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

WO pbazhiipg pharmaceutical ly acceptabl e salts aPdI/EP2005/006294

prodrugs thereof, which are useful as therapeutic
conmpounds, particularly in the treatnent of Type 2

di abetes nellitus, often referred to as non-insulin
dependrnt nybrabetresac®l bitigr{NDM Tuand ek LoRdid iTRASEITORS
that are often associated with this disease, such as
obesity and |ipid disorders. D abetes refers to a

di sease process derived fromnultiple causative

factors and characterized by elevated | evels of plasna

gl ucose or hyperglycema in the fasting state or after
adhhapresansinisation refpige tseovglthiophens digesboxyligegd ederivatives and
t aberie qR)eSind REY-2h&itRMer®T akdNGARhARL], €6 a process for their
hyper%lycenla .S associ at.ed th i ncreased $

prafRi A I GRS BB Ig AP Py A Enm, gtHEg as well as the
gl wse 08 theborBrapditds as pharassanicallesttiveugendi.r ect | y and
indirectly with alterations of the lipid, |ipoprotein

and apol i poprotein netabolismand other netabolic and

h ehmadyaniptiocaldiegdatsen is Bheajef eveat patdlahifferentiation] ppdif@ation, and
?T;i " g&%ﬁ q?irlsk{aiﬁ%orm Gctiatiah o:f ACdef %ﬁ‘ggners'd%kern Sines cell destination

vasc_u ar m crovascul ar co I catl ons,
i residufor s cepsom iepsarpbion ivtightlisegulsteddwen vasisty phiaetgrs. One of

VagCHlilatdty SRaHEnisiY REVIIRISInOthe FHBBARE APA4 Bieration in the tertiary
neur opat hy i napat hy. Therefore, erapeutic

,and re th o e
cotuchre ot [gNfe 3dic alfict ihascuptipn By drRdnlaBes itgrpemeibiity of
hyt@ist &pisdr0 rfa%tbﬁ €J ithéif &hﬂgfyt iD_mAblriegﬁIenitslnlNﬂitﬁe(ﬁbi_ll}El Giegrity is
manage t na tr t e 0] | abetes. nel l1tus. [,
BB Jir R e R S Obe B SRR PTG dBed BipoRiyiSted state,
Typelebsomes arestighithy-aepeacd mind thiiabet senpeemissivefor transcription.

| ient:s i r i i i chy
[ Slrithe ol ISR BURSWEiRs bl b Sl oy eyl OF Lol nistones
2, wish theorsisals being peapissiventss tagiramsstinionelhe acgtylationpiys of the
PaibBALSisOfdverhel ayethel tabiiRe loP S h&tii4EShibidat addtfl frliRferase

sa r elevated co re o nondi abget bj ect s.
Th@@paﬁ JHiencIdeact EIS%\?H@&@ Recentlvo HPAC; ibifipis have been
SL foatd abi ageselfgfce/ﬁh a1l ghoptesieirabevetal pyses lmitcaﬁcdri @m,:iﬁcluding
the.main in -sensitiveg tissues, namel y-the,musc ..
|1 PA sangend pldamphangad e proleikentiseelisi Glu iah doftpsis is
| earetig] favtorr Ifer ednesropregresarm HIDAGS inhihitend ategromésingpreegents for
th 0 ed | ' IS 0. resi gt an

| S ARMIGR HATHY BB CNRBrod e 30 & 80004 96
r é28pR)or480d4P5 0 a post-insulin receptor binding

defect that is not yet understood. This resistance

toi nsulin respansive results in jnsufficjent )

i n%flyﬁliaLsta%thgflﬁwﬁ @Pﬁéﬁﬁd@@ﬁe&l&%?ew@a@e Srngge reviewed
S]E i&ﬂﬂ@ﬂ(lsi R.ANUECL.e]. Natd Canee emsﬂame(z'oo?p h210- 1Bl Gt Qpecifically,
0 S | | t o)

or BB RS DS SR LG WO ISPl o dfifRTs; | pg22277
t re d ﬁéA@_ﬂi;SElo NV DV(34066579, N EX @ 075BPcW O @?@7&3&5, Marigeer 6400,
SF‘@&% 6?[0‘76‘1&613!\%6 FA6AYEAND 03185125 E0RY 9’37095430 WO 03/076438,
limta I'I'e physi’cal réductions in

i ons. exercise an
di WiQP§/087RefkandoWV Q@ 3P P14 3Qireport plkamayil.cdkilsnyl. rabrenylenyl, aryl,
thigeteliodRBt bengR Ml Ofdd ERARMYRRGEothinBtel Nirth tHIBAC BHibitory
is very ‘poor because of well-entienched sedentary

| | 38 es and excess food consunption, especially of
foods containing high anmounts of saturated fat.

I ncreasing the plasma | evel of insulin by

adm ni stration of sul phonylureas (e.g., tol butam de

and glipizide) or neglitinide, which stinulate the
pancreatic b-cells to secrete nore insulin, and/or by

i njection of insulin when sul phonyl ureas or

meglitini de becone ineffective, can result in insulin
concentrations high enough to stinulate the very
insulin-resistant tissues. However, dangerously | ow

o s Y - S o



(Ae., they are not thiazolidinediones). Serious side

effects (e.qg., liver toxicity) have occurred with sone
wo@tooshel1gd i t azones, such as troglitazone. Addi t POTYEP2005/006294

nmet hods of treating the disease aFe still under

i nvestigation. New biochenm cal2-approaches that have

been recently introduced or are still under

devel opnment include treatnment with al pha-gl ucosi dase i

i nHPWEYeS therearegainsag Aepd e naw Foprrsuads wih dmpraved therapeutic

phﬁ%{@geﬁk@smch%s( BlitmEB) dcAlith| dRf hsedCRBRAHS) Asetfeh 3bluBilRy and

I nhi

i itoys of the di peptidyl’ peptidase-1V (DPP-1V)
en%vﬁié‘a%@q%’érprgﬁﬁe%ﬂa%q a%@’-dr ugs that may

be useful in the treatnent.of diabetes, and

particul arly Type di ahetes. See for .exa €. .. .
Dt b indstt i eGP 18l hen i B O Aagivatives pag fo theie
an®)Wh A 6pan 0oTRa6 8nd Faemassfaotardmg toforDRita I V

inhibitors in the treatnment of Type 2 diabetes is

based on the fact that DPP-1V,in vivo readily
i nactivates glucagon |ike pepti de@1 (GLP- 1P and

gastric inhibitary peptjide G P are
incretins and/ g pr od d. The
incretins sti e P I dhi bition
of DPP-1V | eads—fo decre d10t he

incretins, and this in turn results in increased
effectiveness of the incretins in stinulating
production of insulin by the pancreas.. DPP-|V

i nhibition therefore resul tfermmadn i ncreased | evel of
seruminsulin. Advantageously, since the incretins are
produced by the body only when food is consuned,

DPP- 1 MyhdpBipbi tion is not expected to increase the

I evel of i.nsulin_at .inapprgpriate tinmes, such as

bot wedh s plyh WHIGRHS BRifpreDR s tt@i%@%%vwwal FReYNIdogen;
sugar Vhypeghattistied) heleRdrfledd;on of DPP-1V is
therefgre expected to increase insulin wthout

increasi ng the risk of hypoglycenmia, whichis a

danger ous €)-#IR3;f ect associated with the use of

insulin se ? ues. DPP-1V inhibitors may al so have
ot her therapeutic Otilgties, as di scussed el sewhere in
this appli leaerO-OBR 'tV i nhi bitors have not been

studi ed exihgpsively to date, especially for utilities
ot her than_di abetges. New conpounds are needed so that
i nproved 110HR hi bitors can be found for the

treat nent afkyéhabd@igs and potentially other diseases

and conditigns. he obj ect of the present
invention'?@yﬁaeéﬁg%pﬂ%'ao$em1class of DPP-1V -
i nhi bi t or s-alllendbnevpy be effective in the treatnment of
Type 2 di abetes and other DPP-1V nodul ated di seases.
Accordingly, the present invention provides novel
conpouiids &yl pohyarbgers| ) : or a pharnmaceutical |y
accept@bl & §dthrd L0 oy bEHN a dotted |ine

i ndi cates an optiognal |y present doubl e bond and
wherein Z 4%"‘@%1%3‘?@60%]&18@]%@ group consisting of
phenyl ; napma&%h@dg@ﬂ@nml; C3-7 cycl oal kyl ; indanyl;
tetralinyl; decalinyl: heterocycle; and heterobicycle,
wherein z 3% 8%??6&%16P¥1g§ﬁ%t ituted wWith one or nore
R10, wherein R10 is independently selected fromthe
gr oup aindl HHatrmecenticdlyl aagpmabléMts tdredfiH2; oxo (=0),
where the ring is at least partially saturated; Rl 1;
and R12; Rl1 is selected fromthe group consisting of
Cl-6 alkyl; OC -6 alky!; and S-G -6 al kyl, wherein
R11 is optionally interrupted by oxygen and wherein Rl
1 is optionally substituted with one or nore hal ogen

i ndependently selected fromthe group consisting of F;
and C; Rl12 is selected fromthe group consisting of
phenyl; heterocycle; and C3-7 cycloal kyl, wherein R12
Is optionally substituted with one or nore R13 ,

o —~A N " ] e o o o
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Cl-6 al kyl and C3-7 cycloal kyl is optionally
substituted with one or nore R6d, wherein Ro6d is

w0 pabspeneent |y sel ected fromthe group consi stPCER{005/006294

hal ogen; C -6 al kyl; and C3-7 cycloal kyl; R6a, R6b,

R6c are independently selected-fromthe group

consisting of H and C -6 alkyl; R15 is |ndependently

sel ected fromthe group consisting of G -6 alk

Cc3te copptavaldk pecording to thisgnzgntipn. @esnmbt,t_«,)rﬂ Qfahlktyne deacetylase

| h
‘g‘%gﬂ;ﬁ’ﬁ@mgé? élllﬁe%g% g@gb@is IntBPRYEEr S Setiith N OPRRLs0bf ﬂﬁr ﬁresent

ependent |y sel écted fr
griBYFRtion mat &he ?fgnmuwﬂs o fgrr&ﬁ ‘} HH@%@F‘%“&‘F@% %Fﬁtable

t ReltQrdiakberesibsih&re] Pbeatest arkh ds;@qa}lﬁ théiK yenan@rhetn dbinys, the
one or nor

e o he comegnds meFoator s oh T Epp Wi ad the

RihiRisfadive R, subt/retlicadrib ps 6]l 6 thRGIFRED sarhdcorRpowRRls in the
{ QB GForbvHh O k] Bfeciatfycf HidcSseOBhd BRBHdels o mentioned

one or 'no erern
|ﬁ&bwemdeﬁh¢yms@ﬁe®¢@@f@xnﬁpmhhngnwdpa@@n@4st|ng of F

G ; and OH, optionally R6, RY jOInt|y form an oxo

C jﬁq{gi’l@?qs Ir?% t‘gPOI}SC(]%QCE %rn?y)be trea&cﬁgﬂg.; & dcgnrq%n e()r%rleo&icaments,
16ka)colen GancersCG)PéaﬁR%hrcﬁ}oma @{IBILlﬂix@)ad&nced CrBast cancer) lung

"GP R e nongnd nclycing BgRrRSH Vg Gafcer) Prostae

CQ:laﬁd:atmdgdm% ddvabcedOtiseame dpd@ibr éatial dapters, dpmatopddtic tumors of

STV ol 5PN LGB 5 Y s
i dpmpkoment try'ebei dewkamips offer heé(a@plm pacgin shelogrgons lepkemia
F (Aﬁ\’f’lg)gctﬂ &d%ﬂﬂ:{llar Qﬁﬁ&e‘i’nﬁ{ 3 Z&ﬂl’a%ﬁl: syh G MSB etu%ors of

1 (0] en se ected from t consi Sthﬁ
AraeenchyRiEl SiEe MeURPBIM KT RN SRR AR HGHRRAR2S " giomas,

grRURnC AabSt bMtheokkin (3. Qrato@fﬁilﬂ%as%b kiddef\l @rcinoma, ovary
I nde endeqﬁ sel ect ed fron%% grou consi sting of H

PO PRI ER! AR o Rb, A IS
and (b) when Ais A1 and nis 1 and R6, R7 jointly

C%M‘%Efz r%&t fh@ tené i MI %af C%%%ﬂﬁ]&ﬁ?hg (I.)S]a1\5\1h or b];&nched-
ogarban Qorstmin%from? fobnpeferstly foam 1 68 3, carbpn atoms,
X sueh 81 ety B, nCHBHIRBbpropdRLANA bbufl durgiel ect ed

fromthe gfdup’co I ng of 6 alkyl 0-C 3-7
cycl oal kyl; -S-G -6 al kyl; S C3 7 cycloalkyl

- NE ERi@ )tk gr@u |1§<Nﬂ)tiorﬁt[1 sulB‘sl(tlIRitgd Mﬁﬁr(ﬁle&}f‘-‘de%’ihlmaﬂogen atoms, it is

wher gi n ea cloa

FHIF% %%%?46 Wﬁali‘é ‘\Hnﬁ?nggpéw&“ ﬁ‘i??%c“’ge‘i’st%{‘orkﬁﬁe?’éﬁf?ﬁ’les are
Rlcﬁﬂud)mmdﬂ@é,ﬂﬁﬂdenmﬁe;th}ﬂel 2etteiflubrozthyl,lperfyravethbyl and the like.
consi sting of halogen; G-6 alkyl; and C3-7
cycloal kyl, provided that nis 1, R18 is independently
seTlectet fhangaRieagueed heonini danotey Buotine, Ghlging Ryd : bromine,
o Ran Rb, Rc selected fromthe
gréh%ﬂg%%%T%%lngﬂgﬁkﬁg?Rc and Ro/Rc forns a ring Z1;
provided that Rb/Rc forma ring other than (a)

pyrhéﬁeﬁgﬁ;!ge’déﬁ 1Re” Méanh Midro- fcﬁﬂﬂtﬁﬁc @itﬁnz(ttcol)mgmith’ﬁ to 10
S IS i RS D sk BhIE ) B, BB s

1, ﬁdépehﬂéﬁt)dremv@ﬁe@ =65 aIRV theaientaining cngratomobkeing c@rbon atoms.

f F%%iﬁtlﬁger%arrgleges o S‘P% &&rﬂaﬁwgﬁk% bgg%%g;v:‘o ﬁ%eg Fﬁt ﬁﬁcgl which

f risrdefined gs @bpva; Qqnsfﬁ@blmgy ahethyle ﬂr?yamphamﬁtsnyh he@miarylenes are
i ndenyl ; wherein Z2 is optionally substituted with one

or nore R19 ; wherein R19 is independently sel ected
fromthe group consisting of hal ogen; CN, COOR20;

OR20; C(O N(R 20R203) ; S(O 2N(R20R203) ; C -6 al kyl;

0-C 1-6 alkyl; S-Cl-6 alkyl; COOC 1-6 al kyl; OC(O-C

1-6 alky!; C(ONR2 Cl1-6 al kyl; S(O 2N(R20)-C1-6

aIkyI S(C»N(RQO) Cl 6 al kyl ; S(C»Z C 6 aIkyI

~~A ~7 ~\ S ~NA ”~ o
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S-Cl-6 alkyl; N(R22)-C 1-6 al kyl; COO Cl-6 al kyl;
OC(O- Ci1-6 alkyl; C(ONR2)- Ci1-6 alkyl;

WORRRAIHB( O) - C 1-6 al kyl; S(O 2N(R22) - C1- 6 al KRET/EP2005/006294

S(ONR 22)-C -6 alkyl; S(0O2-Cl-6 alkyl; S(O-C 1-6
al kyl; N(R22JS( O 2- C145 al kyl-4-and N(R22) S(O -C 1-6

al kyl ; wherein each C1-5 alkyl is optionally
substituted with one or more hal ogen sel ected fromthe

gribigphepediylst iisnyapdlediyl, armyrolidinypt | meg]mhyucmlenedl}gl furandiyl,
CiRdifazdkdiy l\E/’\RﬁYle@djylt f)‘ﬂmﬁﬁ@dﬁqu)}ril dg}rﬁia%nedlgl triazinediyl,

I']ItI'O%S)gql Isarln Fé Ocyce
heRTEFONYc | exaniivRopiETh ks oXazpis gL ar @lqzﬁlfé—%n dispthiapolediyl,
Seﬂh&@ia@dleﬂnym Shdiabledipl, CCtﬁ&t(ilédlﬂg %niﬂ;thi@i)h@m@hﬂ,y | 1ndoled1yl

CabaERR Kbty bRl SH OB ke, Abreterably

hedhm}:(heyexhﬂ iteehesl atiyle ypyteledd - Espeyra]lpahk))phgnemﬂr ®k Nespecially
&%zg’l#& |tut ed with R23 and wherein phenyl is
t70Ra ‘substituted with one R24 and wherein

het er ocycl e; heterobicycle; C3-7 cycloal kyl are

0 pAé Qﬁal HeYeiR URS it 0151 et thegﬂéea Réarat&® %trhi%hts S8 £ bE Branched-

e LU ok 1 e e e
1%1@) 21N(t82@8233)rbon SHOMN RARIR2 43 imefhlidhep| dthiylene, trlmethylene,

N Rt s Dby b S TR ap ot e e Thadovtens)
hadtbgethykeat,qabpdethylens, tiheetiyhtimetbaies 2 innghyfrifhethglede, 1-ethyl

ha’i“mé 1315@' %gﬁn&éﬂ”ﬁ he group consisting of

ogen al kyl - OR26SR26; oxo (=0),
vvhere t he ring is at |east partially saturated;

K?Ql%@inhe &:qﬂ__é)zﬁerma;ﬁl@l?%ﬁe" ggeg)lé\l(aRgﬁﬁ%Zrllted straight-chain or
O 2N R26R27) ; S(O) N(R26R27) ;

M@alg@(cbamélydm(cmps%qgtalgm?froaha to 6,
2 t(\l\@ ekaethdh SB6R. Blarlplad &f/duch SaRpiiQRe! 4% vinylene
d 1th one or re haloggselect liromth
fﬁﬁé » aliYienp: GPDroPenTignes L DER RS PyeBEl-{ PreReyfene, 1-
26butB]li}dM’ld;Ie(2-bllﬂﬂhyl€f(€Q) Rz‘ﬁuueﬁylhm,mdz tthyhl-butenglgas, 3-methyl-2-

R e
frmnﬂtyhé @ntﬁmplengnéﬁmcmyéer@f 2-hexenylena| k xen@tene, 4-hexenylene

%@95@4 Qd -Cl1-6 al kyl -C3-7 cycl oal kyl; wherein
each Cl-6 is optionally substituted with one or

nor e hal ogen sel ected fromthe group consisting of F;
anﬂhaermﬂz&umecs@kmyaﬁ r6 ﬁlbﬁls&rrﬁﬁﬂo@@lﬁhsdaﬁlrhféﬂ h?ﬂrocarbon

(=0 V\,here t ng,i s.,at least parti
C it i 1A g R {w B et BrouB iy Rl opgonally
s Udubktii it de dnavok hwomesr byrmﬂgrl R?fﬁch andefir(ed( 32408 apeferably by

- IS sel eet Q P
A E IR it BB ol YOty
: mﬂbh@é‘@ Méﬁ@ahlmszdopensd@)r 2NiolEx1IR32) . S(O) N(R 3
1R32) 7 N(R3 1) S(O) 2R32; and N(R3 1) S(O R32; 29 p 29a

30a are |"ndependent ly selected fromthe group
e stermg "whupted mhelereryrlas srowR i onaetss 3nelFategbt ponocyclic

]?ahfcﬁ?ﬁfrbc%zﬁng Rages tof§9m gRedias wmtemﬂ@em t&gl fe?d!)l 1or2
rom I Stln
{ bt Eatsetef GRATEF PG OB (R P 55 6 REFPRpE Fing atoms

- SUlbsihg t¢atrb@h Vdtbins.orSaclor smm&domet%s&dydm@mp ncaR33dle ioptionally

ndepende S of 1E:
PR bl era ) B o B R TSE, yBRA R, dbined s

sel ected fromthe group consisting of H Cl 6 al kyl;
C3-7 cycloal kyl; and -Cl1-6 al kyl-C 3-7 cycl oal kyl ;
wherein each C -6 alkyl is optionally substituted with
one or nore hal ogen selected fromthe group consisting
of F; and C;R33 is selected fromthe group consisting
of Ci-6 alkyl; C3-7 cycloal kyl; and -Cl-6 al kyl-C 3-7
cycl oal kyl, wherein R33 is optionally substituted with
one or nore R33a , vvherel n R33a |s |ndependently

o o o o s R ~
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S(ONR 37R38) ; Cl-6 alkyl; N(R 37)S(O 2R38; and N(R
37) S(OR 38; wherein each G -6 alkyl is optionally

waamstiztieoa ed with one or nore hal ogen sel ect edPd¢T/BP20DFI@06294

group consisting of F; and ; T2 is selected fromthe
group consisting of C3-7 cycktébal kyl; indanyl;

tetralinyl; decalinyl; heterocycle; and heterobicycle;
wherein T2 is opti onal | y substituted with one or _ nore
R3bovenpsefeiahlyRsp methylnBeqvenleent stychs@luer@teédhqwr@ﬁxdlﬁ groups are
ar, (P

3 R31718ﬁ)1 Pﬁ&(r bH?hr‘;gvvllw)er e I\g%n%éhﬁggemmeals%r parti gl Iy
saturated; N(R 37R38) ; Cw?:%? OC(O)R 38; C(O)N(R

3TiR33drmi “ﬁt@oa?y'}\l ?’Gﬁéans a PhEAN(IR b3 dromadtc rirfy Wlth 5to 10

| kyl ; @) (O ,2R37, R 3 R3
21056, gt NS SRR 38, Qe raBhort of 2 BOBFRYTY gelected
opﬁd@ﬁﬂﬂégﬂysfu@ﬁtm,t@toecs mid theopmamingiming ahaim‘gsang carbon atoms.
| fr

S LS OSSRy e

bo@hbl CED)&OHL t(E( 5 Wi -NELa-GHNFar- 608 ar alkyl, preferably
].Qﬂy Ghifer@h eﬁF}leier 'Ha EI? a%ﬁeﬁﬁg@ A Shove. Examples of such

|n epe dentf

t d f t
Qhete@oagy gqoup@teﬁe&p p@é{ thy tglﬁ)ail ConSI 131%t}-7y11s0xazolyl
yyriasl, BMﬁzotH‘fﬁ?hﬁiy[l 1ﬁd@1531 ﬁryl lyl Ilﬁn&ﬂblyfl), inyldyl azinyl,
subst I tuted w %ﬁl ec 1 Er 1l
c T BYIe: TEr L CPaESIT RORrOT by s Hn &5 ls%ﬂ H pedrazolyl,
t hexaginas @ tridzolydnguioolyl, hiequarold, bereofizenlyl amdf lelldwes preferably

I var| bst i can fr

r}h %ﬁenyo’f dn}e?hgk en(f%h\? a‘?lf antpgﬁgﬁlﬁfl suc H\%ﬁ@?agfatlggl O[Wndyl
sdhsmthwhtn)d@cm@l)dore than once the respective

variants can be the sane or different. "Alkyl" nmeans a

stral @I SRRl pﬂ@ﬁﬁ%‘?&%ﬁ’c@%}ﬁr‘a FR&I whitdl s@ﬁUstltuted one to

contal n doubl e or

prbre s iyl kglogtibeshallyk o8tQ:mlsdy EHIN oNallyl)
%]lgegeln 14add thogeI{T%?cﬁ ﬁeﬂk&a£§< Xi)oxféh ec lﬁi@\ﬂrlégg ﬁfltiups 4nay be

n a e en
etdﬁiopaﬂ)@d&@ﬂmte wybne qf- sp‘re@@halogeg@mrgp)preferably with chlorine

%Elziﬁgﬁk % eé%%mygi%&lzcau;yl selc?ggg;lyl tert-butyl

or amd, e.g. -CH2- , -CH2-CH2- , -CH=CH, -CH(CH 3)-,

. - ( l_l5) D CH Cl_B 2- . .
%heacommnnds aenging o4 Apapreset dnYEniap thy st Tp gy of their
ma&«uﬁcal@ aéeeplallel salt@eﬁh¥|terrﬁt *I)Harma&adﬁa‘lﬁj acceptable salt”

n 1%%2{5% cp gq%gl{o\lj'lgly aélaggélj_o&@ 4ory basequgf OFy Sats, tEat retain the

selﬁehgicyll effeetivertzat whd prepetitsank then ednapamds off faamiudh I and are

e. (@ngﬁ%wna%% Orgg}J;F Bil%r 9&&2 or %%r%horgamc

ofbaaescﬁarﬁp]alam;il-adg]mq;mltﬁwlm th@qg| r;@yi 1@9manorgan1c ac1ds such as
b G acid, ?d?ol%ﬁﬁ@@él&m dr6i6d1cCt%1d7 s@ﬁi&ﬁ@?&uﬁ‘ Yeulfamic acid,

r| g" means a cyclic.al kyl ain aV| 7 car on
at hpspherigyacié pal gyt Agid, apd et gyive &p@p OpEamS el s such as p-
CYt@)lLféhgs‘&onmc(h\éia @4l E@é(dld hytbhiReénit acidaetulib waidpgebinic acid,

of .a. oal kyl be. r ep] ac by, a .\

o ic i pralic i BB Ao thagic Gk 30 IhF i Sepplshpsgaddition
i ogdtis 1dcﬂude$thgwéem}fek1y&¢meftmnomidm, hsotaskiaig gedivins ahd, upraternary
or_chl ora. c e c

Cychmﬁg%(ué% ehy'fl'%ﬁ&e% %Lﬁéh safég ae?l?m le ¥&%a%&ﬂ§l%ﬁ%onlum Ideromde
t oThenehenisil mnﬂlﬁmnerof@fplmuume@tlbﬂ m@mppané&m j doyg) into a salt
n iAlimproved physical
e SRRt RN Fhahal el cheRli) &) bR improved phy
carbon atons are replaced by a heteroatom sel ected

fromthe group consisting ofsul phur (including -S(O)-
-S(0 2-), oxygen and nitrogen (including =N(0)-) and

wherein the ring is linked to the rest of the nolecul e

via a carbon or nitrogen atom Exanples for a

heterocycle are furan thlophene pyrrole pyrrollne
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A preferred stereochem stry of conpounds or a
phar maceutically acceptable salt thereof according to

wao b@speasent i nvention is shown in fornula (|apCT/BP2085/006294

pharmaceutically acceptable salt thereof, wherein Z

Rl 9, n, A X and Rb have theé6rani ng as i ndicated

above. Preferred conpounds of forrmula (1) or (la) are

t hose conpounds in which one or nore of the residues

c omdathpmital $tebibityn hygrescopiréty nibewabilifs and velnbibisy efgompiounds. See,
ald o COTR) PAH 0% WerPl, Q0! RRISHISHEA MR HeSHaRinhbRBSal Salts,

beig a Subj éct of the present invention. Wth respect

t oVerlag Pelweticer ehimpisapisin YA Heirichr (20028 qu Bassin, BT et al.,
t NOrdahR¥RBE. ReBVBAL 4 @2008Y 497-283.udes ail tautomeric and
stereoi somer”™ fornms and m xtures thereof in all

rati os, and their pharmaceutically acceptable salts.

| PApegbedihetht efithedhveniion aed the kempoesdsdf forweaf, wolereibhe

Z, Rl , -0, A X an formula (1) -or (la)
indepe\&denlf?f/atﬁgl&ee@?a%‘%&?gﬁ%&nﬂﬁg meani ng. Hence, one
or nore of the substituents Z, RL 9, n, A X and Rb
caky, Qﬁg@iﬁ ¢ B @V oRlard e CoRIpBLAN SR L\ dercin
given below. Preferably, Z i1s selected fromthe group
consi sWi ngs asatprater/heteropyrlingt@Pocycl e; and is
optionally substituted with up to 3 RIO , which are
the sape . or different. Preferably, R,is.sSelected fr.om
{ hn GPBnTRegh el LETRG Ton B e CopRPuRi ST TBIA Leyeren
Pr ef erwbl yis a Réterdd2yl grdup.RS ar e i ndependently sel ect ed
fromthe group consisting of H F;, and Cl-6 al kyl,
optionally substituted with one or nore F. Preferably,
R3An smblodiBnett of thisligyenEi®nancithezoinponndsofiformulah, wixeyein
(=0 j dently selected fromthe
gr oupoﬁoﬁgfg?%]sgz%@agké%gﬂ%% 6 al kyl, optionally
substituted with one or nore F. Preferably, nis 0 and
X A embbienGtBP the int¥rfoRraddthé compbfinds @Tern¥ulha g, whéiEa-
Pr ef er ab] %I&&Yé and X is -C(Ra)=CR- and Ra/Rc
forns rilﬂécz 3) ferably, nis 1 and Xis
- CH( - CR= [Rc forms a phenyl. Preferably, Z1
i's p@y% fﬁg éér?%bly, R8, RO are H Preferably, Ais
Al. Preyer abhi¥lenB- &0, Rc are H In a further
preferred e diment, Ra and R are Hand Rb is Al.
Pr ef er abl yalkgteneNHgt er ocycl e or heterobicycle. Mre

preferaply, i § heterocycle. Particularly preferred,
Al is @gl eléfl{é\%‘e‘?ﬁ&m%e group consisting of
1, 2, 4- oxadihizhlissubdtitRted-dneita tholee prafe@bB-dneicarwb gimes by alkyl,

1, 2-di azol€; azeol i_gq'ggl)a_ " L a(ﬂgﬁ I
wher ei n Alﬁafl%g%éuggtl }jte \%m@ﬁﬁﬁ@gﬁgﬁggtl n )Icz)’)}%femblyby
substitutedkyli th R25. In a further nore preferred

embodi ment;n AkhdrdingBk kyREohp Ry bBBpASRIIR sGRFAERH With one or
an

of 1,3-diazole; 1,3, 4-oxadi azolge; .pi peri.di ne; d )
pi per azi neﬁevwbbai?g?wow sdieephriuton e Mg especialy
opti onal | ywhhlggbiihelt ed with R25 . Preferably, R23 is
-(C(R29R29a) ) m W (C(R 30R30a))o-T. Preferably, R25 is

C AnErmbbdiradiityf tha ianchtmnareth® componngds ofiformulad ewhereind,

m and 1 ar . .R29a, R30 and R30a are preferably
Cl-6 a?kylg(glrgf%garﬁ?’ly, Wis a covalent bond. In a
furthey prﬁfpﬁgﬁﬁglegmodi ment, Wis -O . Mire

preferably, R23 is selected fromthe group consisting

of - C(CH 3JakKkylenef@Ha) 2- CH2- O-CH3; -C(CH 3)2F; and T.
Preferably, Tis H or T is phenyl, optionally

subst i Wit eid aphenylgneunsr two R35, which are the same or

di fferent; whichTs ubsBQ&LSRAo B JrbRr-BIyHR W8] Shbd W alkyl,
of heterocycle; and C3-7 cycloal kKyl; wherein T 1is
optionally substituted with one or two R36, which are

the sane or different. More preferred, T is selected
fromthe group consisting of pyridine; azetidine;

cycl opropyl; and cyclobutyl. Particularly preferred, T

is substituted by hal ogen or Cl-6 al kyl which is

o, . - ] T
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It is further preferred that R36 is selected fromthe
group consisting of OH -C(OC 1-6 al kyl; Cl1-6

wa@bdoghi21@C 1-6 al kyl; and Cl-6 al kyl opti onal | BCT/EP2005/006294

substituted with one or nore hal ogen selected fromthe
group consisting of F; and d-7-Conpounds of the

formula (I) or (la) in which sonme or all of the
above-nmentioned groups have the preferred or nore

pref er r ed hradegenngs-abiyb -H(Qo-alkil, oNFéalkyld or t Néalii espraferably by
i nventi on. eferred enbodi nents of the conpounds
according to pﬁGSBgL invention are:8 1017 18 20 2 1 23
2428 29 30t whereinghaallay group may g optionglly sgbstituted with one or

505 1 53 Setvé&bl leflodetlatding, Wf&ablﬁhﬂtw&ﬂm arldWesHeOspecially

provi des pr ug..conpounds of the conmpounds of the
invention'%ggggggp?bed above. "Prodrug conpound" neans

a ge aéﬂsgaﬁ%{egntogme ih\?‘en?ﬁﬂ‘é%ﬁ@‘%fnghﬁ%@s SRR wherein,

according to t eaﬁgesent I nventi a reaction w

an enZ%ne,is fasCeiabvbici d or the like under a

physi Iochag cindition in the living body, e.g. by

oxi dat ! on,'S Pedtict¥€n, hydrolysis or the |ike, each of
which ¢s caplitd gyt. enzymatically. EXxanples of the
prodrug are coirpounds, wherein the amno group in a
conpouyd q@aﬁhgngrﬁﬁﬁpt invention is acyl ated,

al kyl ated or, hoiﬁho |lated to form e.qg., )

ei cosanoy | BREhE s ?tgﬁé’ld% o thres Pagtergbnopser iye-dimnesdy alkyl,
or wher ei rhalépenyolalkyl LS@)pdikyl, SNEGAY 8£-N(alkyl),; preferably by
al kyl at ed, phosphoryl ated or converted Into the éorate,
e.g. acet Yy, pal mtoyl oxy, pival oyl oxy,

suc (t:)i ny: oxand whareinytheallyl gabigrmbphy oglﬁonmﬂig sabstitditeé with one or
car boxy ' terifi ] ed. These . .
compounds et P istos iyl sy SR Gt i fDrine,especiall
present i rwighfliennaccording to wel | - known net hods.

Met abol.it es of nmpounds of fornmula (1) or (la) are

a1 &5 htodiReRthel SeogaeRion e e coamowds Rearding \ntoraula I,
t avhaemri sm |like e.g. keto-enol tautonerism of
conmpounds of general formula (1) or (la) or their
prodrugs may occur, the individual forns, |ike e.qg.

the keto and enol form are clainmed separately and
together as mxtures in any ratio. Sanme applies for
stereoi soners, |ike e.g. Ehanigoners, chs/trans

i somers, conformers and the |i |f deired, isomers

can be separated by ng . e art,

e.g. bychr rapE}y. pp! i %&rf or
enanti ong usi Qg . chiral i OPED Y phases.
Addi ti ona giyant i offrers may be isol ated by
converting theminto diasterfone s, i.e. coupling with
an enantionerically pure auxi9P&/-tonpound,

subsequent separation of the resulting diastereoners
and cl eavage of the auxiliary residue. Alternatively,
any eﬁgﬁ?ﬁgner of a compound of fornmula (1) or (la)
may beR'obtiaallgdwhichns eptemeby aibsttitedomyortshesalsimasitytalogen;
opticafly pyire starting materials. In case the
conpounds acborqing to formula (1) or (la) contain one
or nore acfHCERr; basic groups, the invention al so
conpri ses higlche @t r espondi ng pharmaceutically or

t oxi col ogi c 1y c t.abl e salts, in particular their
pharnaceuf?@ﬁep?%hiﬁﬁf?able salts. Thus, the conpounds
of the for-Ha (1) or (la) which contain acidic groups
can be prqﬁgﬂkﬁﬁgtyhese groups and can be used

accordi ng t ihvention, for exanple, as alkal

netal salts, alkaline earth netal salts or as ammoni um
salts. Moire precise exanples of such salts include
sodiumsalts, potassiumsalts, calciumsalts,
magnesi um salts or salts with anmonia or organic

am nes such as, for exanple, ethylam ne, ethanolam ne,
tri et hanol am ne or am no aci ds. Conmpounds of the

r T -
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met hanesul phoni ¢ aci d, p-tol uenesul phonic acid,
napht hal enedi sul phoni ¢ aci ds, oxalic acid, acetic

wa@edodj2tiartari ¢ acid, lactic acid, salicylic aRCTEP2005/006294

benzoic acid, form c acid, propionic acid, pivalic

acid, diethylacetic acid, mat®nic acid, succinic acid,
pinmelic acid, fumaric acid, maleic acid, malic acid,
sul pham ni ¢ aci d, phenyl propionic acid, gluconic acid,
ascor bi ¢ adlydgnerNBni cotinic acid, citric acid, adipic
aci d, and_¥§ﬂﬁﬁyﬁpp@§yknqmn to the person skilled in
the art. It ‘the conpounds of the formula (1) or (la)
sinultanedﬂkﬁﬁﬂﬁ?@ﬁtain acidic and basic groups in the
nol ecul e, the invention also includes, in addition to
the saht fo ntioned, inner salts or betaines

(zW t riSﬁ@ggogﬁgthgbective salts according to the

f or muva ( ls)a saturéted xarbanydhe gobipai ned by customary

met hods whi_gh_ar e person skilled in the
art like,*® %Pn%%g%%gg%%§&%gﬁggcting these with an

or gani ¢ or beteoeaydrigreupiord or base in a sol vent or

di sper sant,, : i hange or cation exchange
With othe%sggﬁ%§¥dﬁﬁggg§§§§ﬁt i nvention al so includes
all salts of the conpounds of the forpula (I) or (la)
whi ch anéwil nbawcpwgﬁﬁygqemabljiselﬁ thegsRpatibility, are
not directly suitable for use in pharnmaceuticals but
whi ch can be used, for exanple, as internediates for

c e &BbdieaE loff 9hs idfenfion atdeheptarmpoaids clcatling to formula I-aa,
pharmaceutically acceptable salts. The present

i tPon provi des conmpounds of general formula (1) or
(la) or their prodrugs as DPP-1V inhibitors. DPP-1V is
a cell surface protein that has been inplicated in a

wi de - range of biological functy It has a broad
tissue distribution (intéstin liver,
pancreas, placenta, eenS. epilhelial cells,
vascul ar enrdgt hel i nmphii d axd eIoinbeIIs,
serum, o sti ng ssueHand tyﬁ%)expression

| evel s. D j to the T cell activation
mar ker CD26, and it can cl eave a nunber of
i mmunor egul atory, endocri fiemAnbareur ol ogi cal pepti des
in vitro. This has suggested a potential role for this
peptidase .in a variety of disease processes. DPP-1V
rel at ¥'F"8eases are described in nore detail in

WO A- 03/ 181 under the paragraph "Utilities" which is
her ewi t;h i.ncor,poy at ed I C I ngl.y. |t .
presert i vaRt) SR pocr el SSRER St Sl dhneg hhalogen:
(la) or their prodrugs or pharmaceutically acceptable
salt thereof for use as a nedi canent. Furthernore, the
present i riyesathmtedrehicidic grp@diuse of conpounds of
formul a (1)saffrafelBbtePbeytiedrbupy 0drugs or a
pharmaceutically acceptable salt thereof for the

manuf act urNGFOATHEEEEMent for the treatnment or

pr ophyl axiSsubktitaesd-phesyl droulependent  (Type 11)

di abetes nellitus; hyperglycem a; obesity; insulin
resi stance; .lipid disprders: . .dysli,pi dem a;

hyper | ?“ﬁf@eﬁh%‘?‘aﬁg‘@s’rﬁcﬁﬁ@@& %ﬁ‘é %5‘?0 '

hyperchol esterol em a; | ow HDL; hi gh LDL;

at heroscl erosis; grow h hornone deficiency; diseases
r eAateadbotlondnt of thenuveatios spoihs somppyndsidetniga I-a-a, wherein
neutr ni Q; ' ; tunor metastasis;
beniggﬁgrdg?ggﬁgﬁﬁggg?gvﬁgﬁg?ﬁ ingivitis:;

hypert ensi on; osteoporosis; diseases related to sperm
notility; |ow glucose tolerance; insulin resistance;

i st sequel ae; vascul ar restenosis; irritable bowel
syndrone; inflammatory bowel disease; including
Crohn's disease and ul cerative colitis; other

i nfl ammat ory conditions; pancreatitis; abdom na
obesity; neurodegenerative disease; retinopathy,;

o T - T ~ .
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Accordingly, other active ingredients may be insulin
sensitizers; PPAR agoni sts; biguanides; protein

wa y00e82nephosphat ase- 1 B (PTP-1B) i nhi bitors; iPGUEPI905/006294

and insulin mnmetics; sul phonylureas and other insulin
secr et agogues; a-gl ucosi dase -i%i bitors; gl ucagon
receptor antagonists; GQP-1, GP-1 mnetics, and GP-1
rece‘g Br .agon AP, GP mnetics, and G P receptor
guhPEpe @gﬁ’e BERBORRFRhE sempanad sotcmmnyla e othemin
agoni sws: 1§£1§dt@1&t@1rlfﬂterb©}hbﬁﬁ bRfipagent s;  HMS- CoA
reductase inhibitors; sequestrants; nlcotlnyl al cohol ;
nicotinic acid or a salt t hereof ; PPARa agoni st s;
PbMRembodiUEht affhniistention ﬁi‘ﬁl the t@lﬁﬁe@;ﬁdﬁ{f%ﬁﬁﬁl? [£2h, wherein
absorpfsi o chol esterol acyltransferase
|nh|bﬁ&or2 R %%agﬁégjﬁ%s PPARo agoni sts; antiobesity
compounds; an ileal bile acid transporter inhibitor;
OrA.
o R B P B T L, whein
" phar Mic e dt  tbstitpted-phasyhspuPsal t s refers to salts
prepared fron1pharnaceutica||y acceptable non-t oxi c
ses aC| i ncludin or gani c or acids and
aij’a fmen OfotPe Jpegaon %ﬁéﬁ EBB%IP%C{J rurrmlqt lrad
conpositions suitable for oral, rectal, topical
parenteral (including subcutaneous i ntranuscul ar, and
i ntravenous), ocul ar (ophthalnft) pylnonary(ﬁnasal or
buccal inhal ation), or nasa
the nost suitable route iLr
on the nature and severi

treated and g atu .
They may be @- ienyTy presented in unit dosage form
and prepared\py any of2the nmethods wel |l known in the
art of pharmacy. In practical use, the conpounds of
formula (1) or (la) can bfre@misaed as the active
ingredient in intinmate adm xture with a pharnaceutica
carrier according to conventional pharmaceutica
conpouﬁ@nmg techni ques. The carrier may take a w de
variey o Q, f ar a i
'R fs a %1&?8%2)?nglyosﬂbgtﬁtﬁted rpog rsev%gajgmeéﬁag?&ogen,
(|ncIBd|n@2ﬂﬁﬂPah§h©§§} In preparing the conpositions

for omal QQﬁﬁgﬁaéggﬂbo gf e usual pharmaceutica
uc for exanple, water,

nmedi a may be qu*

gl ycol s, BF?Er @%ﬂ89§IC€FaWbrlng agent s,
preservatahaﬁnm@ﬂ@amqﬁgragents and the like in the
case of oggh)éhq:% oI ggaratlons such as, for
exanpl e, BUGSEREFGRROYESIOND: < and sol uti ons; or
carriers such as starches, sugars, n1crocrysta||ine
ceIIuhmé&ﬂthhmemﬁkﬂbgkaundEkﬂgthgeuﬁs, | ubricants,
bi nders, disintegrating agents and the like in the
case of oral solid preparations such as, for exanple,
PAWBIdia b Min$HlonGRP i B ?ﬁﬂdg o?ﬁaﬁla la- hW}tler}gin
solid_oral preparations being preterred over

li qui & prispartratedcarbpgctieg®@upf t heir ease of
adn1n|strat|on tabl ets and capsul es represent the

us. oral] dosgge unit formin which case
Pl Bﬁ’r? ?ng)zﬁﬁ ipgention s BrEcompoupds pidasmylad rpbgyhsaein

I f deW r eda satabdted Retemyydlie ge@gi.ed by standard aqueous
or nonaqueous techni ques. Such conpositions and
preparations should contain at |east0.1 percent of
active conpound. The percentage of active conpound in
t hese conpositions nay, of course, be varied and may
conveni ently be between about 2 percent to about 60
percent of the weight of the unit. The anount of
active conpound in such therapeutically useful
conpositions is such that an effective dosage will be
obt ai ned. The active conpounds can al so be
adn1n|stered |ntranasally as, for exanple liquid

P T L T T T ] "
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growm h of m croorgani sns. The pharnmaceutical forns
suitable for injectable use include sterile aqueous

wa@edostiziaees or di spersions and sterile powders POI/EP1965/006294

ext enpor aneous preparation of sterile injectable
sol utions or dispersions. In-&t cases, the form nust
be sterile and nust be fluid to the extent that easy
syringability exists. It nust be stable under the

c ol embedisnent ofitha imveation erethe cemppunds of fernmuls {-ajp wherein
preserywed jagfl@sfaryl BNt am nating action of

m cr oor gani sns such "as "bacteria and fungi. The carrier
can be a solvent or dispersion nedium containing, for

e X&ﬂ’@xlnﬁodmﬂaltn@ bf the ﬁﬂﬂ@ﬁlﬁ_bn a_ﬂgdhy Qf)mbﬁlﬁﬂclls ofgbr)hfi}lﬁﬁ Qilas-b, wherein
propyl.ene . ol..and Jiquid polyethylene glycol),
sui t abl'e d?%%ﬂPbBﬁ?ﬂB?%§’$”&§d veget abl e oils. Any

suitable route of adm nistration may be enpl oyed for

abl e | (ra |
L R S L S

For exanple, oral, rectal, topical, parenteral
ocul ar, pulnonary, nasal, and the |ike nay be
enpl oyed. Dosage forms include tabl &
di spersions, suspensions, solutions,
oi ntments, aerosols, and the ke
conmpounds of fornula (1) or (

orally. The effedtive dosage Z
enpl oyed may (vilvy @ﬁﬁéﬁﬁrﬁé on the particul ar conpound
enpl oyed, theNsmde of adm nistration, the condition

being treated and the severity of the condition being
treated. Such dosage nay be ascertained readily by a
person skilled in the art. When treating or preventing
di abetes nellitus and/ or Hypeilgliyvecem a or .
hypertri gl yceridem a or other diseases for which
conpounds of Fornula | are indicated, generally

sati sfwlodreiny results are obtai ned when the conpounds

of theypr i V. i 1 nj - dal .
dosagehof FEory SEKEH QNG pBARKALEbAL B echbep Al byhalogens
mi | | i gvamipesatifateshgasbecyelicgipaml body wei ght

pref er abl y, ghyeRddteRoGtidBupai | y dose or in divided
doses two tO SiXx Iines a day, or in sustained rel ease
form For 3RO} OUREml s, the total daily dosage

i s from ahogbstitutdrpHehilg to about 1000 mlligrans,
preferably fromabout 1 mlligrans to about 50

milligr . n the .case of 70. kg adylt human, the
t ot al }’&B@écwlfaﬁﬁ'@é?f’é’lta}l? Vltﬁgmlr? m about 7
mlligrams to about 350 mlligranms. This dosage

regi men may be adjusted to provide the optinal '
t hien apbuodingent ef thenweentiSo ree thblbompoundsofdotnmas I1aag wherein

appear wn it hi i i as follows.

ABBREVIATI I%JQ@&B%E%% gﬁégﬁ&a% E:’Glf'o r boc)
ferf-Butoxycarbonyl CDI 1,1'-Carbonyldiin dazol e DAST
Di g4 bibalini@es bt fRGhvenkibh lapOthl @6mpolndd &HiTbn e 1-hak) erhidkih
Di chl o nethanei%gﬁaé,S- chl oro-5, 6-di cyano-1

, 4- benZbquif ASHET FroggyIC stoup-

Bi s- (2- net hoxy- et hyl ) - am nosu! phor trifluorideDl C

1, 3-Di 1/ s0-propyl car bodi i m de DI PEA .
o 2 S5 o BB RUEh e cP PP b o fopmla Fasiherein
EDC 1- B hyis a BeteBadyligeeupy| ani nopr opyl ) car bodi i mi de
hydrochl ori de Et 3N Triethyl am ne h hour(s) HATU

O (7- Azabenzotriazol -1-yl)-/V,L/,L/",L/-tetramethyluro
ni um hexaf | uor ophosphat e HBTU O ( Bepzotri azol -1-yl) -
L/,L/ L/",L/I"-tetranmet hyl uroni um hexaf | uor ophosphat e
HOBt 1- Hydroxybenzotriazole HPLC Hi gh pressure liquid
chromat ography mn mnute(s) PG (or pg) Protecting
group rt Retention tinme TFA Trifluoroacetic acid
Avai |l able starting nmaterials may be suitably

L/ -protected amno acids (I1), nitriles (II1),
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They may be purchased from comrercially avail abl e
sources such as ABCR, Array, Astatech, Sigma-Aldrich,

wo-bawka21ae0 be synt hesi sed by (a) dehydrati on of PETIEP2005/006294

correspondi ng am de (Schene A)Schenme A GO (I11) (b)
reduction of the Weinreb anidEl of the carboxylic acid
with netal hydride reagents e.g. |ithium

al um nunmhydride (Schene B). Schene B (Q?) (1V) The )
f dycembedimeyt ofthe inentipr aie/the rempewrds of formenla b ds Wheggin
then bgy t napsfiRhARA phgl S8hgr oaromatic ring systens
by the follow ng reacti On sequences: Reacting an am no
acid of the general structure (11) wth am doxi nes and
suisafbediined ebflie atvieatiom i tHe porapeahdswf femfulh Baddt o

the formation of 1,2, 4-oxadi azol e conpounds of the
general type (M), as shown in Schene C. According to
F. Eloy, R Lenaers, Chem Rev. 1962, ¢
starting am doxi mes can be prepared frQf
reaction wi th hydroxyl am ne. Scheng ‘

starting fro type (I11) as
descri bed in eme D. First, Ithe nitriles are
transformed into the ani doxi nBs by reaction with
hydr oxyl ami ne. The ani doxi nes are then coupled with
carboxylic acids, and the resulting O acyl am doxi nes

can be dehydrated to yield the desired

1, 2, 4- oxadi azol es of the ggaRiai-adructure (Vil).

Schenme DPyrrazol e containing am nes of the general
structure (MII1) may be synthesised according to M

Fal or Riher&n G aconelli A. M Spanedda, Tetrahedron:

Asy 1ry\.9 9,.17 03913046, . hown. in he . )
Tr vat g er R BPichi Ry R 35 ERe E AR s B gelogens
t he gdifer &b alikylpe hydiogenswi t h tri met hyl si | yet hyny)
magnesjum: j .he formati on of

pr opyiv-vg- 65%9%2%?%%?%&52?\%‘%&0 ’can subsequently be
treated wiasatuigigdheterrycicgrovl d pyrazol es. Schenme E

(M I'1) ScheweerbajBRloGpsora general route towards
1, 3, 4- oxadi a{_)ol. es e structure (1 X) as descri bed,

of t’i i
e.g. in C2spbstifpigdphegyl gipuns, | v, Loog, P. J.
Cakl ey, Tetrahedron Lett 1999, 40, 3275-3278. Am no
aci ds #fd dlihapanciatallyupepldble salmyhdpenft r ansf or med i nto
their acid chlorides that upon reaction wth ‘
acyl hydrazi nes may yi el d di acyl hydrazi nes. Subsequent
dehydr at i.on_an . j j .
e L
(1X). AVt yps e sdtusajest dadyicgclisigrauid, 4-tri azol es i's shown
in Scheme G Starting fromam no acids of the general
type (I1) 1,3,4-triazoles can be prepared via_an des
{ i eiadient pEshsiayendan Ar GFWBBW‘?S&fIf%W‘Hé%’aQA ,W%erem
e. 9., Whosphestorsardasiberdidgroupt eati ng these imi doyl
chlorides with hydrazi des under acidic conditions may
lead to the formation of 1,3,4-triazoles that after
f i Avabmbedintdne of therinwartion esuht compstndwdfifosulel-atdavherein
gener al,; ty . G(X) R=H C1 6 alkylAs
shown 1I'n égﬁg%}%@%% dazol es of the general type
(XI') may be prepared from al dehydes of the type (IV)
byAlé EABLIRRNMoF theFhATHBA aF KR QMBS und QA FOMBEa PY-d, wherein
oxi dat1on and deprotection. Sche H According to
M - O. Wontipasulestibeted phenyl giopout . C. Moi net, B.
Morgan, T. Gordon, P. Roubert, and C. Thurieau in
Bi oorg. Med. Chem Lett 2001, 11, 741-745 im dazol es
of type (XIl1) can be prepared according to Schene |.
Condensing acid building blocks (11) with bronoacetyl
fragnents can yield ketoesters which upon treatnment
wi th anmoni unmacetate yield protected im dazoles with
the desired substitution pattern. Subsequent

. o s r "




in Og. Lett. 2000, 2, 8, 1165-1168. To yield the
final oxazole, oxidation can be carried out with DDQ
w@eoosiizieed peroxide (Ni Q2) , an oxi dant that WaSI/EP2005/006294
disclosed in this context by D L . Evans, D. K
Mnster, U Jordis, SS© M Heeh; A L Mazzu, Jr., and
A |. Myers inJ. Og. Chem 1979, 44, 4, 497-501
and by F.W Eastwood, P. Perlnutter, Q Yang in J.
ChenmemBodimeRe pkthe iffveation ate the egmpoaad«of formnral{aye
deprotection of the internediate can yield oxazol es of
the type (XIlIl). Schenme J (XI1l) Starting form
nitriles of the type (I111) LR'subQituted O
I

1,2,4-triazoles of the type ( an be pared as
ri ngHcond hs ion ¢£% be

depicted in Schene K AFR

al koxide to nptTNl e (I

achei ved subt |y M gaction wit dr & nes and
triethylorthoforpat® to Formthe triazole ring, a

nmet hod reported by H J. Wadsworth, S. M Jenkins, B
S. Olek, F. Cassidy, M S. G Cdark, F. Brown, G J.
Riley, D. Graves, J. Hawkins, a?d C. B. Naylor in J.
Med. Chem 1992, 35, 1280famadalerialiy, deprotection
of the internediate yields the desired triazole

(XIV). Scheme K /V-substituted 1,2,3-triazoles of the
type (WHCan be prepared according to C. W Torne, C.
Chr i stR'ansiealkylmtiiddis dptictally subsfituted gne Gheweradfids bydwlogen;
3057- 4 .0r L. G Geen, V. WV

Foki n?&gn&gR?E}{E?Q{%gg?%é%gl?ﬁéu%gew Chem 2002, 114,
2708- 271 1a fayuratedihstaregyciygrospiddi ti on reaction as
shown in SchemR.ld ofdpEnci ng from al dehydes of the
type (1V), acet Ieﬁe i nternmedi ates can be prepared

ei ther vi o fupeti 1epFreUReact i on sequence as
exanplified by D. S. Garvey, et al. in J. Med. Chem

1994, 34 alll\iePmi8Rficlly fVeptiil Qe Meatdfon of a
Seyferth-G'1 bert phosphonate reagent as reported by G

Roth, et al. in Synthesis, 2004, 1, 59-62. Reaction

J.

with azides, .frashl repargd by diazotransfer as .
o AR ol o B VerpigRGN 45 St SpBE A BRBL55E wherein
14, 25W - 257 2atucaed yarbdaclid groupst i t ut ed

1,2,3-triazoles. After a final deprotection step the
desired buil ding bl ocks of the type &%%) can be '
obfniembadipesns of the inyentionyes e seyprpadeeffpunndd-anayhsesin
prepar g agqQhi4ted h&e%cydﬁlcgwp. ~S. Haupt mann, The

Chem stry of Heterocycles, Ed. WIey-VCH Winheim
2003, or the literature cited therein. Building bl ocks
of Ah bebbyiiger(t ¥¥the iGa¢htion aps tpavapolindsofformela diaat, wherein
al coho (V) by a npcleophilic substitution reaction
Theref ore ?ﬁgm§¥%%ﬂéro?%nction has to be transforned
into a suitable |eaving group, e.g., hal ogene,

Megy leﬁfb%dﬁﬁe&t%% ﬂjlqu?entfo%aﬁe %Qo%oﬁﬂ?&gf f%glﬂ‘{n&lq I-Udng, @herein
basic reaction conditions wth a“nucleophilic

het er o®Ycl is 2 spbstituie Phemid ST%% i t ut ed pyrrol i di nes,

pi peri di nes, piperazines, imdazoles, pyrazoles,
triazoles can be enployed in this reaction. Exanples

of this reaction can be found in Chem Pharm Bull.
1974, 22, 1490, U.S. Patent No. 3,929,765 and WD

99/ 19297. Final deprotection yields the desired
bui | ding bl ock (XVI).(XVlI) Enantionerically pure beta
am no acids having the formula (XVI1) may be
comercially available, known in the literature or may
be conveniently synthesized using one of the nethods

al ready published and reviewed in e.g., Cole,
Tetrahedron 1994, 32, 9517, Juaristi et al.

Al drichimca Acta 1994, 27, 3, or Juaristi,
Enanti osel ecti ve Synthesis of b-Am no Acids, Ed.

W ey-VCH, New York, 1997. In particular,

3-am no-4-(2,4,5-trifluoro-phenyl)-butyric acid may be

o - - N o
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preparative HPLC using a Reprosil-Pur ODS3, 5 mm 20 x
125 mm col um wi th Shimadzu LCBA- Punp and SPD- 10Avp

wQJrjosiisiieh ode array detector. The 1H NVR spect PEI/RPR2065/006294

recorded on a Varian VXR-S (300 MHz for 1H NVR) using
CDClI 3 or d6- di et hyl sul phoxt te- as sol vent; chemni cal
shifts are reported in ppmrelative to

tetramet hyl sil ane. Anal ytical LC M5 was perfornmed
usimemBedimesit bf theim@DEaN 2B thicompausts affernailabmst wit h
a linear gradient from5%to 95% acetonitrile in water
(0.1% TFA or formc acid) at a flow rate of 250
m/mn; retention tinmes are gi g i Hm nut es. 5MVet hods
are: (I) runs on a LCLOAdvp-Punp (Shinadzu) th

M5-detector in ESI+ nodu§ UV [ ,
254 and 275 n 'n. I gr adi ent ; ) iggm but
10 min. lines . ‘ yti cal LC/ M5 was ' al so

performed usi 3 XTergal\/SClS 3.5 nmMM 2.1 x 100 nm
colums from Waters i R acetonitrile, water (0.1%
formc acid) mxtures with a 15 mn |linear gradient
(1rrr) fromi1%to 30% acetonitrile or (1V) from10%to
60% acetonitrile at a fl opmmalel-eff 400 nl /nin;
retention tinmes are given in mnutes. General
procedptes for neking conpounds of the invention In
general , conpounds having the structure (1) wherein

t he varlables have the above described nmeani ngs, may

be prepar

react |qgnselgla]h%¥1 (é’%cr}%gf , g?{aﬁyngalg)g Egﬂg%glg#% dg{r‘%%l thnggs bf’ halogen;
et hyl - 3- (3- di met hyl am nopr opyl ) car bodi i m de

hydr ocid ori gy EBGlirdgencOMbi nation with

1- hydroxybenzotrl zole (HCBt) and a base

(triethylam ne or diisopropyl ethylan ne) or

0-(7- benzot ri

L/, L/ /4&??%@1‘1‘@) %?&fltﬁﬁrﬂ%&afluorophosphate ( HATU)

in the pr esanoetedheterdiyslic group;sol vent s such as

net hyl ene C L/ - di met hyl f or mam de. Schene
O outlines lgét%{ogng%%'hg \4or usi ng the am nes forned
accor di ng & eibSituésdhegyligioeigh Mt o synt hesi ze
conpounds that are enbodi nents of the invention.
Scheng, G & mé,% AV Esa 86 BlP-JFRY be renoved

Wi th, afnoragu)ei)\ﬂamnlwzrejal d &%amynse Fn d? chl or onet hane in
t he case of 9- quorenyInethoxycarbonyI or using acidic

condi ti (su as trifluo oacetlc

di AR PEberEeH strmwapaerﬂ F CRmREY %‘i%‘i@%ﬁé}f Wherein
the cawe df afsﬁufatma@bfg@atdgwmb., as descrl bed in
Protective Goups in Oganic Synthesis 3rd ed., Ed.

Wl ey-VCH New York; 1999. (b) reduction of suitable
anhxlesibpégnentiof thelinveniiomaed theicomprimydh dfderniwla I-a-f, wherein
t et r ahygdr I nes a procedure for
using t qu?n ra}at%;rme qgcclzlggméfpng to Schenme Oto

synt hesi ze conpounds that are embodinents of the

| YR BLibBRinRGI 8 EheRntdhtioh ELUGE LY@ pBiTh MRS IO iIE WCH Wlerein
the imne forned from a conveni ently substituted

al dehydt &sd hgiroayl#&o%eg. in acidic nediumwith a
tr| acet oxybor ohydri de saI t or sodi um borohydride in

0 th et hanol ). Sche .

ARSI D e RAROR ap Sl EPRESERds o IPHET b hergin
by realW| nig asubstiiteed pheriyhgoupe. g., prepared accordi ng
to Schemes Cto M and al dehydes with formula (XVII1I)
or ketones. Schene Q (XVIIlI, Ro = H) (d) the
Kul ni kovi c reaction with an al kyl magnesi um halide in
the presence of titaniumtetrai sopropoxide in aprotic
sol vents such as tetrahydrofuran. Schene R outlines a
procedure for the use of the Kul ni kovic reaction with
am des prepared according to Scheme O Schene R For
the pur|f| cati on of |nterrredi ates or end products,

o o L T I L T T
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Step 1 /V-Hvdroxy-benzanm dine 10.3 g (0.10 nol, 1.00
eq) of benzonitrile are dissolved in 40 m _ of

woredobarakg 20.7 g (0.15 nol, 1.50 eq) of powdePEUEP2005/006294

pot assi um car bonate is added and 13.9 g (0.20 nol,
2.00 eq) of hydroxyl am ne hydi$ehl ori de di ssolved in
120 m _ of nethanol is added subsequently in snal
portions. The reaction mixture is refluxed for 5 h

t hism emhediswing efitheiinventigp arethe dompdundeofifenindlad-a-g

taken up in a 1:4 mxture of water and chloroform The
organic |l ayer is separated, washed twice with water,
dried with magnesi um sul phate, filtgg'ed gyd evaporgt ed
under reduced pressure. The residue [

from et her/ hexane to afford thedesit
77 C - 79 OC. Steps 2 and 3 0

/
2- (3- Phenyl -rj772 ]oxadia20|-= H —€H
ar boxylic aci biyé—dBter>~To a solution of 5.75
g (42.2 mol, 00 e L/ - hlydr oxy- be pzami dine, 10.0 g

(46.5 mole, 1.10 eq) (S)-pyrrolidine-1, 2-di carboxylic
acid 1-ferf-butyl ester in 60 nL of dichloronethane,

6.44 g (51.0 mml, 1.20 edyrmmilal-a-g

1, 3-di -/ so-propyl carbodiimde is added and the m xture

is stirred at roomtenperature. After 12 h the m xture

i's eva@mnamed under reduced pressure and the residue

i s disgolw .
h. Theﬁalot he pyr PWﬁ%r}llglh ?gﬁ evagg?dgtﬁ gu @&;ﬁrdé ts{}ée&%&ggﬁugggbﬁi%logen,
t aken Wp iinasatpratedicagbogyelicgrodpichl or omet hane and

wat er. The; agueRdheRhaselid Soapiracted with
di chl oronet hane, and the conbined organic | ayers are

washed wi thPSeORY 81YPRPor i ¢ aci d sol ution, saturated
sodi um bi casubstiate senykdronp; wat-er and brlne, dried
wi th magnesi um sul phate, filtered and evaporated under

reduced sure. Si i ted to colum
chr orra‘inéigqﬂ%?{/m ngcgllg aé%‘iP?éf’i‘f i?itﬁ %Q%/ s- hexane: et hyI
acetate = 60:40) to afford the t|tIe conpound. Step 4

3- Phen (S)-pyrrolidin-2-yl-ri ,2, 4loxadi azol e

hy&n sm)épémm of the invansiomark the sompornds efifornile I-a-g, wherein
di ssol yed i 9 sstlrditd fb&dyBbupnd cooled to 0 C. Then
40 nmL of diethyl ether saturated wi th gaseous
hydrochloric acid is added and thereaction mxture is
al Aﬂwﬁl@oa@nmemﬁeqnvmnshtame kainpbendsbfifermelaT-&wtherein
conver on of th $E rti n material, as nonitored by
TLC (s i 52 §aifirate Cgﬁrﬁ?oethane et hanol 4:1),

t he solvents are evaporated The residue is taken up

in d

R o R s BE IRl PLEE LBk B el O Ll Ulrein
pr essuMé t@aﬂaﬁ@r@rﬂfg@w tl e conmpound. 1H NVR (300 MHz,
CDCI3) d = 2 65 2 15 (m 4H 2xCH2) , 3.64 (m 2H

CH), I? aryl - . 04

n@n gquoglrng/qnt |qf the]}gvezl,jrlopye tilﬂcomp))unq_sﬂ_o far n(igla Iﬂ:g ein
St ep SW/ 7 a@ﬂbsﬁZutEﬂFBéI@i pyl ) - 3- oxo- 3-r12- (3- phenyl -
p ,2,4loxadi azol )-(S)-Pyrrolidin-1-v p-
propylV—carbanic aC|d ferf-butyl ester A m xture of
125 mg (0.42 mmol, 1.00 eq) of (R -3-te/
- but oxycar bonyl am no-4-(2- fl uoro-phenyl)-butyric acid
and 71.4 nmg (0.44 mmol, 1.05 eq) of
1,1 -carbonyl diimdazole in 5.00 m _ of
1, 2-di chl oroet hane was stirred for 2 h. Separately,
106 ng (0.42 mmol, 1.05 eq) of
3-phenyl -5-(S)-pyrrolidin-2-yl-[1, 2, 4] oxadi azol e
hydrochl oride (step 4) and (0.46 mmole, 1.10 eq) of L/
, L/ -di -/ sopropyl ethylam ne are stirred in 4.00 m _ of
1, 2-di chl oroet hane. After 15 nin. the solution of the
amine is added to the m xture of the activated acid
via a syringe and stirring is continued overnight at
room tenperature. Then t he reactlon n1xture IS heated

— o g T 1
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warmto roomtenperature over the course of the
reaction and stirring is continued until conplete

w@ewsaeHeon i s observed by TLC anal ysis. EvapoPEL/ERP2005606294

the solvents affords a solid residue, which is taken
up in a mxture of diethyl eth®2r and hexane. The
precipitated final conpound is filtered off, washed
wi th hexane and dried under reduced pressure. 1H NWVR
( Fowemppdinegprpthednvenpiop 25 the compgrndspfdprmula I-a-h
3.40-4.00 (m 3H, CHand CH2) , 5.42 (m 1H, CH), 7.1
(m 2H, aryl-H), 7.24 (m 1H, aryl-H)y, 7.4 (m 1H,
aryl-H), 7.45 (m 3H, aryl-H, 8g0 (np 2H, aryleH),
8.65 (m 3H NH). Usmgthls gen

fol |l owi ng. oxadi azol e deri vatiy NH
Exanpl e eps 1 - -(3- o ph%nv /
p-5-(S @I -[ 1oxa i azol HO
hydr oc e t|t gyconpound was prepared

accordi ng to steps 1 - 4>of exanple 1. 1H NWR (300
MHz, CDCI3) d = 2.21 ( 2HCH2),24(m1HCH),
2.7 (m 1H, CH), 3638(m2H CH, 5.2 (m 1H, CH),
7.41 (dd, 1H, aryl 1H aryl H, 7.94
(ddd, 1H, aryl-H), 8 04 (g‘bmg"ﬂ?f , 10.2-11.2
(s, 2H, NH). Steps 5 and 6

fffl-3ykereino- 1-ff~-2-r3-f3"hl or o- phenyl)

ri.2.41oxadi azol -5-yl)-py it olidin-1-yl M f2-

fl uor o- phenyO but an- 1-one hydrochl oride The title
conpourd viaslkpl @hichdsopimnildsultgtititeddepsr everaltitediy halogen;
exanple 1. 1H NWR (300 MHz1CDCI3) d = 2.2-3.21 (m 4H,
2xCH2) 3.5 (m 2HICH2) , 3.92 (m 1HL CH), 5.1 (in,
1H, CHE 7As Gyl dr Wydyogeht aryl-H), 7.9 (m 1HL aryl-H),
8.0 (dd, 1H, aryl-H), 8.7 (m 3HLNH3) .Exanple 3 Steps
1- 4

3-(3- or l'idin-2-yl-f1,2, 4] oxadi
azol e%drlggﬁ{{orlg 51?1ec'§t21|m?%{-6]ﬁ€on’pound was prepared
accor di ng & ¥weiegdeterocygliegrogRanpl e 1. 1H NVR (300
Vrz, COCI Qhdlersad) Ind; 82 (M 2H G0) 2. 45260 (m
2HCH2),3 %l 2H, CH2) , 5.2 (m 1H CH,
7.20 (m mubavwe hen g9m 1H aryl-H, 7.76 (m
1H, aryl-H), 7.86 (m 1H, aryl-H), 10.4-1 1.2 (s, 2H,
NH2) . and #igshabmadtitially acceptable salts thereof.
ff?)-3-Am no-1-f(S)-2-f3-(3-fl uoro-phenyl)
H, 2, 41oxadi azol - 5-yl ) - pyrrolidin 1-yl 1 4-(2-
fI t. A

Xt? &bgﬁ%@flt z)f Hllé a{r Vs Jﬂgg%ger tl(jj% Bln‘? §e%§o%1tﬁﬁ z 61'1 %{hereln
exan‘pl Wi mmswmt(da@m mmms) d = 2.0-3.58 (m 8H
4xCH2) 368(m 1H, CH) 3.755 (m 2H, CH2) , 5.3 (m
1H, CH), 7.10- m ryl-H)y, 7.46 (m_ 1H, .
ar%!l ep:pbodr;n@t ()Mhe@yené]pwarq_&e compgup of fermula %a_-lp*)vyherem
7.85 (W lla séttiydted-Betedcidicgfoup3H, NH3) . Exanple 4
Steps 1 - 4 3-(4-Met hanesul phonyl - phenv
p-5-(S)-pyrrolidin-2-yl-f1 2,41oxadi a2ql e
hyAn eﬁibbdrrhejﬁ ol tte ihvdnition aoehe wnohpwasdgofdmandd I-a-h, wherein
accor g 4 of exanple 1. 1H NWVR (300

Egﬁﬁfég@%ﬂgmu_ 2.10-2.65 (m 4H, 2xCH2) ,

323(s 3H CH3) , 3.46 (m 2H, CH2) , 5.2 (m 1H,

Q’%n eBrbbainters of e ifen@iod lard dhe cdRpBuhds of2btmi¥all-a3, SRRran

(f ?) - 3Wani g8 substiputed phenyl BY&RY1 ) - 1- { (S) - 2- r 3- f 4- et han
esul phonyl -phenv p [1

, 2, 4l oxadi azol - 5-vn-pyrrolidin-1-yl}-butan-1-one
hydrochl ori de The title conmpound was prepared
according to steps 5 and 6 of exanple 1. 1H NWR (300
MHz, DMSQd 6) d = 2.35-1.9 (m 4H 2xCH2) , 2.6-3.15
(m 4H, 2xCH2) , 3.28 (s, 3H, CH3) , 3.6 (m 1H, CH),
3.7 (m 2H, CH2) , 5.3 (m 1H CH), 7.1-7.4 (m 4H
aryl - H), 808825 (m 4H, aryl-H), 8.4 (m 3H, NH3)

p— o ~ A
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(m 4H, 2xCH2) , 3.48 (m 2H, CH2) , 3.77 (m 1H CH),
5.21 (m 1H, CH), 7.03-7.28 (m 4HL aryl-H), 7.42 (m

waphospyrp), 7.82 (m 1H, py-H), 8.12 (dd, 1H, PYFEP2005/006294

8.78 (dd, 1H, py-H). Exanple 6Step 1
(ffl-fi-r-Chloro-benzv p-S-ff®* -rS-O-fl uoro-phenvO p

AN Noxadi azol - S-vn-pyrrolidin-iyl)-

3- oxo-propyl)-carbam ¢ acid terf-bu&yl ester 25.0 ngy
791 embegiient ofgbe inyentien are the compounds of formula [-a-i
(/?)-3-fel/f-butoxycarbonyl am no-4-(3-chl oro-phenyl ) -
butyric acid and 2 1.5 ng (79.7 mmol, 1.00 eq) of

3- (3~f 1 uor o- phenyl ) -5-(S) - pyrgl i dDn- 2- 0
y!-[1, 2, 4] oxadi azol e hydrochl pri del|( pr accor di ng
to exanple 3, steps 1- , 0 H1— of
L/ , Lyt ' 20 mol, 1.50

(e m

éqj 6f f ng (120 mmol ,

1- et hyl - 3-(3-di net hyl am nopr opyl ) car bodi i m de hydro
chloride are added to theforemdé¢i-efi ni xture at room
tenperature. After the resulting solution is stirred

for 12 h at roomtenperature the mxture is poured

i nto byhemdnand is diluted with water. The aqueous

M Xt urg i §s QI ARER S chtiondBpsublstitut&f e ordeRE AltAn&HY halogen;
t he caqnbi ned org%%g% Iay?rs are dried with sodi um

sul pha¥e. neatesfedeatbackdlicgioiRid under reduced

pressure anguﬁmgdhakhﬁyaﬁﬂﬁQM?d is purified by flash
chronatoggiph Ss'lica(ﬂel, el uent: cyc/ o-hexane: et hyl
acetate = fT%?’W RBP Y : rt 3.60; mz 529 [ MkH +,
470 [ | W\Bw]stibstiiaed[pleBd @oup; St ep

2(f?)-3-Am no-4-f3-chl oro-phenyl )-1-f(S)-2-r3-(3-fl uor

o- phenyl,) 2, 4l oxadi -

pyrr ola%(l iaﬁ-@-ﬁ‘{ffl %ﬁﬁ%@gf%eﬁléabfersl\%t Ehgfeé)g'cet ic acid salt
The conpound fromstep 1 is dissolved in 1.00 m _ of

di chl oronmet hane and is cooled to 00C., Then Q.50 nL of
t rAst pmbpdiareat pEthgdnvenfian arsdbe campownds fderanyly frani Where
i s al | ppveds b atueiidd dasbdcpaiddremper ature. After .1 h the
solvents are renoved and the crude product is purified
by preparative HPLC to yield the title conmpound. LC/ M5
(1An emBodifientbf thé 2ventivivbietthe 49 ppididvcof KGNl I-2H; WiveRein

300 Mz, .DVBO- d6),.d.= 2, & oH, CH2) , 2.35-2.38
§m 1%016?5%%@‘](1%5“9%&%%; 2. 85-2? 96 (m 2H,
CH2) , 3.54 (m 1H, CH), 3.69 (m 2H, CH) , 5.27 (m

(
1 7. 1- . . - . .
a'rj;’/? ¢ f)d];‘l%'ﬁ ZE él’e(u[ép}He’nﬁﬁlh Hg?er tl’lle &iﬁgﬁgﬁ%&g)fé?%gulé Ma-i3¥vherein
3, 5- Di W ud# a heteraapxl @&y - benzani di ne 100 ng (0. 72
mmol, 1.00 eq) of 3,5-difluorobenzonitrile is
di ssolveq. in 4,00 .nL of nmethanol and,1 . 08 .
bR Smboden et U IHGRASR FIHATE ATBBRIRS O P DHb Ay bl
my (1. % rigekubstitided phgnybgrobpdr oxyl am ne hydrochl ori de
are added. The reaction mxture is refluxed for 12 h,
filtered and the solvent is evaporated. The crude
product is purified by flash chromat ography (silica
gel, eluent: cyc/o-hexane: ethyl acetate = 3:2) to
yield the title conpound. Steps 2 and 3
CS)-2-r3-(3,5-Difluoro-phenyl)-[1 | oxadi azol -
d-yll-pyrrolidine-i-carboxylic acid tertbutyl ester
109 mg (0.63 mmol, 1.00 eq) of
3, 5-di fl uoro- N- hydr oxy-benzam dine (Step 1) and 150 ny
(0.70 mol, 1.10 eq) of
(S)-pyrrolidine-1, 2-dicarboxylic acid 1-fe/f-butyl
ester are dissolved in a m xture of 4 nL of
di chl oronet hane and 0.5 nL of N, Ndi net hyl f or mam de.
Then 98.9 ng (0.73 mmol, 1.20 eq)
1- hydr oxybenzotri azole and 115 m _ (92.4 ng, 0.73
mmol, 1.20 eq) L/ ,L/-di/sopropyl carbodi m de are added

N a . AL
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CH2) , 2.38-2.40 (m 1H CH), 3.23-3.56 (m 2H, CH2) ,
5.10 (m 1H, CH), 7.48 (m 1H, aryl-H), 7.59 (m 2H,

waeopbA26t ep 4 3- (3, 5-Di fl uoro- phenvD- 5- (' S) - pRCT/EP2005/006294

tolidin-2-yl-H, 2, 41oxadi azol e trifluoroacetic acetate
46.0 mg (131 mml, 1.00 eq) eoi7the conpound from step
3 is dissolved in 1.00 nL of dichloronmethane. The
solution is cooled to 00C and 0.50 nL of
t rAsf embedianad ot thedinceniion arkdbd compeundsafifomulailsbt ure i s
allowed to warmto roomtenperature and after 1 h the
sol vents are evaporated to yield the crude title
compound, which is dried under reduced pressure and
used without further purificatgion in step 5. LOM
(1): rt 1.85; mz 252 [ MtH, R293 OMrH+MeCN|O+. Step 5
he

-rS-f S -rS-O d-Difluoro-phgnvD gi ox i azol -
d-vn-pyrrolidin-i-vDi-§&_-fllorQbe XONY OPY
p- car bam c acf ested 14. \ (110/ mol ,
1.50 eq) of zoliri azol e, 36:9 m HQ26.8 ny,
264 mmol, 3. 60~eq) ' lamne and 2 1.1 ng (1 10

nmmol , 1.50 eq) of 1-ethyl 3&)§mgﬂ ef hyl am nopr opyl )
carbodi i m de hydrochl ori de are added to a stirred
solution of 21.8 ng (73.4 muol, 1.00 eq) of

(f7?)- 3p&gLify- but oxycar bonyl am no- 4- (2-f 1 uor o- phenyl) - bu
tyric aci d1 in 1.00 nmL of L/,L/-dinmethylformani de. The
react iln b sk which iseptiqnally sulstigrieqrpie or sereraltimps Ryrhakogen;
sol utipn afp26.8 ny (73.4 mol, 1.00 eq) of the crude
depr ot ect e(z1 0l i di neconpound fromstep 4 in 1.00

m _ of L/ -M=utivet hyl formam de i s added. The

resul ti ng atkylehe@;is stirred for 12 h , then poured

into brine_gnd di with water. The aqueous m xture
is ext ract'gg(y%n{e'idrﬁ?sﬁvg\;i"t h ethyl acetate and the

conbi ned o™NJadni c | ayers are washed with 5 %citric

aci d sol Ut-iNI‘TJCJ—TRI-W ated sodi um bi carbonate sol ution,
brine and are dried with sodi um sul phate. The sol vent

i s evapor atbkyleagdVHtie residue is subjected to flash
chr onat ogr@gméneqﬁ}j{i@}qlzﬁgbn el uent: cyc/ o- hexane:

ethyl acetafe = 3:2) to yield the title conpound.

LO VB (1) : €"8eD%:  nyz 431 [ M+H Boc)+. Step 6

CR) - 3-Rémi nisalkyl @rIyydPogess ( 3, 5- di f | uor o- phenyl ) - ri

. 2. 41 oxadi.azol.-5-vp- i dip-1-yl)-4-(2-
fluor g%}ghelgég%t}lgaﬁ%/‘{]a%%é%%%ed %qug?’l uoracetic acid salt
42.0 ng ( 70sapumtediheteroqydliegrpupf t he compound from step

5 is dissolygeohAl 3rdd®: & _ of dichl oronet hane. The
i 5 gld%rtoogboc and 0.50 ml _ of

solution is cool
trifluor ostBtbstuigd Rhengl 4@MEd. The reaction mixture is
allonwed to warmto roomtenperature and after 30 mn

t he sopeitpHasmeVaRiesIRREbpisbly ik thdrfist, Crude title
compound, which is purified by preparative HPLC. LC/ M5
(1): rt 2.58; nmlz 453 [ MtNa] +, 472 [ MrH+MeCN] +.

1H NVR (300 MHz, DMSQd 6) d = 2.08 (m 3H, CH and CH2)
, 2.35 (m 1H, CH, 2.64 (m 2H, CH2) , 2.97 (m 2H,
CH2) , 3.50 (m 1H, CH), 3.60-3.75 (m 2H, CH2) , 5.26
(m 1H, CH), 7.10-7.17 (m 2H, aryl-H), 7.2-7.35 (m
2H, aryl-H), 7.4-7.6 (m 3H, aryl-H), 7.8-8.1 (s, 3H,
NH3) . Exanple 8
(ffl-3-Amno-1-{(S)-2-r3-(2,4-difluoro-phenyl)-ri

, 2, 41oxadi azol -5-vn-pyrrolidin-1-yl)-4-(2-

fl uor o- phenvD- but an-1-one trifluoracetic acid salt The
title conpound can be prepared according to steps 1-6
for exanple 7 by using 2,4- difluoro-benzonitrile as
starting material. LCOM (I): rt 2.49; mz 453

[ MeNa] +, 472 [ MrH+MECN] +. 1H NMR (300 MHz, DMSO-d6) d
=1.96 (m 3H CHand CH2) , 2.35 (m 1H, CH), 2.65
(m 2H CH2) , 2.97 (m 2H, CH) , 3.51 (m 1H1 CH),
3.67 (m 2HL CH2) , 5.27 (m 1H, CH), 7.09-7.23 (m
2H, aryl-H), 7.27-7.32 (m 3H, aryl-H), 7.45 (m 1H

- o~ N ~ NS
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L/-r4-r5-((rS)-1-rfffl-3-Am no-4-f2-fluoro-phe
pyl)-butyrvn-pyrrolidin-2-yl> p ,2. 4| oxadi azol -

w@2005)12pabenyl 1- met hanesul phonam de tri fl uor oacRCT/EPR05/0D6294

salt The title conpound can be prepared according to
steps 1-6 for exanple 7 by usil®g N

(4- cyano- phenyl ) - met hanesul f onam de as starting
material. LM (1): rt 2.15; mz 488 [ M+H +, 529

[ MabveghpdimebidofiiiR ip@@tionare thek®Opdunds of formauldd-bran  2H,
CH and CH2), 2.34 (m 1H CH), 2.64 (m 2H, CH2) ,
2.94-2.99 (m 2H, CH2) , 3.06 (s, 3H, CH3) , 3.48-3.64
(m 3H CHand CH) , 5.22 (@! 1H, CH),
2H, aryl-H), 7.28-7.34 (m 4H arl

4H, NH2 and 2x aryl-H),
11(ffl-3-Am ng r(Sv2-$§ clo
, 2, 41loxadi azg yl)-pyrrof\i di nt'1- vn-¢ -fh%érophenyl

) - butan-1-one ic acid salt The title
conmpound was prepared according to steps 1-6 for

exanpl e 7 by using cycl opropanecarbonitrile as

starting material. LC/ M5 st 12,12, mz 359 [ MtH] +,

400 [ M-MECN] +. 1H NWR (38%)‘)“?\%4]‘%,1‘%5@ 6) d = 0.82 (m

2H, c-propyl-CH 2) , 1.02 (m 2H, c-propyl- CH2) ,
1.95-2NQ§ihn1 4H, 2xCH and CH2) , 2.27 (m 1H, CH)

2.62 (m 2H, CH2) , 2.94 (m 2H_ CH) , 3.45 (m 1H,

cH), R66 i ikykrhichpyptiomlly gubskifuted-pnepy severalitimeshy halogen;
2H, arwl - H} a sdhudsted BrbadycliddiyhpH) . 7. 94 (s, 3H NH3)
Exanpl e 12 Steptf%1 . .

/ V- Hvdr oxy2 Staagdhetenoeyelic #8Bnami di ne 26.6 m _ (0. 24
mol , 1. 00 «lepterobryl gioipt byl acetonitrile is dissolved in
500 nL of nmethanol, and 50.0 g (0.36 nol, 1.50 eq) of
potassiunf%sigﬁﬁ%ﬂfh%Wﬁ%ﬁ%% by 33.0 g (0.48 nol, 2.00

eq) of hydroxyl am ne hydrochl ori de are added. The

r eact i oml alli pttavmecdusicalfdcoepeabld satts thelneoff i | t ered and t he
solvent is evaporated. The crude product is dissolved

i n met hanol and separated fromthe inorganic salts by

£ A EAbbanent B tHelihtdrtfof abSthRUBMPoEN MK Brfitla Mba, flferein

crude product (12é$ g, , 45 is"used in the next step
wi t houtV f U B ERTgied PRl oup.c/ Ms (1): rt 0.68; mz
117 [ M+H] +, 158 [ MtH+MeCN] +. Steps 2 and 3

(S)-2-(3-felf-Bytyl-[1 .
A Fbainie et tefnyenbion gy tharcampeunds o famyle Lhep vberein
f er f - bW ylis esteratd] B@emcyfdib ghbupool , 1. 00 eq) of

L/ - hydr oxy- 2, 2- di et hyl - propi onam dine (Step 1) and
5.55 g (25.8 nol, 1.10 eq) of

( S\n ppbpdinpetit 9éthe ipventioarbobhy icpmpasnds af-fowmila B3 /wherein
emm'weﬁﬁﬂ&%ﬁé&_nhdmeof50m_of

di chl oronet hane. Then 3.9 ng (31.0 mol, 1.20 eq) L/
.L/"-di/sopropyl carbodi m de are added to the reaction

M XA emBodibhdr lof &ehnﬁéﬂtibhiawhékom?gﬂh&ﬁdfgﬁfr%ﬁlu fl%l—i, Réherein
e crude O acy

reacti m xture is.eyvaporated.

ani doxi 1f§8§v§§%F@g§ﬂBﬁg%wﬁ-nL of pyridine and the
solution is heated to reflux overnight (12 h). Then
the pyridine is renoved under reduced pressure and the
residue is purified via flash chromatography (silica
gel, eluent: cyc/o-hexane:ethyl acetate = 4:1) to
yield the title conmpound. LC/Ms (I): rt 4.38; mz 237,
241 , 281, 296. Step 4
3-te/f-Butyl-5-(S)-pyrrolidin-2-yl-ri ,2,41loxadi azol e
trifluoro-acetic acid salt 4.08 g (13.8 mmol, 1.00 eq)
of
(S)-2-(3-te/f-butyl-[1, 2, 4] oxadi azol -5-yl)-pyrrolidine
-1- carboxylic acid ferf-butyl ester (Step 3) is

di ssolved in 20.0 nL of dichloronethane. The sol ution
is cooled to O C and 6.00 nL of trifluoroacetic acid
is added. The reaction m xture is allowed to warmto
roomtenperature and after 2 h the solvents

e N ) R L




added at 00C. The resulting solution is stirred for 12

h, then poured into brine and diluted with water. The
w@ewwsor20m xture i s extracted 3 tinmes with et hpCT/EP2005/006294

acetate and the conbi ned organic | ayers are washed

with 5 %citric acid solution9-saturated sodi um

bi car bonate sol ution, brine and are dried with sodium

sul phate. The solvent is evaporated and the residue is

s Wy cnchaetiment dfithsimvertiamare g eopriyounsts bf famydd 1-bd1 uent :

cyc/ o- hexane: ethyl acetate = 70:30) to yield 737 ny

(45 %9 of the pure title conpound. LG/ MS (I): rt 4.76;

mz 4 11 [ MH Boc] +, 511 [ M+HRY, 5%3 [IVHNa]g, 574

[ MFACN+Na] +. Step 6

(f?)-3-Amno-1-r(S)-2-f3-terf-

, 2. 41oxadi azol -5-yl)-pyrr

rophenyl) but an- 1one f

1.00 eq) of terf-butyl-[1
, 2, 4] oxadi azg yI)
pyrrolidin-1-W4- 3- ox? 1- (2,4,5-trifluoro-benzyl)-prop

yl]-carbamic acid ferf-butyl ester fromstep 5 is

di ssolved in 3.00 nL of dichloronethane. The sol ution

is cooled to O C and 0. 90fontnubsfI-p-bi f | uor oaceti ¢ acid

is added. The reaction mxture is allowed to warmto

roomtenperature and after 1 h the solvent is

evaporwlteedint o yield the crude title conpound, which is

puri figd | ¢ en;

P co eff e E%’ allyl yﬁ%ﬁfs o;ﬁlohg-ﬂ}ﬁ@ggﬂiﬁﬁd;&evﬁrts&eﬁeﬁ HIh &S bgcﬂaﬂ)g

[ M+H+NE CN]1 06%0|\/Hz DMSQd 6) d = 1.26 (s

9H, C'TB) a1s§-sa9§ra?edQ:4rb( cli%@ro , CH2) , 2.28- 2.33 (m

1H, : 24%@%@ % , 2.89 (d, 2H, CH2) ,

3. 45- 3 52 a(SFﬁumz* °YC1C§I%‘§’3 68 (m 2H, CH2) ,

5. 16- 5. 46 a(heterdddyl geblip; of. 47-7.59 (m 2H, aryl-H).

Exanpl e 13 r SV2 (3-cvcl opropyl -ri

, 2, 4loxad|aasiloﬁ;m':%t%a%@I Il);/Sqrgo(f di n-1-vn-4-(2. 4. 5-

trlfluoro phenyl Vbutan 1-one formate salt The title

conpoumnd all phatreagenegdly ecceptabbrsditnihereof.t he procedure

descri bed for exanple 12 for steps 1-6 by using

cycl opropanecarbonitrile in step 1. LM (I11): rt

6. &%emﬂl)&m&%@ of IM% IiﬂV‘Entléls @re[th@' EBYBEM ds-of FSinNVRI-646) vherein
33 1 8 H CH2) , 0.96-1 .09

(m 2RV cpmsaturftﬁslsca GYUGHOG, CH 2xCHR2)

223230(m 1H, CH), 2.72-2.76 (m 3H CH, CH2)

gagmteshmofztge irévreyiili 1)e tge i%t%g%én 'gff %M—b%herem

Exanpl leiséﬁefthfa&dﬂhateroeychcgmioo cvcl opropyl methyl - p
i oxadi azol - d-vD-pyrrdidin-i-vlM

(2,4,5-trifluoro-phe pyl)-butan-1-o0 pe formate salt

Thin einbpdinesoitrpbilne dnveation aredhe pampeundscas fernpya I-5- feherein
procedyy e jdesetidaed f@p. exanple 12 for steps 1-6 by

usi ng cycl opropyl - acetonltrlle in step 1. LOM (I11):
rt 7.85; mz 409 [ MtHf, 450 [ MFHHMeCN] +. 1H NMR (400
?/Hxn SQMMCHZ X ofltlre ifvehfiof) adeithé %mﬂbhclll_l)mforémﬂa H—(gbélﬁ),.(wﬁlﬁerein
m 1 . 1H 1.91-1. m
3H CHHVbéleSﬂ%?%ge‘kP%?YF%ﬁ%n}éH | 2.56-2.61 (m
3H, CH, CH2) , 2.81-2.83 (m 2H, CH2) , 3.49-3.64 (m
3H, CH, CH2) , 5.14-5.45 (m 1H, CH), 7.43-7.55 (m

2H, aryl-H), 8.14 (s, 1H, HCOOH). Exanple 15

(R -3-Am no-1-r(S)-2-(3-cvcl obutyl -ri

, 2, 41oxadi azol -5-yl Vpyrrolidin-1-yll-4-(2,4.5-
trifluoro-phenv@ butan-1-one fornate salt The title
conmpound can be prepared according to the procedure
descri bed for exanple 12 for steps 1-6 by using

cycl obut anecarbonitrile in step 1. LM (I1V): rt :
4.79; mz 409 [|\/H—|] +, 450 [ MFH+MeCNJ+. 1H NVR (400 MHz,
DVsQd 6) d = 1.85-2.09 (m 5H, CH, 2xCH2) , 2.21-2.27
(m 5H, CH 2xCH2) : 274276(m 2H, CH2) :

NN N S ~1 "~ o~ S\ A - A1 1 7~ N



trifluoro-phenvD butan-1-one formate salt The title
conpound can be prepared according to the procedure
waemsnbied for exanple 12 for steps 1-6 by usiPQI/EP2005/006294
pyrrolidine-4-carbonitrile in step 1. LM (I11): rt
7.21; mz 424 [ M+H +, 465 [ MG+MeCN] +. 1H NVR (400 MHz,
DMSO-d6) d = 1.90-2.01 (m 4H, 2xCH, CH2) , 2.24-2.29

(m 1H CH), 2.75-2.80 (m 3H, CH, , 3.24-3.65
(4w embpringmt osmmyentlos aperths CQIIIP()H?‘?%? fowl,aﬁt-&z- 7.54
(m 2H, aryl-H), 8.19 (s, 1H, HCOO—|) Exanpl e 18
(RV3- Ami no-1-r (S) - 2 (3-pyridin-2-yl- p

, 2, 4loxadi azol - 5-yl ) - pyrrol i di n- 1-\m*- 4- (8. 4, 5- 0O

trifluoro- phenvO but an-1-one formate sallff The titlle
conmpound can be prepared according

described for exanple 12 for /S 1- NH
pyridi ne-2-c nitrile ins [\ L W—'rt HO
3.37; nmz 4 k|§§ d 1H NVR (300 MHz,
DVBO- d6) d Ny 3H CH CH2) , 2.15-2. 56
(m 2H1CH2) 75 2.81 (m 3H, CH CH2) , 3.44-3.70

(m 3H, CH, CH2) , 5.24-5.53 (m 1H, CH), 7.35- 7.44
(m 2H, py-H, 7.52-7.60 foiuldfb-aryl -H), 7.94-8.01
(m 2H1 py-H), 8.12 (s, 1H, HCOOH), 8.67-8.69 (m 1H,
py-H) . Exanple 19 -S-Amno- i - -

- f S- Oyherisd | uor o- pyridinA-VC> p ~"i oxadi azol -

-Vp-pyirol i times by halogen;
4-(2 K 5.1 raﬂ?ylp m&}l} is ogtmﬁﬂyg Stltutfd Sne o (s)erv%atl elms?gl ¥ ogen;
The tNVIewmaapwumdcmbnthcgwwpared according to the
procedure i€ ﬂmgle 12 for steps 1-6 by

using 3, Sagﬁﬁﬁﬁ%fggm£rfﬁlge- carbonitrile in step 1.

LC/ VB (|vyheﬁeroaaylaseumpz 468 [ MrH +, 490 [ MtNa] +, 509

M H+Me DVMSO- d6) d = 2. 05-2. 08
Em 3H, %,8%811%t%ér§?§r% (m 2H, 23H2) ., 2.47-2.83

(Zm, (2::;"291 , Pgar@ﬁcsu%fé-ﬁY ﬁﬁceétgi)le%s tﬁ?rze)gfé 7 5;"1 (f’n 7‘2"H( m

aryi-H), 8.13 (s, 1H, FKII}ﬁ 8.19-8.24 (m 1H, py-H),
8.70-8.75 (m 1H, py-H). Exanple 20

( fAfd endbdiineet df thé infSpatder( alie-tbeycrmpwurgl-sy)lf forplula I-b-c, wherein
, 2,41 di.azo I 1-vn-4-(2,4

t rifl 8%)]?0 lsp%ehurlgse\éc)d{ CrPagn(gdﬂ’rjor mat e salt The title

compound can be prepared according to the procedure

d QHPJ Btididade@he SSBPSunktsBf Byfmifd RY-c, wherein
3‘?252‘#?‘2&15{6@5? nltrel1 aestﬁgg&lLC/l\/S(lll) rt

5.82; W z iuzstymgiad tefae’s 1+. Exanple 21
f/?)-3-Anm no-1- rCS) 2 (3- pyr|n1d|n 2-yl-ri

2, 41 oxadi azol rro |n 1- .
{47 PR mroRy By e RERe gt SRt R dilatibep wherein
be prepar dsla hetenradilggoupo t he procedure descrlbed for
exanple 12 for steps 1-6 by using
pyri m di ne-2-carbonitrile in step 1. LC M5 ( %

5. At embdinak38 of me&@mntl%sre[th@mpw%rﬁflf@nﬁéa Isbecpé” grein
(S)-2- ( -ypgle,{l di n-3-yl H1

, 2, 410¥§df%%mﬁ%ﬁan&gﬁ%§}ro |g|ne 1-carboxylic acid
felf- butyl ester The title conmpound can be prepared
according to steps 1-3 of exanple 12 by enpl oyi ng
i -benzhydryl -azetidine-3-carbonitrile in step 1. Step
4(S)-2-(3-Azetidin-3-yl-f1l, 2, 41loxadi azol -5-yl)-pyrrol
di ne- 1-carboxylic acid ferf-butyl ester 264 ng (0.57
mmol , 1.00 eq) of
(S)-2-[3-(1-benzhydryl -azetidin-3-yl)-[1, 2, 4] oxadi azo
-5- yl]-pyrrolidine-1-carboxylic acid tnf-butyl ester
are dissolved in 4 nl _ of 1,2- dichloroethane and 68.0
mL (0.63 mmol, 1.10 eq) of 1-chl oroethyl chl orof ormate
is added. The reaction mxture is heated to 70 C for 1
h, the solvent is evaporated and the internediate is
purified by flash chronmat ography on silica ge
(cyc/o hexane ethyl acetate 50 50) The carbanate

- I | o R 1
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and 31.3 nL (0.22 nmol, 3.30 eq) of triethylamne are
added. The solution is cooled to 00C and 11.6 nL (0. 15

wornwb/1242R0 eq) of met hanesul phonyl chl ori de | BCHER®05/006294

and the reaction mxture is stirred for 2 h at 0 C
Then the solution is washed wk+h saturated sodi um

bi car bonate sol ution, water and brine, dried over

sodi um sul phat e_and evaporated under_ reduce ressure.
THe erebodiment of thativenten pie tb@?%ﬂowmregﬁéﬁhﬁ

(cyc/ o- hexane: ethyl acetate 50:50) to yield the title
conpound. LG/ M5 (I): 15-95 gradient rt 2.04; mz 273

[ M Bocf, 314, 395, 436. Steps 6-8 R’ 0 0
(f?)-3-Am no-1-{(S)-2-f3-(1-nethanesu
pyl -azetidin-3-yl)-f1, 2, 4] oxadi azol - 5-

-yl }-4-(2, 4, 5.4] fl uor o- phenyl ) - -1-oﬁe fo
salt The titl
t he deprotec d deprotection
sequence described for exanpl @,12, steps 4-6 with
(S)-2-[3-(1- nethanesulphonyIRazetidin-3-y|)-[1

, 2, 4] oxadi azol - 5~yl ] -pyrrolidine-1-carboxylic acid
tertbutyl ester fromstep 5. LM (I11): rt 6.39; mz
488 [ M+H +, 510 [ MrNa] +. f9mniR-b3bo Mz, DMVBOd 6) d =
1.95-2.06 (m 3H, CH CH2) , 2.20-2.34 (m 1H, CH)
2.52-2.59 (m 2H, CH2) , 2.80-2.85 (m 2H, CH2) , 3.02

(d, BPW“??B) , 3.45-3.69 (m 3H, CH CH2) , 3.95-4.03

(m 3H! Chk alfiRWhich4s dftichaRpsybstituéd oreHa)seyersl tirdeshydmlogen;
(m 1H» CH), 4 43-7. 47 (m 2HL aryl-H), 8.13 (s, 1H,
FKIK%&% Eﬁ%ﬂ%ﬂémigagfgﬁé 1-4 can be perforned

accor dvng i$ @ satwangsl @rixtyclstgrpep;1- 4. Step 5

(S)-2-r3-(1; h- el Aaoesy! HL A*l oxadi azol -
d-vp-pyrré%?@ﬁ%%¥P?%§$§g%V?P§Phcid tertbutyl ester 73

ng (0.25 nﬂﬁﬂg0¥Wb90§H¥nbf (S)-2-(3-azetidin-3-yl-[1

, 2, 4] oxadiaas;lggﬁt@téfﬂﬁheayl?r@@;di ne-1- carboxyiic acid
tert-butyl ester (step 4, exanple 22) are dissolved in

2 m_ of dichloroethagg. Sgﬁﬁegyeﬂﬁl . 138 nmL (0.99

mol ; apdodl Rigymagentic3lyiageaPiaRl e 8 FTes. 3 M (0. 50

mmol, 2.00 eq) of acetylchloride are added, and the

m xture is stirred for 2 h at roomtenperature.

Af A emdbbdindrh ef thelititdntioniase thasbmgowndsoffatowlat ddd, wherein

sodi u i car ' % aqueous amoni um
chlorrgg §oﬁ%%g%%&%%§t%$?%§¥oé8ied wi th sodi um

sul phate and evaporated under reduced pressure. The

cr ; ' I fd f b Y, vkerein
a1 T o o e e R 1 )2
2.25; M z ipgsatugged heferpcydic gpruns.- g
(ffl-1-f(S)-2-r3-(1-Acetyl -azetidin-3-yl)- p

, 2, 41oxadj azol -.5-vn-pyrrolidin-1-yl V3- aid no-4- .
(oA egbpinp it oF Biesemiiop e ot pbieds STHERUE 13 ¢ whgeoin
titl e ®npieuhdtecaarylpgopp.epar ed by enpl oyi ng the
deprotection, peptide coupling and deprotection
sequence descri bed for exanple 12, steps 4-6 wi.th )
( Shn 2nbddimerdef thd inventtioniane the compounds of formula I-b-d, wherein
3-yl) - ki, 241 j = pPyrrolidine-1-carboxylic
aci d fg\}f-’sétsy eiét?g%?l?%#l{déltpgp 5. LOMS (111): rt

5.42; mlz 452 [ M+H +, 474 [ MtNa] +. 1H- NVR (300 MHz,

DMSQd 6) d = 1.73-1.79 (t, 3H, CH3) , 1.96-2.08 (m

3H, CH, CH2) , 2.20-2.34 (m 2H CH2) , 2.59-2.68 (m
2H, CH2) , 2.86-2.87 (m 2H, CH2) , 3.50-3.69 (m 3H,
CH CH2) , 3.87-3.99 (m 2H, 2xCH2) , 4.17-4.21 (m

2H, CH2) , 4.47-4.48 (m 1H, CH), 5.19-5.21 (m 1H,

CH), 7.46-7.58 (m 2H, aryl-H), 8.14 (s, 1H HCOH). .
Exanple 24 Step i 3-Hvdroxy-2, 2-di nmethyl -propionitrile
2.06 g (14.8 nmmol, 1.00 eq) of

1- cyano-i sopropanecarbocylic acid ethyl ester are

di ssolved in 50 nL of methanol and cooled to OGOC. Then
0.56 g (14.8 mmol, 1.00 eq) of sodi um borohydride are

.
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mmol , 1.15 eq) of sodium hydride in tetrahydrofuran.
The resulting mxture is stirred for 30 mn at room

wao eospaeHtur e and afterwards a sol ution of 0. 47PCM/ER2005406294

mrol, 1.15 g)of nethyliodide in 10 m _ of
tetrahydrofuran is added drop#£se. After stirring is
conti nued overnight the reaction mxture is quenched
W th saturated sodi um bi carbonate solution and water.
Than empadiment of thejigventiopaes thg camponnds off formuliadtthy|
ether, the conbined organic |ayers are washed with
brine, dried with sodi um sul phate and the solvent is
evapor ated. The crude produciR'i s Q§ed in thé next
reaction step without purificftio Steps 3§19
(7?)-3-Am no-1 {(S) 2-13-(2;

, 1-di met hyl - et hy ,2,8

1- yl}-4-(2, 4, - but an- 1/ ongydor mat e
salt The titl\e conj be prepared by enpl oyi ng
reacti on sequence dEBCfIbed for exanple 12, steps 1-6
W th 3-nmethoxy-2,2-dinethyl-propionitrile fron1step 2.
L MS (IV): rt 5.08; mz 441 [MH] , 463 [ MtNaf.

1H NVR (400 MHz, DMSO- d6) fetnmuldI-BCe 1. 26 (dd, 6H,
2xCH3) , 1.90-2.02 (m 3H, CH CH2) , 2.27-2.31 (m
2H, CH2) , 2.60-2.64 (m 2H, CH2) , 2.86-2.88 (m 2H,
CH2) ,wigrdi- 3.16 (d, 3H, CH3) , 3.34-3.66 (m 4H,

g ?( §/:|H2%% g g:l%ylswﬁﬁlj}_l FF&WIJ&?M@(FOX%@?&(I% t%rh'es by halogen;

Kggsatufagadjcaﬁ@cm yoareepiy| - cvcl opropyD- p
a“l ox adl aazs@.turareulhletepacw@é Py
1-y||-4 (2 uoro-p enyl) but an- 1- one fornmate
sal t ThetQQQQ” L%@HHd“ban be prepared according to
exanpl e 24 dupstitatddphbnglyp@o@sgycl opr opanecar boxyl i c acid
ethyl ester in step 1. LC/ M (I): rt 2.34; mz 439

[ MeH] +. 0 , = 1.05-1.15 (m
AH, 2{@9?? Phaﬁm&llg.c%?%'z aﬁﬁﬂ@% sa thezﬁqi) 2. 26- 2. 29
(m 1H, CH), 2.55-2.61 (m 2H CH2) , 2.80-2.81 (m 2H,

CH2) , 3.21- 3.24 (d, 3H, CH3) , 3.49-3.61 (m 5H, CH,
ﬂ@-@pbod@e];@ ofthe inYention pre tEefpompousdstfFernfuty I-DH;, wherein

aryl - Hy ﬂs&éat&&tedlédrb&g@??r e;ﬁxam ple 26 Step 1
1-Trifluoronethyl -cycl opropanecar boxylic acid am de To
a solution of 500nmg (3.25 mmol)

1-A4 bhbodinme bf"ﬁh’e 11@%@1&1@9 hRBE G@Iﬁgb@ﬁfdg dfFordil8l I-b-e, wherein
di ssol yed.in etonbtrlle 31 ng (3.89 nmol) of

CDl ar adﬁ%ﬁ“ﬁﬁﬁf@ CIPEACE PONPri xture is stirred at
roomtenperature for 2 h. After addition of 3 nL of

| h 09 the %L ur .
S o EERELAR: W Ath S8 b Dot PR RiTepla e wherein
d|Iutéﬁ’bysahdrnmqﬂgnﬁqﬂo mL ethyl acetate, the
organic layer is washed twice with 20 nL of brine and
20 L of 1M aqueous h¥drochloric acid and is dried )
oVt eraberdiment of the aavention aredhe cempoyrdsial feyrpada I-5-¢ wierpin
the tiw e icopmpufifled Shedil group.

2L/ - Hvdr oxy- 1- t nf | uor onet hyl - cvcl opr opanecar boxam
idine To a solution of 70 ng (0 46 mmol)

1-t pfl uor omet hyl - cycl opr opanecar boxyl ic acid am de
(Step 1), dissolved in 1 m _ tetrahdrofuran, are added
318 nmL (2 29 mol ) of trlfluoronethylcarboxyllc acid
anhydri de at ambient tenperature The m xture is
stirred at 60C overnight, then 568 ng (4 12 mmol) of
pot assi um carbonate, 95 ng (1 37 mmol ) of

hydroxyl am ne and 5 nl _ nethanol are added The m xture
is stirred at 650C overnight, filtered and renmpval of
the sol vent under reduced pressure afforded the title
conpound which is used in the next step w thout

further purification LM (I1) 1-60 gradient rt 1 06,
mz 169 [MtH + Step 3 (S)-2-f3-(1-Tr

|quoronethyI cvclopropyl)-rl 2 4onad

r r olNHli n-
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sol vents under reduced pressure 20 nL ethyl acetate is
added The organic layer is extracted 2 x 20 nL 5%

we@rdosiiziiaci d and sat urated sodi um hydrogen carPOTEPINS5/006294

washed with brine and dried over sodium sul phate The
solvent is renpved to yield-2Be title conpoundStep 4
f/?)-3-Am no-1-((S)-2-f3-f1-trifluoronethyl-cvcl opropy
)-[1 2, 41loxadi azol -5-yl 1-pyrro]idin-
1Ag|embpdiraent of the inF¢ntisngrp Hisrpmpayadaat formale Il nat e
salt 201 ng (0.61 mol) of
(R)-3-tel/f-butoxycarbonyl am no-4-(2,4,5-trifluoro-phen
yl)-butyric acid, 116 mg (0.60R'nmop) of 0

1- et hyl - 3- (3-di met hyl am nopr opyl ) ca bodién1d

hydrochl oride, 81.8 ng (0.61 e & NH
1- hydroxybenzotriazol e amRi~—368 nijy (1.R1 1) 4
triethylam ne ate § 2 m_ of "HO

AT Stirred for 30 mn at
anbi ent tenp re. 40 nmg (0. 40mmo!)
2-[3-(1~trifluofonet §l - cycl opropyl )- [ 1
, 2, 4] oxadi azol -5-yl ]-pyrrolidine-1-carboxylic acid
fe/f-butyl ester (Step 3) . are dissolved in 1 m _
di chl or onet hane and 1 n1_ﬁ6F“4%#?ﬁUoroacetic acid and
stirred for 20 mn at anbient tenperature. The m xture
is dilyted with toluene and evaporated under reduced
pressfiPé€®The residue is dissolved in 2 nL of L/
, L/ - dirfret hydlltydrwitich e paiodaliyckibstittitedpwiese several tigngs by helogen;
vat ed Qarbqﬁ%;ic qﬁ%dﬂgixture. The reaction mxture is
stirr&d af® éR{P%np%rature overnight. 20 nL brine are
added Véind it hetwgied carbocpglisigréupsext racted with 5 x 20
nmL et hyl i organic |layers are
washed mﬁ?% ﬂ%&%g&%%c%gg%au ous citric acid,
sat ur at ed adstrearvlgired;8nat e sol uti on, brine and dried
over sodigqhggﬁ@@a?ganﬁgﬁnﬁgl of the solvent under
reduced pressure afforded a residue, which is purified
by preparative HPLC (Wwth form cid.as co-eluent) to
yi el d apfallpharmgacey Mﬁ&?eplag%%ﬁi%eﬁ(’fﬁ- 70 gradient rt
5.16; mz 463 [IvHH +, 504 [ MrH+MeCNf 1H NMVR (400 MHz,
DVMSQd 6) d = 1.38-1.61 (m 4H 2xCH2) , 1.90-2.01 (m
3K n &rbodihizht of the AbreRtidd aferthe 2oihEbi)ds, of forgBule]-p4f, yherein

2H, . 3.21-3..6 CH2) , 5.13- 5.46 (m
1H, g:i‘) ??%é‘#ﬁ@%%ﬁ%ﬁ?@-m, 8.16 (s, 1H,
HCOCH) . Exanpl e 27 Step i

(g ol : h di S JThilE I-BCH, Ghherei
1%??%%#@??8%%@%@2?@? 130 Mg (534 mol
1.00 e¥j df 2 patyralrd Reberpochie B WiPne- 1, 2- di car boxyl i c

acid 1-ferf-butyl ester 2-nmethyl ester are dissolved

i of dichl h d th |4t '
08 Bl b RS TE SRS B i R

deoxof Wnoris b hetertded gelswgpwi se via a syringe. The
reaction is stirred overnight, while the tenperature
is allowed to warmto roomtenperature. The organi % )
| aje emibsdinesih efithgiinvensian arethe omparads dfiformya ﬁ‘&%l' Wherein
solutiQ@,i;Q%ﬂggﬂﬁgyﬁh&{ Eigupaci d sol ution, water and
brine, 1s dried over sodi um Sul phate and evapor at ed
under reduced pressure. The crude product is purified
by col um chromat ography on silica gel (cyc/o-hexane:
ethyl acetate 80:20) to yied the title conpound. LC M5
(1): rt 3.80; nmz 207, 251. Step 2
(S)-4,4-Difluoro-pyrrolidine-1,2-dicarboxylic acid
1-fe/f-butyl ester 103 ng (388 nmol, 1.00 eq) of
(S)-4,4-difluoro-pyrrolidine-1,2-dicarboxylic acid
-tertbutyl ester 2-nmethyl ester (Step 1) are dissolved
in a mxture of 3 nL tetrahydrofuran and 1 nL

nmet hanol. To this solution 179 ng (854 mmol, 2.20 eq)
of |ithium hydroxi denonohydrate dissolved in 1 m _ of
water is added and the resulting mxture is stirred

r N ——yr
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2.06-2.12 (m 1H, CH), 2.43-2.72 (m 4H 2xCH2) ,
3.01-4.00 (m 4H, 2xCH2) , 4.15-4.21 (m 1H CH),

W®20084%5118L (m 1H, CH), 7.45-7.48 (m 2H, arylP¢y/EPBNR0106294

(s, 1H, HCOOH). Exanple 28Step 1 - 4 S-Phenyl -
-AVpyrrolidin?-yl-ri”. "oxadiazbte hydrochl oride Steps
1 - 4 were perfornmed according to the procedures
descri bed for exanple 1 with the exception that

( /4y emphedigieng phide inventipe aredbg gompourdsef formayle I4beg y |
ester was used instead of
(S)-pyrrolidine-1,2-dicarboxylic acid 1-ferf-butyl
ester. 1H NWVR (300 MHz, DvsCd_@) d = 2.15-2.65 (m 4HL
2xCH2) , 3.64 (m 2H, CH2) |, Q 7.4-7.55
(m 3H, aryl-H), 8.06 (m 2H, (s, 1H,
NH),11.22 (s, 1H NH). S ard” 6 NH
(f?)-3-Am_no- 4- (2-fl uor - phenv pgH1-rf (Sﬁghenyl -
. 2. 41o¥adi zol -5-yl ) -pyRRoL# di n-1- vH but an-i'~one

hydr ockl 6t ifaglky etisﬁl e conpound was prepared

accordi hg~to steps and 6 of exanple 1. 1H NMR (300
MHz, DMSO-d6) d = 2.0-3.18 (m 8H, 4xCH2) , 3.5 (m

2H, CH2) , 3.73 (m 1H, CH), 5.18 (m 1H, CH), 6.9-7.4
(m 4H, aryl-H), 7.50-7.65 (m 3H, aryl-H), 7.90-8.02
(m 2H aryl-H, 8.3 (m 8&HEmulBb-g Exanple 29 Step 1 -
4 .
3-(3- c‘,I’l}Ieé?%- hen I%-,s-(fﬂ _pyrralidin-2-yl-ri, 2, 4l oxad

i azol Rhyds WIQI és aptigaglly substitufed eneyersevgraldimes by halogen;
accor dyng if 9 sdthetdd QeRvaRSregscr i bed for exanple 1

with the excepti

a% t hat ",

(R) - pyr r ol3 @ftfated hotereyediqssQupsi ¢ acid 1-terf-butyl
((esger vvasl d Ohmgﬁgﬁ;@fb I d 1-fe/f-b I
S)-pyrrolidine-1 2-dicarboxylic acid 1-fe/f-buty
ester. 1H%\I9kgt(%‘ H@Iﬁ?’,%gfﬁtﬁ’s) d =218 (m 2H CH) ,
2.4 (m 1H, CH), 2.58 (m 1H CH), 3.45 (m 2H CH2) ,
5. 2 ( mndl, phathacentiGaliyddcepidt]e sattythekof. 7. 65 (ddd, 1H,
aryl-H), 8.02 (ddd, 1H, aryl-H), 8.07 (dd, 1H,
aryl-H), 10.3 (s, 2H, NH2) . Step 5 and 6

f %ﬁ g‘rhﬁmﬁg&’n% _OF ﬁfefihYe%tiBﬁ ateXh€ BbRH8a RIS ¥bdmula I-b-g, wherein
H. 2. 41oxadi azol - 5-yl Vpyrrolidin-1-yl"H (2-

fl uor o%héﬁ?lﬁf)tutﬁﬁ%%ﬁﬂl‘l%ﬁé“%9%!1?-ochl oride The title
compound was prepared according to steps 5 and 6 of

ex I . 1H N .300 .Mz 3) d #2.2-3.21.(m .
Sk Pepodiniens O the veasoh afeie copetnds (T Alehp Sphrein
(m 1H¥CH)is a 6atBrafedbhetenocbid garupl - H), 7.9 (m 1H,
aryl-H, 8.1 (dd, 1H, aryl-H), 8.8 (m 3H NH3)

Exanple 30 Step 1 - 4

3-A3eEbadimen b thelifveBtiph e thy comppuinds-of forqnyla [-b-g wdverain
i azol eyhydg 9¢| ePJair\‘{flgréi 2ps 1 - 4 were perforned
according to the prodcedures described for exanple 1
with the exception that

(/ B eRBbERhrd 0P e knvenBios af ¥ ¥binpodsdshf Forln@ilh I-BU, Wherein
ester S .use I.I’ISIIES

0
(S) - pyr'Y ol $af -tli‘,lt-ﬁﬁ?f‘é’imiic acid 1-te/f-butyl
ester. 1HNWR (300 MHz, CDCI3) d = 2.23 (m 2H, CH2) ,
2.45-2.62 (m 2H, CH2) , 3.65 (m 2H CH2) , 5.2 (m
1H, CH), 7.21 (m 1H, aryl-H, 7.43 (m 1HL aryl-H),
7.7 (m 1H, aryl-H), 7.86 (m 1H, aryl-H), 10.35 (s,
1H, NH), 11.2 (s, 1H, NH). Step 5 and
6(ffl-3-Am no-1-((ffl-2-r3-(3-fluoro-phenyl)
M 2, 4] oxadi azol -5-yl)-pyrrolidin-1-yl)-4-(2-
fl uor o- phenyl)-butan-1 -one hydrochloride The title
compound was prepared according to steps 5 and 6 of
exanple 1. 1H NWR (300 Miz, DMSQd 6) d = 2.0-3.58 (m
8H, 4xCH2) , 3.6 (m 2H, CH2) , 3.77 (m 1H, CH), 5.17
(m 1H CH), 82 (m 3H NH3) , 7.33-7.41 (m 4H,
aryl-H, 7.46 (m 1H, aryl-H), 7.63 (m 1H, aryl-H),
7.67 (m 1H, aryl-H), 7.78 (m 1H, aryl-H). Exanple 3

~ A A 2 1




1H NVR (300 MHz, DMBQd 6) d = 1.9-2.35 (m 4H, 2xCH 2)

, 2.6-3.1 (m 4H, 2xCH 2) , 3.3 (s, 1H CH3) , 3.6 (m
wWaphosae0 3.7 (m 2H CH) , 5.2 (m 1H, CH), 7P@FEPD05/006294

(m 4H, aryf-H), 8.08-8.25 (m 4H, aryl-H), 8.4 (m

3H, NH3) . Exanple 32 Step 1-254 2-(5-(/

:?)-Pyrrolidin-2-yl-ri .2. 4loxadi azol -3-yl)-pyridi ne

hydrochl ori de Steps 1 - 4 were perfornmed according to

t hAn pmbedimans of thedrventied afedhe exmpphiedsioffpirpula frd-h
.exception that (R)-pyrrolidine-1,2-dicarboxylic acid

1-te/f-butyl ester was used inst ead of

(S)-pyrrolidine-1, 2-di carboxyl i
ester.1H NWVR (300 MHz, CDO 3 +
2H, CH2) , 2.42 (m 1H CH), 2
2H, CH2). , 5.22 (m 1H,

(R) - 3-Aw'no-4-f 2-f | uor -phenyl) 1-r(<
[:?)-2-(3-pyridin-2- yIR2r| 2, 41oxadi azol -5-yl) -
pyrrolidin-1 -yli-butan-1 -one hydrochloride The title
conmpound was prepared according to steps 5 and 6 of
exanple 1. 1H NWVR (300 MHformflM¥cbdf) d = 2.0 (m 2H,
NH2) , 1.9-2.8 (m 8H, 4xCH2) , 3.6 (m 2H, CH2) , 3.8
(m 1H CH), 5.22 (m 1H, CH), 6.9-7.4 (m 4H,
aryl - Wyherginé (m 1H, py- H) 7.82-8.2 (m 2H, py-H),

8.8 (
R T "{bl%#‘ biblch oA Q%S%“?é’dr O gfigerq. tamesby hafogens
i ¢ acil¥yf fdsalkgwrydeogemr 10.0 g (51.0 nmol, 1.00 eq)

of (Swz- qy@wuﬁy&r&!rb&lyaﬁglmg@r boxylic acid
terf-butyl ester ,are di slsolv in 250 mM _ of nethanol.

Then 10. 6 agaturaied el #BURq) of potassi um

car bonateafkﬂtéromﬂgxbup70108 g (101 nmmol, 2.00 eq) of
hydr oxyl ami n }é’{jed qr de are added, and the
reaction %Pt F%’flgﬁ?(lg)d for 8 h. Afterwards the
sol vent isevaporated, and the residue is taken up in a
m xt uraadell phatmaceatichllgiacdepbtenelththescof. The or gani c

| ayer is separated and extracted three times with 5 %
citric acid solution. The conbi ned aqueous extracts

ar £y LhB&diRin b ﬂﬁe $VefiBh %@ {8e %llgm)&a&‘s%f'@&%ﬂhﬁ %q#] WHePln
until a basic pHis reache and are extracted three
times W t s asaturated Grhpcrclisretd. or of or m and

/ so- propanol The conbi ned organic extracts are dried

Wit h hate, .filtered and r at de

F e BROYFERE i e TR bt rieahs TR W ReguT B wherein

I sol atedl iisa faturatcfheterooichic yr@ap. solid. LC/ M5 (1): rt

1.52; mz 230 [MrH +, 271 [ M+rMeCN] +. Step 2

(o‘{ 2-1r5-(1-Trifl uoronethyl - cvclo‘m;{)yl)-rl 2, 4] oxadi a
n gnbedipent of the inwentior arelibx gomporsisdf fashfulplibyh, wherein

ester 10 g (35.3 mmol, 1.00 eq) of

(S)- 2-%/ qshyg%tgidﬂca?g{ . doy! ) -

pyrrolidine-1-carboxylic acid ferf-butyl ester and

S. %eﬁbéﬁ&eﬂt Bﬂihk ‘ﬁweﬁtl&ﬁ) al%(ﬂle éﬁmﬂounds of formula I-b-h, Wherem
tr|fI onet C og 1-carboxylic acid in 35

3 dlé%?ﬂﬁﬁﬁéFﬁ&%@n TRYD i (42.4 mol, 1.20 eq)
of 1,3 di -/ so- propyl carbodi i mide i s added. The
reaction mxture is stirred at roomtenperature, and
after 3 h the solvent is evaporated. The residue is
taken up in 350 m _ of pyridine and refluxed for 8 h.
Then the pyridine is evaporated and the residue is
subj ected to colum chromatography (silica gel,
el uent: cycl ohexane: ethyl acetate = 50:50) to afford
the title conpound. LC/MS (1): rt 4.31;, mz 248 [ MrHf

289 [ MFMeCN] +. b-f SVPyrrol i di n*-yl -
d-d-trifluoromethyl-cyclopropy p-fi . ioxadiazol e
trifluoroacetic acid salt 10.6 g (31 .8 mmol, 1.00 eq)
of (S) 2 [5 (1- trlfluoronethyl cyclopropyl)-[l



butyric acid are dissolved in 100 nL of L/

, L/ -di methyl formarnide, and 11.8 nL (79.5 mmol, 2.50
we@egostizited hyl ami ne foll owed by 9.14 g (47.7 m’THFT/ERZ059006294

eq) of 1-hydroxybenzotriazole and 9.14 g (47.7 mmo

1.50 eq) of 1-ethyl-3-(3-di ne#hyl ani nopropyl )

carbodi i m de hydrochl ori de are added subsequently. The

resulting solution is stirred at_syt for 30 mn. Then,

a solution of the crude product ®f st@p 3 and O1.8 nlL

(79.5 mmol, 2.50 eq) of triethyl an [

d

, L/ - di met
conti nued arni ght (10 h)/th
di | ut ed r‘"i‘ enyaReExTNacted three times wh@
et hyl acetat’e. The conbi ned™organic | ayers are washed
with 5 %citric acid solution, saturated sodi um
bi car bonate solution and brine. The organic |ayer is
drAireginbadimesost thefeh bk thé tddéﬁ&ﬁfiis A ehrAUAPRp ! ed
under reduced pressure. The product can be further
purified by colum chronatography (silica gel,
cyc/ o- hexane: et hyl acetate = 50 50). The title
conmpound can be isol ated f of a colorless
solid.LO/MS (1): rt 4.61; rr?nz 4 1 507, 563 [ M+Hf, 585
[ MEFNa] +. Step 5
(RVS—ﬁmkﬂin-ASA rS-d-trifluoronethyl-cvcl opropy p-fi.
Aj oxa hazol yrrolidin-
1-yl)* ﬂ aﬂ% Sy H@Paobﬂb’rwbﬁltwdme r ggveral times by halogen;
hydr oWﬂ ofslad;etulﬁe5c&b62 liegrowpt . 1. 00 eq) of
((ft)-3- oxotl bfluoro benzy))-3-{(S)-2-[5-(1-
trifluorofrtt “%@%?BEF byT9P} 1, 2, 4] oxadi azol - 3-yl ] - py
rrolidi n-4dhstedoapyl gpoytdps ocar bami c acid fert- butyl ester

are dlssog .1, 4-di oxane and at 0C a 4M
sol ution %ﬁﬁugﬂ ﬁ@%&?%”§§1d in 1, 4-di oxane i s added.
The reaction mixture is stirred for 6 h, while it is

al | owtstl albpheamareusically acTépable kadtsshdreeht i s evapor at ed

and the residue is dried in vaccum The final conpound
is isolated as a colourless solid which is purified by

PA& R&batiné it ldPie. 1n{l<§ftﬁﬁ a@é Me)confp%uﬁdg’g%%% A}Q)[—)Né%?lg[ell 7

485 [WN&% 504
6) d = 8 Sqtugpfe ?ﬁ W“Cz&re}lpz) , 1.83-2.01 (m 4H,
2XCH, CH2) , 2.20-2.27 (m 1H, CH), 2.76-2.80 (m 2H,

ol 488 b o e
Exa rr‘p M 34a gdthitatgl Metenooydic gloup.

S) - (5 cvclopropyl-rl 2, 41loxadi azol - 3-vn-pyrrolidin-

vV (r2.4,5- trifluoro-phenyl)-butan-1-one fornmate
s%’ll Fmbﬂémtqnt pfeﬂ@mt}ﬁn agethe bemppendy ef formndoi-b-pgheein
t he pvpcquhgfﬁﬁgg (gﬁg for exanple 33 for steps 1-5
by using cyclopropanecarboxylic acid in step 2. LCO M
(rrr)y: rt 6.78; mz 395 [ MtH] +, 436 [ M+rH+MeCN|
+.1H NVR (400 MHz, DMSO-d6) d = 1.00-1.09 (m 2H, CH2)
, 1.18-1 .28 (m 2H, CH2) , 1.82-2.05 (m 3H, CH, CH2)
, 2.16-2.33 (m 2H, CH2) , 2.42-2.77 (m 3H, CH, CH2)
, 3.41- 3.51 (m 4H, 2xCH2) , 5.00-5.15 (m 1H, CH),
7.45-7.51 (m 2H, aryl-H), 8.19 (s, 1H HCOOH).
Exanple 35 f/?)-3-Am no-MS)-2-r5-
-fluoro-1--nmethv[-ethvn-ri. 2. 41oxadi a2o0l - 3-yl 1- pyrrol
din-1-ylV 4-(2,4,5-trifl uoro-phenvD but an- 1-one The
title conpound can be prepared according to the
procedure described for exanple 33 for steps 1-5 by
usi ng 2-fl uoro-2-methyl-propionic acid in step 2.
LONMS (I11): rt 7.16; mz 415 [ M+Hl +, 437 [ M:tNa] +, 456
[ MEFEHHMeCNf . 1H NVR (400 MHz, DVMSO-d6) d = 1.72-1.82
(dd, 6H, 2xCH3) , 1.82-2.00 (m 2H, CH2) , 2.21-2.26
(m 2H CH2) , 2.70-2.78 (m 2H, CH2) , 2.85-2.87 (m
2H, CH2) , 3.47-3.63 (m 3H, CH, CH2) , 5.10-5.30 (m
1H, CH), 7. 48 7.52 (n] 2H, aryl FD, 8.13 (s, 1H

p— o ~ o~ ~ n -




500 ng (3.42 mmol, 1.00 eq) of 2-fluoro-acrylic acid
ferf-butyl ester are dissolved in 15 m _ of

walr@khzrenet hane. The solution is cool ed to - 3PCTEPR2905/006294
15mM_ ( 16.0 mol, 4.80 eq) of a 1.1 Msol ution of
di ethyl zinc in toluene foll owdd-by 2.5 M _ (34.2 mmol,
10.0 eq) of chloroi odonethane is added. The reaction
mxture is stirred for, 3 h between -40 and -25 0C, and
2 An gbpdimgat afthe dnvegton wes th eomparrdsorf ferrxyla f-&-i, wherein
sat ur aired jaEERtHTREPhaiyl S@upol ution is added
carefully. The solution’is stirred for 5 mn. and
diluted with diethyl ether. After extraction, the
orgsnhotheay@boditend shtd invdotionds e prbeesbfdrike ndhtfdture of the

wi th sodi,u ul phate, filtered d e orated untjl 14 .
nt Comypotigay B Rl espdtely AhGY, R it PR EGmER, by réitring o
salompoymdicf ferakdnIV n t he next step w t hout any
purification. Step 2 1-Fl uoro-cycl opropanecarboxylic
acid To the solution ofdtep 1, 50 g (104.0 mmmol ,
30.0 eq) of lithium hydrpxide di sgolved,in 20 nL of
water i s added and the turB is refluxed
overni ght (16 h). ThEO eac ixt@e is cooled to
roomtenperature, acidified concentr at ed
hydrochloric acid until pH = 1 could be obtained. The
aqueous layer is extracted threetine with diethyl

ether and the organic |ayefspalfvdried with sodi um

sul phate, filtered and evaporated until 14 nL of
organic layer remained in the flask. The solution is

t aken \!Qf‘l] the next step without any purification. Step

3 (S)-Y¥8(1 - Fl uoro-cycl opropyD- p

, 2, 4l dkaidamalidl Reyp;l - pyrrol i dine-1 -carboxylic acid

100 it af Mo b PR ERed b Riop o Babys 27 M

pyrrolidine-1 -carboxylic acid fe/lR-butyl ester (see
exanple 33, step 1) i hl or onet hane, 14 nL
of a solution of 1-fl ppangy{L - carboxylic
acid (Step 2) and 600 . DI , 22eq) of L/

, L/'" -di/ sopropyl car bod ' added. The reaction

m xture is stirred at roomféreigdeKature, and after 24 h
the solvent is evaporated. The residue is purified by
f 1 ash whereimat ogr aphy (silica gel, eluent:

di chl %e* t = 1 22
ol )0{& t ggagﬁa%%&ggn&g%%fl ngléhgrleélg %b‘\’/eeféplfwag{? mL
of pyrindhepressnge phesutsblgrdctvating dgents ed at 117C for 3
h. The reaction mxture is diluted with

di chl or onet hane and shedq with 5 %citric acid

sol ut i@r&lVWMMN carbonate sol ution and
brine. The organic layer is dried with sodi um
sul phate, filtered and evaparated under reduced
pressure. The cr udS/ pr odu [ [

W t hout any purifj H :

, 297 [ MkH] +,

p-ri, 2,4l oxadiazdl e t | uoro-acetic acid salt To a
solution of 45 ng (0.15 mml, 1.00 eq) of
(S)-2-[5-(1-f|uoro-cyclopropyl}- 1,2,4]-

oxadi azol - 3-yl ] - pyrrol i di nfermulaggl boxyl i ¢ aci d
ferf-butyl ester in 2 nL of dichloronethane, 800 nL of
trifluoroacetic acid is added. The reaction m xture is
stirred at roomtenperature, and after 2 h the sol vent
is evaporated. Then 1 nL of toluene is added and the
solvent is evaporated. The crude product is taken in
the next step without any purification. LG M (I): rt
1.42; mz 197 [MtH +, 238 [ MFMeCNf. Step 5
((ffl-3-Ox0-1-(2,4,5-trifluoro-benzyl)-3-{(S)-2-r5-(1-
fl uoro-cvcl opropyGOri, 2, 41 oxadi azol -
3-vp-pyrrolidin-1-yl}-propyl)-carbamc acid ferf-butyl

oy
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To a solution of 40 ng (0.07 mml, 1.00 eq) of
((/?)-3-0x0-1-(2,4,5~trifl uoro-benzyl)- 3-

W@ ¢@FA2HPG- ( 1- f | uor o- cycl opropyl ) -[ 1, 2, 4] oxadi BZDEPB0Y006294

]-pyrrolidin-1-yl}-propyl)-carbanic acid te/f-butyl

ester (Step 5) in 2 nl_ of d28hl oronet hane, 600 ni of
trifluoroacetic acid is added. The reaction mixture is
stirred at roomtenperatur and after. 1 h the solventd' ¢
i s evwhishas deratephwith1hydroxylamingt Ragive the respgdlye qompound o
sol ut fopmulast; fhd tered and the sol vent evaporated. The
crude product Is purified by preparative LO M to

yield the title compound. LC/MS (I): rt 2.34; mlz 412

[ MtH] i¥,dediBed, fifdhbfoMaiol] said ddrapdviRd(ibO® ltwhanﬁmﬁmcaﬁy adceptable
1.08- al15 (n] 4H, 2xCH2 propyl), 1.79-2.31 (m 5H, CH,
CH2) 5. 62-2.85 (m 2H CH2) , 3.26- 3 71 (m 4H, CH,

CH2) , 4.84-4.93 (m 1H, CH), 7.40-7.54 (m 2H

aTh¢ edhpodndsiof(formdlal, bﬂ)@harmmm&aﬂy 3dceptidle sl  thegepf, which

1ar'g\2;§iaj(§ﬁtyof‘:§8|p§ﬁepgzo %téor mli be é)rea%arecfl RY) Sn)ﬁgroc]e_ss (}SIOWD to be

rTﬁ@ihcaEle Qo tﬁq)pref)arﬂ.t-ldiry of whgmmyh‘,)r o@a@@amemubdsququ processes,
eated to

arhged ot o Rphadb R detits Thd el f the fprla 1, ora
apHarwAt&itichlly- :ﬂ:déiﬁ:d)le That sthewofit dre rikustratd ubnderthe following

reduced ure angd the,cr.ud r

r ée(ﬂrg,sg{ngﬁ %Ci’ﬁ %ﬁag{p&vlln ?1#&, llégsyotlel?rgﬂ%e stat%d VY Y,V and

C RITBH Yy If Q]ﬁiémgamng’s deﬁned hereinbefore. Necessary starting materials may
1- Ace

r5-
( gﬁ( QEF agﬂ(b}’ Sstw#ar%%ﬁ‘-cg F ﬂggﬂ%a%gr%lswtryc The &P Gﬁparatlon of such
t Sfattiibt Wlat@flsels ddscrilged( Pithih tﬁmhccoﬂlphﬁylﬁg)exanfnples Alternatively
L aq?e%sta%(%@%égl orggte ne:ﬁ*gro A !all)lce: 1%9 Ia%al%quSZ prc;@d&res 18 those
( RlusBafelivthvtese st dardrdindeydkilt pfan et dkerdiscar boxy |
ic acid tertbutyl ester (exanple 33, step 1) are

di ssolved in 4 nL of dichloronethane and 18.9 ml _
( ®epéndiiRlon the 2@tuee bf the, linker i ﬂmnm])}imla o éatimuta Her formula

are added. The re xtur rr r t

r SorffR Frﬁé"rpé¥e§rl§' ‘ﬁg?rteg{]&ﬁﬂ]lfgc %WSXT v%rt1 f?)go‘fén\% porgﬂ?e% toE
a'&ﬁdttﬁl@cdrféip&ktﬁn%] desbaipties somerof thepeadtionXeqtiencés are illustrated.
pyridine for 12 The solvent is again evaporated and
the crude product is purified by col unm chromat ography
oQQsiIica gel (cycl ohexane: ethyl acetate 50:50) to

i'eld the title compound. LG/ MS (1): rt 3.95;, mz 279,
282, 360 [IvHNa] +, 401 [ MtNa+MeCNf . Step 4

(%oﬁ%i%éfs ]o'f'fﬂéjfd?ﬁl)ﬁ'lafmoc{n‘am}ierﬁmm( is -alkylene-NH-, -alkylene -O-, -

azol - 3- ne-3-car
té?ﬁﬂmeyqe ei{féworl%lpnﬁld\(/ §4h 2 R*3rege %ﬁﬁ§ doﬁ ol 1, can be
parkd aéc%r@l@gtt@wh@ﬁehmfdoml el XMs] anch@liradal thd-fgllowing

B e a0 B LS B st sy

of I-A atOillMsaaueéous pot assi um car bonat e solutlon is
added. The resulting mxture is stirred for 90 mn at
roomtenperature. Afterwards the solvent is
evapor at edand the crude product is purified by colum
chr omat ogr aphy on silica gel (cyclohexane: ethyl
acetate = 50:50) affording the title conmpound. LC/ NS
(1): rt 3.18; mlz 237, 240, 318 [M+Na] +, 359

[ MMNa+MeCN] +. Steps 5-7

(f?)-3-Am no-1-f(S)-2-f5-(1-hydroxy-cvcl opropyl)- p

, 2, 41oxadi azol - 3-yl ] -pyrrolidin-1-yl>-4-
(2,4,5-trifluoro-phenyl)-butan-1-one fornate salt The
title conpound can be prepared by enploying the
deprotection, peptide coupling and deprotection
sequence described for exanple 33, steps 3-6 with
(S)-2-[5-(1- '

hydr oxy-cycl opropyl ) -[ 1, 2, 4] oxadi a2ol -3-yl]-pyrrolidin
e- 1 carboxyllc acid ferf butyl ester fromstep 4.

"~ NN A, 1 11\ ~~ O F vy A1 A~



sodi um sul phate and the solvent is renoved under
reduced pressure to yield the title conmpound. 1H NMR

W@ 20812129 DVSOd 6) d = 1.46 (s, 3H, CH3) , 4.P6GI/EP2005/006294

2H, CH2) , 4.71 (d, 2H, CH2) , 12.7 (s, 1H COOH).
Steps 2-7 -29 -
(ffl-3-Am no-1-{(S)-2-r5-(3-nethyl-oxetan-3-yl)- p
2 410 adlazol 3-vn-pyrrolidin-1-yl>-4-

r|fI uor o- phenyl ) - but an- 1-one formate salt The

t|t| ound can be prepared according t@ exanple
6 by ushmg g+ met hyl - oxet ane- 3-
aC| as stjarting material. LG II/ ):Of'?
6. Map, n120r4853)[ MrH| + 447 [ MpNaly+, 466
1H NNRPMoo MHz, ~@, =459 d, R3HV CH3) ,
N02(/s(na),3'r—| CHCH2)  ~2y19=2. 244(m 1H CH),
2532/91 4H, 2xGdR) , 3. 3.65 (Am._ 3H, CH, CH2)

4756 (m 2H, CHD) Y 81-4.87 (W 2H oCH2)

25(m 1H, CH), 745752(m 2H, aryILH), 8. 14

HCOCH) . Exanpl e 40Step i (A-3-1)
te/fEEBH oxy-r(S)-2-(5-chloro-1/-/-benzoi m da2bl - 2-yl ) -
pyrroligdin-1-vn-methanol 100 ng (0.50 nrnol, 1.00 eq)

of @ R2 fornyl -pyrrolidjne-1-carboxylic a§d s
te/f butyl_ester arth<2R0 ng (0.50 nmmol, ke @ £-R®
-4- c oroan i ilne are dissolved in eth and
hea und air spher®?®o 00 gﬁ'y The
r e¥ul |ng s;unua) on i aporat edf unde duce
preSSNe and the crud pro W@Ppurlfed by fl ash

At ograaphg; ilica gel elwent :
e:met haffol = 98:2) to yield ®Me| tjathe
. LA M (1): rt 209 n z 322[MH-I]°r Stre‘ﬁﬂzz
5- )@h oro-(S)-2-pyrrolidin-2-yl-1/-/- benzmmdazole
trlfIFQonoacetlc acid salt 36.4 ng (1 13 mol, 1.00 eq)
of ? conpound fromstep 1 is dissolved i 1, OO ng of
di chl rorrethane andﬂat QC 0.50 nL trifluoripa
aci to thé xture. The solutiaw’i s\aI/ ov\@d
to to L9 31 tenperaiure amd3)after hg P! vent s

o)

0 yig t nd. Th@(lﬁff\‘g—glkylene NH-,
fung Py PUE] f| gation in st ep-alkylene-O-,

ar & eya
pr oduc@ Used wi t houy
3.Step fllioy 371 S) - C |ﬁr° 1H-befl.,ﬂw dazol - ZT'kZ'f“S)

p- pyr#0l i dlmn/-l/ vn- 1-( 2- ro- benzvn- 3- propyl I -
carbapi c aefd te/f-bufyl™~~ester 19.1 ng ( -5-1)1. 50
1- hydr oxybenzotri azole, 47.3 m _ (34.3 A'5§39
3. 60 eq) triethylamne and 27.1 ng (141 mol ,
q)-of 1-ethyl-3-(3-dinmethyl am nopropyy ) 0
car bod de hydrochl ori de are added to a sti¥f n~OH
sol uti on_df 28.0 ng (94.0 mml, 1.00 eq) B \ N
(R)-3-terf-butoxycarbonyl am no-4-(2-f 0= hepyl ) - but
yric acid in 1.00 m _ of L/ ,L/-dinet or many g v- TRGne-NH-,

reaction mxture is stirred for 15 mn at_room -alkylene-O-,
tenperature. Then a solution of 37.9 rTg nmol Oalkyleng
1.20 eq) of the crude deprotected pyrrol e conpOl')'HdOr )

fromstep 2 in 1.00 M _ of L/,L/-dinethylformamde is
added. The resulting solution is stirred for 12 h,
then poured into brine and diluted with water. The
aqueous m xture is extractegp3 tiytes with ethyl
acetate and the conbi ned organi c}\ ayers are washed
W|th 5 %citric acid solution, saturated sodi um

ch&ﬁ@kevs O Yhat QP arddriRBd 3eb: F5:6nelh T A WP i RIRAY: WPtionally

ate. Thé solvent is evaporated and t residu
suﬁ}béfé'tu&ﬂi pengyl-a B TBEANS nﬁth’@?t%%‘ﬁE/ SN Spika r@eﬁor Speidngatalyzed
cyc/ o- hexane; et hyl acetate = 1:1) to yield the title
compound. LC/MS (1): rt 2.56; niz 501 [M+Hf. Step
4(/:?)-3-Am no-1-ffS)-2-f5-chl or o- 1H benzoi m dazol - 2-y
)-pyrrolidin-1-yll-4-(2-fluorophenyl)- butan-1-one
trifluoroacetic acid salt The purified conpound from
step 3 |s dlssolved in 1. 00 nL of di chl oronmet hane. The

o a ~ o~ ~ N o
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Step 1 (S)-Pyrrolidine-1,2-dicarboxylic acid
1-ferf-butyl ester 2-(2-o0xo-2-phenyl-ethyl) ester 50

worgoosa233 nmmol , 1. 00 eq) of PCT/EP2005/006294

(S)-pyrrolidine-1,2-dicarboxylic acid 1-ferf-butyl

ester is dissolved in 1 nL of3&-ol uene, and 31.8 ng

(0.21 mmol, 0.90 eq) of 1, 8-

dlazablcyclo[S 4.0] -undec-7-ene followed by 34. )

( Gerb¥s-Imeolipling 8Actdeps bke 2.8. Broridacedisishbromide; §1ﬂaggédtﬂﬂate,
t Qotdfic §8hyt5098mc%E fdehingddi&stdr Br E@J]kﬂstgh@atnd oy Me3Sn, Bug,Sn)

errperature reaction mxture is diluted w )f)
acstoshes sifeb m@enw §AURD IS ABEARS dPreteckng srauipdike % benzyl-,

S Q- HetHRyb&RYILS @éraeuﬁ;qxﬂtyua’fbbnﬂar ﬁct;ala,t or SdllylitgrOpsadgth as the
bri.ne, lse or gan

S T s Aapetfelel Sy aRE sl o otpe BaAIE Brpjecting sroups

LC/MS (1): rt 4.22; mz 234, 276, 356 [MrNa] +, 397

0SS P 0 S5 1, Vo e .V,
y IEgcanchgjaré definddias\berainhafore] arg cqgm(e@asl@ amaﬂa e.{It@y caryplso be
I

ré@ricwcgrfé;éamgwsy #gf@a@ﬁﬁ@&%}eﬂﬁ%ﬁ?&s ?cé%fesf) Hl qzzexééénes of
w@e{lgalsﬁ!?r%ﬁi?ﬁﬂ Y@)OO q) of anmonium acetate are
d| ssolved in 3 nl _ toluene and heated in a bonmb tube

.18 h, Afterwards the mxture is fi

iy egiorte sl Sl ular PRTRECHA BT 4R Yrpdton of the
r dajickiend Bs pubseduead rdinctioh torthecdminsiiling plabe/inothe sainie aeaction

9% tefséfylgvﬁgrgﬁ AN S RhIY kﬁ%ﬁ? Bhi rgso ek %géhﬁ%%& h8r example

[ NHHEQAB58d § Medeig @Rt fa7axapiaspdiraryaneboghygidgand & heated
i asdialTt ‘hvt@%f‘n' her phenyl ) - 1- () - 2- (5-r(a- ((2) -

- propenvn- ut a- I envn- 1H m dazol -
2y|) pyrrolidin-1-yl)-butan-1-one formate salt The

tida-¢ 29 AHEHEA GhFREY B2 tﬁé p ﬁﬁ@iohbfﬁﬁ@ﬁé@)ﬁflgendrﬂfformulas III, VII

ggcgﬁ gn e % tté ;@Idr Btgld 0? &ﬁg{l‘ gre?%nt dl?‘p)&% icérl \%nt grganolithium

(S)onﬁgdu&dp hemy | with R as defined hereinbefore to an aromatic nitrile of the

zo! [ r I
t egepe@g?g;]mlg%st Xh) om s%d\g er%&/%l\/sl?(()m ¥ ? ﬁbﬁ%gr ¢ fefined as
393er§1wb¢ﬂbre 41é spbmaumt] % umpmmﬁ momnelz(smhs@q;n@}md 1998,
(§B %%?3 (m 5H, CH, 2xCH 2) , 2.87-2.91 (m 2H,
,’3.39-3.43 (m 2H, CH2) , 3.54-3.58 (m 2H1 CH2)
, 4.99-5.08 (m 1H, CH), 7.13- 7.39 (m 7H, aryl-H),
7 Iﬁire ((R) aﬂd‘lé S)aern)éhtlbﬁ‘lerﬂof@ﬁnﬁeszgf théforatdlasaAlly My X8n 2dhich W,

. S B Sty B B ncgh B, defopt hercgbefore. sapppprcialy

esdvaflable arsodaut i b @kep28Ql mirofdl. 20mmmmtiallyl . 2ailalyle, ofoptional

+-a08 gggg'caglgf SRS BT e A8 JF i Chemistry.

(1.20 mnol . 20 eq) of (2-oxo~propyl)-phosphonic
aC{(ﬁ? r@tntﬂéfhocf‘% g\{?&ﬁﬁ:e qRdegh-AndnteP of F&eMiLd N8 VII or X is for

IS stirre at roomterrpera ure.
Af @@rn&éﬁ e zwtwgelquecreéf%}on of g é‘éf)feSBPné18¥ aylalkylketone of

f Ofo@%huam el bATXeThis Gah uﬁxaetcm Béted d&WitutopmisdtRm of the

O S0 a8k Dty o L1, 5, e0058 B9, L FeBEL) S e

S Oborané-dieshydurley alnelexaodthettraresdicheehyilsilfideks nthe peduning agent

phé(%(g ﬂ)’(ws’eﬁ f el ¥ h rg%lﬁgé?%) @fﬁllghﬁ{t%é&m{ ﬁn?thod for

et ther enafitiesebastiié medjlcupgavﬁ thepiabdlglltanedof dernwilashIL, VI or IX
sodi um sul phate, evaporated under reduced pressure and

the residue is purified by columm chromatography on

silica gel (cyc/o-hexane:ethyl acetate 90:10) to yield

the title conpound. LG/ MS (I): rt 5.09; mz 196

[ MtH +, 237 [I1vHVECN] +. Step 2 DMF, refl ux
(S)-2-(1-Phenyl-1/-/-1f1,2,31triazol -4-yl)-pyrrolidine-

1- carboxyllc aC|d fe/f butyl ester 104 mg (0.53 mmol ,

A ~ o~ o ~ N
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3.30-3.51 (m 4H, 2xCH2) , 4.93-5.00 (m 1H,
CH)17.45-7.49 (m 1H, aryl-H), 7.57-7.61 (m 2H,

w@eoosAR)I20 7. 88-7.91 (m 2H, aryl-H), 8.63 (d, BREI/EP2005/006294

triazole-H). Steps 3-5

(R) - 3- Ami no- 4- (2-fl uoro-phen§ly-1-((S)-2-Cl-r(a-((2)-1

- propenvn-buta-1, 3-dienyl|-1/-/-

f1,2,31triazol -4-yl )-gf/rrol i di n-1-yl)-butan-1-one d
f onplaye disopindtranpheyichlogeligyanmdn cansiiabls: spfgentqegy THE an
egﬂ%lséqaeﬂewbh@ug QRIOL LGN HERY | FHedisupblamehe(Biown, H.C., et
deprotecti on sequence eS%S:“ ?&({ fégr xargpIAe 12(31 SSBGI}?SH D
4alg TniATh. @é}gmz_s()i__ b%ﬁﬁq 8) 1539-1546; Wiegers, A., and Schari, H.-D.,
1¥éik Asym3I7t (1998)012363-2512)pymiodier dingtholl- satheoasyimmetaci atalytic

hpaataion T 4B EIRLSH: BByl o ey pilence of

1tr8fwittord ndtah caddlyst Gith Chizyl ligands of-Mogwri (tyire (Npya@H)R., et al.,

2,95-2. 60 2 : . .
S{ngrqx%,_ %ené.ﬁl?;zqoo @::83-75’3). ? hggc:h%rag %lc%%&ls %IIIE%I a%_‘é'éﬂ)ta’med in these
SertitiBs S tigeryeduietionHyf, thy agtaliglesona,pf fopmulgs 1, -‘)ﬂn)qr IX can then
7b§ géxgveg%d () thg HimiREsYbf fdtmulbs 46; ¥IB8r (by Itdndaddyprochdures of
7.55-7. (m 2H, ary] - 7.

; ! Y. , d H . aryl.- 7.8
(ay,ntlqu,c %heypsqq) as g_eS_EG{)% e.gq iR %}:ﬁélﬁ)', - &t gg, JEat!r_Ql‘ﬂeron I?ett. 32
t (1987 Py £r5H) 178ESi8pIRt EnehB oStlrfhydlroxy group with a nitrogen functionality

(S) - 2- Met hoxy.gar boni m doyl - ol i.di ne-4.- cok i .\
atiod ?XéP*PT‘bL}%% a&dtgef’r 3%%2.‘1%1(1%%&5.%Q'g@guof‘%ndm?m
s Odiitsamats, @. syt 1i (1981 1¥R8) afd snbséyment conrersianigriblg amine
265 .35 . e . ic hvd G

( Seotdhiar oforids 10T Heliipbpenbing o cughpic s peenation
e$PHC, Hhs, GRAEIOHN ar hydrazinelysis piige pbthalimide) s stirred

for 14 h at roomtenperature. Then freshly prepared

Dowex-resin is added to the reaction until agidi.c . .
A Sathen et o e R b i o e fmines
f ihd figdl@phgliceManmnsfetkthylliehinesiodirral exitreletinersVanmzaki, N., et

di ethyl ether, th ] r e1oS=hl t.ene .

e Abrehed SR Dalioda el VoS Srca) Wil RprdEl Bihepion to the
Whihghe.i s used in the next step w thout further
purification.Steps 2 - 3 (S)-2-(1-Phenyl-1/-/- p

, 2,4l triazol -3-yl '")-pyrrolidine-1-carboxylic aci

f dAf L5l Rytensis pennG1d tgg of formulps THuaiLL 0n X0p veysh g\(%{ V, R, Pg
( Shg? 0% AFROMLET algiked PirEidbi @i @ad - Barsbsueyted Cinto their
a?ihg Fgﬁ%‘}butyl est egcf St ep é)r 1i S df ssol ved ib%)isu.mt. £ the
ofenAREQTRPRS DY A@ Wiy opgdurgsAsgigT Ggyppies t 6«‘610@&5 crystallization o

PhenYdrbyHERZiane tandrdZmed with4uitablerdhital eBardnegicallf pure acids

triethy ine.is added. The ' l=Wj.i ' ,
LSRG, AT BSn HE, LIPS These
i sackiapey be edmnkhaaliyesvtadatde, sg.tmkedeliapcidn tEtaric acy, lactic acid,
triethyl.ort hof . d M i | acid
oG LR S SL B AR LD R acid o
t ehpeamtaspeiallafdesignerktor ithgyrasplatipn 9F i rasHlethylamings fop example 2-
12;%%&;11“%%&19 L¥aNKiArS YeRe LB} B e hamd SéOEPdrkini THigs.2 $2000) 1339-
t aken I'n dichl oronethane. The qrganic s i on .i
wak48Y ofi SAPTPOYHIERS eBVE Rl $1cR og}g—fiéagaép&tqﬁt? ghgﬁavmm, M., Tetr.
saAg%@tlng(ﬁggl'ngg-M%ar bonate solution and brine, dried

wi th sodi um sul phate and evapor ated under reduced

pressure. The residue is purified (?fy colum i
chyAameépgnathey metheidl foc shgedpalatipol af- the xwnesnentigmers of racemic

acetate :50) ¢ [ .t | . le
Corpier pf Forppday! ) ST IC S S (AR Lyth P b RARAHGA: for exampl
[ Mrith dipe@NFem candidpAntarodeaNBiRasorgdy, &d Yoss, E. fppliedGatalysis
(d, 9H, CH3) , 1.84-2.08 (m 4H, 2xCH2) , 3.24-3.50

(m 4H, 2xCH2) , 4.83-4.92 (m 1H, CH), 7.36-7.39 (m

1H, aryl-H), 7.50-7.55 (m 2H, aryl-H), 7.79-7.81 (m

2H, aryl-H), 9.14-9.17 (d, 1H, triazole-H) .Steps 4 - 7
fR) - 3- Ami no- 4- (2-fl uor o- phenvO- 1-ffS)-2-11-rfa-ff2z)-1-

pr Qoenvn-buta-1.3-dienv p-1 - p

,2,41triazol -3-yl)-pyrrolidin-1-yl)-butan-1-one

. N R —
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[ MFNa+MeCN] +. Steps 2-4
(/R)-3-Am no-4-(2-fluoro-phenyl)-1-((S)-2-{5-r()-((2)-

wdazsopanyl ) - but a- 1, 3-di enyl | - 4Hri PCT/EP2005/006294

, 2,41 triazol -3-yl}-pyrrolidin-1-yl)-butan-1-one

formate salt The title conpouddl- can be prepared by

enpl oyi ng the deprotection, peptide coupling and

deprot ecti on sequence described for exanple 12, step

455 Ggneral (22)-200D- dehif; Iglasipg 1.-E., et al,, Tetr. Asym. 8 (1997) 2675-
, 264¥y riazol - 3-yl)-pyrrolidine-1-carboxylic acid

ferf-butyl ester fromstep 1. LM (I11): rt 6.24,

mz 394 [MH +, 416 [ M+tNa] +. Exanple 45 Step

| ((B)}23) ( (ff|C02nlb'Mﬂfd@X()f“ ﬂorﬁiwn_wr ﬁhé}mnCngE%UW AIndWrRdve the

| 1- id f t
et dted RetginBerR, fed Siskint fm S3ppoug it offhe rrhila 1V,
( B IEBeimPS lis a 32,60,)elifyl grouptpryfesablne metiy], %21 oy ter2bi®1 group or

oot ERh oot ad sbs U TRRRGAT SOPTred

sol uti on of 392 mg (1.82 mmol, 1 00 eq) of

( DhiPwh iR tﬁ#ﬁﬁlﬁn@ol%mﬂ 61 Frotediglf - butyl
ester in b5 N, Ndi et hy!| nlde The reaction
m xture is stirred for 10 mn, after whi ch a sol ution

OfIn21.5@ fire {idp, 8t21e rﬂiﬂio e %@idefﬁ th@fformula IV becomes activated. This
et ano

%%2 am no- q 1 t 1
PRy i i Y i Samomery 'sBivgat 0 dibee fop g example, in
soildﬂommet]sar&t idiaxede,f ar tet@2hipdrofinen, polie grdserice d&ff ameactivating

n%r " e{}l?tgb]\t@ rteg]ct%t@ﬁvaty% cffaa%uz§ ?&J? é%lxéd}d{rﬁ)lé 30 r&c):yl hzglde, for
oreyampls dnaacgl ehlowide ﬁ&ém‘fdd))’vﬁh? meastion of thed a;:lda@mdj an inorganic acid

S cHh}Hrid%n foP 8etx Iee %1%9 @Hl‘opiﬂ@aﬁbﬁﬂ?etde aﬁH}d-Hdeo Tor RxhBPle an

are dri ed hate.. The sol vent i1s

e@@b&@raqlee@r@ﬁé Feég‘il%w uet ﬁ@ agidhandca ghloxafommate puch as isobutyl

c mhmmf&gfg&gm atsiclebenf@aled bl tHe Racticy 6f Orehedamd,; aeISHéylbl such
acetate

( ﬁs .penf gow eﬂ?l aélsag I?Ef\/%-ﬁ—ﬁ:r o%%r?étb[y,\}hgmggc%&;o the agd'vzﬁld N-
EnfotrBizele; 2he corresponding carbonylimidazole of compounds of

[ Niyilacslyb
( %%rr%ulg(l{/r)f})rrﬁ g B§ac d‘%céyn? E\E?e( ?ag ﬁ?é%gﬁ ch'la)oPgl}ﬂr%xﬁhéz%le, an

car boxyf
rrmgyl aridgQ f@lql)edofby the reaction of the acid and an azide such as

( %1P0| ! ﬁs&&ﬂd&%}’aﬂ- aBepidetonpled %?Qﬁéme\ékﬁon of an, ac1d and a

est

I d f-b
SUCILIDEH R TIEE RN LATEN St G € v

S Qlcid h@a@ﬁrb%ﬁnﬁ‘ﬁdd QlchGasrﬂIB)"do}kX)ﬂ@ardemﬁfdel\br the product of the
hUleth nosul hor .t Qzuorl e in

¢ deriPabr (heaRcis “ad i (GrR3By “Sudanyd @Lpphapychloride. The
m netcmroa i$ Sarﬂéd outdsbtdemn -80°CGramd 60°C/ @fiGentidrenllg ot oetndow 6°C.
evaporated and the crude product is subjected to

col um chromat ography on silica gel

( dpcthe sevend siep carharhing s the Ermolagid), in whidheV.d g, Rg and R bave the
¢ orﬂ‘%ﬁﬁg defirfel Il@reﬁﬁl)eforre is §dd7eg to The sotdtlod, M HletempBfiture used for
Vi-Na+IVe CNJ I O2, be

+St e , ene
[ s}w zctmnpﬁ 3’6)@5@8?13941“9 13 s'prragiystrdrie-amiigntysaprragure. An
e Qabetlgeeisdse liksSe. 8 n@mﬂ'@le@ﬁnﬂfﬁi' dusdprQPgeﬂb)ylaﬁfme may be

Err R ST e S

disggoln @dn]ltzlplel aﬁi_tlrxefhdale nﬁ)e rthe asoith2sid afgarfided 9s nowed ,in peptide
t h%%nns‘i%y 2 delpdrﬁ)ﬁcg é gg ]1‘—01{5{19% Weg{, a&/%bl@deﬁ%? grg%gﬂa{]en Chemie",

r éals.ctV/ lfand Xat adzecag dhicnee Yeérlagr Stntigirs ase/apoappliseble.The
residue is purified by colum chromatography on silica

gel (cyc/o-hexane:ethyl acetate 90:10) to yield the

title conmpound. LC/MS (1): rt 4.48; mz 259, 315

[ MtH] +, 378 [ MrNa+MeCN] + Steps 4-6

(f?)-3-Am no-4-(2-fluoro-phenvn-1-((S)-2-{4-r(Q((2)-1
- propenyl ) - but a- 1, 3-di enyl | oxazol -

2 yI) pyrrolldln 1 yr) butan 1 one fornate salt The
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596 ng (4.41 mmol, 1.20 eq) of 1-hydroxybenzotri azole,
1.13 m _ (818 ng, 8.08 mmol, 2.20 eq) triethylam ne

w@anws12870 g (4.41 mmol, 1.20 eq) of PCT/EP2005/006294

O (benzotriazol -i-yl)-

L/,/V,LI",LI"-tetramet hyl ur on3dsm hexaf | uor ophosphat e

are sequentially added to a stirred solution of 500 ny
(3.67 mol, 1.00 eq) of benzoic acid hydrazide and 790
n@((t@p(ﬁmdmmﬂ fortnu@ I¥gjreoflescribed in the literature as for example in
(®s DY, %%gﬁn{@agld%ﬁdtqa%p%y]l 'I—Fet%t:ﬁ:l lC‘ltle%lleé)%'f%ll) 17. These
ester in di met hyl f ormam de.

r GBoNacsteEs 9t wsually piepaterr b del Fervelﬁamnéicafﬁ% rﬁf the diester or

t QARRKBh Wl €he E&%ﬁp&@driﬁg didehyde, Bﬁ% %eflﬁgzt}gjd'ts Uﬁ@d)e\/\hieﬂﬂ as well

wa rre 1.s extracte imes w
Fﬁalar%wglflé‘t“g” Tif’ff’es%fjrﬁ?ﬂeeoa by gani c | ayers are

washed with 5 %citric acid solution, saturated sodi um

bu(ganggonat e /gnlagousp a;hdo&drm@wald ofifernstili ¥UIhéreBowj RITR® and

S i BBt PTEOERFG Rt Be GPEFHY. P RS EAsE of comporinds of

e|fb|ﬁfi&1a oY oith- fiexanes of iy faarilaval, svierdih ¥ WiaalR't heve the

itl B fl
t(lgglea%_ilggﬁ agprsetr@efore urgess reagent, DCM refl ux
, 3, 41oxadi azol - 2-yl V-pyrrolidi ne-1-carboxylic acid

ferf-butyl ester 50 ng of

( DheZrefdtion daarirogairdd dutamdeo canditions 3s gascripdd Wi e preparation
rb [ ' Wi ter,(Step 1) is dissolved
ﬁ“ﬁ#ﬁ’“@& ‘gfiféﬁt[“gl? ?ﬁ%ﬁh‘gﬁé 3, mg (0.22 mmol, 1.50

eq) of Burgess reagent is added. The resul ting

SQlaugizgn is Iﬂectﬁta%glogé’usr Bhhdet bRpodnds of%ttlﬁﬁla‘}gotvhé‘r@mtw YV,
roqmte erat.ur reacti &néﬁtxtu e i.s was

ot (e Ra delsasdis Q6 deNADS Wt%taétwaﬁé compounds of
brfoﬂﬁuladw Qakthwird Hm&&dbﬂﬂ‘iesféhﬁhht]&i waadit W B,0Vvaeidt Ri Bave the

eva he cr.u e product is purified by colum
cHP ggﬁé’ﬁﬁ)hewa(flca gel (cyc/ o- hexane: et hyl

acetate 70:30) to yield the title conpound. LC/ Ms

( ’mrewgt% o be'-ga%rltch5 gutsg’lgcier B8itlolt b des?fBed for the preparation

(f¢flcommtmdboﬁfO(mulﬁIIh@rSGCtmGArﬁ 1. ((S)-2-{5-r(a-((2)-1

- propenyl ) - but a- 1, 3-di envn-

[134on d| zol -2-yl}-pyrrolidin-1-v ut an- 1- one )
f F H thPrén%&?pbeaﬁtbOfb é‘&zbg @Feﬁef%m&;sroup Fg in
enﬂéhﬁﬁlang’_ ﬂ)'éﬁ's depsuahblet pratecting Pgriodp P@uwhich dis aliiserated to give
g_etfé)rngéqeq%}d% %? fc%x%?.lga_egﬁg rfllswee_s(fe? ecqlon reac%onn%plee&' gépend RBthe type
, ofdhopadeainglgr@xpy| ) - pyrrol i di ne- 1- car boxylic acid
terf-butyl ester fromstep 2. LCM (I1): rt 2.85; mz

395 [ MkH| +, 417 [ M+Na] +. Exanpl e 47 Step
( S)A 2-1) Vet hoSgmpeuwrtds|of dae foamsia X1 w«er.em Yéﬁ Talkyleng Ao oy~ NH-

cfa?ﬁ &, R rl? a@ HEﬂtlledeﬁéI' Rfrnﬁ@apl B 58 1%% ﬁallg@tuﬁﬂéatalyzed
py rro i di_ne- 1 , 2-di car Oé% fe/f but
es‘tféts copinggeacion it"‘f?ﬁ’élcomi’o% ﬂé ormula

I and a comlglound of
L/ﬁﬁ%ﬁﬂnghylhydroxylantne hydrochl oride and 1.25 m _

(6.97 mmol, 3.00 eq) of diisopropylethylamne are
sequentlally di ssolved in m _ of

L/, L/ -di met hyl f or mam de. 1'32F? (3.48 mol, 1.50

eq) of O (7-azabenzotri az Y—
yl)-L/,L/,L/",L/I-tetranet dr oni um

hexaf | uor ophosphate are addqu nd the reaction m xture
is stirred for 18 h at roomt ﬁperature. Then, the
solution is poured into brine and diluted with water.
The aqueous m xture is extracted 3 tinmes with ethyl
acetate and the conbi ned organic | ayers are washed
with 5 %citric acid solution, saturated sodi um

bi carbonate solution, brine and are dried with sodi um
sul phate. The solvent is evaporated and the residue is
subjected to flash chronatography (S|I|ca gel eluent

o o o o, oy a N N\ 1. . * 4 o
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carboxylic acid te/f-butyl ester (Step 2) and 24 ny
(0.22 mmol, 1.30 eq) of phenyl hydrazi ne are dissol ved

wo pooz/1m120f et hanol . The reaction mxture i s hREE/EPR005/006294

toreflux and solution of 67 ng (0.23 muol, 1.80 eq)

sodium carbonate in 0.3 m _ ef4water is added. The
solution is refluxed overnight, the solvent is

ev. at.ed [ esi i

o R T A e L ES Rttt oot vi ¢

wat er, 10% aqueous citric acid solution and brine,

dried with sodium sul phate and evapoarted. The residue

i sThigipjastomr ghay beder entmpin Pufis ejrlipitd on o Breivelddlartwig type
( carel RiNEK dRLtoR! (gl is a6@HAKroRRALG Miflhe G &P6:5id; REe e.g. Kwong,

By Rt 30525 PRt 545 drwisu b £t dlod) Ores Ghemadd (1897} 1268-

- Pr2OREWIfE, ORI} é-al., 3Ahh.aChenfd-Sbpy1982 997) 6054-6058; Yin, J. et al., Org.

S AL RO B R 4. 906 TR0 S0ld 300 2 20

deprotection, peptide coupling and deprotection
? %ﬂ%ﬁ nggtﬁg% 'y{g ?Q fxﬂfadﬁﬁﬁ‘ npaltﬁyi'e& g€ pccbu%liﬁg Wehftion between

| Hommraands oSiarayy KiVorrdiam aryihosaris asid efcfogmplg VII wherein Fg is
f e fomHt(¥de 05 OB, OM S, 2P al3 TekehdRoh ID¥t: 39 (1998)/A330986; Lam,

St e T Sesmle a8 T

4,5-trifluoro-phenyl)-butan-1-one The title conpound

A RAEy o aEo R gt 0P Tyl REME RN Bl O- or -

4 Qalltylded) and WHWIRR R46Clefkixd foDkBEIS) cah be rirefidred by 4 @oupling

( : 75 : .

oo o sptogidy Aol RS B3 comiputt f ehfnIV
1H, CH2) , 5.02 (dd,0.6H, CH, J = 7.9 Hz, 2.3 Hz),

5.07 (dd, 0.4H, CH, J = 5. 2.4 Hz), 7.39-7.57 (m
2H, aryl-H), 8.13 (s, 1H, -G8.33-8.47 (d, 1H,
triazole-H). Exanple 49
(f?)-3-Amino-1-r(S)-2-(3-tert-butyl-ri

, 2, 41 oxadi azol -5-vn-azetidin-XMH | -4-(2,4,5-trifluorop
henyl ) - butan-1-one formate salt The title conpound

can be prepared according to exanple 12 by enpl oyi ng

( t gl sdhmd’ gk j - u

| RaER! YHIE bl Ry iy Abolorn A1 G R} Yo GRS srow
[ MrieiepmpatiblriaRrg)as clefped heppinelpny inghis sectimg. 1. 30

(m 9H, 3xCH3) , 2.31-2.41 (m 3H, CH CH2)

5 B0 Jeasgion o 6 ppmrte, byt Fsng A 1) ofgkmanh type or the
7. ¢edetionbrhay be palddivnhychtalized 8r ddppies catdlylzedHBEAHF, Br, I or OTf and

Exanpl 8,50 St o . .
11 (8- AR Ol o Q) ryloeps-OFF g S L 16 se
r i elg.riEeagers 61\Wt,ied al..Fyng@sis iy 1995) 28-Fydirnywk, A,. et al. J. Am. Chem.

1- I t | 2 = gl »an
T R e ERRIA S efady, 1 0], M, Gl SoB AR 1097) 2399
do¥961 Marcents 180 el § 1A B1CherBI Socof LHAPRAOSAT B HAH
chloride are added and the reaction mxture is stirred

by -40C for, 30 minutes. After dilutj.ng wth

o ARPBFomethoRre & cohRer ca e Erorseaaling e oh bersteeh spagounds
aqofefotiauk @dVIvandodozrpdumda b fosnluld VIHD wittirHeeid BOOED), sbGumOH ,
sul te nc r at t n .vacu

yi ‘éﬁ%’?‘f{‘j‘ﬁ@? ?{;E%ég S(pfgh ok egg—i Y& &S Bwﬁr)z, Y& e.éf Iﬁlvans, D.A, et
1- deMetryltadydn hetet30d190832937-88408r . A sol ution of 205 ny
(4.2 mmol) of 4-trifluoronethyl-piperidine

hydrochloride in 1 m _ acetonitrile is stirred 1 h by
roomtenperature in the presence of 750 ng (0.44 nmol)

of (polystyrylnethyl)trinmethyl anmoi um bi carbonate

resin. Then, after filtering off the resin, the

solution of the free amine is poured onto the

met hanesul phonic acid 1- benzhydryl -azeti din-3-yl

o oy T a - —
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acid tert-butyl ester A mxture of 20 ng (0.07 mmol)
of (3R)-te/f-butoxycarbonyl am no-4-[2-fl uoro-phenyl]-

wheiognea2@ci d, 10 ng (0.07 mol ) of PCT/EP2005/006294

1- hydroxybenzotri azole, 13 ng (0.07 mol) of 1-
et hyl - 3- (3-di met hyl anmi nopr opyPycar bodi i m de
hydrochlorlde and 31,5 m _ (0.18 mmol) of L/

5 nmL of dichl oronethane

[ | sopr | et
i s s? red %ﬁ%@}‘% g?eoB?ﬂdlué“%‘eroétqspmouﬁﬂemf the fonnula I
(Qn Vemhhle)reactlon of compounds of the formula XI, wher and R!

1 tni fl.uorone - pi eridine. Sté 2\§
e e e SRR R0 a08 - Crindhisevir prekably o
stm?th%‘d cghérari ghrbutyl goomp, toenpeioatlly ubshibetes HeHbyl Og}ohg with

difvigt uential |
Y‘d (gi?%)a\gilh@ lfgﬂﬁi‘;tl’ Cf%g%g?%r&g{abﬁa ugl(")l}%% %carrled out in an
bﬁ’&%ﬁ/ BQ}H%{% T uﬁ?‘i %}Wha‘#ﬁ dngthand or ¢thaad] Mmpemﬂultém)etween 0°C

hahao,
Suahp aﬁﬁive(ﬁﬁﬁﬁﬁ[}it 4t @ dart AnIHEY pﬂ%ﬁﬁ?ﬁ%&?ﬁf ; rcf ahct between 10

pr. in the next ste
puU g??ﬁt zA sgﬁgﬁ bRRs1S | TPy €xamplos apy ralenhokte, re.g. 1&0@ﬁl,m nehethylate.
4339tfalﬂlid-ﬂ]gener81@hyﬁroxylamme in 31tu, 1t can be released sep ‘?‘]‘tdg and d can be

2-f] -1-13-(4-
( ﬁég.l a:g as dﬂl%nfn )orgagng{ ?‘HFW I e)@a}péqqaqglréé@lhke methanol

prGﬁh‘éthlof step 3 is dissolved |n 1 nL of a 30%
solution of trifluoroacetic acid in dichloromethane
anjg %)I rred 1.5 hours at roomtenperature. Then
Tﬁ r orrehtﬂaﬂglef gaeilpibior thithprepeativn of comnpbtids dfshe formula I

Chnnentioalsagh b8 thEMESHIPESISY Bro G 0CCdure 1S

repeated 3 times. The crude product Ts purified by
HPLC vyi el di ng pure
(3R)-3-ap\\no-4-(2-fl uoro- pﬁenyl -1-[3-(4-©Qifl uoronet
hyl - pi peri din-1- yI) azetldl -1-y b -

L 77-1°0187 (m

formate salt.

(Hp
3H), 2.17-2.% ‘ 9- 2.88 (m 3H), 3.10 (m
2H), 3.51-3. 64 781-3.86 (m 2H), 4.02 (m
1H), 7.12- 7.17 (m 2H) 7. 2633 (m 2H), 8.13 (s,
0.4H). Exanple 51 1-(1 -Benzhvdryl -azeti di
p- 3-yl)-4-pyridin-2-yl-piperazine 615 nL (4.41 nmol)

O‘leézemyr %y?%@ Bepg‘%Sthg m&ﬁ’élmé @é&%%eﬁgbnfme) of

nethanesulphonlc acid 1-benzhydryl -azetidin-3-yl ester

TRRIMLE ted t fl 10 m f
Sac et onlllt rl:ﬁgdlaég ‘)f“ﬁ’g%r’m ?erﬁ E’?epigli%ﬁné)o(n%fgpmpoﬂh@ of the
@%W@M@Yén@i}’%ﬁ The con«btmnheﬂndaerrafthiﬂemetﬂjﬂrcﬁ?&léfﬁ Rhrried out

Qlé
di gﬁgf gﬁl gHrr%F Igﬁ% Oﬁll“'dﬁl%él PR ﬁe& #Ip %fn'i?\g)?é? et%)fllgéﬂ“P’ the
WFEHORES) et Aud dn Shaapr esmqetcé raclehse, dliod exdreplsolithéuth Hydroxide,

sudipar dhty&ﬂ)XlJED r r}_ﬁﬁhéﬁiﬁ‘%n 'h?ydﬁﬂﬁdef ir{e Qn BYe WMt or diluent, for

%;%rggla %ﬂgﬂg elgfaﬁaﬂ Sh‘@ R l%tﬁ delttﬂ@t)fl@qlm,lﬂlg redckion is
|csrrmdymtt ah thesprdsenoe of &t baldl, fof Bﬂmﬁ@@ @éoYﬁ1&$§Sﬁﬁd9(%%lc acid

%ﬁﬁ)@f{ %ﬁ*%e% 8&9%{9_;(1?1%5%%%1{1?% Xang gp trifljorppqetic acid in
rorethepg eAIlORf ds al benzyb g6y, nthe ]-ﬂd}ictlo(ﬁ f%lcs(rﬁed out b

S‘(ﬂrog@nol%‘is7 rﬂ@he( g}e/sépéé) of { 1itbiel Hetat |_cl)atalyst such 2 ﬁl)dlum or
pla

BE thlsta}? € CATTigFy $ughes QCtyJIatemeﬂ]oaanenékeﬁhﬁIytaﬂQn&Bods

bADydrgly§io adbcompltiblofith
1- ?yl bgﬁlz fa]ydr yl -azeti (§I ra]ﬂ_lgroups Y4orp]§r |I Case&“’hl&rﬁ thfegg}rﬁs of

e (Step 1), 69 ng (1.10 nnDI) of amoni um f or mat e and
42 nmg of 10% pal | adi um on charcoal in 11 m _ of

et hanol are stirred at reflux tenperature overnight.
After cooling to roomtenperature, the reaction

m xture is filtered through celite and concentrated to
dryness. The resulting

1 azetldln 3- yI 4 pyrldln 2 yI plpera2|ne |s used |n

. -, . ~1 R A~
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and concentrated to dryness under vacuum The product
is used in the next step without further purification.

WO JoB211kg : 5-70 gradient rt 2.53; nmlz 498 [ | VIRE{/EP2005/006294

3ffl-3-Am no-4-(2-fluoro-phenyl)-1-r3-(4-pyhdin-2-yl-p

I perazin-1-yl)-azetidin-1-vnb@6an- 1-one The product

of step 3 is dissolved in 2 nL of a 30% sol ution of
trifluoroacetic acjd in dichloromethane and stirred 1
hodfSeagrouBs ot Beipale the usageenf di chiabr onhddaioé Hysrolysis, other
adgethodd bprepaatib®fedd toibeaBpli&l. concent rat ed under

vacuum This procedure is repeated 3 tines. The crude
product is purified by HPLC yiel ding pure

( IRmPBevtidsrod feknfida KVID4re pbw Ayl hlso subj i i

1o 03 (d-pyridine 2.yl -piperazine oyl P asihe present invention.
tan-1-one. LM (I1): rt 4.75; mz 398 [ M+tH +. 1H NMR

( Dvbsiuelt reagtiqy of 188adidy o2fdymul REIBwRA Hydro :zine yields the

3.8 . 96- (m..2 ,.4.£}m H),

6.75 %ﬁ@i%ﬁf&?&k_i‘%{? %‘m?ﬁli é%?ggfnlgpfaﬁ% ipyQIves g two-step one-pot
7 Proceduny (m 2H7.62 (m 1H), 7.98 (bs, 2H), 8.12 (m
1H) . Exanpl e 52 Step 1

1-(1: Benzhydryl -azetidin-3-yl)-1H pyrazole A solution

ofI‘(l ]f%%ﬁ% S{‘f@? ﬁ‘? ?ﬁ%ﬁ?ﬁyﬂsfwﬂ- ‘Efe‘iii hramylp Xa76 becimes3aatiivated. This
amerctiod i caftidd ouroln 4d i @bRY keliRMe drN dBuehtM for ex ple, in
di ?@ﬂ&fﬁ{éﬁ{a@@nﬁi&% £ool ge? hod- 0 C. Gal m_ (0.50 nmol)"
of A Ranesul phonyTe cHi BFPaEIrgfEan dge theapigsense of an activating
r 8&enti Breuithiie ueastive detivativedf ah acilllis ok @ikarhplRUh acyi HaBlle, for

di j ' € e, the solution is washed, .
ARt O SITAAE gll SbeLii Bianic i
driregiey T sEunplfm Suemfachloridal © onixedt ardtydride,o falr yrasgle an

uafkydridRGutiRd b il fegct{Bal dFAne sl Qﬁg gi cﬁlg&%f.’f?%ten%{l 78 ispbutyl

1-@?8@ d{#.l -azeridin-3-yl ester.

sSd;’ dﬁppb § Yra (e g tan Speeampie ph etenforaleddiyl the aeastion of the
addddnt @ phesallsuth anpeditafnbrafhehfl; 814a&méle);tepforméﬁ%ﬁ‘ﬁlfreaction
[ . Nabhzdinet hyl formam de.  After stirring for
B e el et - PP SeEiniex el sl Tormed
2hr @%rfggnq;pi ofthe :a_tﬁjtlalmd amedziciersashi lap aipglieﬁylﬁﬁd@horyl azide; an acyl

L _ ‘[R- - r.1n.u. . .

RO B Bt o tanta e
sty Fety ]ﬂ\%@pgﬁrghgywdq@@ te produst offthe reaxtiohi ofythecacid and a
r ebodigfidersathl be dicpeby ifhid i
rgsul Ili ng r; E%ur em?s éxgﬁ%?" \;avihtﬁﬁaeség? S?g? ggﬁgtdég%hesreadlon of
s B P iy 'ﬂ%&‘i"é‘%%ﬁ% iR51)-Phospheryldloride. Fhereaston ismarried
sottHesrenafoP oo C) cairﬁehtimﬁﬂf af @HeLRdoRr essure. The

crude product is purified by flash chromatography
(silica gel, cyclohexane to 25% of ethyl acetate in

chpctihe iespad efepalfdsoxiilagintchieaddet Ite tieaaholondat thCtdRpdrhture used
1 i t ; 9 MtH] +. St e .
ﬁg‘% AR ot i tcobberlife & Mon FieTS Guubispg tqrppesgture.
s§ methogs aze wekhkngwn o thoseskilechingthy layt. In pripyipkz all eethods
(5t ahe kyntha§s W9 driid iof ' r mate. and, 30
b e TR R SRS MUY AR ce
gﬁ ?l:ﬂ?eél a"&ts r R éﬁ’ﬁ)%‘igélf‘lﬁﬁh@nﬁhen?@ > MobuXK¥él anch¥M/2 are also
fappliteble. 30 ng portion of 10% pal | adi um on charcoal are
added and the reaction mxture is stirred 3 days at

roomtenperature under a hydrogen atnosphere. The
ladbe fablowing funtleerirgethods for ¢tk prlepatitbn 6£tdthSo@dH of the general

GBRA . resultin

1- azlgta |tI 3%}&%c1§/$d (}“'%}g?%zn gggﬁ)lhé:ﬁ%ﬁgﬁw? ﬁ’ ihEmhdxt step

W t hout further purification. LCM (1): 15-95

gradient rt 0.35; nlz 124 [MHf. Step 3

A ?)-ri-(2-Fluoro-benzv

p- 3- oxo- 3- ( 3- pyrazol - 1-yl -azeti di n- 1-yl ) - propyn- car bam
ic acid tert-butyl ester A mxture of 184 ng (0.62
nmol ) of

(3R)-fe/f-butoxycarbonyl am no-4-[2-fl uoro-phenyl ] -
butyric acid, 95 ng (0.70 nmmol) of

o L, o o A NS ~N =N 1N o A
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f3ffl-3-Am no-4-(2-fluoro-phenyl)-1-(3-pyrazol -1-yl -az
etidin-1-yl)-butan-1-one The product of step 3 is

wale@sotMed in Inlk of a 30% sol ution of trifl uoPCHERLIINS 006294

acid in dichloronethane and stirred 1.5 hours at room
tenperature. Then dichl oronetBiane i s added. The

reaction mxture is concentrated under vacuum This
procedure is repeated 3 tinmes. The crude product is _ .
pOmiefaltechatiye HPWE fpi ¢hed preparstiva of compounds of the formula I is the
g_ tgad'u%t’i@ﬁn (II;[O }ﬁ?f&égﬂn 9%19)%@ Nyl Yor the hydroxamic acid moiety of

e S
1§feﬁlmil§%goﬂﬁ)bhngsdf7fofrﬁhla2.l'b, 2.73 (m 2H), 3.38 (m
1K) 4.07-4.12°(m 1H), 4.22- 4.39 (m 2H), 4.43-4.55

(m 1H), 5.51-5.24 (m 1H), 6.27 (m 1H), 7.09-7.14

( Buitadtd , O%prdbecing2gfonps 26) ,may 5 (tsenziilH) ,p-iheBdxfsenzyl-, tert-

1 8.18, (s LH) . n a1 . -
1Bl By hodsy b gt i Bofipy s A Sz qr dimethyl
Hiqry-batybsilgl-gnodpl - (1- benzhvdryl azeti di n-
3yl )-5-trifluoronethyl-1H pyrazole A solution of 440
EPF (1.85 mml ) of 1-benzhydryl-azetidin-3-ol and 535

o ipgodecanthste Protecng BreimsHatq miermadiatey ¥ froY Bhepranslogous

| SedeQBh §6ute Us -dREbed 18 sébtion((A-8-2)88h be @hosen. The first step is the

gﬁFh&Eesul @gqgl chIoQide re added .and the k?aCIlonh'h
Pyeliplysis; of W FupPands 48 e ORI FEROKTAF agils Which are

adetivaged asdisabssqateithn ecactedewith| QO N} g0 whs hipsired trprotected

ss%arated aqueous sodi um bi carbonate sol ution, dried

0

TOX3®fh sul phate and concentrated to dryness under
vacuum yi el di ng net hanesul phonic acid

LRy L TS 2 i
a@d@@p.tw{lan $be protestings s g benzply gmpimyethpxybenzyl group, the
f"r%z[citiltq)h l&@fr%%ﬂ%lﬂ){& z%gfﬁ'fdgyﬂti(ﬁ?@é 53] {hﬂion%rt_'ﬂczh{ent sucth as an alcohol like
etr ror yran,. . er stirrln m putes at .roo .

¢ GRBR oF ethaRoL ) W PoreRte SEADTOhA AT RN Ol o ladivm on
1abwiably danler 3aet adléanbdh, \Hariast @flfatey o8 batium carbonate, at ambient
tetrah f ' d. Th ' .M '

R e TN -
mi, ttityes or Ailyhgmiupencleasthe pgmedylsdynor dimeshttartdutdsibygroup,
\%Ctﬁg ?ésa@?br? isacqg?éél &ftdn ttﬂéa}éfg:@éi&e toF G dihed HnfherftulBSdiReen -20°C

at urat ed aqueous sodi um bj carbonat e sobﬂ%%on
braindes0°@r pesderahli et [ sandopmbient fmpGaicEnt T gt af fgy be 2
d ﬁ%ﬁ@%?.of Ep&r?gﬁl('éﬁ@ la_f:lﬂ%i Ue ‘inérﬁso@sréhﬁ buchiths ﬂti/etﬁﬂélgoﬂ/{ér for dioxane, or
chrgomat ogr aphy . (silica gel, c ohexane to 00 .
c o v i R Eshins VAP BRGecthe Bpur ks s group
C Qaplo i dhe. tribfetiyBil{l dr) dimfethyB-tétt-batydsilyl gdupymhe ré&sfion can also be
[%E} Stﬁ'? Z@ ese of a flug iﬁe soyrce  such as_sqdium guoride or
1-R7EG QPh3-5F PEEEPES 0 dr Ot yI-&?-/-gyra;ére an
1-tetzathitgli amBopiuns fuorife dwrorsetsplvent-pich s slichigromethane. Not
M S0 ible with all Y, X and R%. I
1}F%&%§H ﬁ“j%§?52¥£§?§§%§%?%%f?%???$P?ﬁb?oﬁ%fﬁ?l-1F%§r _n
azebes whete the features of these groups don’t allow the usage of a Certain protecting
1-drdup bty BEstbctageilbohN Byt Jothert fkfhlod o PrEprrhtick néeddto be

éﬁu? (Stgp 1)?%1 4 Eg 2.61 mmol ) of agﬁdﬁyum

yrazg
f £& and 110 ng of 10% pal | adi um on charcoal in 5
m _ of ethanol are stirred at reflux tenperature for

30~.m nutes. After .cooling te roo t .

- SelnPaids of EEP Reb et dey ARBhA RER Dy OtOsolid phase
compeottedit sphthesidr yhedlopidnedicarboxylic acid is reacted with a
l-azetidin-3-yl-3-trifluoronethyl-1/-/-pyrazol e and
l-azetidin-3-yl-5-trifluoronethyl- 1/-/-pyrazole title
conpounds are used in the next step wthout further
purification. LCM (1): rt 1.51 and 1.66; mz 192

[ MtH] +. Step 3

M- (3-Oko-1-(2,4,5-trifluoro-benzyl)-3-r3-(3-trifluo
romet hyl - pyrazol -1-yl)-azetidin-1-v p- propypcarbamc

N a oy



10

15

20

25

30

The products of step 3 is dissolved in 3 m_ of a 30%
solution of trifluoroacetic acid in dichloronethane

w@pas4211260 ed 45 nminutes at OC. Then di chl or onep¢EHRR2005006294

added. The reaction m xture i s concentrated under

vacuum This procedure is repddted 3 tines. The crude
product is purified by HPLC yielding both regioi soners
(3/R) - 3amnol[3é

t rhyErgotsrine moietyyr@QASH:)1bapnd tg actepini fig.thygdrgxylamine Wang resin
t rdrfﬂyﬁ%)&la%‘iﬁg 2'—311‘1&‘&1%‘91‘ Fesians 1628 h refislboaf h?fdroxamlc acid. The

- 3- ani ho- rifl uaqromethyl - pyrazol a
n-Sgcqnd; ¢ %?)Z’i& aslc{ ety d 6%@.%*’)@ YURSH 0§f%ﬁgﬂe{ ﬁﬁ) J\’gfs or X,
f orleréia ViaN 1%, anaall Ha(é e rhdaMjrig ddfindd BéieinBeford @rd Fg represents a

ﬁ}lﬁqabole él.l I\/aP]1 up 4s Q%QC)(IPSC? E?—Ifm%it%ﬁ %%Irﬂtan%d mﬁt%&)g OF amide
( rhonlil-ﬁo,rmduSﬂ a(srdesdrﬂ@ed i5. 85 MoybenHWeylz. ‘@methndenl&br orgamschen

155@41@)%\?/3%83&\&? éﬁ}d‘%%ﬁ]% p]r%_ém Pg has to

tgxleaved apdyrirgHyV, amgl Mhaypg, th QIEENiNE asik cr1bed hereinbefore
4 108 fo gélrﬁf‘ﬁdu\]:&ﬁ Th‘ﬂs &Q ’tﬂe dtthe @Erﬂes%fﬁ)ed fh s@ﬂﬁd‘n @51~4(I§10r (A-4-2).

8 }Xf&er(ﬂgls, the @Vﬁirop_iﬁlalllﬁﬂcééls glg]elglpﬁg) fstg‘n 1|d support ﬁns can be done

| -fdr Bermaply avith TBAG'I‘ypitally, the cleavage of the hydroxamlc acids is achieved

1%’1%%%%% %t&%r ggé{l ng gy‘%aél%‘ in %Jc%loromethane in the presence of
5 -teiisopoggryb pﬂdnelattl—amlnaﬁ dgérapéaswe.Uflicomudé pldiictsgap be4tirified by

nTRII:_g\Af ydryl -azetidin-3-ol and 118 ni (0. 84

Aot mMne in 2 m _ dichloronmethane is cool ed
down to 4OC 40 mL (0.51 nmol) of nethanesul phonyl

chh apkdiedafo? t@l@dﬁ%dﬁ&%d ke ﬂlﬁé‘%ﬁl)&ﬁd”’(?ﬁiéﬁ%ﬁublﬁeﬁt bf F&thula I

at. -4QC for 30 ninut Af ter uting
dilerudesthee R g%%rmorr&ﬁﬁlcglly 19\‘H§H€Hn%q rﬁogﬂalela%% &dl or X

aqwﬁmu&hs @ﬁithe@ld)bmle kefiloandoblifor@mnla iy VHI oMeX] s0dbstiibed in
sul gﬂ Eg g%rated to dryness under vacuumto
y|§ 2 &8 Eﬁ ic acid 1-benzhydryl -azeti di n-3-yl
ester. 4 1 ng ( 1 nmol) of sodium hydride (60%
di I

I%&e&l%(tg& h{étﬁgff&a#heo 'pk‘%;) ?%f?)rnggfj %ﬁié SBZ alrshg’1 . eﬁQnt?(fmers of
0. cmnpﬁundsez r koot ds dhe smth@sns 9¥ rRGemig cszmmpndﬁ egcoadmg to
r%mhbayp@nai)%% ﬁzmhublt@ szf) (‘dlf) %B(@@ﬁ@@td)ﬁmntg or (E-1)

acid -azet.| er LLn
t efor @h%})d efnéﬁ Jﬁ%smat%s %?@d‘é%sep?ﬁéé/dlr %@éfquaﬂﬂw%f) LhOéh egantiomers on
stéithefdtheindge 6T chowWmae preahdty drathel pRcuROrsTof UbABula XI. The

e S ORTIEY .
t har plsephltatm«g sqalex ising sumblﬁepmallwatﬂnvesﬂammm ghasgs @othssuitable
%héiﬁ% t§ %{cglals Qc!ti%: Is Wg (}ﬁl[apers dﬁaudg Wk %F]é) Y& limited to,

rum SU concen

pr&ﬂ@nadteg & @aQWédMﬁwkt ﬁblrﬂéa&t OdY@Bs B\iil‘teh)@ gelltfeseomamylose esters
PUgy éa'r&ﬁflét@ﬁ(e é—@ﬁ@l}gékl AD, D‘éucgl éﬁemmﬂZIn:aagan Yﬂ "ﬂDHiracel OD-

St e et. cvcl op opyl
G5 i G LOBISY RGP Fhep ST R o Dics] o hiracel
17@]-@ BaRerd3Suiablg eluents include, but are not limited to hexane, heptane,

ﬁb{}%@&o §7 h%rREXriola%_c% c; dlgﬂ? (W%g?r) aé;ie% %@ %ﬂ%})’%(lgf: Other methods for

5- thy ¢ beparationl of ﬁapyomzcml ealf Stlap ) appls], nijke( the SBrmation of
I j e f 9

orctetie S ate R RlgBlp A B o unlls B0 g b0 AAEL fth other

at optispllyixctive spmpatinde e gAtanephazgrdfonirpcitb ghbrusin e@drﬁeparatlon of

tenperature, 50 ng of 10% pal |l adi um(I 1) hydroxi de on

charcoal are added and the reaction mxture is stirred

under hydrogen atnosphere for 3 days. After filtering

the catal ysts through celite and renoving the sol vent

under vacuum a m xture of 1-

azetidin-3-yl-3-cyclopropyl -1 H pyrazol e and

1- azet| d| n- 3 yI -5-cycl opr opyl 1 H- pyr azol e are

I - o o - . 1. .
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step without further purification. LM (l11): rt
4.18; mz 479 [ MtHf . Step 4

W@ RI055$21A20 no- i - r S- CS- cvcel opropyl - pyrazol -i - vD- BZEEPZI0F1006294

i-ylMg”. d-trifluoro-phenyl)- butan-1-one (55) and
(ft)-3-am no-1-f3-(5-cvdopropgp-pyrazol -1-yl)-azetidin
-1-vn-4- (2,4,5-trifluoro-phenyl)-butan-1-one (5b) The
products of step 3 is dissolved in 1.4 nl _ of a 30%

sothesei diastefeoneiric| comnpeamds.i llawied bynthai Gidrationdtdmartbe optically
angly$t hgdngd 45 monutes at QOC. Then nethanol is added

and the reaction mxture is concentrated to dryness.

The crude product is purified by HPLC yiel ding both

I eQéindaiEe 6§ the nature of the linker Y the compounds of formula XI can be

- cl | ;
S T}grﬂ%re Zp V(& éjf@['@tt yr eHE) %&Bﬁ% g%/ rtlgé? A n&efgrblgﬁgl ﬁ'gg%ynl’d?esm of
amﬂ)n@du)ndB ofithierpendral fBrr(iﬁladXGA&pﬁD‘ﬁytl -alkyreﬁz-NH- -alkylene-O-, -O-

zetddi n-1-yl J=45(2 =t rifil uor epyl ) but

r‘?é*5 I—‘fl TS r(yrmllrel %‘1%' {oﬁbézgg h&urﬁéoli He) BY3 ctd'l i reaction
ms;eqme{ I\ﬂnH]the prepaxiivn PF/BoanByunds 0X5 8vithmotliH) linker@nd the
( 2H), 2.79 (m 2H),
r@o(g?e%%c]and]rn}_géesﬁ{%tﬂrpare ﬂu&?‘at&@sz (m 1H). 4.42 (m
1H), 4.54 (m 1H), 5.42 (m 1H) 1 5.94 (s, 1H), 7.41
(sg) 1H), 7.51 (m 2H), 8.17 (s, 1H). 56: LC M5 (IV):
rt 7.19; mz 379 [MtH +. 1H- NWVR (DMSO-d 6) : 0.61 (m
2H), 0.94 (m 2H), 1.87 (m 1H), 2.30 (m 2H), 2.80
( m:oﬁpbunas &3hé formili) XL4VH3:5e114 Y5ig —é]ﬂryleﬂHNI—I&HF&Z (of-NH-CHR?-,

1Hc)ah1'§_s Dfep: {fi,]d a&%fdl%#% Ss(:@.r ne By S rseen m%d gi:IDeB B 4@ following

ex&hghefB,edhbdhdw ABSAHEH nhl—kaﬂl{yllm NH-CHR*{ \6r -NH-CHR?-, is
11 t
fl ugfrelq%gtgél argsl\g% dﬁr | gwgiseg%elfjs aglgeags%gﬁ 1:3]5]}&3513 allylene as
cldﬁﬁl&lﬁ éordprple Isubst rate G y- Pro- AMC (Bachen) by
DPP- IV rel easing free AMC. The assay is carried out
in 96-well mcrotiterplates. In a total volune of 100
m , conpounds are preincubated with 50 pM DPP-1V
enpl oyi ng a buffer contai ning 10 Hepes, 150nM NaCl,
0. 005% Tween 20 (pH 7.4). The reaction is started by
the addition of 16 nmM substrate and the fluorescence
of |liberated AMC is detected for 10 m nutes at 25 C
with a fluorescence reader (BMG Fl uostar;
BMGTechnol ogi es) using an excitation wavel ength of 370
nm and an em ssi on wavel ength of 450 nm The fi nal
concentration of DMSOis 1 % The inhibitory potenti al
of the conpounds were deternined. DPP-I1V activity
assays were carried out wth human and porci ne DPP-1V
(see bel ow); both enzynes showed conparabl e
activities. Soluble human DPP-1V | acking the
transmenbrane anchor (d y31l-Pro766) was expressed in a
reconbi nant YEAST-strain as Pre-Pro-al pha-mating
fusion. The secreted product (rhuDPP-1V-d y31-Pro766)
was purified fromfernentation broth (>90% purity). In
the table are listed the 1C50 values for inhibition of
DPP-1V peptidase activity determ ned in assays as
descri bed above. The |1C50 val ues were grouped in 3
classes: a < 100 nM b >101 nMand < 1000 nM; c¢>1001
nM < 2000 nM THI OPHENE HYDROXAM C ACI D DERI VATI VES AND
THEI R USE AS HDAC | NHI BI TORS The present invention
rel ates to novel thiophene dicarboxylic acid
derivatives and to their (R - and (S)-enantioners and
racenmates, to a process for their manufacture,
medi canments contai ning themand their manufacture as
wel |l as the use of these conpounds as pharmaceutically
active agents. Transcriptional regulation is a major
event in cell differentiation, proliferation, and
apoptosis. Transcriptional activation of a set of
genes determ nes ceII destl nation and for th| S reason

o - - . " oL 1 Y T e - .



(2000) 1490-1495). Several structural classes of HDAC

i nhi bitors have been identified and are reviewed in
woRi0ga8211B0 A., et al., J. Nat. Cancer Inst. 92 ¥QD8P)005/006294

1210-1216. More specifically, W 98/55449, US

5,369, 108, WO 01/38322, WD 01A4B06675, WO 02/22577, WD

03/011851, WD 03/066579, WD 03/075929, WD 03/ 076395,

WO 03/ 076400, WO 03/076401, WO 03/076421, WO

03/ 076422, WD 03/076430, WD 03/076438, WD 03/087066

and WO 2004/ 013130 report al kanoyl, al kyl enyl,

alkenylenyl aryl, heteroanyl, benzyl, biggyl and

ci nnany| roxamates w t # HDAC i nhi bi t of

activity wever (Btiher e refy :

conpoun th Tmproved

as enhan activity, de :

sol ubilit and i mproved prar,nmacokinetic p %flle to

name onlg alfew. The pr@serﬁ i nventi oR X elXtes to

t hi ophene® carboxylic ac¥™ derivatives ¥nd to their

(R) - amqq(Skqenantloners and racemates according to

formul a®1"f or mul s erein RL is &l kyl, ichis
optional | ubstid one or sever by g2
hal ogen; S phenywene or heterodfyl e el Y QO-(BﬁﬁcHR

2-; -alk e OF_T__TK_Péne OLHR2N. +NH; -NHTHR 27
- al kyl ene4H-,; -aIi@lene-Q&+ ; %r’gﬁlkenylene-
R2 al ki Xor *Rydrogen; Wi " rated carbocyclic
group; a ®4turated heterotyclic group; a heteroaryl
group; or a sufstituted phenyl group, and al

phar maceut i ‘al cegt abl e salts thereof! T

conpound g)Tocthi s [Erfvention are/t Di S o R
of hi st deicet Hase (H@T—m—rﬁe

ant i erativeyactivit obj"ec o tHe prggent
|nvéﬁ on are théw@gnpoundsxéw fo%ﬁu a l and)ﬁﬁelr
pharna%eutlcally acceptable salts, di er eoi soners,
racemat es and especially their enantione ic fornms, the
preparation of the conpounds, nedi canent nt ai ni ng
such conmpounds and the nmanufacture of s di canment s
as well as the use of such conpounds in the control or
prevention of illnesses, especially of illnesses and

di sorders as nentioned belqgk&5ei t he manuf act ure of
correspondi ng nedi canents. anples of tunors which
may be treated with such conpounds or nedicanents, are

c ?iégghth%ﬁfaégig Qf \A/orleﬁaﬁid Raggér B@ﬁﬁ’ed( hd) gdgrggirﬂlﬂ}:a?g‘éﬁg qggls alkyl or
i nRRLRRRRY e beted R o lS?]@r RS s sﬁaﬂs phPah AR dorm an
i n@ﬁ»titﬂia]ig sutsbrianed dlodbﬁﬁa,&ﬁoxdihaﬁ@lﬂﬁalahé o€ ANBRKE ring. T is a single
na 0 C tunDrs of lynphoid |lineage (e.g. acute
IaﬁﬁﬁR§V®9@ YCeukeni a, B-cell | ynphoma, Burkitt's
| ynphoma), nyel oi d | eukem as (for exanple, acute
ﬁic ?Qﬁﬂ%}é of g:f%ﬁk@l foiiiold )éDE Meg‘%\lgf){ %l\} hr‘f&' haflave the meaning
121453

er astic syn
Pmb rere rreemosialy averehle car &leﬁ cmasbe prepared by

neﬂmﬁw%&mresg loF Q3¥BSnic DERLGS. UORE Se;atnpn@ §s SthE Naddition of

ker at oac ki dney ‘carcin ovary
Caqr(gpmmngpa@zgég ogj}tgﬁum, ﬁagaélﬁau@ﬂea é#?r‘é]? 2ca‘1’13ﬁfﬁ18n% has the
ASmldﬁﬁﬂg Heﬁrﬁdﬂmerdilhl&féﬁf tanacellHalillés dreldgenaras &rtidd EUIII, wherein
stralg aggln or $ra Bedchagp hydr ocar bon contalnlng
f r'ong e §6‘F§ FEREPTe0” 3, carbon at ons,
such as nethyl, ethyl, n-propyl, isopropyl, n-butyl,
2-butyl, t-butyl. | f said al kyl group is optionally
substituted with one or several halogen-atons, it is
preferably substituted with chlorine and fl uori ne,
especially fluorine. Exanples are difluoronethyl,
trifluoronmethyl, 2,2,2-trifluoroethyl, perfluorethyl
and the like. The term "hal ogen" as used herein
denotes fluorine, chlorine and brom ne, preferably
fluorine and chl ori ne.
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The term "heteroaryl ene” neans a nono- or bicyclic

aromatic ring with 5 to 10 ring atons, which contains
waipoosn21320 preferably 1 or 2 heteroat ons sel ect BUI/EP2005/006294

i ndependently fromN, Oor S and the remaining ring

atons being carbon atons. Suellheteroaryl enes may be

optionally substituted one or two times by alkyl which

i s defi ned as above, preferably by net hyl . Exanples of

sUBR2 BheFpropecterbaituile of Hhaformemidiy | (withSoisa2.d, edid &' is alkyl or
PRI X cH %ﬁlrnmé—%nl d#ﬁ&‘le@l phamedinida gljd)ﬂo%fﬁ@d'dwxane, dithiolane or

azol , ned; yl riomdi ne
p;}}r‘g‘zifqﬁ:é&? |can B§p re@alzqdrfeﬁ?fgrmp%@ frpenitrdas gzﬂ the general formula XIX

p)(&@h?eiﬂ Wlheréliiav Ot R dih| meddEhBYd dfigex %Pén@lgéfc\ﬁle; by treating the

g%‘&ﬁ? ﬁ%ré%‘m S h' 7 Obaf%y %Lﬁ%%%hﬁe%éﬁ@i Py {1,3-propanediol

i rotod elaioly or aqdhl:}nol 1mddz| pieserics GIfLunnﬁ)dlcﬂ r(ﬁﬂuc)ﬁe, sulfonic acid, boron

b [ , fer
CSRARAIRIA e 30 LPIgb R oBRLALER. Yol RRREER e e
ornl’@sl |faﬂmb}la9<é(oxazol ediyl. As used her ein, the term
. "al kyl ene” neans a saturated, straight- chain or
br an hedch ﬁ]Bi)referably stragg?t chaln hydrocarbon
céﬁr f= P& e1grpBp & copvertesdt Wi gn amine for example bayaddition of

ar@ (JI@]IMgﬁ) apbf@ahemmlﬁmml)eaﬁn JundgBADYRBient hydrolysis
net | ene, ntane l.ene, t.hyl ene,
r;? 1Ry Cé)ﬁré:slicgfa% 8 yl W@ldh%)/' nﬁets subjected to reductive
praopiythtddrhas cEs&1beﬂl-1niréA-lflylltbl fomh by lagiige of formula XXI.
2-nmet hyltrinet hyl ene, 1l-ethyl trinethylene,

2 ethyltrlnethylene As used herein, the term
kBriyompetindsecdrtbe genena foumuala SHKII san he ghtairedddiynthe reaction of

ggﬁ?@&ﬁl?ﬁq%f* rﬁ&@&?ﬁ | a¥n]§ es gfbt?@ tf?ﬁﬁlﬁh gohy %&Q (fgarcgglq can be

atcarred wtaweﬂleéscoafht@aé s’ desméww fohdhe pegparajipnydfespanpounds of

( gbhaal emeketicl (Arbane, isopropenyl ene, 1-propenylene,
2-met hyl - I - propenyl ene, 1- butenyl ene, 2-buteny|ene,

3-but enyl ene, 2-ethyl-I-butenyl ene, 3-nethyl -
blﬁB@y(E(ﬁnpourﬂdspﬁﬂt@fbyﬂneh@{XHI partiesbthiasd from the functional group

T RERERA Smaf BT RARERE Xl (R P A PER Do

aIQt $- mgnyﬂ elﬂml Ofl'héﬂt ERmfvmming raat Qpltlmﬂb copstituted dioxolane,
9 rcﬁ’éiﬁéle {Eﬁﬂ'ﬁ&aﬁe &Dﬁiﬁﬁéﬁ% ﬂl%fﬁ}; W@k g d}gfs%(f@ﬁ lr(XQQO) or by

7 ring sat ur car boc éb
greAsHen yath Ieercaat Hé) ﬁﬁtsw ogidatipn pﬁth@dhleketalo@i iSWb tines
by aIkyI mhlch |s deflned as above, preferably by

h at ur,at ed ca ocyclic graqup
gﬁg %y%q)ragp fég%lt §|can éﬁ:oprgwp I%@ﬁy §1|1ct1ve amlnatlon of a
ppefedrghnine yf:ﬂhe ;gemryu foﬁhulay)CXD/h evnetem Thendags #bond or alkylene

C sat ur
ran A RO b o or B B SRhiEie Buta o
whi ch contains up to 3, preferably 1 or 2 heteroatons
S C . .
 ErLdchBHERSB gAY L8Ny 008 BB and te crbony
s&PHPREad iy étseat%%?aqlveﬁélke@y mpleetbanalongiheyol, acetonitrile or

SRS ictdaflicAnAniife (BIBPat REAERRMRL bt 00° 0 IsoP@ STypical
n% | k gggs defi ned asab(ge gﬁefer
et dechiiof e SibSCER Selion o dhe BRiSE G D araing K dare e

alsedlpytr cainbblomolydride spdiald hesohpdjids Azsuitable solvents like e.g. THF

rﬁ% I(Elpera2|nyl or piperidyl. The term
"Re eroaryl group” means a nono- or bicyclic aromatic

ring wwth 5 to 10 ring atons, which contains up to 3,
preferably 1 or 2 het er oat ons sel ect ed i ndependent |y
fromN, Oor S and the remamining ring atons being
carbon atons. Such heteroaryl groups may be optionally
substituted one or two tinmes by hal ogen, -CN, -C(O OH,
-C(OCH 3, -SCH3, -NH2, -CH2NH2, -CH2OH or al kyl,
preferably by al kyl, wherein al kyl and hal ogen are
deflned ‘as above Exanples of such heteroaryl gr oups

oy o o
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formed from suitable non-toxic organic or inorganic
acids or organic or inorganic bases. Sanple

wa@edoddazdeld ti on salts include those derived fr oPCT/EP2005/006294

i norgani ¢ acids such as hydrochloric acid, hydrobromc
acid, hydroiodic acid, sul furgz-acid, sulfamc acid,
phosphoric acid and nitric acid, and those derived
from organi c acids such as ptol uenesul fonic acid,

sdl)i cylic acid, nethanesul fonic acid, oxalic acid,
succinic acid, citric acid, malic acid, lactic acid,
fumaric acid, and the Iike. Sanple base addi tion salts

i fetmpeundsoek thie forpaa {¥lomharaimny dm-allpleasNHmcan b¢i prepared

arh@corﬁ t%rs@ﬁéﬁrie a 'Zﬁal Mo 'HaHBéQIXIXC dl@lsthe ?HE(;T’Whﬁ 8 sfi¥ime Clthe linker
n m m

oG g‘%\f SBreatindr HReeERie Y o0t waereingt is 2 singl

drisemd drﬂi]layléhesa’;ﬂdt R1B adlyl, 86 hhatqhe rwalting@@ TOCHR®-NH- forms

pharnﬁg ut i chenlﬁ g ta| |nproved physi cal and

c HEPERICETaDT $1otY 2 9§Fg % F@l flowability and

solubility of conpounds. See, e.g., Stahl, P. H, and

Wermuth, G, (editors), Handbook of .Phar maceuti ca

Salts, Verlag Helvetica Chimca Acta (VHCA), Zurich,
(2002) or Bastln RJ., et al., Oganic Proc. Res.

Dev. 4 2R000) - A35. An e odlnent of the pnvention
are the conpounds of fo mherel AR g
sat ur af @0 chf.boci c gro'Mp An enbod ment? of t he——
i nvent b afe 1 herdonp hﬁg:;réwr wherein Wis
a satur¥ted heter8®ycli roupo mbod®¥nt of the

i nvent P are thé”%onpounds of formula I, wherein Wis

a heteroaryl group. An enbodi nent of the invengion age

the conpounds of formula I, wherein Wis a Subg{i d r
re

phenyl gr@ug> An e odlnenkmpf the inven Hre\lthie ©
compounds ERI-—mheLepn—R; is ( | kyl; V
is phe ene

yl ene- O_{ alkylé*e NH- ; Méi s a

pheny| oup, mMuch IS s Ee -; 5three

preférably one or two, ”F{ , halogen

-Oal kyl, -S(O 2-al kyl, -NH( yI) or -N(al kyl) 2;

preferably by alkyl, and wherein the al kyl group may

be optionally substltuted wi th one or several hal ogen

atoms, preferably with chl &hemegnd fl uorine,

espeC|aIIy with fluorine. An enbodi nent of the

invention are the cpnpounds. of farnmulal

i sn(scheme Gy ¥} W and B{pﬁr@ dshmer afhe! ?Ormulaal ryd Bn@ a@wl or gptionally

| SsuBstRif@bengflORMs alldli 6ld T 15 aSipibdndi ANt O thr ee,

preferably one or two, tines by al kyl, hal ogen,

-Oal kyl, -S(O 2-al kyl, -NH(al kyl) or -N(al kyl) 2;

pr(@‘-e) a"hh yanfiyie aif klyé foram]a KBl efcomiphsing| & pitr@ gmmp sgaprotecting
gD G Blebapy B Ko A, 20O FR KR Aon W PG for

I ne an

esqgcempbel ﬂro;an\)aetqnw piformmla X0V, véreneidiVnan R dfave He meaning defined

' 'H’e?ﬂhb&ﬂr@ B? r&hﬁtl%’ DRPAHIRR a@fdeg&fb'éy iR (J\ 1- Wg@ é%jmvgounds
i's phenyl ene; - al

|§ﬁ3b%W@ﬁ roup, mhlch is substltuted one to three

preferably one or two, tinmes by al kyl, hal ogen,

-Qal kyl ,.-S(O 2-al kyl, -N | kyl) or -N(al kyl) 2; .

- Toflerd of e B i Stk bR arind p e Rsich eragps, which
becaaid essly Icgneartedt tiot art eming gloupneftenrths evaetiah dfAXdewith 1V,
at rably;with chlorine and fluorine,

e§§§%¥% §§£§F©EW¥%uorine. An enbodi nent of the

i nvention are the conpounds according to fornula |I-a
wherein formula | -a
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wherein Ris alkyl, which is optionally substituted
one or several tines by halogen; Y -O; -OCHR 2-;

WO 2008g2ame- O ; - al kyl ene- O CHR 2-; -NH; - NH QGMRI/RP2005/006294

-al kyl ene-NH-; -al kyl ene-NH CHR 2-; or -al kenyl ene-;

R2 is al kyl or hydrogen; Wis4®:-saturated carbocyclic
group; a saturated heterocyclic group; a heteroaryl

group; or a substituted phenyl group; and al
pha-ZeCempbundd of the gapra idrenda XXV 1T ber obdbtaited by the reaction of
e ' i t t 0

aceatiRal offorkidfy [VWRR Il oRd it E BFRRL Ayt dOXVT (-0, o
whesniap rprRiecting greup); Thisi repction eamt borsairied euthunderucanditions as
ONfes@ibed ¥R prddafRDnVF BRIpBERAS oMbimud VR dERL-2-1).
carbocyclic group; a saturated heterocyclic group; a
heteroaryl group; or a substituted phenyl group; and

al (c-phavhmpeabds 6etheyfonatRPICAVITE csabé SbtdiesideRbm MR Fg protected

enbodi nent of. the i tion are th onpounds of

£ roans o formyta XY O Kedbiclion (3F 458 4180 588 dpy xample by
graatgbytiknhyelnbgedatien br cherhivel fedueing iagentaeg.t S1eClg diep@nh dis acidic
of - a- <8y is a saturated
hé?&$%%§é$P%1%?gggﬂnﬁggg@ggginent of the invention are

the conpounds of formula la-a, wherein Wis a

hetRl Peb Mo @h QUSF th&R e ST T din %%ﬂfgﬁr?&wrrg&ﬁ&ﬂe @hdtnation of

t he conpounds of forrmula I-a-a €

s bBHmaT) Bains b khe senesal jormia &R Withe @rbamyb compound of the
| npeqBital ARmMAlEXXHE conpounds of fornula I-a-b fornula

|-a-b wherein RL is alkyl, which is optionally

substituted one or several times by halogen; R2 is

al Ryd reactidmychindgecarritdl bst endeatconditieds eaddsorhal for the praparation

a I ef er | ilCgroup; a heteroaryl group; or
a su%ﬁ%@%ﬁ?é@ﬁ%ﬁgﬁé%ﬁbgggg; and all pharmaceutically
acceptabl e salts thereof. An enbodi ment of the

i nygntion are the conpounds of fornula I-a-b, wherein
Wis a saturated carbocyclic group. An enbodi nent of
the invention are the conpounds of fornula I-a-b,

WhEsapoudlsi 6f @hes Fbiniah eXII ReieedinCy Gk | GlIGIQIPOATHR?-, -O-CHR,

embad] ne of the invention,are t.he conpoun of

F GRS a0 O B R <RIBS S5 5T iyp.ndP-2 and are
endomakd®RD. of the invention are the conpounds of

formula I-a-b, wherein Wis a substituted phenyl

group. An enbodi nent of the invention are the

c dmpderfdiowingfsshere &-1-the dinker ¥umhidh- és callilleneOhCRR’ or -O-

al 2 i i Lor v i r.al
t Iﬂ;%gg t’;?}”ﬁ ligégnze%?r@]dm URRdrkiUE 6baRNg sﬁ%lgqg)\rﬁgucg;alkylene
eig

Is a saturated carbocycl
a asalefingd ey ¢8f%cyclic group; a heteroaryl group; or
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a substituted phenyl group; and all pharnmaceutically
acceptabl e salts thereof. An enbodi nent of the

w0 pooenzilen are the conpounds of fornula I-a-c, POUTEP®0F006294

Wis a saturated carbocyclic group. An enbodi nent of
the invention are the conpound$-of fornula I-a-c,
wherein Wis a saturated heterocyclic group. An

enbodi ment of Bhe inveption are the conpoundsoof

formula I -a-c, \whegei nfWis a heteroaryl Rjroup.
enbodi nment oLN | DVENt{-&1 are the conp
formula | -a-cJ wh in Wis a substituy

group. bOock'nent of th |pventgon ar e
conp@ formf¥ | -a-d fbr iR~ a-d wher ei FORL

. N
is allgyl, which is optionally substigted one or
severaR ti mes by hal ogen;, R2 is alkyl or hydrogen; W

is a saturated carboc¥ I| a saturated
9hCRP; or a

heterocggllc group; )
subst {#-8 ed pheny al | pharmaceutical ly
accegtabl e sal§s } eof odi ment of the

The conpound?néﬁﬁ?ornula | -a-d, wherein

i nventipn areR

Wis turat edD carbocyclic group. An enbodl ment of
the inwention areThe conpounds of fornmula I-a-d,
whereooxaWis a sa ated heterocyclic group. An

enbodi ment of th ention are the conpounds of
fornmula I-a-d, wh In Wis a heteroaryl group. An
enbodi nent of the invention are the conmpounds of
formula |I-a-d, wherein Wis a substituted phenyl
group. An enbodi ment of thechemem-1on are the conpounds
of formula I-a-e formula I-a-e wherein Rl is alkyl,

which is optlonally substituted one or several tines
byinhehage-1,Wj ¥,R sathRétamjddhfekims)fof tfamgﬂmmmndaR3 is alkyl or

C~0y.0 ahe r u r
sﬁqév‘f{oﬁ%@j @?ﬁﬁﬁ&%%#loﬁ b R R A e s
accdnglabd erteher eof . An enbodi nent of the
|nvent|on are the conpounds of formula |-a-e, wherein
Wis a satura car boc ic group. An enbodi nent of
t HO-Lhileabelsp e,fomélaéé%%%m@f)alﬁé bieciction of compounds of
wWefiR XNTTSe.2 witk sedaing 8 olthly@Fia€ ¥4 ddeurll cPaiidbofShydride.
enbodi nent of the invention are the conpounds o
formula |I-a-e, wherein Wis a heteroaryl group. An
ertbed) @Blﬂpoﬂfldi dfcformulriXl-Dreaarbe pirbgared faranmeiplediom alcohols of

f I
SR B S0ehp AL SR g, el

ofXXJé} mibeeein T andans o simgledond ar allyleae af defired lhsreaihdjdr;e according

‘Qﬂb %El’lle'rﬁe 19pt EFgr‘ﬁlehﬂs §§{H§1E 'bBHH ew 10 0ecBd ﬁ&ﬁ%ﬁ@h&d BRfic groups

drogen; Wi1s a satur

cé}fﬁéw?tt?@ befgmsmles i ﬁmean%\ e%t“é ivesfied @s frdopmulg I above.

hat'ahealsylsudisleRavia gloupybst Gt Wt 8¢, -phen y{osﬁﬁ&uﬁnesﬁ&@e and the
acceptabl e saltiather

al.| maceut i.cal | An

o RSSO RE TR0 (5 g GHE P I GPEsTRE oL arjaniadast g potassium

f anrhdnatel patassiumhieydroxid¥or ssodisathydsixédt aad Haclikd irCa suitable
t

o sal8n 52 EHRRSLARR DRtR SN RSB GAE D50} o e

heterocycllc group. An enbodlnent of the invention are

UHE GROPRMBAOTsch@hfUD | tft TlinkE™E! Rvhich is -alkylene-O- or
-O-, is represented by —T-O- , wherein T means a single bond or alkylene as defined

hereinbefore.
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Wis a heteroaryl group. An enbodi ment of the
i nvention are the conpounds of fornula I-a-f, wherein

wOG0s/1z118ubst i t ut ed phenyl group. An enbodi nent POF/EP1965/006294

invention are the conpounds of forrmula I-a-g fornul a
l-a-g wherein RL is al kyl, whigh is optionally
substituted one or several tines by hal ogen; Wis a
saturated carbocyclic group; a saturated heterocyclic
group; a heteroaryl group; or a substituted phenyl
group; and all pharmaceutically acceptable salts
thereof. An egbodiment of the invention are tq§
compounds of ;ornula | - a- mhereln Wis a sat ratqu4)

e OkP. An of the |
t he conp ds of fornul ac wherein
sat urki?’ed eterocycllc gro"i An enbodﬁhen of the
)
A

i nventi on 24 t he conpoun f fopmgl - axgxpiwher ei n
Wis a heteroaryl group enbod of the

i nvention are the conmpoundXXbf fo a l-a-g, wherein
Wis a substituted phenyl group. An enbodlnent of the

I nvention m%ath%ﬁmnpmjds formula |-@-h fornuba

| -a-h wherein_R1 aIky&,\ ieth is optionall 3

arogen; \R2/1's o~ ~R
ar bocycl gr oup;
roaryl gr&up or

substltuted ope orfseveralnxlnes
al kyl or » Oo Wis asafurat
a saturat heterocyclic 6¥%up;

a su1t ed )&gen group; and %I | pharmaceutical ly

acceﬂiﬂ’ e saP?&™ hereof . Ap—enbpdi nent of the

i nvent+on are the corrpoundrrml a l-a-h, wherein
Wis a saturated carbocycl id—gfoup. An enbodi nent of

the invention are the conpounds of forrmula I-a-h,
wherein Wis a saturated heterocyclic group. An
enbodi nent of the |nvent|qﬂh e 3.ne conpounds of
formula I-a-h, wherein Wis eteroaryl group. An
enbodi nent of the invention are t he conpounds of

f Olfn"wh@mle‘lﬁz hv weR’eaﬂu W iage deftttlSds! fodtlegnmRGMAd R® is alkyl or
gr oup. the jin re t he, conp

ention n
ORI 3 sﬂ'altfrf? ?faz}?.luﬁalsl B &h’e fevhimmesisle wf thetie. Tis
whi gthgle Bondbi gikfkheyy substituted one or several tines
by hal ogen; Wis a saturated carbocyclic group; a
saturated heterocyclic group; a heteroaryl group; or a
suldx8) Katoads pfide genggaldopnuladdOAlll whéraimboeatkyleakiGr or —O- can

aClS?eeﬁ@QJea {%if"le&%nﬁlgeﬂ(ﬁﬂ gﬁﬂls%mﬁg gﬁé}g f?)ﬁ'm'ilﬂ I Whereln \%

e conpounds

W4I¥§1 R aradefinadey hersinhsorel ydherasion mh@@sm’onﬁdt‘/\’ G- of the
heenkRY ﬁﬁ}mﬂwm whBRi£? HRAUOE BoRA of Akileh@ad definkd hereinbefore.

“‘312013 e BbirRle WricHieEoA PE st Ragogps or sturated

f Olﬁdtbﬂoaydhc Egrd)upsv\lféf meﬁny‘élkﬁleﬂe haitiedefiied asgfod irmifl I above. G
enbodi ne %F he |nvent|on

C
F oAt rigBle i BT BoC et 7k S BBy eslate and the
grld(ep iate npmsenoé dathe sumblatbasn @gepoheswonpecrbnnme,opotassmm

;FIHBQ % op sJ ﬁﬁ%{yﬁ: Cfpe a‘ﬂﬁ%ﬁ@hﬁe Bja éu?(a@le l§3ﬂ|verllc;cv‘@.;lg.ofii-ﬂb,Sacetone,

op |ona one or several times

halPyHeer, NW- @JetY

(D-4) Amines of the general formula XXXIV can be prepared for example from
ketones of the general formula XXXII wherein W, V, T, and R! are defined as
hereinbefore by reductive amination as described in (A-1-1) to form compounds of
formula XXXIV.
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-al kyl ene-O; -al kyl ene-O-CHR2-; -NH; -NH CHR 2-
-al kyl ene-NH; -al kyl ene-NH CHR2-; or -al kenyl ene-; R2

WO 200ah1kmbo or hydrogen; Wis a saturated car boCRCI/EPR2005/006294

group; a saturated heterocyclic group; a heteroaryl
group; or a substituted phenyl6group; and al
phar maceutically acceptable salts thereof. An

e \pent of .the.inv iQn_are the c ound f .

F ot Toingnal SFipbPUBRUED T RE photarcloR SR BY thgpeasfion of
ihsclzocmmdlmda lof formiubsiVi with egime)é tlie geneil &rniul EXXDY. The reaction
al.ogen; Wis a saturated carbocycli.c group; a

e tartod i RoRBL st s AR MR Lk B BeBaeBap.of gpmaounds

s udffoirhulh &d ipbetigh (4+208)p; and al | pharmaceutical ly
acceptabl e salts thereof. An enbodi ment of the

invention are the conpounds of fornula I-b-a, wherein

Wiys a saturated carbocyclic group. An enbodi nent of

the invention are the conpounds of forrmula I-b-a,

wherein Wis a saturated heterocyclic group. An

?gﬂ?&ﬁ- gﬁﬁsb(fﬁthé f\%ﬁrgklﬁ:’jﬁmrh&gm? B -%]!lelr@%)gffg% eéﬁ?gﬁ%&%&“ﬁd according
- LR SN SR iy ffgle%ﬂ%g 2R b igker Y, which is -
f calkaulyfenk-, b r@preséieedhy-IMIR= RSy baterdin T8¢la HRGRBond or alkylene,

gr.ouppAn adi t, 0 he iynwvention are.the conp S 2
or R TR RS TR ofbyrienl 86 Thas e RestitaiSegRRun - CO—CR-
wHbohs as albpylaragroup ssuledined farddrmoule Ior several tines
by hal ogen; R2 is al kyl or hydrogen; Wis a saturated
carbocydi c group; a saturated heterocyclic group; a
het eroaryl group; or a substituted phenyl group; and
all pharmaceutically acceptable salts thereof. An
enbodi nent of the invention are the conpounds of
formula I-b-b, wherein Wis a saturated carbocyclic
group. An enbodi nent of the invention are the
conmpounds of fornula I-b-b, wherein Wis a saturated
het erocyclic group. An enbodi nent of the invention are
t he conpounds of fornmula I-b-b, wherein Wis a

het eroaryl group. An enbodi nent of the invention are

t he compounds of formula I-b-b, wherein Wis a
substituted phenyl group. An enbodi nent of the

i nvention are the conpounds of fornmula I-b-c fornula

| -b-c wherein RL is allcyl, which is optionally
substituted one or several tinmes by hal ogen; Wis a
saturated carbocyclic group; a saturated heterocyclic
group; a heteroaryl group; or a substituted phenyl
group; and all pharmaceutically acceptable salts

t hereof. An enbodi ment of the invention are the
compounds of fornula I-b-c, wherein Wis a saturated
carbocyclic group. An enbodi nent of the invention are
t he conpounds of forrmula I-b-c, wherein
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Wis a saturated heterocyclic group. An enbodi nent of
the invention are the conpounds of fornula I-b-c,

wob@sazn20N i s a heteroaryl group. An enbodi meneCDEP100&006294

i nvention are the conpounds of forrmula I-b-c, wherein
Wis a substituted phenyl gredp-An enbodi nent of the

i nvention are the conpounds of fornmula I-b-d fornula

| -b-d wherein RL is alkyl, which is optionally
substituted one or several tines by halogen; R2 is

al kyl or hydrogen; Wis a saturated carbocyclic group;
a saturated het@rocyclioc group; a heteroaryl group; or

a substituted p oup; and al |l pharmaceutically
accept abl e saby’s thef eof®” An enbqdi ment of the

i nvention e compounds ehicl - b-d, wherein
Wis gysa ted cﬁ?'bocycl i C ghQuUpxxx&n enbodi nent of
the inv n are the conmpoungsi)oNformula I b-d,

whereinRVis a saturategd heterocycl|

enbodi ment of tfje idqvefjtion a tpe o oundsR'of s s
formula |-b-d ' T eroaryl .NWO/R
embodi ¥RV i BXVIhE conp of

fornulg I at Ut e nyl XI-E

gr oupSAg di ment |®P t he iﬁ(veﬁti on are\the conpounds |

&S al kyl,

of formga I-Ime fo la |-b-e wherein
which is opti o)xaj@gzbs/kétut ed one or several times
by hal ogen; Wi s\a /sat & at ed car bocycl r oup; a

eLerec clic group; a hetepoaryV group; or a
phen;f%oggr ou ReakiL armaceufically
accept gbl & sal ts t hereof> di ment of }he
i nvent iRdbn are the compounds of {Eggwl a I-El?)- QL@IcRH
Wis a saturated carbocyclig”group. An efibb Nty, pf
the invention gre the gonpounds of fornula I-b-e,

n

wherein Wis a {atgatf#d heterocyclic group. An
enbodi ment of yy'he\y nye Bn are the copng of s
formula I-p wherein Wis a heterosyyl up.O’En

% pounds of

, Wherein Wis a ssut ut'ed Xphenyl

group. An enbodi nent of the invéntion are the conpounds

of formula I-b-f formula I-b-f wherein Rl is alkyl,

which is optionally substituted one or several tines

by hal ogen; R2 is alkyl orfnhg&ﬁqpn; Wis a saturated
carbocyclic group; a saturate eterocyclic group; a

het eroaryl group; or a substituted phenyl group; and

alrrﬂtr)l %H%QEQV%W\:,E@MM P&Ch?@ﬂétﬁﬁﬁ%s tiﬁﬂ fosmber; Rgis- a]lf@ﬂ or optionally
e i, ment. o dwe 0 e .conpounds .0 2.
£ oMK bEPpy! AR ALK §iotieagi 4t & dngEisBE e iglene. G s
griedide, e@pem?da'rrm AL Gifisb L?leon' Jiv@hisihaloged, @spdetlly Br, Cldor LG is
co nds tmula |=h- erei.n i $ a.satura .

ner Bt or Lot i bBaniciads MBHPIo wlbaaidin i B ke or o
t hziatiylspowads (of. MabmBwSnk b-f, wherein Wis a

het eroaryl group. An enbodi ment of the invention are

t he conpounds of formula |-b-f, wherein Wis a o
sulfsl) CampeupAent forgulabl-Erras hsduepaad fof exemple by a Wittig type
|| N\ERIJO B 8l @rioig1 cOMPOUR Sf Qfndralr fkinalal XRIIY of &niptudid of the

_ge_n%ra Srmuls XXXV wherein G2 is halide, especially —Br or -I. This reaction is
well described in the literature (e.g. Maryanoff, B.E. et al. Chem.Rev. 89 (1989) 863-

927) and involves formation of a phosphonium salt with triphenylphosphine and

the halide XXXV, its deprotonation with a suitable base e.g. sodium hydride or n-



10

15

20

25

30

Rl is alkyl, which is optionally substituted one or
several times by hal ogen; Wis a saturated carbocyclic

w@e@sapn21120 sat ur at ed heterocyclic group; a het ePCHER1005/006294

group; or a substituted phenyl group; and all
pharmaceutically acceptable s48ts thereof. An

enbodi nent of the invention are the conpounds of

formula |-b-g, wherein Wis a saturated carbocyclic
grbourygdlithimmetobfodnnen ylidd andéts iraactioni with ¢he cafbenyl compounds of

c d for I ekel Bra r .
et Hﬁer‘?@ o gt‘? oﬁwvf’d&n el Rl | B S (B30 Bbifltion. of
t HEpB pBingoxKgr nul a | -b-g, wherein Wis a

het eroaryl group. An enbodi nent of the inventi on are

thecnpoud f formula.l- erein Wis
thetl methogrien i FFBRBLoR 0% sl Ol prmils XI-E is a Horner-
| We@dwath Efrﬁnéﬂs&yp‘@faaamﬁsf @frbcﬁrgfd mlnpohndkéf oM XTI with

o 0ey BT RICsc, Bt 08Dy f R HRR in e pterature (e

aIWydsvmrtlh WliSogeal., WMAis GhesmtSoc.at3ed 968 138).dt involyen fqrmation

;
a s%%st BRoEL BkEwlel R hoB e Bl P bl poR oy
adeepdhishasl-dab ‘@ZS)Vt‘BIEﬁ? é‘éﬁc'ﬂomenl“% ﬁﬁmtw@pnowﬂh Wesultable base e.g.

| nywaiinh Hydedde &he- aﬁmst&ffoﬁ@ rﬁlﬂh@sﬂhol’ﬂafé cWBRiBhMand its
Wis a Sattﬁotﬁt ed car ocycl %fog)F odi nent . of

t HE3GtoPeWit Jhe £PEPORKe B im0 . picfyide alkenes of
wheriia XV E an@er&atrmmaaioacbflaqﬂlespmy@dm@n.g roup. An

enbodi nent of the invention are the conpounds of

fornula I-b-h, wherein Wis a heteroaryl group. An

erfia)i Tenthabdest dfcformubnXKENT 2 it h8rc dipeurisspepared from the
f oaﬁé@l’ll nbﬂéﬁ it ré’é@&&%‘ glelelln%vﬁl oA Qﬁfdegﬂé %nglg@ qHchhe art 4S8 by

group the 1 nvent

ftrefamlﬁm amh @Biu ﬁ@d nkRta i B- $UI'Rﬂ,h]§r %QlYﬁnR 4% émhlpromethane or
mnkggnhgkpptlonally substituted one or several tines

by hal ogen; Wis a saturated carbocyclic group; a
saturated heterocyclic group; a heteroaryl group; or a

sUips3)i These Halpdee XWX VI (G ps —Bupdl) akh bB haﬁ@tkﬁlih laO&tittiy or Horner-

tabl.esalts fhereo
B R EP R e BE AR & SERF DR tam Ac5t0p. (- F\ ihey gprbony!
Wdosnpousdtaf fartrada EXXYLpaiompogndsipf formularileBli ment  of
the invention are the conpounds of forrmula I-b-i,
wherein Wis a saturated heterocyclic group. An
ertBodli Aeethemethiod fontherreparation of KEEce grssess goupling reaction for

f il f Qezliki %@6?5@&%@ bémfé@ﬁ %BQ@BMﬁd mﬂ%“ is halogen,

enbodi, nt Q nvention, a ngds
f Ry BrpC f SRS AR S%WK wherein Lis a
grtqupmc\éetd aogdrie acidrfindboneet anll thbéke oY Qnisltﬁauwlstahhsne (e.g.

P ORfFeor Bh:gh Ser B Y rst HahGRREReRn o0t 4 095-6097
byMnelkaHngndiTsdnqldtmﬁ $.ChemeSngl, Shem. Commuina6 ( 1895) 645-646, or

a r acemc, or (R)-
\gkﬁ%r%l)sg%rrf‘?{l%ﬁe&%lf’ﬁt(#&k ?g?%uﬁwexoyoﬁ%a}ah , Wherein

V5W Yand Rl have the neaning given hereinabove for

f QMEDBY Rndther Methb@ (R tRS ﬁféﬁﬁra‘%n _fXWHRR &)@llefi‘ﬁsﬂl\é@@alﬂgi coupling

agent
greactlon for example of Heck type between compound of formula XL (G’ is e.g. Br,

I or OTY) and a compound of the general formula IXL (See e.g. Heck, R.F., et al,, J.
Org. Chem. 37 (1972) 2320-2322).
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to give a conmpound of formula XI formula Xl,which is
treated with hydroxylam ne to give the respective

w@eogpoemeo of fornula |I; and if desired, transfPCIEPZP05/006294

said compound into its pharmaceutically acceptable

salt. The conpounds of fornmul40!, or a

phar maceutically acceptable salt thereof, which are

subj ect of the present invention may be prepared by

ansln pbjectesfsthk poesent Mvieticrp piei Peipne cdudictheompeomatcooining a
o ﬂﬁﬁ%‘f@%@r eﬁeaﬁ*%%ﬂm%?fﬁ’%% ok UGGRRE N HAla L in o
ofmvcnyefm agmpceugically asrentahle etripierfsipnd/os djeetis-e sal t
thereof are illustrated by the follow ng

“fFéPW}egé %‘té Ita\a/g‘éal%p \%frrpeesév% exan‘ﬁl o tian %}pﬁ?ﬁéy laerigdmament
rrﬁ@ﬁtaﬁhgﬁg @8t oA ebrd ebmpabﬁcﬂmf&he Neeads any agive ﬁﬁgrB@lents together

| bt d

oyl PR ey SeceRlabf Bl SHEL bR eat i gmaceutica
medogrpioaitions snayjebe in kefdrmi stuitalpietfhe ozal calmpiaisyriation, for example as
eX AL € Coat Fa%ﬁég?tdr\ég%ey &g&ﬁéss Pt 859 Huﬁk%rﬁaéregdsﬁérﬁions; for
are o ta S proce ures to
i |panestteral ealmﬁlpeh 4inel udmgm intreRenaysdi SWpcytasReus)  sftragpuscular,

Or;g AL aiess ﬁffusugﬁpa% rhddtéﬁle 9lutibe, Jﬂl@f)éﬂsﬁ)no(gr érﬂﬁsﬂohnfb@ topical
Y, the, conpounds of formula | or

TGRSO At £B, BIRIMEY OREATERMAY hily ectd dpgitration as 2

f aubpuditogy. Sﬂﬁ@d@ﬁarﬁaat&tﬁabpl@pirﬁﬁoﬁﬁahdﬁdlﬂﬂﬁﬁhﬁ@ by processing the
ons_ s the r

TP AR bt GRS T P AL I g norganic o

whegaiio cafriess. Ladthsel eora-shitdeh or déﬂnjdtwme’elﬂeof -talc, stearic acids or its

Os?it@%& Nfie ’hfkel\JHh 104 se@ f(ﬁ‘n%(aw 18/ asP¥h RN s 36E ta%?ets, coated
for P Prépared accordi g

scuablne Aragées and h@deﬁelatmeAcmsales ﬁwtthxe tChel%lfplo\ﬁpﬁ ggelatine

SRes hre S8 eRAmpPR! ﬂ%@t%bfeQﬁlst W@xegaﬁbéf aGhiéidoindt ﬁ‘@ud polyols
g@ds of _fornul as or |- ustrated Sch

eng
hidife Depending 0y Uy e BEftﬁ% aetvesSHhstangQ NpyfRBrigrs are,
arlﬁi)VF@eﬂ Sls@dﬂy)&]eqlﬁlfecbﬁtﬂhe Radel of sSfﬂ fgslatlhelthﬁube rsiitlablefgrriers for

ns nct | SUIta
PSRl 3R i tes 3o ok il atgr polyols, glycerol,
flwuagetablle oil adddibe likeoSuitahle chtrgars dex, supridsitarties, afso fanexample,

o ORI BB EAL SR oo

groups. Pg nmeans a protecting group |like e.g. benzyl -

P-PRd NoxyRERAKAT p reﬁﬁﬁﬁdrﬁ%ﬂ'rﬁ&é‘é@&b@&}ﬂam prEJeNaY1|VES5 s@ibilizers,
silyl. . groups . such ‘as th érlneth |SI

di heibgers: (vestting agsnts; glsifesyvestenssn éP loggtpflgvgrants, salts for
pr@trﬁﬁ% ithe o%@ﬁ@@reséu&e} btffer&&ﬁ@sl@’ﬁg ﬁg'@tsa\f;’tv 6$ﬁo3{3/ﬁarté§l €lhey can
ge eral f.or g
nigin s @gf’ﬁ’ﬁe}}wﬁ@eﬂé?a& 8?16]158&33 ®komrerci al | y
avallable They can al so be prepared for exanple by
reductive animati on fromthe correspondi ng ket ones of
general formulas Il, VI or I X This reaction is
typically carried out as a one-pot reaction with the
formation of the imne and its subsequent reduction to
the am ne taking place in the sanme reaction vessel.
The reaction m xture usually contains a source of
ammoni a for exanple NH OAc and a reduci ng agent for
exanpl e sodi um cyanoborohydride and is heated in a

sui tabl e solvent e.g. nethanol. (A-1-2) Another nethod
for the preparation of am nes of general fornulas III
VIl or Xis the addition of a Gignard reagent R1- MyBr
or an organolithiumconmpounds Li-RL with RL as defi ned
herei nbefore to an aromatic nitrile of the genera
formulas XII, XIlIl or XIV wherein W Y, V, Fg and Pg
are defined as herei nbefore and subsequent reduction
of the imne (Synth. Commun. 1998, 28(21), 4067). Pure
(R) and (S) enantloners of an1nes of the fornulas M,

~a T4
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subsequent work up with e.g. H2O2ZNaHCO or
di et hanol am ne (Brown, HC, et al., J. Am Chem Soc.

wai®s504088) 1539- 1546; Wegers, A., and Schar f PCHEPIDN5/006294

Tetr. Asym 7 (1996) 2303-2312). Another nmethod is the
asymmetric catal ytic hydrogengdion of the

aryl al kyl ketone of formulas Il, VI or I X in the
presence of transition nmetal catalyst with chira

| i Rfzamaecaftichlospompositippe c{rNeyropriise tRe follevimg: . , Angew.
Chem 113 (2001) 40-75). The chiral alcohols that are
obtained in these enantiosel ective reductions of the
aryl dtémy| ket one dngfedlients as |1, Mg/BablétX can then be
converted to the am nes of formulas 11, VTl or X by
standatd pr ocemperad f fosganta(d} i ¢ chdfivi stry 480
described e.g. ,i en -P., et al.,, Tetrahedron
Lett. 22 (1991ﬁn$T$gp?& OS€qi spl acefent of tive hydroxy
group yith a Ai ionality (for exagple wth
azi de %1 mﬁtﬁﬂgﬁ%ﬁgﬁpﬁ%gg§ﬂﬁﬁder Nl?sunobu cgﬁditions
(M tsupobu, O, ByRdhe® 1 (1981) §-28) andg
subsequent conversion to the am ne (e.g. reduction of
t he azd de wi t hMagngshemn§teptatsphi ne ol catal ytic

hydr ogenation (Pd/C,_H2, CF3COOH) or hydrazi nol ysis of
the pht hal i mi de) Total Weaight) Anot her 148t hod f 60t he
asynmetric preparation of |-(aryl)ethylamnes is the
nucl eophilic addition of nmethyl lithiumto chiral
oxfnesedirprer s (Yamazaki, N., et al., Tetrahedron Lett.
42 (2001) 5029-5032) and subsequent conversion to the
amne. (A-1-5) Racem c amnes of the of formulas |11,
Vi - orM%Axt?Fn i gy Iy SuV?&RP?mﬁgfoéh@%mﬁ%ve t he
meRni nGrag@lit €tk pewedrnbef ot 8P Devitepaha&addd¥ R30 Solution
their @g@n joners by known procedures as, for exanple,
fracti‘onal crystallization of the diastereoneric salts
t at  dPgy the gramclation Hrosw Btepl?l a& 56hCr al enanti onerical ly

puy e ' 1,50 < elz al J m ¢c.. 105

( thaay el tiondrdmgi s Blonetng ofible e e
commerhdddthefteay 2o tisineilled grgnulptind Stdpct arel mix foad tanites.

acd.d, Cafbidss AeigfhnubAIRTRIh St ¢h a GAPBRASY fonic

acid, N-acetyll eucine, dibenzoyltartaric acid or they

are especially designed for the resolution of

| - Aothet phydranatagiall meparasplisce.-a MiRbiswb@nyieR|df ¢hé€dfpounds
(Ki nbat a Kf% ekb I ﬁ .Chem Soc, Perkin TrFﬂs.Z 1
(26007 a0tk - o oDl Pt yPicHE NePghy L i fllowing material
3-warlsedy- 2- napht oate (Pallavicini, M, Tetr. Asym 12
(2001) 2489-2495). (A- 1-6) Another nethod for the
sgfaration of the two enantioners of racem c am nes of

f Grin#qaeous| solutian of17.5x % snedifed rgelatine Jekt 20y@Beauin) per injection

r [ 0

me(tagsk%iﬁcg rm;ég Rggg?@gﬁepg?é Bt 3.43 ggg .JJ& {ﬁt%gﬁdggﬁlters (cu-stom
capads; spesh: sige 1P A4m) zfilte(rzb@%r, 19upling: washed sglags beads with a
L. dame®t 0£0.25 mbebid hés ¥rilised(HBRR)mil6 75- 2677) (A-2-1)
Conpounds of fornmula V, wherein Pg, Fg, V and Rl have

t he neani ng defi ned herei nbefore, are prepared from

c diqpahe geepafativh ef haypicdl datcll, 6244 egeofra EBnpeurdl of formula (1) were

( 84 fera . yl, | ;. Or. .

{ et ipect bRt Bo B BRI Haks i 0N oL Pt Sigpersed with o
wisphitudirm anid vertgteds Sheryl il gelatimhyehicle wets aslded ygpeach boytle. The
i = Sit _ . .. i .
TR YR, Bl pe Sl NP AR RIAR, DR A protection.
 chiie capisets e Tlleg v Kcho U sat9/srin acketrsh mill. B Miseg-suspension
S Qbasethbn @ktralitbdi Eidim theObead¥ aHH Bvo ldyeld Shfiles qQBY hﬁﬂeon a filter
di oxane, or tetrahydrofuran, in the presence of an
activating agent. A suitable reactive derivative of an
acid is, for exanple, an acyl halide, for exanple an

acyl chloride formed by the reaction of the acid and

an inorganic acid chloride, for exanple thionyl

chl oride; a m xed anhydride, for exanple an anhydri de

. o a1 Y T
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the activation, and the tenperature is slowy adjusted
to anbi ent tenperature. An appropriate scavenger base

wo pdos/1zLign triethyl amne, or diisopropyl et hyl ardTEP2085006294

be added to the reaction m xture. These nethods are
wel | known to those skilled t6lthe art. In principle,
all nmethods for the synthesis of am des as used in
peptlde chemi stry as described in e.g. Houben-Wyl,
" Nealfsel epupled tor gedipientenl Ioheeritefugation st Y00 § daniig Xwb2minutes
CaiddndIBU#IFRIxMBR4sh ’ste?'s Ub L8R tﬁnail uﬁ‘le‘cbg 130 ml,
appl i cabl e. Cbnpou rmul a I are déscribed in
the literature as for exanple in US 2,680,731 and

CGatlfkear kom6genifatiod the chntdr vadsOt&lmin&D B P HEBC gtég%g%? 7 mg/ml

17.,.These nonqgesters, ar repar
sa lgﬁﬁlpf ?’ggstpf)Bﬁs tsﬁ)f 2 Yifld ‘Bcl%é eﬁ"%z‘ ' sgggqnéwndfastqa,]@ted with 18.6
cant tsgivedifing! edrdelysinn ®in0 sishal. Thetdbedse eﬁ@al granule like

k to,th
¢ il SolPLlag Rl BRGITY oA LRI 40 gt liWf BioHRicapy. For
VIstQrageattes @iigrosusiRasiorR3vaa filled-intasteridetinlscupped, labelled and kept
hey eboioe UG e GRB, Ql% AR GIsBEAn B¥n LG5t beeaﬁcgl#ggenged Tgorously by

conpounds of formula IV wth an am ne
VI eherein Fg, V and Rl have the neani ng defi ned
her ei nbefore. The reaction can be carri ed out under

condi Li.ons as de cri.bed. far .the epar ati_on of
g@ﬁoﬂ’ﬁ%@’ ﬁ?ﬁfy ﬂ“‘f Hexivative g‘f?ﬁpw@naﬂy bq Adpunjtered to a
arwaamabbgderk am&mhetr a nmntrriosmﬁiﬁhmfthfe @angel 5000, mpper &juare meter

*ottay e B Tordn L B P B o el i i mormatty

WRrhvides a ﬁ@p@itmtalh;eeﬁmmld@se( Awirer dpse WrmYsudh and Rblet or
hay sﬂ@\%ﬂﬁf‘sﬁﬁlﬂ o ut E'nfﬁg ?xal?lgéllgfl %@frﬁ’g &f ac-c{llbg 1r{rg?%ﬁ%{toﬁreferably a

ai ti
C%@ gﬁe%%%%h%dﬁnsﬁ ofp bk ke it ermplones), Ao wevin theedsilyoivse will
( /?reEeséa)nly (b8 ikl dpfding hﬁ)o@lnllféehf)é% rtﬁ‘@attécp Nthe Giﬁ?ﬁélﬂ’eﬁ route of

the functional .gro in formula bears
%téatb‘?"otaé’éf ttl?LF-'g S%,VFH% ggthﬁvhlpEFPS leipg Bﬁqa%eded\qcerdmgly the
glopelnumrpdmmgksmfy beodeiehmainddl by théerdepiopee O treating any

i ed depend on the type of the protecting
gﬁ%hﬁgﬁgﬁaﬂ Compounds of the formula XI wherein Yis

-alkylene NH or -NHand W V, Rl, R3 as defined for

f Phathacdlo &ggapggprepared by a pal | adi um cat al yzed

Cross coué?lng reacti on between conmpounds of fornula

VIl and a compound of fornmula XV, XVwherein Wand Y
haeshbvertheeanif®f des ¢di1@§bdiﬂ% atdamﬁlg & thléfmv%nﬁ&@%élp Bffects on

may, be for., examl e, 1S not
BT Pl iR el e, B e vAPAt e e P s e pdprd MT T-assay.
i &I D, 3- Mbmmahylmlaidat}é) 2J5-dipheryl d&razﬁﬁﬁmebl%ml RY Mfldely

Sl B0 b BTl G i G v

aphemgsensxtwlt)chémm@o@ells 1Tlee ¢s699i8) baBeb 6nBHS 8leavdgn,of the yellow

eEetfinohuIQ sglt éhlf@f’f) té g(l S() P‘%ggr% CF@I} bég%?&b%n %ﬁ%ﬁ/& cells. For
rré?"ﬁ%l S?esRlanﬁﬁﬂnalquﬁf ?slat] aNgtk &ilné@‘dﬁst 8D(1900 N 13-1118.

reactlon bet ween conpounds of formula XV and an

| bor onj ac of I rein Fg is B(OH) 2
%P’éocﬁe Eran° ‘BVSTPW gu&ﬁ%&m%fﬁ% efcytoraeeell limg ATCC-
(MﬂSI)ITB%?. 2926 cultisued PinY RPMI €164l medilel Iafile IGRAMAX™

Lglg\'ltfo;% éa%%g 6%%@0@4.? BA) % tali‘;‘;?]%%ﬁrgwer@%g %gma Catt I?\Fo F4135

Oy 2naM ahctalwnev 10Rupitislaperdeifling e®Of pg/ndl ostrapk@mycin (=
can be prepared by a coupling reaction between

conpounds of formula VTIl and a conpound of fornula

XVT, XVI wherein Whas the neani ng defined

herei nbefore and Gis a functional group (which is
conpatible to Fg) as defined herein belowin this

section. This reaction nay be for exanple, but is not
I|n1ted to of Ullnann type or the reactlon may be

T 1 o,
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have t he neani ng defined hereinbefore and R3 is a
(C1-C Jal kVl group, preferably a nethyl, ethyl or

WO e0osAuey| group, or optionally substituted bRCEEP2005/006294

group, with hydroxylam ne in the presence of a

suitabl e base. The reaction i3 -carried out in an inert

sol vent or diluent such as nethanol or ethanol at

t enperatures between 00C and 1000C, conventionally at
oPeniSarep b dnvitrogerp Eat N e151@mdFalt the gstdyitbe wellsrwerg seeded in

and, ﬁla'?elé' g Ic@ﬂsb SCwhIB i ﬁ{a 2 eﬁlurgnAF the next day, the

al coho um net g | nst ea

g@ﬂ@mtlndﬁg(dwsaf’v@slwam%en iM3PY (were @ddedh iy veriqus| asayrations

S @RsY; @g Glo¥n 3041M a0 p@ ré@PAft@LdSQfa}f@ &@'M‘I“I‘%sdynwﬁd"'done mainly
org an sol yent, as n a

npl e. a
mataoe OrtberpRROTOnT Af BroTORaEHES (CAlpal RGPt T, MTT,
prfRR@ RathoMoldcuk® B’im:hadﬁcam Ihfbeief OMT labéliniggreagent was added to

S GRERR Y SR GRS AR R e, s
deQhelduting ahisbiatobationTHeeepimple Ifcrmrchzam asystdls farfr ﬁumd After
g et)frt‘.ﬁcﬁ %ﬂﬁlﬁﬂz;;tf r@oﬁﬂf&qga%%dgmﬁlrﬁoie‘eﬂ@ﬁhd@te%ngy1n 0.02

tlons under whi c RS

|£Mdd€ tb@ plates déqyenacwtqdhevqﬁwm et &7 he% r%% fter careful
WHERiES itBe @ pREsNYIveR! Rlelikedr P Viklde rEagdchiing S multiwell

carried out in e of a base, for exanple,
IﬁPﬁ?ﬁﬁ&H?ﬂ?@%%&EﬁhgﬁﬁggﬁpﬁbdrOX|de or potassi um
hydrOX|de in an inert solvent or di luent, for exanpl e,
t hanal s a tert-buty,
¢ o dPTe B rP‘FEb%a‘?fn'f‘%‘ag V\fv]f ’ie%‘ﬂ rdS%“"‘ihSc‘EemoﬁIh Apfal Bretabolic
acalcdwtyf or thexsamuple, The dedredse ahreotﬂy hngd@telsnlto rthe aamua.it ioh purple
ol A" Lestlink®Hort VAR ABIBUBLANE 6F NBE Bl OR@ARzan0 crystals.

tr| Gordacer ¢ aci or onet hane,

bé?@wmlgammo ¥G98 was slont yping XLchil (Kb s arﬁ;(/ID Business Solution
qQOGQHRJrasglﬁréynUK presence of a noble netal

catafyst such a$ palTadi umor platinumon a suitable

carrier, such as activated carbon. Not necessarily al

merthadfrdice bypotuydhas the bllooimpdtideteeni th al | groups Y

or Rl. In cases where the features ofthese groups do

not allow the usage of a certain nethod of hydrolysis,

ot her nmet hods of. preparati on need to be appli ed.

Compounds of fornul a Il @re new aPd al so subj ect of

the present invention 5 :

acids of formnulz

conpounds of f -H

i nvolves a two epl one- pot preceduHO |In the first

step, the carboxyfic acid of the formula XVII becones

activated. This reaction is carried out in an inert

sol vent or diluent, for exanple, in dichloronethane,

di oxane, or tetrahydrofuran, in the presence of an

CEoHBhAS a%&s%afng th iy idvalién rjeacti ve depd yabovengf an

|u IR npte,—am acyl [hattde, for exanple all
Meréﬂ‘lfcﬁoinﬂ@ rnmed by the rdaction of t hel-4¢i d and

4mbhﬁﬁﬂgﬁnlc acid chloride, fdr exanpl e thi@gyl

ctitoride;—a m xed annydride, for exanpl e an anhydri de
formed by the reaction of the acid and a chl orof ormate
such as isobutyl chl orof ormate; an active ester, for

AR e Bl SRR IE) BABHR e DB BEhdhnbetoe

e sfoe thd inhibédohyf tuneor @l proliferatibn thiyendudtivnanfchistone acetylation in
g§¥ zotriazole; an acyl azide, for exanple an

azmifItr Q%Q by the reaction of the acid and an azi de

such as di phenyl phosphoryl azi de; an acyl cyanide, for

exanpl e a cyanide forned by the reaction of an acid

and a cyani de such as di et hyl phosphoryl cyani de; or

the product of the reaction of the acid and a

carbodi i m de such as dicycl ohexyl carbodiim de, or the
product of t he reactlon of the aC|d and

o ~ o I —



Sui table O protecting groups Q may be benzyl -

p- met hoxybenzyl -, tertbutyl oxycarbonyl-, trityl-, or
wa@rlogh2ge@ups such as the trinmethylsilyl- or PCTI/EP2005/006294

dimethyltert- butylsilyl-group. To introduce these

protecting groups into internsdi ates V or VIII, an

anal ogous reaction route as described in section

(A-5-2) can be chosen. The first step is the

hydrothers embodintdnosef tuempoeseals inventibe is oa reedicamiéntg as defined

; SRR, R Rl FifkoPhil BEEH: RO RAR MR yhtphatic
hypsteramat es. The final deprotection reactions applied
depend on the type of the protecting group. Wen the

protecting grou enzyl - or nethoxyb nzy
gri6ll ot msAt 6% BRESGi e P i5ft &gegffarrgﬁgr 5as; Jefined
arlmt@ﬁféfofé%V&[Htréﬁ@@lbn@@fcﬁﬂceﬂ cohol 1ike nethanol or
ethanol, in the presence of a noble netal catalyst
such as palladiumon a suitable carrier such as
c Stifloamothar émbodimehtioé theprésent invertiorh inatreediedment as defined
anhi ent | r t ng _
g;ﬁgtegﬂ RGP REA LY {Jeta{}ﬂorgy BRI has: h&ﬁ BrBGihdeOrectal-
sistophachr dlasidestre parepgeattWe OF PYAFERISERET] yI - or
di methyl -tert-butylsilyl-group, the reaction IS

carried out nce of aci ds at, erature
beteheeqth ezﬁé@oéi:‘r@e%gﬁg the, PEFsgRtL BFYFNERR \id d ¢ of e or more
a'ﬁ@hﬁi&hnﬁ@ﬂﬁﬁ)&ﬁwflefor ﬂﬁ&m&ﬁtﬁcﬂ%obﬁec&cﬁﬁéﬁt& f@nthefinhibition of
hydrochﬂprlg acid n L her n%dzuch asinethgm

et HEAOT 6FH Rfi© fFéﬂé"n‘%)’r Pf?‘f‘h s ?"’F AOPGRPHE tmot ek

di chl or onet hane. When the protectlng group is a silyl

gr. c Iy

o RS HRoddERL o ThEEehY ifhrion is the use of one or more
beiomi:rqunésj 06lf@rmlpiatl err pﬁh@m@c‘eﬁre @ifmediesraents dor éréatment of
SUGhcas sodium fluoride or tetrabutyl anmonium

fluoride in an inert solvent such as dichl oronet hane.

Not necessarily all protecting groups Q are conpatible
WY @lothedr @nisdithen ofintle esehﬂ iRaf6n ihehe dshef one or more

feat ures ,of .t th sa

caPHaTRgs of diia TgPbhe Tt rRARERS (B dpigent of
ot dodun-nietehat e Sumd-, prosfada- atactah stoaicho bbddapppanedaatlc- or ovarian
ngﬁgﬁnds of formula | can also be prepared with

met hods of solid phase supported synthesis.

2, 5-t hi ophenedi carboxylic acid is reacted with

ahwgrﬁf&ﬁéi‘r@rﬂl%cﬂﬁieﬁf 36f (thQ ﬂ}ueﬁa 1IWéHﬂ9n 1i® tBe RS IJF orR 8r more
hydr oxyl hydr oxyl am ne

2~ COMRSBEF | Prm@lg.ln ¢ SR act - BsthRmARa ey sgpiment of
ached laIlliieoﬁﬁfémﬂla&f}fo@ﬁasmhd Bgghiatlc BBiegdy IS reacted

wth amnes of formula Ill, VII, or X wherein V,WY,

and Rl have the neaning defi ned herei nbefore and Fg

r epatanethies embsdiinten bEtHeypresenbimakntimois p racthoé forinbibding tumor

hecren:a?nl,%ﬂ”e%t?dn lB% 1?15113&%@{ %f rl:ﬁgtg&géc&gglaﬁ%qﬁ D qﬁ}gltoﬁ cgll due to

dexdninigtaring ¢ exid Chaer e¢ll anveffestiveamaurind Orgjop more compounds of
%hﬁﬁﬁlll )&ccdra oea°' %ﬂttheﬂrf@itﬁ?et bEhiPh et ﬁgtHBQﬁv&ﬁlolﬁethere is

cl eaved df [ i nker Yhayin %he nea

de@r@ﬁdséoﬁ Fi%“-‘rt %@f Breducinge ap @nbiscellry %B é%?ﬁt slnc%anarm'

Rsolg@dh‘ilh aﬁlrﬁ&ﬁ@ﬁ%}bg&d man,_se@tmesaa 6ﬂsfc}%kre@fmérﬁ #hith. rc}ompnses
ter.this, the rgxam s. |l i-berat fromthe,. .

o ditinitisi o SR YRl ng Gy ot aR P e R ftic cid

Tygerivativeyas defirecherambefeorof t he hydroxam ¢ aci ds i's

achi eved by treatnment of the resin with 50% TFA in

di chl oronmet hane in the presence of triisopropyl silane

at anbient tenperature. The crude products can be

purified by LC-Ms, if necessary. A nethod for the

production of pure (R -and (S)-enantioners of fornmula

I includes the enploynent of enantionerically pure

am nes of fornulas I, VII or Xwithin the synthesis

o " o s o L_... T
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et hanol , isopropanol, acetonitrile, water and m xtures
thereof. OQther nethods for the separation of

wepastizaper s can al so be applied, |ike the forr@E/EP2W0D606294

di astereoneri ¢ conpounds from conpounds of the formula

| together with other opticald4y active conpounds, e.g.
canphorsul fonic acid or brucin, and separation ofthese

di astereoneri c conpounds, foll oved by the liberation

f (Therefove, sit iapathey embbilireerdgrithe Messohdirvegtion i e method as

f f -
2 gltﬁ&%%eg raleatopee Wil 5ﬁr th}ftlelyeb?]t is g&ﬁ?ﬁ gtg}%g&p afu%gan‘;ﬁgl%st&e-, rectal-,

Setamash->Al aﬁdgm pmaeaﬂﬁeorscgmflﬁegmcebf conpounds of the
general fornmula I X-A with Y= -al kyI ene NH-
- al kyl ene ,

¢ Qi SRR io ROHBEel e EPesh T THecHTaient imyersioh hegt lpapuided an
f anipbﬁn@r@fp&feafdrﬁﬂﬂd)f as adgfiaed deerethbefoteh foat her id iankestisod of

ng é‘B %&%eflﬁglgg '&?%ﬁlﬁj@gﬁ& d%’r g@ér ﬁ eWe halflrg' L& fagmd @mt the
- ahM;doaqmuNHls Gftfhepresent mwelnﬁJHRstsessm taél -jmobifematih properties
?gﬁqg\%agg bteﬁﬁf%ﬁ ht%”?rl ﬁu @E m&\?&l tyl;is@ ﬁlﬁﬁntory activity.

- ahkgrdd wh;ercemmogn sap ﬂlmmreﬁm ipventjog Hréﬁlﬂé§é¥iﬁtbgd fiyy treating

- thdNB: Gifafion oFBAI ?rﬂnﬂ— céﬁaﬂ%c&dﬁgggﬂ% @&Bﬁo@{ds of the present
al kyl'ene as defl(E220 for .for che n _schene

B, INNENUGP apg eXpRefeRE0 by BCHUAR HisfTetmerto SaPRTREPY oYy ani-
| prafifeytive feﬂ@@:t ipaftitllaylysinbgiei tredte@nb efizyhcers<of sheéObagastS lung,
and, R4

B trﬁctsﬁé]al 8‘%66’}36}:‘33503{]&87 %jaaéé%;’m%ﬁari%ﬁ?ol aneq%py dF ihimyaddition
r ienpectdd tlmta ddrivgtiee bbthe joreseal liyveptien (VB postdss pétivaty aghinst a

Muifisks Rachay &
tﬁgn%eam ng nfélg %ghﬁer el %ﬁ%gr&eaﬁ%?% comerct al | 'y arcinomas
aw@msamwena@rn tissuss suehagbe fivepkidaey: Byostite prrhpapcreas.
procedures of organi c chem stry. One exanple is the

iti Oﬂiﬁ(i1 ?{J[ocad%renn%?é%ngg or . ']:"%%&% mlhﬁ% as a sole

d echklﬁF?J oh ﬁfa? Ilrﬁibbfepi’nea.ddittbrﬁﬂbythe ﬁﬁbpht&s dédartidxgligedic rdetivative of

£
h eting Flhvkgg%(v 0, eon(e 81 il}orerﬁgie%érq% tg{n&r: tsubds";'ances ?ql}l er)}glpgf thB&Selected
f dirom) for Xxaniple,tthittid mh{blto&, famexample Wnblhstinie; ajkylb’@m@agents, for
x%l(a&%[enhp—% aﬁlﬂ ?zm)bﬁlgﬁ:h K angh(t)éfﬁx@éix Ca%ﬂgi)%}@'of mlcrotubule

ane or rrn r epar ed
f csseaalyp like  pashtamek ror | eﬂlebftaf(mesag @ﬁ@ﬁ&tabpbléeﬁmfer axgmple  5-

( SHPROEB), caﬁé@t"a@m@ Mthise 4RABInGBiIAL NG hafdxpefta, or, for example,
her el nbef ore, }é reat | ]g t he cﬁr bona}g rQup

aringgy g orangidiptisy | efifiRfe § C”i'Jr and \%eomycm’
1, iduhhaganedint, r axatrﬂipléﬂ tragtuAngibs DA Ismmb’e&*s inhibitors, e.g.

pr esenc‘e of an acid (tolu ene sul f.oni c algms ase Ol 1 1tors, for

t rEPIUBP e SRR at B, “HEP pié SOPTEF R Gm'S ace

acéxamphecktopaside km}ogml gHspense Ime0d1ﬁ¢rs,| fbesxanplé Dﬁmranmd anti-
( (5 %}no}lggn g&xrg%xmlrb' L&é%rseeg .‘58 'S ;3 man or_example
or@ﬁnnﬂt%ﬁﬂﬂj mSQMLla)* c OHYD- -hYdroxy-Z-
hygedlyst érlﬂaozfoﬁ{e@hyqﬁﬁrcﬁ%ﬁaeﬁﬂen ddm Gothar bsaeﬁa eﬁmpaggﬁ@ and

whi ch |s su r édu t| e amnat| descr
PTTIS) 35 RS cAr ST E T HRGITIGN & Presting of Oncology,
OOVHlQék[’chS Vitahp., gemeélaﬂlelfmdnm Ba:véﬁ(AI Rsﬁnbhg sthtedi, Bgghincott-

by_the ound F

amEs %‘ﬁ’ l(f}]?weés’f ?muef Jomfjhge? g’?f?% P%W ceaanC eée‘gé’ et the
oudimuitaegous,o pelfutntiol som seppeste rddsag  bHrindinidupl epapanéndn of the
of conpounds of forrmula V in section (A-2-1). (B-5)
Compounds of the formula XXII1 can be obtained from

the functional group (Fg) protected conmpounds of

formula XXIl (with Pg-Fg- is (R4X)2CR2-) with X is O

S, and R4 is alkyl or both XR4 form ng an optionally
substituted dioxol ane, di oxane, dithiolane or dithiane
r|ng ) by aC| d|c hydrol yS|s of the ketal (X |s O) or

S, . I o Y "
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or net hanol . C) Conpounds of the formula XI wherein Y
is -al kyl ene-NH can be prepared according to schene C

wanpwsara2nanmed XI-C. In the foll ow ng schene CPECTIEP2005/006294

l'inker Y, which is -alkylene-NH, is represented by
-T-CHR 5-NH, wherein T is a & ngle bond or alkyl ene

and R5 is alkyl, so that the resulting group -T-CHR

5-NH- forms an -al kyl ene- NH group as defined for

f dreatnentt  Acerding © Ithissatpseie of, the, wmom thege def pioyifled a

af})hfa%acfeﬁﬁﬂl |p<’i‘ocluo% BSmPAsihg afﬂuk)}ﬁhe&r diebbgielakd der1vat1ve of the

stit is alk a si ond
T AR T

( ceaped 15¢reg1bafom¢ for thedoRiginBiseqimehecf dangergr oup or

precursor group for a further am no function) can be
prepared for exanple from ketones of fornul a

XXhevihiboweing examplds Ridweferendeeareganvided thedii mleciunderstanding of the

CILFLTRR in e SN RSO RSR EAEL le
t Hendastas rapupodiBeations sen baypadain hy pioseduses pey forth without

gr&ggﬁm%rﬁ(gﬁ MpiritTitkdinattidie easily converted to an
o group after the reaction of XXVI with IV, m ght

al so be enpl oyed. (C-2) Conpounds of the general

f dixaripte KXVI I can be obtained by the reaction of
conmpounds of fornula IV with Fg protected am ne of the
formula XXVI (-NO2 as ami no protecting group). The

r etep 1:dR[ 4 @rtriflnoramethody-banzydorgephenyldtethanonge as

descri bed for the preparation of conpounds of fornula
Vin section (A 2- Conmpounds of the fornul a

X&0 14 rnlémlrbeO’i)@@ngmd?N meb Eghsroresttepheonp oidd $05mg -

of 2&@?&%& XXM silh rc@%ﬁﬁﬂeoﬁnOﬁSh‘EeaéHtl?]ﬁQ \Gis?U&ldE@f 868.7mg
examnp em.,cC

| e ytic hydrogenat ono
r ééé@ﬂwglébéﬁitglﬂp@rc@ne%w@? engl r‘?ﬂb e; dropurise. and heated under
Sﬁﬂeﬂ%ut a@or ta. 1;1‘(}3& rﬁbh@lmmg’u{l éﬁap‘éi%ibdl Iand(tG— the fesidpoungdsadaed ethyl
t he a Xl - an_be pr.epar reduct
R ofe JreariopRRE Py ARE RN RE 1AL AR T A ghuigmaond water
XAtiddl owdrt hagnesianh sulfate. Clrepsalvant ofast dveporatedr aid ther reasidae was

X>@u§€ect£ﬁ%% @@{%&1 Q%O%moga e&vgﬁqc&a&/ H%@Eﬁag@ ;asiw gnaa%smg

s edt778mma) 6)[4 E))tflﬂ“éﬁﬂimm]@l@f)’ enzplexy) oIPlFﬁHlIYH efpangmer ei n
Y is -alkylene-O-CHR 2-, -OCHR 2-, -alkylene-O or

E R e e
I | nker Y, \é\hlbch_l_s -?:L'kyl _enveC]}E:HiR 2:|_ or ;]EI:I;RZi-n |2
borts b rmERg | S A0mor - P e s ro TR et RO R Eyion)-
s cptemgl] Rthanode anf Rbleawlelr R2vearie Iafli methangl Wene dddednlibz9.0mg
: &@%sﬁﬁn@? %Fﬁﬂon?.[m(ma opgl | ynéubﬁstorhg A PR Fodium

e, -nesyla

| scyanebarghedrisnendy ithearqaym@h ém(dm Waa| S@@Wél 26hofHPHe control) at
f og el ﬁﬁ%@%oﬁﬁ? t&Fodth %ﬁ‘}%&ﬁitu?é/ thE€RMOIdLRP siefes GRAPANAES off and

of f i um horohydri de or
SoW? é‘?&h%g}aﬁﬁ Ve“(“D‘-’ t)?‘

traes s lfmi%prated and
X dlglﬁﬁéth@ﬁarﬂi W@&E odrd addedrartht eesidueraiileokiolisg tie mbegure was

gen a co ound of th

ge?ﬁ:é‘ilﬁfd :1'% ERDONAL %@Pﬁ?ﬂ ?%P#é ? de2qgf §|Pé“‘%e Niap sgparated

al dnd theergmidsiiawes hercied b times agthoNd aqueouoHER kalntion. Ethyl

D %CetaltiltK aﬁg&]ﬁ% & ﬁl' Q%h‘ﬂ)llpe%ngglex\[lé ?haé@%\l &6d fik In'bcl{ﬂe was, basified
ura rou or satura et erocy [fT

memth 6l WO 9. sThreqrgm;@l phasefwits Sﬁerﬂa@nri thb ew,fous phase

GlL neans a SU|tabIe | eaving group, e.g. Gl is -Br, -1,

-G, -tosylate, -nesylate and the |ike. The reaction

is carried out in the presence of a suitable base e.g.

pot assi um car bonat e, potassium hydroxi de or sodi um

hydroxi de and the like in a suitable solvent, e.qg.

THF, acetone, DMF or N N-dinethylsul foxide (DMSO. In

the follomnng schene D-2 the Ilnkers Y whi ch |s

- o ~ e —— e
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be prepared for exanple from al cohols of the genera
formula XXXIl wherein V and Rl are defined as

whegositzied ore, by the reaction with a conpoundP@¥/EP1803/006294

of the general fornmula XXXI wherein T neans a bond or

al kyl ene as defined hereinbefbée. If T means a bond, W

is selected fromsaturated cyclic groups or saturated

het erocyclic groups. If T nmeans al kyl ene, Wis defined
advasoixtiaghesiivg moad sives vith nﬁlé(hgaﬁatsmfhabbmbhrmdvmnggnlc phases

ORWP dried Q)veIC':MgS®4 Bl thelsolveld evagbloﬁéd é’ttll%du éﬁg@%gsﬁ}eeto afford
and th&ﬁ#ke in g g pres nce of sul tabl e %a gﬁg. ]
pFO8ImE i 8Amseplad € 4- (66{“ ugromstheer-esazalexpr el cethylamine.
hydroxi de and the like in a SU|tabIe sol vent, e.qg.
T or N, N-di.net | fo

(Step 2 P omeRo DRt Heheny SR
prthmhexﬂe 2-earboxgliphad frethyl ksterones of the general

formula XXXIl wherein W V, T, and Rl are defined as

her ei nbef ore by reductive am nation as described in
( Ka -2) selgtipar rafc dApOmsds(0s59moneh| shixpbeng-2,Bdiarboxylic  acid

Coppiineayladsid 9 %Pdﬂﬂo%rﬁ@tﬁa@@w@k%ﬁé@%i @ﬁ‘l ﬁi( Q%Hn%ol) N'-

by the re ction o f.or mul
of 1 ﬁ’é‘FIQPPWHIN*& r1v> 111"Hée r eacthyérpc@a:ﬁld@e “75me
cqnmaﬁtnmn) LlnHﬁiroﬁmﬁgdth@?ﬁ? a&y@.@a&@ ;( : aep f1<30t7tghe(1 .291mmol)
re i.on unds of fornul a ction
AEBBPRS Rere AR Aot SBEHF 258 Dise ol o) 1-14-(4
ahﬂeonyinmn]eexyelmnzﬂexpppimyk}eéﬂa;dmnﬁl n@erieO aﬁ:lziladfrETEe améehction
arn?lx Xl!ll_‘l‘gd f(}(lrk glf] %‘he%uvglw xpgs &éﬁornfed e res@ue was added

wnich Ts ene-
?ﬂaﬂ%@emz and\the @@anlcﬂphase ‘aaSSmcihzglc*ed bﬂﬁdsa@mraeddlaﬂmms NaHCO;
anglunénand vieh Gherat ﬁ%y(grggrﬁE pBXs@rMecmed b, Lh8 the solvent

resulting grou% ﬁ&f orps _an_a en ene gr
a3V < PPRIatedor The Forus Wasseﬁemseckwh disseprapyE to \prwdm@mg

arnd.5REmadot) des‘-{p{a@l(@mﬁwroﬁl@ﬂmty@eigghﬁ&)Jpﬁeaﬂrn%{hy%rbamoyl}

al | bst,l t ut and i s al kyl
hsﬁF@E Xfm% H@P@gggﬁgfor al kyl ene. G2 i's
hal i de, espeC|aIIy -Br or -1. &Bis -Br or -I. (4 |s

R BETHGIREE Akl xa‘gacﬁi%hr i ﬁ%é& ester

artflupromethexyobenzylony aphgriyhtethylkneide). (gompbesh]-1)
Bu3Sn). (E-1) Conpounds of formula Xl-E can be

f le b i
C D BTtk h SAaPr Ogenarl) o - RriReromelmpimariox)-
ofphthg] -lgftﬂﬁﬁﬁiarﬂcgﬂ Il h>é?fé(‘sz’ da/ﬂﬁjtr x§ii6) acl hrﬁeﬂmldésf@ and 2.597ml
CTBS AP\ i AR A i e S 5t o

Cm&ﬁﬁﬁﬁmol)&&)téstﬁﬁﬂ hy(ﬁﬁﬁrde Sh?]li)tleanc’.tharmlozkﬂﬁﬁhfem - &dh Itétﬁperature

i h n
oAy PSSR Mok bl BB RUCTRILRS B el
e ﬁétrats o5 trented Gﬁlﬁhdb)’ age tobureyithe pHWahnett@ ahmsnnamgu Sttteing was
araenﬁﬁ@edr ﬁﬁ‘cltS' ﬁ?ﬁh Whd Bhd R&nfeRr aﬁh %F&Qécg(%f The solid was

f or nul rOVI for

e|waﬁh¢¢aw1%!n nt%hamo BRe &Pp%%‘seah.qﬁ cthe xqombingch orgamic filtrates was
gﬁat@@rﬂl@ @es&[&pﬁﬁsafritﬁfhté?f WHANBIREPEspyRkhdr UnfdLivaer to yield
et

90 bR TR BHerF o g R N i e

f oriffubrameBoLy- bdnzydbxy)qal&hﬁld)—eﬂml}yam&ikb @espouhédi-1) ¢dheilated

0 Bie PSR el oI

al kyl phosphonic ester with trlalkyl phosphite and a
hal i de of formula XXXV in a M chael - Arbuzov type
reaction, its deprotonation with a suitable base e.qg.
sodi um hydride or n-butyllithiumto forma phosphonate
carbanion and its reaction with the carbonyl conpounds
of formula XXIIl to provide al kenes of formula Xl -E
under elimnation of a phosphate anion. (E-2) The
halldes of fornula XXXVI (GB is -Br, I) can. be

o o o - . S
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Hanessian, S., et al., J. Og. Chem 68 (2003)
7204-7218. (E-5) Another nethod for the preparation of

wXbkeoE/1292@ pal | adi um cat al yzed coupl i ng react i PCI/EP2005/006294

exanpl e of Heck type between conpound of formula XL
(G is e.g. Br, | or Off) and5a- conpound of the
general formJIa I XL (See e.g. Heck, et al., J.

‘%s %1 é’ﬂ“ 9736 2320- 2322 An ob ect of th

&H> 4-Bilv @t op BED iR U rﬁ%@ﬁ)r 6ﬁ§ m, 2H), 5.12
co@;ﬁﬁnlsug (8 1phalmacalpy) cal ly effect i ve anmount of one

or nore conpounds of formula | in a mxture with
pharmaceutically acceptabl e exci pi ents and/ or

di Exepmple2 According to a further aspect of the

invention there is provided a nmedi canent cont ai ni ng

one or nore conpounds of the fornmula | as active

i nYepdi kM-Niwogphend)-eflilamiphar naceuti cal |y acceptabl e

adj uvants. Such nedi canments or pharmaceuti cal

osi.tions g be in a formsuitable for oral

G File campeHnd Rs RICRHET én 48 anglngens manmst de) that described in
t a@daﬁipie 1,8tepPefeSm @mt&%he&@h@(ﬂe&rﬂﬁ)n&{fﬁé sgpns or
suspensions; for parenteral injections (including
i ntravenous, subcutaneous, intranuscul ar,
[ rﬂtegﬁa&s{:h(thNnmo phnﬁyd}iedty)caﬂmnmyﬂ-ﬂﬁbpl&md-wrbmhc acid
Suﬁl@&lﬁfé &4 or emulsion; for topical admnistration as
an orntnent or creamor for rectal admnistration as a
suppository. These pharnaceutical preparations can be

obtid ngé chhpBﬁﬁ& 1Y ngg pdrBE i qmmgéu@%@f RY thft dddirSbed in

invention with euti cal I nor gani c or

or FamPeE clar SieBr § %t bxld-nigermhenylinetitylaming e png athigphene-2,5-
t h&ieabbxylicatid. msh@aéthl @erds or its salts and the |ike

can be used, for exanple, as such carriers for

tabl ets, coated tablets, dragees and hard gel ati ne

c @Elnﬁ:e% [ 1-Gl:lAha'hb@hmyl)—ieﬁrykaf&m@]ﬁﬂﬁqﬂieaéimm@qﬁu heid

ar xanmpl e, vegetable oils, waxes, fats,

selrﬁ}lﬂ-hgp{sx% and |iquid polyols and the |Iike. Dependi ng

on the nature of the active substance no carriers are,

hoxve VgikrurkS WAl Iswoﬁlgqtu a%fﬂant hs% [FR2%f g L}ﬁ%ﬁl&l)%ﬁ#ﬂéa&%oyl

ca sul es. Sui tab arrl r pro
iABhSR 2D S lic, 3§ d ety sstere@ﬁmgepallaétw onpefagesal (10%),

gl Mﬁlﬁrrﬁéthaﬂ(ﬁglﬁﬁéﬂihﬁlel“ 19F wad RgdrbBénatddkt - 30§H|Jlair adil 3. The catalyst was
sitories are, f,or exa

up
or i ot 1 Sorvghk e eyphSTated o] AR cb-bH CF pifunerpheny)-
podthdtsbandylitlkeiophére-2-Thbopftianndarethylcater.pr epar at i ons
can, noreover, contain preservatives, solubilizers,
stabilizers, wetti n%gagents enul sifiers, sweeteners,

c citep 4 £ [4 (alsthyht nz)é?ahtn@)‘Pbpn}dhﬁﬂlyi@rbdwsdlsﬂnop}mne-z-
pr&m&gﬁcagmﬁe@ﬁﬁesﬂg{askl ng agents or antioxidants.

They can also contain still other therapeutically

val uabl e substances. Pharmaceuti cal conpositions can

CQ@D&ﬁi&@tréP@ff 804.0:vE NQ1.0kinedT) | BYN Gdi@ihS-gHehyl 1§*ltéhgﬂcai1bamoy1
oun or rous ac
PP Ty %ﬂéalﬁtwﬁ’n 3 190 85 SR 3SRy de and

harm] Stas dreatied vhdér Teflualforeh.ditie sbienl HQs Pragoesed and 3ml

h%ggﬁlé( ﬁ'frﬁ{ﬁz ?ﬁl}lluﬂl %r mggl%&%ﬁkcﬁf ! ow)r\?]grr afdgecl %‘({A}}{eﬁemdue
20%@01\Shoﬁmleaqnso)ussunmomunn (Chloelldﬁ 4dlutign aDdyIOHHeWater were added.
gr'ﬂféulicg}ebﬁp phb @My @ﬁrgcté'ﬂt wafl cﬁchléronﬁ)&ﬁ%rré e ¢ mbmed organic
tion ' fromStep 3 throu sul t 1P
ﬁam‘ﬁ%re dyiedngver (TRagnesium sul ?aée,tthé Sfﬂvmewag .eaanﬂr@t@d @ad the
Step 4 and mx for 3 mnutes. 6. Conpress the
granulation fromStep 5 on a suitable press. Another
pharmaceutical preparation is e.g. a mcro-suspension
of the conpounds according to formula |I. To obtain
said mcro-suspension the follow ng naterials were
used: An aqueous solution of 7.5 % nodified gel atine
XF 20 (Braun) per | nJ ect| on (di ssol ved f| I tered with

o o s - o e M



was then extracted fromthe beads with two | ayers of
filter (100 mm on a filterholder, coupled to a

wo ewspeaed vial by centrifugation at 400 g durPCIEP2005/006294
m nutes and including six washing steps, to give a
final volume of 130 m . After5Benpgeni sation, the
content was determ ned by HPLC to be 45.7 ng/m which
corresponds to a yield of 95 % The m cro-suspension
warssidiuk stibjdcted o sliga g@elnghromatyigvaphy (ethyhlcatant petrolattherl:1) to

foi / h i hey | le- | ke
T g N SO oD -G YA R ino)-phenyl]-
dettBrlginharropy-thiophere dsgrbopyic asidbmsti] estere

m cro-suspension was filled into sterile vials,

capped,.J.abell e ad kept, at, - 200C. Befqre us t he

i Q@Bg'sﬁélaaﬁe}ea sefierbaRis aﬂsgéhﬂdgg’av ige sl (Gpethyl-
v obdrezylamihe)-phéryplhahd}-didde) {eonipbandizi1g) deri vati ve

will normally be adm nistered to a warm bl ooded ani nal

at a unit dose within the range 5-5000 ng per square
meTke tido dpmpowadofast prepamd rialan anakogoap pnandensd ehat described in

0. - | S ar | | de ) .

gl AR, oY LBy L thprpamor-
asthiorhepe-2rcaghoxylip acid angihy] estesugpmpornd 2al: ralcplgted MW 409.51,
expupi ety 24QHYH10/0; AELNNER gﬂDQMPﬁzﬁaﬁ-DMS@f:%ﬁ@!% éa, 1H), 7.69

dajly int r 0 - 100 ny/ i s. enploye
oV o i (5o oy PO T B TyP B bk 13 (m, 160
deqpen i, bl ),upion(d, bH),Ipazst (si 31€pt89,(df 31€) particul ar route
of adm nistration, and the severity of the illness
bei ng treated. Accordingly the opti num dosage nay be
determ ned by the practitioner who is treating any
particul ar patient. Pharmacol ogi cal activity To show
the activity of the conpounds according to this
invention, their effects on a human col on carci nona
cell line was eval uated using a standard MIT-assay.
MIT ( 3-(4,5-di met hyl thiazol -2-yl)-2,5-di phenyl
tetrazoliumbromde ) is wdely used for the
quantitative determ nation of cytotoxic effects or in
vitro chenosensitivity of tunor cells. The assay is
based on the cl eavage of the yellow tetrazoliumsalt (
MIT ) to purple formazan crystals by netabolic active
cells. For details, see Rubinstein, L.V., et al., J.
Natl. Cancer Inst. 82 (1990) 1113-1118. W proceeded
as follows: HT-29 cells (human col on carci noma cel
line, ATCCNo. HTB-38) were cultivated in RPM 1640
mediumwi th dutaMAX(tnm) | (Invitrogen, Cat-No.
61870-010), 2.5 %fetal calf serum (FCS, Sigma Cat- No.
F4135 (FBS)), 2 mM glutam ne, 100 units/m penicillin
100 ng/ M streptonycin (=Pen/ Strep from Invitrogen
Cat. No. 15140). For the assay the cells were seeded
in 384 well plates, 900 cells per well, in the sane
medium At the next day, the conpounds (dissolved 10
mMMin DVBSO were added in various concentrations
ranging from30 mMto 1.5 nM After 5 days, the MIT
assay was done mainly according to the instructions of
the manufacturer (Cell proliferation kit I, MT, from
Roche Mol ecul ar Biochem cals). In brief : MT |abeling
reagent was added to a final concentration of 0.5

ng/ M, added and i ncubated for 4 hrs at 37 0C, 5% CQ2.
During this incubation time purple formazan crystals
are formed. After addition of the solubilization

sol ution (20% Sodi um Dodecyl Sulfate (SDS) in 0.02 M
HCl ) the plates were incubated overnight at 37 0C, 5%
CO2. After careful mxing, the plates were neasured in
Victor 2 (scanning nmultiwell spectrophotoneter,
Wal l ac) at 550 nm A decrease in nunber of |iving
cells results in a decrease in the total netabolic
activity in the sanple. The decrease directly

I M N I I L
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stomach-, bl adder-, pancreatic- or ovarian cancer. Yet
anot her enbodi nent of the present invention is the use

w@boosnzi1er nore conpounds of forrmula | for thePCI/EP2005/006294

manuf acture of nedi canents for the inhibition of tunor
cell proliferation by inductiréf-of histone acetyl ation
in said tunmor cell. Yet another enbodi nent of the

Prese i.nvention is the use of one or nore conpounds
of—‘f%?ﬁ%tﬁ—?—‘zﬁe £or the manufacture of medi canents for
treatment of cancer. Yet another enbodi nent of the
pr h,nventi-on i-s t u ne or _nore conpounds
of&fs‘lg?{r)rsﬂﬁéi efglf’gl%r?'ﬁ%‘ewgsgﬁf %@1@;%9%61%6%37% aments for
t riestingld., eifal.cOrgamic Prioc.cRest Dev. KUPERO) 4p7-@ss at e-
I eloin; H.EL gnRch -1 | £=,,0r ovarian
cancer” HY%f Qﬁﬁérﬁ&@%ﬁqﬂggué&é%?%5 ?ﬁged EFF sent
i rfvitams DM 1 -setiaheTetrahedfondrest. 89 ( 19BL2936M936Nds  of
favieal €.-p. fepl. tiReaREAH ok N1 991 Fads gament s f or

e he

treat of . neopl a of th t opoet1 c and
| ﬁ"dﬁ% Je %9%#@?%%%@35%&19&}99&8%%- of the
pr[iéTdﬁtﬁ; \’}'ﬂ\/ é{hﬂl'tn_&lihni g @dﬁb@geﬁgpsﬁ.;hr@h?ef:iP}%cie‘#l&F&tPractice of
ce proliferatio nduction o tone acetyl ation
in a turmré%cé’??gf ’ %Béfﬁt’ iflpzi’é‘?ﬁoﬁti']g‘lwé’PiPr\’bj’ﬁfhfr%Qﬁant unor
cdlvang . 4§ teds, Tewaladoomi.eto39¢e98) L93MRecompounds of
f . C j f ature of this
Qfdﬂéﬂa?d,p., tetﬁﬂg., Ii’%?ér&&cﬁ eh .e?léé Elll'égi)pbe

aspect .o vent'i on ovi ded a net hod for
p ¢siaqy Saft dnd- OngeChem @f (2003)at204+7288 f ect in a warm

birnoReRI FaRt AR OfHCReAS3 BYy2) 7325888, Of such treat ment
Wﬁ‘kCh C rln%ﬁs agm al stering to sal.d” ani ral an
ef TRDER e Rihogen der eEaripthen Chemies Nolsy KiVél and &V/2, Georg
derivati Vﬁ‘h&?ﬁnd%ﬂldgesltuhﬁﬁﬁi nbefore. Therefore, still

fy

SIOROE LI REE, T, S R T he t unor s
c Hlimlrara, Koy @abt J. Chemngoc,., Rerkia tTatss: 2 (20000 a39-15dgomach- ,
bmﬂﬁlgfF.Y.,@?%%@%gg%og?g%?g?%i an cancer. According to

a_nor re e present invention there
i 2y Bi-detialard ctehgsondietsf 3% (A89§) 204112844 as def i ned

hﬁbﬁieﬂp,%ftﬁl,g.@%.Oh%&.%@(@ﬁ?ii&dl% treatment of the
hmn r ag]: ga% b gy b therapg. have now found

t RA"™ e 5 &rd- B’n‘g EMdPi2q HE9r&IeR8 i nvent i on
pdEsens, AL etak) JL ARL. Ohife 564, 1100 (BOOPRIBbaHsYhi ch are

bek.iev t ri from thei i stone deacetyl ase

in alr%’l’? g“}'yqugttréﬁf' .anﬂ?c,IB?td]{)%g%OéB)(ﬂzéotlgﬂréounds of the
pMagyanoff, Byaret AlorCheno Wede892(198%)868-92pr treating the

p ' ) O [ t,gells. Accordingly the
cgﬁn%gﬁﬁsﬁt%fwésgﬁe%g@qi 2nf%:/enti on are expected to be
ul¥Breller, F andelschierskentht]. GhemabrrarCheyn. onvid ey 1895 )a0a51646

PRoY o, S 2dtia¥.eAREWE ChemP #(F (2001 l0.Y5 I N the treatment of
on, rectum stonach,

C ers .of e breast, lung, co
AN TR S B IR e PR
aPddintliovl.,ex plg gt &eh. Chah. Socderd Mabi)vsosfz3bhe present

i ntd on w.l | -posses I Vity.against, a range of
| B R YomhoRering Al G2t 2262001 ot such
aSmithy diEhatrals, JaAoh. ShemoSas 105(1983)51598-158¢h as t he

| ¢yEyr [ tat ncreas. e .

e B AT, 0T o, o) B SRR o PBtmmsaical afor Gerag
may be apptivetiradhimicdica (HECADZ michpg@po2)nvol ve, in
aSiahich. iCYinin@int {18t Jd(oPhesyy di carboxylic acid derivative
qﬁ 22@ |gvent|on, one or nore other anti-tunor

S % fhé %, for exanple those selected from for
exanple, mtotic inhibitors, for exanple vinblastine;
al kyl ati ng agents, for exanple cis-platin, carboplatin
and cycl ophospham de; inhibitors of mcrotubule
assenbly, |ike paditaxel or other taxanes;

anti metabolites, for exanple 5- fluorouracil
capeci t abi ne, cytosine arabi nosi de and hydr oxyur ea,

or, for exanple, intercalating antibiotics, for

o o o . oy
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defi ned herei nbefore for the conjoint treatnent of

cancer. The foll ow ng exanpl es and references are
w@e@siziaeo t o ai d the understandi ng of the presPCI/EP2005/006294

invention, the true scope of which is set forth in the

appended clains. It is undersbtbed that nodifications

can be nmade in the procedures set forth w thout

deﬁartin% fromthe spirit of the invention. Exanple 1

St ﬁ 83471 4- (4-trifl uoronet hoxy- benzyl oxy) - phenyl ]

- eUbaengodo a m xture of 300.0ng (2. 203mmol )

4- roxy,acet ophengne a 305ng (2. 207mmol ) pot assi um
ca%gﬁg‘? ’S&'Sﬁ’ﬁﬁaﬂg oﬁge%a%oca d§68bE33my

( 3W3gérsyal, hnd S¢Hart, H. 4y Dereibany) (19e8z3308r 21 de

dr ' d heated under reflux for 1d. The sol vent
was evaporated and to the residue was added et hyl
acWQ@¥706M3e or gani ¢ phase was washed with | M aqueous
HGvs@l/83don and water, dried over magnesi um sul fate.
The sol vent was evaporated and the residue was
suffY/8HI858 silica gel chromatography (ethyl acetate/
n-wepdaoes5k92) to yield 552ng (1. 779mmol ) 1-

gt ﬁ§%6%£bgoronethoxy benzyl oxy) - phenyl ] -ethanone.

| -WO 34076306 uor onet hoxy- benzyl oxy) - phenyl ] - et hyl am ne
qug) j of 552.0ng (1.779mmol )

Ih&.-@a§%¥@§Iuoronethoxy-benzyloxy)- phenyl] -ethanone
andOn/etdDar sieves in 10m net hanol were added

1649 &8y dydi- 35mmol ) ammoni um acetate and 78. Ong
(1. 241mmol ) sodi um cyanobor ohydri de and the reaction
miWPU0%0442 stirred 26h (HPLC control) at 50C. After

cog o3gotqasg oom t enperature, the nol ecul ar sieves were
fil.te and washed wi th nethanol. The sol vent of
tﬁ&kggﬁﬁﬁﬁé% filtrates was evaporated and di et hyl
etWer034087066at er were added to the residue. Wile
stwbri'orag/otll_,jﬁom xture was acidified with 6N aqueous HC
sol ution to pH2. The aqueous phase was separated and
t VWEO8Yzdite phase was extracted two times with IN
agrsRy$.pHE a1 9l | A added to the
043Pt a JIA. RO 5 h%’lg(?%ﬁe)%b%\%@%

t. 0 1
conbi ned_aqueoQus ases a ure was basified
wiVHEINS NG ort al.o. Slag.(Cherm S94 1 Y609 HO¥e was separ at ed
N ndaheki AY 84S TRRAREUGSLEK b 280086 56405083 € times with
ebpgl at e ghe conblne% or gani ¢ phases were dried
0 SgeK/Sé > el PHRhestsI VAR 8attor at ed at reduced
piYésdetel. f Orgal bwora(286:8.3280D-3484 861mmol ) 1-
[4-(4-trifluoromethoxy-benzyl oxy) -phenyl]

-ethylam ne. Step 3: 5-{1-

[4-(4-Trifl uoromethoxy-benzyl oxy) - phenyl ]

- et hyl carbanoyl } - t hi ophene-2-carboxylic acid nethyl
ester To a solution of | O Ormg (0.859mMmml)

t hi ophene- 2, 5-di carboxylic acid nononmethyl ester in
25m di chl or onret hane were added 253.0ng (1.293mmol)

N - (3-di net hyl am nopropyl)-N-ethyl carbodii m de
hydrochl ori de, 175ng (1.295nmol)

1- hydr oxybenzotri azol e hydrate and 130.7g (1.291mmvl)
triethylamne. After 30mn at roomtenperature 268. 0ng
(0.861mmol ) [ -[4-(4- trifluoronethoxy-benzyl oxy)
-phenyl] -ethylanm ne were added. The reaction m xture
was stirred for 6.5h. The sol vent was evaporated, to

t he residue was added ethyl acetate and the organic
phase was extracted with saturated aqueous NaHCO 3
solution and with water. The organic phase was dried
over MgSO and the sol vent was evaporated . The residue
was triturated with diisopropyl to provide 249ny
(0.519mmol )

5-{1-[4-(4-trifluoronethoxy-benzyl oxy)-phenyl]-ethyl ca
rbanmoyl }- thi ophene-2-carboxylic acid nethyl ester.
Step 4: Thi ophene-2, 5-di carboxylic acid 2-hydroxyam de



(s, 2H), 5.07 (t, IH, 1.45 (d, 3H) Exanple 2 Step 1

| -(4-Nitro-phenyl)-ethylam ne The title conpound was
w@e@parEe i n an anal ogous manner to that descrP@EEP1005/006294

exanple 1, step 2 from 4-nitroacet ophenone (reaction

time 3d). Step 2: -61-

5-[1-(4-Nitro-phenyl)-ethyl carbanoyl ] -thi ophene-2-carb

oxylic acid nethyl ester The title conmpound was

prepared in an anal ogous RateneClaimst hat described in

exanple 1, step 3 froml-(4-nitro-phenyl)-ethylam ne

and t hi ophene-2,5- dicarboxylic acid nononethyl ester.

Stkp 3The compounds according to formula I

5-[1-(4- Am no- phenyl ) - et hyl car banoyl ] -t hi ophene-2-carb

oxylic acid nmethyl ester A m xture of 500ng

(1.497mvol ) 5-[1-(4-Nitro-phenyl)-ethyl carbanoyl]-

t hi ophene- 2-carboxylic acid nethyl ester, 200ngy

pal | adi um on char coal (10@@,_ﬂ0n1onethano

was hydrogenated at 30nbar f hi{ The cat

filtered off, e sol ve 18 _ev gi ve
5-[1-(4-am no yl)- N NH
et hyl car banoy '9 S -car"boxyl ci %éEt hyl

ester. Step 4:
5-{I -r4-(3-Met hyl - benzyl am no) - phenyl 1- et hyl car banoyl }
-t hi ophene-2- carboxylic a%%gngﬁﬁhyl ester A mxture
of 304.0ng (I.Omol) ’
5-[1-(4-am no- phenyl) - et hyl car banoyl | -
f hi ophene-.2-carboxylic acid nethyl ester, 120.0ny
(I.Chﬁghﬁf?htolualdehyde and 2n et hanol was heat ed
under reflux for Ih. The sol vent was evaporated and
3m THE and 315 g5.0nnnl sodi um cyanobor ohydri de
were alideds ellsyk ;'Y‘gic asoptimmallpsubstitutehosedr eyereldirses by halogen;
annnnivn1nggﬁ{ eSPhtyignd 10n water were added.
The aqueous phase was extracted w th dichl oronet hane,
the co in@&iorganic phases were dried over magnesi um
sul fate, tlecsm®+ent was evaporated and theresidue
subj ect ed %ﬁy%i|i0§ gel chromat ography (ethyl acetate/
petrol et Hi 1§04 5 yield 175ng (0. 43mol )
5- {1 - [ 4- ( 3alplehydO-0EHPY) ani no) - phenyl ] -
ethylcarbqﬂﬁgl}-thiophene-2-carboxy|ic aci d net hyl
ester. Step 57 Thi ophene-2, 5-di carboxylic acid
2- hydr oxyatNRHEHRE{ | - [ 4- (3- met hyl benzyl ani no) -
phenyl]-etgm&khggngg) (conpound 2-1) The title
conmpound was gre ared in an anal ogous manner to that
descri bed rHkykn EHR-59%ep 4 from
5-{1-[4- (3amehyinle-penzyl am no) - phenyl ] - et hyl car banoyl }
- thig@hene- -carboxylic acid nmethyl ester. Conpound
2-1: | cdf &ES” lifé@‘.l’Sl, found MW (MtH) 410. 0;

H- NVRV( 400a btazataditcathds@lic gsoep;8. 56 (d, I H), 7.69 (m

I
iy el o) [T 105
2.27 (s: al-bqterﬁalﬁbgr@di); @H) Li st ’ of Réf er ences’ Ar anilos,

A, et al. : . 4 -

Bast i n, R PIEIE MERE sltipdoh R Gy b
427- 435 BrhglggensQealkyletS(8);-alkyl, AvHEaterh sodN (alkyDos (wissgh the
1539- 1546 a@ﬂ@gﬁou@-rﬁﬁy-rbe o&ﬁfonﬁﬂy subb@iut&NeHR BAe bleberaBfalogen
(1998) 2933-2936 Chen, C-P., et al., Tetrahedron Lett.
32 (1991) ¥9%§.7178 Corey, E.J., et al., Angew. Chenmie
110 (1998) 2092-2118 DeVita, V.T., Hellmnn, S. and

Ros enheidaill phafinaceGautigaccePidbitcdah gferebfPr act i ce of

Oncol ogy, 5th ed., Lippincott-Raven Publishers (1997)
Evans, D.A., et al., Tetrahedron Lett. 39 (1998)

2937- 2940 CGoddard, J., et al., Heterocyd. Chem 28
(1991) 17 Hanessian, S., et al., J. Og. Chem 68

(2003) 7204-7218 Heck, RF., et al., J. Og. Chem 37
(1972) 2320-2322 Houben-Weyl, "Methoden der

organi schen Cheme", Vols. XV/1 and XV/ 2, Georg Thiene

~ir 4 o a
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Marks, P.A., et al., J. Nat. Cancer Inst. 92 (2000)
1210- 1216 Maryanoff, B.E., et al., Chem Rev. 89

W@ 1®89211863- 927 M t sunobu, O., Synthesis 1 (198dI/ER2088006294

Muel | er, H., and Tschierske, C, J. Chem Soc, Chem
Conmun. 6 (1995) 645-646 NoyeekR2, R, et al., Angew
Chem 113 (2001) 40-75 Pallavicini, M, Tetr. Asym 12
(2001) 2489-2495 Palucki, M, et al., J. Am Chem
Soc. 119 (1997) 3395-3396 Rasor, P., and Voss, K,

Appl i ed Catal ysi s A General 221 (2001) 145-158 Smth,
HE , et al .. Am Chem Soc. 105 (1983) 1578-1584
SE lecmpomawr%srpcem Lwlefireinr s) , * Handbook of

Phar napeutJag@jemg@ A él{ea]gﬂl—le‘{ﬂéptl ca Chimca Acta
(VHCA),,, Zuri c 2002) 1998, 28(2

4067 V¥ 2, 168@ &Sfé’%@g 757&11%‘%6 tpcr em&awé?/ Forl,
WS., et dlalogén, -@mﬂ@)%{ﬂ)@@ﬂayl SISI-K(Q.]ﬂﬁJ-))r N@ﬂ(ﬂ)ﬁﬁ@l@efr&n the

A, and Scha 2303-23

00 01/ 855700 W Ty b CRE AR Shstiulse ol s e halogen
03/ 066579 awWne3/ 075929 WD 03/ 076395 WO 03/ 076400 WO
03/076401 WD 03/ 076421 WD 03/076422 WO 03/ 076430 WO

03/ 076438 WO 03/ 087066 WD 2004/013130 WO 98/ 55449

Vot e, Process forghhe gpanufactuye afitben(Rycor (B1-gngntdgmgrs or racemates of
6054- 68e 80Mf>b@1'iHs'of%Pﬁ4ula Eby ?éac’ﬁm%]a cShpoufd GMbrmla IV
(1994) 6095-6097 Yamazaki, N., al ., Tetrahedron
Lett. 42 (2001) 5029-5032 Yeager, G W, et al.,
Synthesis 1 (1995) 28-30 Yin, J. et al., Og. Lett 4
(2002) 3481-3484Patent @hains 1. (hhe conpounds
according to fornula I V\:herﬁhn Rl is al kyl,
which is optionallya several tines
by hal ogen; V is phe etercarylene; Y -0O;

-O CHR2-; -al kylene-0O; -al ne- O CHR2-; -NH;

-NH CHR 2-; -al kyl ene-NH; -al kyl ene-NH CHR 2-; or

-al kenyl ene-; R2 is al kyl or hydrogen; Wis a
saturated carbocyclic grouformalasldf,urat ed heterocyclic
group; a heteroaryl group; or a phenyl group, which is
substituted one to three tinmes by al kyl, hal ogen,

- O al kyhereinS( O) 2-al kyl, - NH(al kyl) or -N(al kyl) 2;

wher el r]31ts Igr?a]kyl group;

with an racemic, or (R)- or (S)-amine of the formula X

R1

ofoas

Y

formula X,

wherein
V,W, Y and R! have the meaning given in claiml,
in the presence of a suitable activating agent,

to give a compound of formula XI
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al kyl group may be optionally substituted with one or

several hal ogen atons; and all pharnmaceutically
wa@emepeakl e salts thereof.2. The conpounds accPCHEPIPOS/a6294

claim1l1l, wherein Y -aHcyl ene-O or-al kyl ene-NH; and W

Is a phenyl group, which is sgbstituted one to three

times by al kyl, halogen, -Oalkyl, -S(O 2-al kyl,

-NH(al kyl') or -N(al kyl)2; wherein the alkyl groups may

be optionally substituted Wth gne or seygral hal ogen

atons. 3. Process for th anuf gcture of [fhe (R)- or

SSRof

mul a~1'V fornmul a
al ky| group; an racemc, or
(R - or (S)-amine of the formula X formula X, wherein
V5W Yand Rl have the neaning given in clainml, in the
presence of a suitable activating agent, to give a
conpound of fornula Xl fornigrauwa XL wherein V, W Yand Rl
have the neaning given in claim and R3 is an al kyl
group, which is treated wth hydroxylam ne to give the
r espechhateinconpounds of fornmula |I; and if desired,

transf ' idc ounds into.their 3.

phar kY 2 ﬁﬁﬁfégﬁ%ﬁmg iR i d5imiLenddR? is anale! sroup,
cont aiwhicly ioneated with dydoxplhuins t@gber tie ngspeotignyoripounds of
t he le%.{rﬁﬁla]r e 2 as active ingredients together with

phar maceu |c’aﬁqy accept abl e adjuvants. 5. The

medi canment according to clains 4 for the inhibition of
tunor eelil.. g ol EON. O o) n .
conmpo ul% dgésgcg:%’o rtf |n§%?{ll!cl)r%; nsf} @of&;?ﬁ)gﬁ? ai {rrlég 1ﬂltegI Zlﬁg grrﬁaceuucany
t he neasespiaRlesalisof nedi canents for the inhibition of
tunmor cell proliferation by induction of histone
acetylation in said tunor cell. 7. A nethod foy

'n‘ﬁ i bi@ MGIRHHDF CORRInR B¢ PRFT SAMBYUR %F&P’f‘{i% fft any of the
hi st ondaims dt tyl 2hd autive ingtedienm togeeidr withuphdrthaceutically acceptable
adm nias(.it. rain g to said tunor cell an effective anmount '
of oné or “orf e conpounds according to one of the
clains 1 to 6.

5. The medicament according to claims 4 for the inhibition of tumor cell

proliferation.

6.  The use of one or more compounds according to any of the claims 1 to 2 for
the manufacture of medicaments for the inhibition of tumor cell proliferation

by induction of histone acetylation in said tumor cell.

7. A method for inhibiting tumor cell proliferation by induction of histone
acetylation in a tumor cell, due to administering to said tumor cell an
effective amount of one or more compounds according to one of the claims 1
to 6.



