of 1-

bromomethyl-3-chloro-benzene are added. This reaction mixture is transferred via a
syringe in another flask, which is equipped with 210 mg (30.0 mmol) lithium and 40 mL
of dry diethyl ether under an argon atmosphere. This flask is placed in an ultrasonic
bath and the slow addition of the reaction mixture starts when the diethyl ether is
refluxing. The reaction is keep under reflux and ultrasound for 45 min. By the addition
of 20 mL of saturated ammonium chloride solution the reaction is quenched and the
aqueous layer is extracted with 3 x 20 mL of ethyl acetate. The combined organic
layers are extracted with 5 x 20 mL of 5% citric acid. The pH value of the combined
acid layers is then adjusted to pH 12 with ammonium hydroxide and this aqueous layer
is extracted with 3 x 20 mL of ethyl acetate. The organic layer is washed with brine and
dried over sodium sulphate. The solvent is removed under reduced pressure and the
residue is purified by prep. HPLC to yield the title compound.

LCMS: rt 3.7 min, m/z 339 (M+H)".

"H-NMR (300 MHz, DMSO-dg) & = 1.19-1.35 (m, 2H), 1.37 (s, 9H), 1.59-1.70 (m, 3H),
2.55-2.59 (m, 1H), 2.75-2.96 (m, 2H), 3.36 (m, 2H), 3.95 (dd, J = 13.0 Hz, 2H), 7.22-
7.37 (m, 4H), 7.91 (bs, 2H).

Example 71

HN cl

NH

30% TFA/DCM

OYN o] HN cl
OZ/ NH, NH,

2 x CF,COOH
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WO 2005/ 121089 PCT/ EP2005/ 006161 60 3-Fl
- Am no- 2- ( 3-chl or o- PhenYl ) -et hYl | - Pi Peri di ne- |
wo cashoroyd i c acid tert.-butyl ester 1.55 nlL ( OP&1/6P2005/006161
mmol ) of |ithium hexanmethyldisilazide (LHVDS; 1M
solution in diethyl ether) are dissolved in 5 nL of
dry diethyl ether under an argon atnosphere. The
solution is cooled to -30C, then 800 ng (3.75 mol)

- h-£caibexyhd ¢ 5 acid tert.-butyl
di ethyl ether are

y
ZOSﬂng\w 96 el ofreampte 70 Lie@inos2-63-¢hlereephenyl)- mllfmneridine-1-

f
I N
0. mmd.t Mrtefluwoaqeanﬁf:@r el solutiorais stiyref fefe3Q mirnalormiient temperature

aqd tﬁ%h T LATRIeTY |§ m&iﬂUb%Pg JL:‘ iéhoprggﬂ(réoﬂ% ME®dle is purified by

ium and er under an argon
pramrrﬂ%l-@@rseeldm%ﬂequqng pl aced in an ultrasonic 1o

qu@émgr@qnq,nemym miqqtlon of the reaction m xture

starts when the di ethyl ether is refluxing. The

"HeNBt (366 Mgz, I@@Otﬂahér T45-1 8 (Bndhul t 7 ed &8nlen. 26, 364-2.10 (m
1|—§1h|'33 70B0d 'le Al I3t23oﬁ’e Jof 129 1 9fy)satier ad efl= am@wzum 3.51

oride on t reaction is quenched and t
(besq b (25 &gimi 4HbRG3Ered Wi BROSPR. Do) nio%fbrétwl
acetate. The conbined organic |ayers are extracted
E,ygnﬁ%e&;_x 20 mL of 5%citric acid. The pH val ue of the
conbined 15 acid layers is then adjusted to pH 12 wth
anmoni um hydr oxi de and this aqueous |l ayer is
extracted with 3 x 20 ethyl acetate. The organic

sul phate. The sol v& ¢ reduced
pressure and the ed by prep. HPLC to
yleldthetltle conpo . : .7 mn, mz 339
(M:H) +. 20 ' H- NWVR ( I\/Hz/H DI\/SOdS) 6:119-1.35(m
2H), 1.37 (s, 9H), - O (m. 3H), 2.55-2.59 (m 1
H, 2.75-2.96 (m 2H) (m 2H), 3.95 (dd, J =
13.0 Hz, 2H), 7.22- 3’/6(\9 4H), 7.91 (bs, 2H).
Example 71 25 HN O NH2 OY N d 30% TFA/ DCM HN CY)
Cl ONH2 NHZ2 30 2xCF3000H WD 2005/ 121089

Steg1/ EP2005/ 006161 61

0] N Cl
@ N cl Fmoc-Cl Y
Y > O 0] NH
NH, pyridine, 2.5 h, ﬁQ \’/

ﬁéo 0°C, DCM
ase

3-[2-(3-Chloro-phenyl)-1-(9H-fluoren-9-ylmethoxycarbonylamino)-ethyl]-piperidine-1-

arboxylic acid tert-butyl ester

To a solution of 69 mg (0.20 mmol) of [4-[1-amino-2-(3-chloro-phenyl)-ethyl}-piperidine-
1-carboxylic acid tert.-butyl ester] (example 70) dissolved in 5 mL of dichloromethane
are added 132 pL (1.63 mmol) of pyridine and 58 mg (0.224 mmol) of N-(9-fluorenyi-
methoxycarbonyloxy)-chloride at 0°C. The mixture is stirred for 2.5 h and then diluted
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2- (3-Cnl oro-phenyl ) -1-piperidin-3-yl-ethylamne 20 ng
(0.06 mmol ) of exanple 70

wo ¢@s[141089m no- 2- ( 3- chl or o- phenyl ) - et hyl ] - pi per pcli/ER2085/006161
carboxylic acid tent.-butyleester)] dissolved in 1 nm

of dichloronethane are diluted with 0.5
with20f b @f §%c@itric @cigesadHtiomh ENes aiuRoUs fRYies 'Ss‘ﬁtfraﬁ@él' withy 3 335 mL of

etH ac&bteamu fRat cInIIMEY SigHhie 18y drd RaBhdd Rtk Nat&dnd trine and

renmoved under reduced pressure. The residue is
d”ﬁ@ Pre odi %Ti/SU'B’P%% Rm@' bth%sei"antﬂﬁ@ef rqdused Bf?éé‘éfﬁ@fforded a
reé(@eiswhfdh i€ pdrficdiny. prép. ZHPAL3Oto(ytdrhire. tltllz"d:owgﬂuﬁ@.oo MHz,
g Ng(m 2H), 1.79-1 (m 2H),
LC&"%B B 176'11\'?1""21%2( 0-2.98 (m 4H), 3.23 (d, J =
11.0 Hz, 1 H), 3.39 (d, J = 13.2 Hz, 1H , 3.51 10
Su%b?s, 1 H, 7.25-7.41 (m 4H), 8.03 (brs, 3 H, 8.66
, 1 H, 9.00 (brs, 1 H. Exanple 72 OCl N2 N 15
Step 1 ONC O /NO Fnoc G O O NH O NH2 pyridine,

2.5 h C, DCM 20

3-[2- Ioro phenyl)-1-(9H f| uoren- 9-yl ng

\2 I li di &-"T4P8¥boxylic a

terlt a solution of 89 ny ( cl

1- oA 0t'2- | or o- phenyl ) -et hyl ] - pi per('5 di
-Carboxylic acid tert.-butyl ester] (exanple
i ssolved in 5 nL of dichloromethane are added 132 iL

citric acid solution. The aqueous Iayer
with 3 x 15 nL of ethyl acetate and the conbi ned
organic layers are washed with water and brine and

19pug i( . oedmhw)mfetpe pHRiuG tr@mste;b d ({zhea Chbkﬁplﬁ‘éiﬁpoiua@dirfltbren 9-
ylme%/sxg/cgmonylamlno)-e{n yﬁ]-plperéme-‘l-cagbox'_l?uc acid tert-butyl ester) are
dissolved in 1.0 mL of dichloromethane and 1.0 mL of trifluoroacetic acid. The solution
is stirred for 30 min at ambient temperature, then the solvent is removed under reduced
pressure. The crude product is used in the next step without further purification.
LCMS(lI1): rt 2.42 min, m/z 462 (M+H)".

Step 3
o
o
HN oo HBTU, NMM N
DIPEA, DMF , c
erNH * =,
Oso NH O+ NH
o Os g NH lsto h
[0 ©
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Step 2 YN A 30% TFADCMHN C OO /NHO-NH OO
1o

w¢ 2605321089 or o- phenyl ) - 1- pi
acid 9H-fl uoren-9-yl net hy
the product fromStep 1
((2-(3-Chloro-phenyl)-1-(9Hfl uoren-9-
yl met hoxycar bonyl anmi no) - et hyl ] - pi peri di ne-1-carboxylic

peri di n-3-yl - et hyl | - par/BRPZO0S006161
| ester 19 ng (0.03 mmol) of

HAC bEhe
camnremerdxﬂuore@deéMr 30 m n at anbi ent

Td ARGNAbHT & 16Ny t(@@33ﬁ’1lrﬁ/cﬁ)m[2J(§cﬁl§FHl’M'%%H”ldﬁbeﬁdgﬁjé@@fjethyl] |

pressure. The crude product’ i's used in € next

capagLACH [ HUTCRSrATE R aler (PLOGNE( PI I1Sj9P @) 4042 Tk raf M-
diffbth %1&31&1%@)7"10 a0 (@D@Pnr?aol(?du&dr%ﬁthﬁ'@nﬂ@—gre MONA solution

of B3P B0 58T TS PERIEN B TES 26, 5.4 MG (0,04 mmo) of
O{tﬁer(zB’tri@lIloDnc’-LpNem-y\l N-Jtet[ralméf&ymtrfmn eS‘tdeﬂlidWﬂ)f&ﬁbﬁ@tebem BTU)

I BR8P DM RUBR TRt g o i

dlrﬁéthQIBormmh()e preactlvated for 15 min, are added to the reaction mixture. The

mlLt%reEﬁs %p r8<§ dew lgt éO E' g\q’{e:rdr'e{*rﬁvgl S{h:eﬁ h%l %rgad&de[)freduced
presgsee 20 ranofzeth!L a@fetaltea Nce @dﬁdnéhhy’m&nmqﬂamrde exttadt®d plith 2 x 20
mi( %f Q4 rarRt )acra' sﬁ@empa&égts%wunfﬂymgaﬁ SafSE sdlution. Then the

solutron o

orgRnig !ea/ﬁégmweﬁmwgﬁq biiRepaty érI@d QP sodignAsuighat®. Dae solvent is

remBPed uder reduced pressure and the residue is used further without purification in
O (benzotrial zol-1-YL)-N-N-N , N -tetranet hyl uronl%m '

the\asdStRor ophosphat e (HBTU) and 4.50 pL (0.04 mmol) of
LOMS®hityl 3Bomphel/: 658 ditasol ved in 1 nl of N N

Step 4

Q'O

N-(3-{4-[1-Amino-2-(3-chloro-phenyl)-ethyl]-piperidine-1-carbonyl}-phenyl)}-methane-

sulphonamide
The residue from step 3 ({2-(3-Chloro-phenyl)-1-[1-(3-methanesulphonylamino-

benzoyl)-piperidin-4-yl}-ethyl}-carbamic acid 9H-fluoren-9-ylmethyl ester) is dissolved in
1.0 mL of dichloromethane and 0.8 mL of diethylamine are added at 0°C. The mixture
is stirred for 30 min. Removal of the solvent under reduced pressure afforded the title
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di met hyl f ormam de, preactivated for 15 mn, are added
to the reaction mxture. The 10 m xture is stirred
wo@sn2ygBe at 50C. After renoval of the sol veneGI/EPIIEF/006161
reduced pressure 20 nL of gfhyl acetate are added.
The organic layer is extracted with 2 x 20 nL of 5%
citric acid and saturated sodi um hydrogen carbonate
solution. Then the organic |layer is washed with brine
corhpbulel] Qhi@V asS BaifEd Byl pRpt Revelbe HRLXEAPLESto yield the title
renoved under reduced pressure and the residue is used
COMAMAGr without purification in 15 the next step.
L (At 3i16 ndin /2436 (MHHA* 658 (MrH)+. Step 4 O \ N O
N a OSNNHONHDEA, DM\ d | i OO SNHN
| Z~- 2 020
EXnide73- [ 1- Ami no- 2- (3- chl or o- phenyl ) - et hyl | - pi peri di ne
—I- onyl } - phenyl ) - net hane- sul phonam de 25 The
residue fromstep 3
({2-(3-Chl oro-phen
benzoyl) - pi peri di
9H- f | uor en- 9- yl et
of di chl or onet hane

-1-[1- ( 3- net hanesul phonyl am no-
|]-ethyl}-carbam c acid

, is dissolved in 1.0 nL
of diethylam ne are
irred foar 30 mn.
a7 pressure afforded
the title WO 2005/ 121089 PCTNERP20Q54006161 64
conmpound, which was purified by prep. reverse phase
HPLC to yield the title conmpound. LCVS (I1V): rt 3.16
mn, mz 436 (MtH)+. 5 Exanple 73 C N -12 10

The intermediate [2-(3-chloro-phenyl)-1-piperidine-4-yl-ethyl]-carbamic acid 9H-fluoren-
9-ylmethy! ester is synthesized according to the procedure described for example 8
(step 1 — step 2).

Step 1

HN KN
cl N J\N

2-Cl-pyrimidine, N
O._NH triethylamine,
Y DMF, uw cl
© _ O NH
@]

v

[2-(3-Chloro-phenyl)-1-(1-pyrimidin-2-yi-piperidin-4-y)-ethyll-carbamic acid 9H-fluoren-

9-vimethyl ester

To a solution of 20 mg (0.04 mmol) of [2-(3-chloro-phenyl)-1-piperidin-4-yl-ethyl}-
carbamic acid 9H-fluoren-9-ylmethyl ester (example 8, step 2) dissolved in 0.50 mL of
N,N-dimethylformamide are added at 0°C 6.0 mg (0.054 mmol) of 2-chloropyrimidine
and 6.5 plL (0.05 mmol) of triethylamine. The mixture is stirred for 5 min at 180°C in the
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The internedi ate

[ 2- (3-chl oro-phenyl ) - 1-pi peri di ne-4-yl -et hyl ]-carbam c
w@eood/19i08d | uoren- 15 9-yl nethyl ester is synt hBGI/EBD05/006161

according to the procedure described for exanple 8

(step 1 - step 2). Step 1 O HNN C Nz~

2-Cl-pyrimdine, NONHtriethylamne, C DWW, pw 10

O/NH ~ O
miBu TN AR SOt 5 SRV po Shdt Tedustr R RSre Shf e sioue
is XedTiothe st stepovithofit ROIfiggtion0. 04 Mol ) of

3 eridin-4-yl-ethyl]- carbamc

LC&% @%&%?ﬂ%ﬂ@wg%@@t ﬁylp ester (exanple 8, step 2)

di ssolved in 0.50 nL of N, N-di net hyl formam de are

ged at 0C 6.0 ng (0.054 mmol ) of 2-chloropyrimdine
6.5 pL (0.05 mmol ) of triethylam ne. The m xture

is stirred for 5 mn at 180C in the WD 2005/121089

CT/ EP2005/ 006161 65 m crowave. Afterwards the
[/5 vent is renoved under reduced pressugeygnd the
SKesy S usedlnthe next step w thoyt Il
purilfication. L \ngﬁEh .64 min, M *
5 Ste E DCM O O-NH |
2-(3- nyI) 1 (1-cycl opropanesul phonyl -
in-4-ylg-ethylamne 10 To a solution of 19 ng (
nnDI) of the product fron1Step 1

i n- 2 yl - pi perldi n-4-yl)-ethyl]-carbamc acid
en- 9-yl net hyl ester) in 1

2-(3-Chloro-phenyl)-1-(1-cyclopropanesulphonyl-piperidin-4-yl)-ethylamine

To a solution of 19 mg (0.03 mmol) of the product from Step 1 ([2-(3-chloro-phenyl)-1-
(1-pyrimidin-2-yl-piperidin-4-yl)-ethyl}-carbamic acid 9H-fluoren-9-yimethyl ester) in 1
mL of dichloromethane are added at 0°C 0.40 mL of diethylamine. The mixture is
stirred for 30 min, then diluted with 10 mL of dichloromethane and washed with 5%
citric acid solution, brine and dried over sodium sulphate. Removal of the solvent under
reduced pressure afforded the title compound, which was purified by prep. HPLC.
LCMS (IV): rt 3.20 min, m/z 317 (M+H)".

Example 74

NH
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nmL of dichl oronet hane are added at 0OC 0.40 nL of

di ethylam ne. The mxture is stirred for 30 mn, then
waolbdostiemsai t h 10 nl of di chl oronmet hane and wasPEDER20DFI006161

5% citric acid solution, bF ne and dried over sodium

sul phate. Renoval of the solvent under 15 reduced

pressure afforded the title conpound, which was

purified by prep. HPLC. LCMB (IV): it 3.20 min, mz

317 ( MtH) +, . . . .
o oBFLIYEG At ERae tu R P RE e W capayic acd on
flupBer(2yBradiny | esteroiplsenippsizad wcpendingi tp 4bg| preeerurg -dasered for
e%@leaﬂ ﬁsteng'-— g%HQ%en- 9-yl methyl ester is synthesized

acC e

ording to t rocedure described for exanple 41
(stepl - step 2). 5 Step 1 FFFF triphosgene NN
HOd 10 3 3-Difluoro-pyrrolidine-1-carbonyl
chloride To a solution of 153 ng (0.52 mmol)

Stepilphosgene and 250 pL (3.07 nmol) pyridine dissolved
in 3.0 nL of dichloronethane are added dropw se at
-78C a solutiaon of 200 ng (1.40 mol)
3,3-dif|uoropi?r%lidine and 113 pL (1.4® ngpol) of

pyridine dissglAred in 3MRACS@INedi chl or ongdhane. The
mxture is stirred for 3—-h—at—reemtenpgrature, then

15 diluted w O nmL of 1 M hydrochl ori cid and the
aqueous phase ' Is extracted with 2 xo nmL of

di chl oronet hane. The conbi ned organic | yers are

washed with brine and dried over sodi um sul phate.

Renoval of the solvent under reduced pressure afforded
a_residue, which is qsed.further for the next step

3. JiDiflore-pyplidinessearpn 1): it 3.75 min. 20 1H NWVR
Td 4061UNMdA, of DBONg6D.53 mnid))ORiphoggeBe)andd2 85 u( t(3.0¥ mmbl)2oyridine

disZived M 3.6t Of Ylchiclormethafe are added dropwise at -78°C a solution of 200
mg (1.40 mmol) 3,3-difluoropyrrolidine and 113 pL (1.40 mmol) of pyridine dissolved in
3 mL of dichloromethane. The mixture is stirred for 3 h at room temperature, then
diluted with 20 mL of 1M hydrochloric acid and the aqueous phase is extracted with 2 x
15 mL of dichloromethane. The combined organic layers are washed with brine and
dried over sodium sulphate. Removal of the solvent under reduced pressure afforded a
residue, which is used further for the next step without purification.

LCMS (H: rt 3.75 min.

"H-NMR (400 MHz, DMSO-dg) 6 =2.92 (m, 2H), 4.05 (t, J=7.2 Hz, 1H), 420 (1, J=7.2
Hz, 1H), 4.28 (t, J = 12.8 Hz, 1H), 4.43 (t, J = 12.8 Hz, 1H).

Step 2

F F :
" §
F N £
N triethylamine
H —— F
o} :( + OYN F OYN
cl O F 0

S0 o

X

®
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Hz, 1 H, 4.28 (t, J =12.8 Hz, 1 H), 4.43 (t, J =

12.8 Hz, 1 H. Step 2 FF HNG6 F Ftriethylamne N ON
WO 20shiobo F ONH G OF OF 25 WO 2005/ 121089pCT/EP2005/006161

PCT/ EP2005/ 006161 67 {2-(2,p-D fluoro-phenyl)-1-11-(3

3-di fluoro-pyrrolidine-1- carbonyl) pi peridin-4-yll-eth

yl}- carbamc acid 9H fluoren-9-ylnethyl ester To a

solution of 42.4 ng (0.25 nmmol) of the product from

; pad ~di T uoro-p gny
Mﬂuﬂremﬂfwmethw;ﬁsfﬂim c acid

d.'aL E&Pf?ér?%f %23/4 fﬁ% hy. bser%hfél) bEXRTRRIAL frof e ) (3 3-diluoro-
| SSO

0l ved of dichl oromet hane are:? gi
pya9ligipe- (‘@8353%@hbor'd?)r PBE 14 A9 Q. 17 TR g s e-diigioro- pheny)-1-
plﬁérftd\'rf L& Iétﬂ{/l @éir%ﬁuicgbéld thlﬂaor@ht)g-lylﬁﬁth&’l te{@teerRémplE 41, step 2)
sat ura sodi um n carbonate sg 0
cissaere pitade. 1 UHPREEHPS P Fed D C ofe bl 035 mmo)
tn&h?lﬁﬂnﬂfeoﬂ‘lﬂb har@re wasifred fov dverdightneheardiuddi veth 20 a1l of saturated
sodi um su

soplty PRToPTEaP R RPN e ot eort S Bt Sca Rr ki 2 x 15 mL
of GlchlorérhethaA@iashedinith Bride @GN idied ovStegdiudn $BpiNitdl Rer@ovdF of the

SOF’E% lTr%&a?%%u_c%?@sJ@ dfrolada the tifie Eorﬁp%'_r%. F

LCMS (1| ruS.08mphemg BY4 i)’ | - pi peri di n-1-yl }- (3, 3-di f | uor
o-pyrrolidin-1-yl)- nmethanone 20 The residue from Step
2 .

({2-(2,5-di fluoro-phenyl)-1-[1-(3,3-difluoro-pyrrolid
SREEEQ- car bonyl ) - pi peridin-4-yl]-ethyl}-carbanm c acid
fluoren-9-ylnmethyl ester) is dissolved in 1 nL of

di chl oronet hane and 0.40 niL of diethylam ne are added
at 0C. gfhe m xture is stirred for 2 h, then diluted
with Si EI ronet hane and washed with 5%citric. acid

F g o DEA, DCM Q N £
© F " F NH,
F

G0

{4-11-Amino-2-(2 5-difluoro-phenyl)-ethyl]-piperidin-1-yl}-(3,3-difluoro-pyrrolidin-1-yi)-
methanone

The residue from Step 2 ({2-(2,5-difluoro-phenyl)-1-[1-(3,3-difluoro-pyrrolidine-1-
carbonyl)-piperidin-4-yl}-ethyl}-carbamic acid 9H-fluoren-9-yimethyl ester) is dissolved

in 1 mL of dichloromethane and 0.40 mL of diethylamine are added at 0°C. The mixture
is stirred for 2 h, then diluted with dichloromethane and washed with 5% citric. acid
solution, brine and dried over sodium sulphate. Removal of the solvent under reduced
pressure afforded the title compound, which was purified by prep. HPLC.

LCMS (IV): rt 3.93 min, m/z 374 (M+H)".

"H-NMR (500 MHz, DMSO-dg) 8 = 1.97-1.42 (m, 2H), 1.50 (m, 1H), 1.57-1.71 (m, 2H),
2.33 (m, 2H), 2.53 (m, 1H), 2.58-2.67 (m, 2H), 2.79-2.90 (m, 2H), 3.49 (t, 2H), 3.63-
3.73 (m, 4H), 7.04-7.09 (m, 1H), 7.12-7.22 (m, 2H), 8.21 (s, 2H, NHy).



sol uti on,
Renpval

of the sol vent under

brine and dried over sodi um sul phate.
reduced 25 pressure

wa@bdosneweo t he title conpound, which was puri fiedr/By2005/006161
prep. HPLC. LCM5 (IV): it

1H NMR (500 MHz, DMBO-d6) 5
1H), 1.57-1.71 (m 2H),

(m

eROPEPP005/ 006161 68 The conpounds in Table 6 are

35g3 mn, mz 374 (MH) +.
1.50
2.53 (m

2.33 (m 2H),
2.59-2.67 (m 2H), 2.79-2.90 (m 2H),

T%%orgé&mﬁ%g g 1'?%0Iér@ afthvn t;7\ %d@&%&%ﬁ% /t%%% 8o§oée?d'u7e %ﬁown for

1.97-1.42 (m 2H),

3.49 (t,

synt hesi zed according to the procedure shown for

exanple 74. Table 6 Ex.

LCMS NMR 0 O 75 N~-N H-OH LCMVs

(IV) rt 2.44, 0 nmz 352 [MtH+. NH2 \ C 0 0 76 N~N
TaibleH6LCVS (II) rt 6.98, mz 336 [MtH+. NH2 \ | C
5 FOgrther exanpies fromthis Series are exenpiified

prldw. Fa C aNHFFF ( NHFLEMSN \| FF ~RurA~\

NI BNl AN/ttt OO0 F F o CLNRF/

(o]
LgNH2 Fh? A LCMS (IV) rt 2.44,
o) M/z 352 [M+H]'.
NH, '
Cl
O
76 N)L LCMS (If) rt 6.98, m/z
C’ 336 [M+H]".
NH,

Further examples from this series are exemplified below:

n

Cl

a

-n

Ci

NH,

NH,

-
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Za-"NRFF FI1I1FFI\11 FOOFO FNH
F- N2 CS\ I \YFQ Y\ NH2 /tl O0C NOF JFF
wo2d05f21068¢ F F NH2 NHz NH | | x / NIl F N \pd1/EPo5/006161

NFOFFOFFOF YFFF W 2005/121089
PCT/ EP2005/ 006161 69 FF B FFNZ FNHZ NHZ FF N
| FFNNEFEN NFNN OONFFFF EFFFE F/
. FIF NHZ ~NH2NHZ ] ]

NH, F g

F

NH,

Iz

F

F
NH,
N
1
F N\/‘;/N

N F
NS o S N
S
OF F
F F F
F F
F NH, A+ NH,
F F
H F > F F N N
F N NN I ¢ A T T
\ﬂ/ | AN = o’ o P
o Z

Inhibition of DPP-IV peptidase activity was monitored with a continuous fluorimetric

assay. This assay is based on the cleavage of the substrate Gly-Pro-AMC (Bachem) by

DPP-IV, releasing free AMC. The assay is carried out in 96-well microtiterplates. In a

total volume of 100 pyL, compounds are preincubated with 50 pM DPP-IV employing a
buffer containing 10mM Hepes, 150mM NaCl, 0.005% Tween 20 (pH 7.4). The reaction
is started by the addition of 16 uM substrate and the fluorescence of liberated AMC is
detected for 10 minutes at 25 °C with a fluorescence reader (BMG-Fluostar; BMG-

Technologies) using an excitation wavelength of 370 nm and an emission wavelength

of 450 nm. The final concentration of DMSO is 1 %. The inhibitory potential of the

compounds were determined. DPP-IV activity assays were carried out with human and

porcine DPP-IV (see below); both enzymes showed comparable activities.
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\\V\ N FOWM FNN\ INSH OpF--FFFFF F
NFi2 FNy FNH2 N N'" F~H2 \ NFNOFNSIN F
wO@LMB/1208F FFFF FNHZ F/ ry\ FF F ~NH2 PCHER20M5/006161

HFFN /NN ol/ F_. \VIF I I(/ p ASSAYS 5
I nhibition of DPP-1V peptidase activity was nonitored
Wth a continuous fluorinetric assay. This assay is
based on the cl eavage of the substrate dy-Pro- AMC

Sogu%qgwoutDP@P\g IEM(IH h§a§éﬁ§9nécnﬁ§r§n@'\§1ch$he(G%ﬁ‘ﬁQVro'?éG) was

arri mcrotiterplates. In
expaisgee iof alwonmma@brfﬁ%‘tﬁmtranea@r@ren%r@bad@f&jnw'w fselon The
P r 0 #&n broth
sl et BRI 853 1Aty wEO IR Norh Mehniatien
(>8@%muety) by the addition of 16 pM substrate and t he
fluorescence of |iberated AMC is detected for 10
mnutes at 25 Cwith a fl uorescence re

i (BRE 71 s iaed BGICor SRS 55, BEPIRS ) LIP-4 opiEpsh actviy

det@naidRsefs a/Gegstivéndbaue. Tne %go%Imw&lré@gidﬂ)edOfﬁ 3 classes:
450 nm The final concentration of DMSOis 1 % The

a § ARP BME By OpaMeantd all 0 niin & 1508 Mo el Mer e
determined. DPP-1V activity assays were carried out
with human and porcine DPP-1V (see bel ow); both
enzynes showed conparabl e activities.

Table 7
Example | ICs Example ICso Example 1Cs0
6 b 30 a 54 a
7 b 31 b 55 - a
8 a 32 a 56 a
9 b 33 b 57 a
10 a 34 a 58 a
1 a 35 a 59 a
12 b 36 a 60 a
13 b 37 a 61 b
14 b 38 a 62 a
15 a 39 b 63 a
16 b 40 a 64 a
17 a a1 a 65 c
18 b 42 c 66 a
19 a 43 a 67 a
20 a 44 b 68 b
21 c 45 a 69 a
22 a 46 a 70 b




WD 2005/ 121089 PCT/ EP2005/ 006161 70 Sol ubl e human

DPP-1V | acki ng the transnenbrane anchor (d y31-Pro766)
wWoR®s/1E20py essed i n a reconbi nant YEAST- st rai n BGSI/EP2005/006161

Pre-Pro-al pha-mating fusion. The secreted product

(rhuDPP- 1 V-G y31-Pro766) wa8 purified from

fermentation broth (>90%purity). 5 1n table 7 are
liogt edthe | €50 gl ues| f@r j hhi bigyi on |of ;DAP-1V
pepti dase activity defermpned in assays as descri bed
albgve. | The |1 C50 wal ues| wgre|l grouped in 3cllasses: a<_
100 n b >1101 nMand, < 1000 nM; ¢ > 1001 nM5
2380 nM g o| Tabl 97 Exangl e | C507Bxanpl epl G50 Exanpl e
|1C50 6 b 30la 54 a 7l b 31 5 a 8la32lab6a 9b
33%6b 57 &a 10 a 3IHa 5B & (Il a 33 a 59 a |12 b 36 a
- 60 a 13 b 37 a 61 b 14 b a62a—-15 a 39 b 63 a
1®@7b 40 aa 64|a B1 a 41 a 65|c ¥8 b 42 £ 66 a 19 a
43—a67a—2P0a44b68b—P1-C45a69a—22 a 46 a
7@8b WD 2005/121@20 PCI/ BP2005/ 006161 | 74 23 a 47 ¢ 71
e—24—a 48 2—a—25a49a-+3b
29 b 53 c
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26 a 50 b 74 a 27 a 51 a75a 28 ab2a‘v76a 290D

53 ¢ WD 2005/121089 PCT/ EP2005/006161 -72 Clainms 1
wovasnpwend of the fornmula (1) R3 NI-12 Z (1) p&/ERDH0R06161

2 5 or a pharnaceutically acceptable salt thereof,

wherein Z is selected fromthe group consisting of

phenyl ; naphthyl; indenyl; C3 7 cycloal kyl; 10

i ndanyl; tetralinyl; decalinyl; heterocycle; and

het er obi cycl e, wherein Z iGlagpgi onally substituted

with one or nore R4, wherein R4 is independently

sel ected fromthe group consisting of hal ogen; CN;

1. Ok, coMdBun@xpthe*&mulatiere the ring is at | east
partially saturated; R5; and R6; 15 R5 is sel ected
fromthe group consisting of Cl-6 al kyl; O Cl-6 al kyl;
and S-Cl.6 al kyl, mherqg Rﬁkls optlonally
i nterrupted by oxygen eréin is optionally
substituted wth one r Ahalo@%n i ndependent |y
sel ected fromthe grogp-cogsisting of F; and O ; 20
R6 is selected fromthe group consisting of phenyl;
heterocycle and C3_7 cycloalkyl wherein R6 is

t b tit R7, wh R7
or ek A R oy cup come; it ng
of hal ogen; CN;, OH, NH2; oxo (=0, where the ring is
t | ' ' 6 .
2 & rgF8Y (ARG bigti s g S plomsh Sodfit Rt ery cycloatiy
inmupewml sddcatinyf hederoeycleHandhgteRebicyd® wkergisl écis eaptionally
suEg gmeE ﬁrgthg&%gr R ngbr?@eﬂfR“Hs ifdep@Rderty: se@téosfrorfn the group

ependently selecte om the group consisting o
coomsmwgapwabg@n CENe QitkNHz 030 (FPRyereths rigokiy| at least partially
sa@&%dﬁRa'a'ﬁM'Re C3_7 cycloal kyl; O C3_7 cycl oal kyI

R8a)- C3-7 cycloal kyl; S C3.7 cycloal kyl; -Cl- 6
aI kyl - C3.7 cycloal kyl; OCl-6 al kyl-C3.7 cycl oal kyl ;
RN6 %%@écte@jl frﬁrrﬁ{Héyd;roQB c?m@iymigoaﬂ Ryd alk@: CL06, alidgy | arfd3S T, alkyl,

eyeln 3, k){) flona?lg/ ?r(tgr%/gtleg ;by oxygen and wherein R® is optionally substituted
with one or more halogen independently selected from the group consisting of F; and
Cl,

R® is selected from the group consisting of phenyl; heterocycle; and Cs.; 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; C¢ alkyl; O-Cy.6 alkyl; and S-C.6 alkyl;

R'is selected from the group consisting of H; F; OH; and R?;
R? is selected from the group consisting of H; F; and R®:

R® is independently selected from the group consisting of Cys alkyl, O-Cys alkyl;
N(R®)-C 1.6 alkyl; S-Ci.¢ alkyl; C37 cycloalkyl; O-Ca.7 cycloalkyl; N(R*)-Cs.7 cycloalkyl;
S-Cs.7 cycloalkyl; -Cy.6 alkyl-Cs.; cycloalkyl; O-Ci.6 alkyl-Cs.7 cycloalkyl;

N(R®)-C.s alkyl-Cs.7 cycloalkyl; S-Cy.6 alkyl-Cs.7 cycloalkyl; heterocycle;

O-heterocycle; N(R%)-heterocycle; S-heterocycle; Cy. alkyl-heterocycle;

0O-C..5 alkyl-heterocycle; N(R®3)-C.s alkyl-heterocycle; S-Cq.s alkyl-heterocycle; wherein
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0- heterocycle; N(Rsa)-heterocycle; S-heterocycle; Cl.6
al kyl - heterocycle; 0-Cl.6 al kyl -heterocycl e;
wolgdeSarwel. 6 al kyl - heterocycle; S-Cl1.6 PCT/EP2005/006161
al kyl - heterocycl e; wherei n W), 2005/ 121089
PCT/ EP2005/ 006161 -73 R8 is optionally substituted
with one or nore hal ogen i ndependent ly selected from
%h group consisting of F;, and C', RBa is selected
Vsoc?ﬁ“Pﬁé”Yg?Ltﬂfﬁtu&ﬂw‘git%PP% g Brorehalegan cxiegeagacyly selesterdrom the
gﬁogplcaﬁiﬁﬁ@@dﬂm b¥d gel ected fromthe group consisting of
C,_e alkyl; C3 7 cycloalkyl; and -Cl.6 al kyl - G3_7
cycl oal kyl , wherein RO is optionally substituted with
R@mﬁs@éctﬁﬂIfr@r’rRBa,grouM‘thneﬂsﬁlnd@fa-i;i ahd Odepgndent | y
selected fromthe group consisting of F; C; and OH
10 R3 is selected fromthe group consisting of H and
RG3$ .itdeplekgéntlyQeldatatbfrdny treengroap crmsietir@acbfrcs aaaﬂkyRI.‘,a 7 R@cloBByl and

i nd dent | I 5 om r onsi. n %
o ABPE e FeBh & Rbhell SUPReTIE Stiptinore R
wmexexmrftgf’ mmaﬁdagendsuﬂ))smleqnedaﬁiowﬂné]gmme oonsmfmgsof(ﬁ ORaAmd OH;

wherein ROb is independently selected fromthe 15
group consisting of F; C; and OH A is selected from

insegreddrao i g@umgO@fStlAQ ofitl and;C+Aalkyl;sel ect ed from

the group consisting of C3_7 cycloal kyl; and a

saturated heterocycle 20 with at |east one nitrogen
Ortionallys @ngt Fninotth SPES r*”?f/&2 i R sGodbdengndantly selegpd fegm the group

comBisndtldlar /RN QREI RZ/Ri%rms a' @Q@p%mﬁmyl ¥i el\m&reds %ptlonally

fromthe group consi stl of 0S( O 2

sufqgtitgg(dojvmgﬁe cg(r@rgml% wBere@j( 6) ngga@@delp&)gselected from the
grétipyorieding At Bland ®H:bound to a nitrogen, which is a
ring atom of t he saturated het erocycl e; and C1.3
al kyl, which is optionally substituted with one or
A isovetedRiDivomwhegeup cBiistingsof ASSaridwlependent | y sel ect ed
fromthe group consisting of F; Cl1.3 alkyl; and C3.4
cycl oal kyl, wherein Cl.3 alkyl and C3_4 cycl oal kyl
A%is @e@ptaddmam the gnabp consistind afiGsh cydlealy!; amd e sBjurated heterocycle

wifdPdt 1988 ohy nﬁﬁ'o‘@;@n'a% ring %?cgﬁ 'Wr%}%ﬂn%\"ﬁ?lsg&ftﬁﬂeé Wﬂmo E(BP 918re R0

conS|st|ng of I'S se

whereim Rhé §r mpemﬂsweﬂgﬂ% Wztb@smoziposgnsstmg of NR™R;
NF?€§ &?@ONF@@§QW°" §(b RIRPRY®. @NR“M@’/R R'LQroviddd fHat R™ is
bound to a nitrogen, which is a rlng z;tan~o~f the sz;tug%gd Netero%ycle; and

C:s alkyl, which is optionally substituted with one or more R'®, wherein R'™ is
independently selected from the group consisting of F; Cy.3 alkyl; and Cs.4 cycloalkyl,

wherein C4.3 alkyl and C;.4 cycloalkyl are optionally substituted with one or more F;
Optionally R' is independently selected from group consisting of F; Cl, and oxo (=0y);

A'is selected from the group consisting of
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R X; Y are independently selected fromthe group

consisting of -CH2-; -NR 10b_; -0-; and 5 -S-; Wis
waedlosarwsd from the group consisting of -CH; apch/Rid)s/006161

R ob are independently sel ectgd fromthe group

consisting of T'-T2; and T2; 10 T is selected from

the group consisting of -Cl.6 al kyl-; -Cl1.6 al kyl -

-Cl.6 alkyl-S-; -Cl.6 alkyl-N(R")-; -C(O -;

-C(0O-L1-6 al kyl - C(O) 1;3%33&-0 @)\(Cl 6

al kyl A -C(O al kyl - @N
=

- ( /6 al k -)IC(O O Ky

r1%y I ;Y-(E(1 6aIR (\R‘:)g‘lc%o\rﬂ(&_;%gﬁ\)—

-C(O)N(R")-C16alkyl 15 -C(ON(R')-C1.6 alkyl -

“C(ON(R')-C1.6 alkyl-S: -C(ONR')-CL. 6

al kyl -N(R'a)-; -S(0O2-; -S .

1.6 alﬁ@
ky)l/N
.6 al kyl\ - I - 560 Q}Ja‘lkl\g‘
6alky '\JQ S(Q'°Cl. B4l ky -S-: and o N

kyl -N( R')-; wherein each C1_6 al kyl is
optionally substituted with one or nore hal ogen

selected fromthe group consisting of F;, and C-. 20

R', R'a are independently selected fromthe group

X.CPBEd ihlidgtthdehtieledtdd Romlthy hioupRardsistiHg sratkyl :NnR1d: 0. and
- Cl. 6l al F{}s‘l -7 cycl oal kyIb E:%Q twléect ed¥fromthe an

Sgroup consisting of H T3; and T4; 25 T3 is selected
fromthe group consi sting of phenyl napht hyl ; and

ein T3 is. .0 [ bstituted with
Wdﬁéelg¥te%rpg1 thizgro%%qné,sﬂn%#z%ﬁ-g ?%dd sendent |y sel ect ed
from the group consisting of hal ogen; CN, COOR13;

R )2%3“‘1%??\[(%%%&%%{‘%ﬁ@%ﬂﬁtmﬁ%@w and T

S(O) N(RL3R14): C1.6 al kyl: WD 2005/ 121089

TFTAEERATSH 0B Yy AL MRLE AN, i

ereln ea S°0 (0]
e N B IR CoRECor Sl eCf%)r%gaeﬁik)é'lé? S
Ct(@?CQE ANP-NKRNS: SEIYD- QfC(E O-@ﬂg . -MO{@('ﬁ@'aﬁ&F@d from
I ou COﬂSIStI &
)anGOINR')-Cy6 alkyl-;

|
A P S oG iR Y SO
clo@{québeO;y@Ik@pome(@é\mma s aIQWSSDf@(U)M(FS’U)b& gd élldjt?IfNiR”a -
IS | enaen
s ecg@é gmnﬁi"hésgﬂ%&a elkpe 5@ E‘WES ;y
-SERLE; 1.6 aBY-B e Ky - smaolersya}eﬂseu(yi (-S@); cmﬂmo he ri ng

S o S B BES BEERD  HR onor

suBsiyRMI RIBRIG)or NTIre hhalgigen IseleseRIBITOME)gRIUD casBYARDBF; and Ci;
S(O R13; N(R13) S(O) 2R14; and N(R13) S(O) R14;

R", R"™ are independently selected from the group consisting of H;
C1 alkyl; C3.7 cycloalkyi; and -C1.6 alkyl-C3.7 cycloalkyl:

T2 is selected from the group consisting of H; T and T*

T2 is selected from the group consisting of phenyl; naphthyl; and indenyl; wherein T2 is
optionally substituted with one or more R'%; wherein R'? is independently selected from
the group consisting of halogen; CN; COOR™; OC(O)R™: OR™; -C,.alkyl-OR™: SR
S(O)R™; S(0):R™; C(ON(R™R™); S(0)N(RVR"™); SON(R™R™); Cis alkyl:
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1o wherein each Cl.6 alkyl is optionally substituted
Wi th one or nore hal ogen selected from the group
weonsitstsng of F, and C; Optionally R15 is C(ERLB005/006161
provided that C(OR13 is bound’>0o a nitrogen, which is
aring atomof a heterocycle or heterobicycle; 15
R13 R14 are independently sel ected fromthe group
|st|E H_.Cl.6 al kyl; C3 7 cycloal kyl; an
DSE)aR y|an@:3\l(ﬁ a§@)8a| wmere'm?&e. 1 2KH 'elo%loa?'wywbst'tuted

W||tr§or9£p&ﬂ A8 hafogemdesddtdd k&l thd group BEnBINgG JI&: BGET!;
sel ected fromthe group consisting of F; and 0. 20 2.

A conpound according to claim1l, wherein Z is sel ected
TiE QEetlRa feurd e NP dhsitghg of Cohsmidalkynnttdngr estediyg] scaliny!;

neieroc iy 411 e Bl enhes 4y risney sobdadBabiige or more
1&0@%@'!‘(1@15“9 iretepeodentiyfsetdveedpirero dlé geoLp eunm,tmg\ﬁoéhallogen CN;
O%{i’l IQWEMBEQQ kRQ;5 Jx&om)h%hglr ﬂ% @ %& I&%lt g)artlaﬂy ﬁg.lrated;
aﬂf’a hecm%omﬁg»a”am@ N(Wﬁaéir“él 8 CRELN(FR’?%X é(O)N R“\{w)
rP Ngis 13 14,
R i e S e (e A NG
whreseig eRch 88.s slkqus @éhmajm @ugﬁl@ée@w@ one oam,or@ halogén s¢lected from
thé’g%?gﬂoﬂgnsﬁrll b .aniftgrein R3 is H 6. A conmpound

Ing to any of the preceding claims, wherein Ais
A. 35 7. A conpound according to any of the precedi ng

OBt cARIMPR W €@ R AproSidad Sk W efred is Mr@rt@%yﬁa{rsggé/m Whicktis a ring
| east” one nit rong as ri ng atom WD 2005/1210

atesppf BPSIRISFUHFAGEIETORiIEYEe. " A conpound according to any
of the preceding clainms, wherein Ais piperidine. 9. A

RSP BEERL A0 B BT oML B A by 921 2600
C3R dy@loakyt oapbu@ds atkgeCoi ngrldatkyiinyhereirt kectprGagealkylgs optionally
BByt e SR Hy D . v

conpound according to claim1l selected fromthe group

2 CANSHURY a8Eordfg thMidinM, 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.

3. A compound according to any one of the preceding claims, wherein R* is selected
from the group consisting of F; Cl; CN; and C4. alkyl.

4. A compound according to any one of the preceding claims, wherein R', R? are
independently selected from the group consisting of H; F; and Cy. alkyl, optionally
substituted with one or more F.

5. A compound according to any one of the preceding claims, wherein R®is H.

6. A compound according to any of the preceding claims, wherein A is A°.

7. A compound according to any of the preceding claims, wherein A° is a saturated
heterocycle with at least one nitrogen as ring atom.



C G NH NHZOOO UNNN'F OH d VAFCC N
NHZ OOOO NOHNNFOHFI F cl G NHZ NHZ WO

wQo051108089 PCT/ EP2005/ 006161 -77 /~ | | O OrOI/ERLOb5/006161
4-11- OHAQ A NHZ NHz 0 OO HOHI~1 NOHC
NHZ NFz\ I \ FFOyYy2-k 0 OO0 OHOH Cd F O NHZ |
I FNKz \ F

8. A compound according to any of the preceding ciaims, wherein A° is piperidine.

9. A compound according to claim 8, wherein A® is selected from the group consisting

5 of
10

10. A compound according to any of the preceding claims, wherein R is selected from
the group consisting of H; and -C(O)O-C alkyl.
10
11. A compound according to claim 1 selected from the group consisting of

%OiN HN

of
cl
NH
NH, :
O o] F (o]
N F
=N cl F cl
NH, NH

0 0

(o]
F
N NZ”
F
Cl N\
NH,




OpFOO AOH/ 1~0H \ G H(C NZN400 O

AOH NC NC NHZNZOO OO

[\ AOH ACH Cl C

WONEMSMEEDSIND 2005/ 121089 PCT/ EP2005/ 006161 - 78PCTER065/@6161
0O N1 ONOHOKH( NNHAH -Td-\\ I G NH2NH2 0O

00 NHAOHMNM NHJ~ OHNNCd
0 F

FFOO

A

(0]
H)J\OH
H,
L o
?-)\OH
NH,
(@]
H)L OH

0

O

NH,

NH,

~N\ C  F--CF NH2 NH2

Cl

- H/ILOH

NH,

NH,



OH

O

NH,

N C /N NH NH2
HOHHOHFNNC F
N H~ QCFERR005/006161
FF SAN °

a

OF HIOH I

0,000 -#\NO 1-
H2 WO 2005/ 121089 PCT/ EP2005/ 006161

NH,



F Olklo FSI F 0---NH2 1 0---. N FF FF
C-l-IIN NHZNH2 FFFFNO NH2 FMr F~rcN 00O
wo2005@21088H2 | NFi OH Fi / NF N 0 0 WO 2005pd2teH895/006161
PCT/ EP2005/ 006161 -80 FF NHZFF \' | NMz FF eNF

FFN

O
b ° P
Q 0 S
@v\\s”\ e v o

Cl

NH,




FOOFF FFO
/| F FOFOFF FF

00 FF OJFFNzFI \NFNF
NHzZz NHz H1- CHNN F I /
wobedsmtdinso F N F\N N NOF FF O O NHZ g1/EPF605/006161
NFft - OH\ / \ F\ F F F 8 0 0 WD 2005/ 121089
PCT/ EP2005/006161 F O FOF NHZ OH NFz H'- F OH

N- N

FFI
0F
\ N




F FOOF F FFOO NHZ HKOHNHZ H~- OHF F F

JJ)F OFFOFF FFNZ/ I NN L1 FFFF FF OF
w@mesa2e89 F NNHz | NHZ F FF F F F F F NHZE/EPI003/006161
NHZ F / ININ F F 0O 0 WO 2008/-121089

PCT/ EP2005/ 006161 -82- F OF FNHZ OHF F\ | NHZ F F
I NF FFOO FF

-n

7

NH, NH,




FF NFz/ I NNF \\ N FFOO OrCcl HCO O

NF-i2 NHZ1 C NO \' ' ~I NH Hc OHC NHo O NFz O
WE2O10080 O O OHF HOH\ G/ F F NH, NFz F CcT1/@r100£206161

Ny HK-K OH NH2 CI WD 2005/321089 PCT/ EP2005/ 006161

-83 12. A prodrug conpound of a conpound according to

any one of the clains 1 to 11. 13. A pharnaceutica

conposition conprising a conpound or a

pharmaceutically acceptable salt thereof according to

any one of the claims 1 to 12 together with a 5

pharnaceutlcally acceptable carrier. 14. A

BRI e ?dltlonaIFco uounds or
cceptpb b
consi of anot he

NH, NH, F
Z N

cl
\;j?: " H . c

cl ETQ]N 0
NH, ~\N/L\ H/u\OH

Ci
NHy O
//Eéo r(ﬂ\OH .

O o 0 o
Q)\ H)J\ OH_ QN)]\ »(U\OH
FF NH, N,

F Cl
% o

Cl



10 12; another DPP-1V inhibitor; insulin sensitizers;
PPAR agoni sts; biguani des; protein

wo yoossemephosphat ase-1 B (PTP-1 B) inhibitors; POEBP2005/006161
and insulin mnetics; sulfonyPdreas and other insulin
secr et agogues; a-glu003|dase i nhibitors; glucagon
recept or antagonists GLP 1 GP-1 ninetics and G.P-1
recept or agoni sts; P mnmetics, and QP

12. e BIAB3 CHRRAUEHSS aﬁﬂ@&ﬁ“”‘bﬁ@?ﬂ'ﬂ? RN Hifbe PAmPT 15711,
receptor 3 agonists; cholesterol |owering agents;
HVG- CoA reductase inhibitors; sequestrants ni coti nyl

5o AIMEGHLER FREPRIGD GPmRISER ¢ 1RGIGONY  BpARANEEteutcaly
amaéatasle sal?l?w&ebyam&km@gnamﬁbse of thel d¥aibher 6tmfi2 together with a

este on; acyl CoA : chol estero

W%Fré’?‘é?@?ézc?’ﬁﬁ?'ﬁl anti - oxi dants; PPARo

agonlsts antiobesity conpounds; an ileal bile acid

é %égpn’&gc%utl aﬁhéo%po%m’ongﬂcgroﬁdgﬁé'té di l%ml@t 85r¥ o%e or more

aII 'accCe
s additivhar @ofipcvhdamy pbaenaﬁeutimlycacaemblelsalte tn@eﬁbselasted from

a .
SIndaRid ?é%ﬁyi%eé%ﬁ@oﬁn g 19'anf ope of the ¢lpims 1 to
252c|aa10tmr1DP8 2inhigxitog, h@sm@ea@v:@% BPAR msamé@wmnguamdes

f(b"roténhetyFJsﬁﬂJpHE%ha@JseﬂBOWﬂB()' PhibRbrsNHEUR AL iRsulin mimetics:
dependent (Typ ) diabetes mellitus; hyperglycem a;

olseéPrNHrean gl Onthefr"é%i"gtssﬁ@éagqus?da siugaﬁla%'iesm ibitors;” glucagon
dY&épEBr%gﬁ)nlslﬂél@Ler anQem mim&Hde Bhd mmeédéa)ﬁm ayonists; GIP,

rchol estrerqlem a;
S es AL Ol Mot Stk PR bRee mieicsqaad PACAP
r edcipest 3 agbhists mweaerroewm&g addinté; IHM@QL‘d)/OIﬁeductase inhibitors:

Bg%%%eno %PSS{" %Pnﬂﬁay%ogrfr%g' f'}‘%r g?ﬁZdrver SPL. TSR TrRRS ‘agonists;

hypFéRonsuapgoosts oyaitoss sf cmhlmsbsbsomtwnedcyl Cpechulesterol
m%Eyl{réﬁsXe FEQ%@&I%?@%U-J)&H&E@WR& Q?é‘rll %t@b%ﬁ%gt%%@pggmpounds

vascul ar restenosi
syn dea) e acwftrmwrls}h@tﬂmnmrg@a@@mmam agensy
Crohn's disease and ul cerative colitis; other
i nflammat ory conditions; pancreatitis; abdom na

1% HeRAMRPUNG OT APhABIRSGEHERY ECTRPtERIS §alk Bereqliof AppaRhY the claims

napbnopeH K asnEmEdpainByt Syndrome X, WO 2005/ 121089
PCT/ EP2005/ 006161 -84 ovari an hyperandr ogeni sm

(pol ycystic ovarian syndrone; Type n di abetes; or
1eguewtd1i doompoendef acpremewcetiéallyUaeceptabe eammwe@# of any of the

a&%?{{n‘ b”(?ﬁ Por ¥ manG fagtfuré gfea ﬁ\legf.cg};he%t fto(r) thleztreaa§mgnt%e%r<|)p}éylaxis

of non-insulin dependent (Type Il) diabetes mellitus; hyperglycemia; obesity; insulin
resistance; lipid disorders; dyslipidemia; hyperlipidemia; hypertriglyceridemia;
hypercholestrerolemia; low HDL; high LDL; atherosclerosis; growth hormone
deficiency; diseases related to the immune response; HIV infection; neutropenia;
neuronal disorders; 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:
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ovarian hyperandrogenism (polycystic ovarian syndrome; Type n diabetes; or

growth hormone deficiency.

17.Use of a compound according to any one of the claims 1 to 12 as a DPP-IV
inhibitor.



