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THI ENOPYRI DONE DERI VATI VES AS AMP- ACTI VATED PROTEI N
KI NASE ( AMPK) ACTI VATORS FI ELD OF THE | NVENTI ON The

w0 pwensicah rel ates to thienopyridone derivati VRGT/ERZD9/003210
are activators of AMPKactivated protein kinase (AWMPK)
of formula (1). formula (1) The invention also relates
to the preparation and use of- these thienopyridones in
the treatnment of disorders such as diabetes, netabolic

indolg IRb RERr ke oo BpRer profctRE YhniE A RS oroues
novel conpounds havi ng val uabl e properties, in

The féséntGiNettionertestd EbmpaindewhichtareQisdiliefop tHRNsotddtion of

of nedi cagents. The resetnt inven(ﬁ.i on relates to
Organts HREHREY T HomiegRI0G AFRR 4 QYANIPG LRGN 2dlgs gt least one
amin@geugniliherineéntitinsfeisthes relatels tas mphoabss &or, thepreparation of these
comeBAts 87 10 7 Lo a5 70681 EIGEH I o0 R o e
procesgiontbetnretacting igaetian and thiemipiected pmipouAgs thereof.

adm ni stering an effective anount of a conpound of

suitsbl Rah ot SR 5758 BUF BB bR LRy
becauseloitherdifficalyntntenaats the knogwrepiicéedtmg groups. Thisa@ppbes parti-
cuarISpEbI8E SAOMR 8 e 06 nd S0 aE RS b8 ol
moietyy isifrgeatdmpertancpraf gpadipnfad nuMgrous saygreupstances.

DuringRé @buplirRPrdcEsh Sg@anidine praicdtioh %@_ﬁ?ﬁiinggg gébé@sér? tétavoid

acyia BT S AT L, o <h LB T sl tine anc
d-lactancformiiatignt o t he i nvention to a patient in need of

Depeﬁﬁ@?j @ﬂth%dégdygilﬁérs%it@r itl'\%{r%it EBH\%%I%SQQEE%%BWQOUW for

I enop one es activ

arginingeare footoduenasafeny dfrasl Rde 5 4 &-pestasaethy|opremapfhsdfanyt (Pmc)
and 2,98 7 peRErhethyRiislydrbBah FBTatan0s-stifeR@t(Pf). PeWaRet itese pro-

ecting i B B s REE ke TP Dol G5R an
longeanemewdlttane hEnereforbathe krewn gaanidinoeprptemting grbups awd prone to

form B S0 B Ml BRELOe ) g (18 ieayagt
peptiges WA MUl Rsoiping tasidias erdfpPeptide epaiaining tryplopfane
Carpifio [t T etraREdioL.etitns HD98] Wbl B4hNBRAS,; 78 X3LMB32) compare the

oot RS o e e D S Sl o S i cha

prote€tion.experi nental investigations, where they provide a

, i _ S
WO Tl gl ASRICH Dl ) b
and irdpledpterpadiatasasi s (Hardie D.G and Haw ey S. A
Lwe AMP- ReScribateg sphipletisnofticte®eyclicheulmg T adas WaigR for example

comg%éﬁ,%tng_ﬁ I '%éfr’gi\éky.su‘ " € rz%&g F 7 Zeéémprzé ' #%i 7ﬁ§§2&5‘% uper
It is amadbgdet|of the popsieat owenti@n to hrvideSe compraunsiaghich easilBpdgtects the
quaniffe bl bl ap ST Sohboil Rt Tlari I Baph{iREfovek®

energy depletion. The resulting serine/ Threonine

The dbjsstRIzRENDET bV s AcHIORId BPIMEESMpEaAds bPclalim 1, which can be

adaptation of cell ul tgglismt | ow.energy .state

prepafsd Bydne Brackss GO ABE IR ISHeo ALk MO TAS §  the

protectidn pidcess ob tlaim A Zaffrd mgneprppawretssefsclaind 18ct | vat i on
of ATP generating pat hways, and therefore regeneration
of ATP stores. Exanples of AMPK substrates include

In ong @speet, theapresepbinyeatien (saep tadccamprnshot fosmyla ase
(Carling D. et al., "A comun bicyclic protein kinase
cascade inactivates the regulatory enzynes of fatty
acid and chol esterol biosynthesis”, FEBS letters, 2283,
217 (1987)). Phosglhswrgq'is(gmﬁmcmullgrgj ore inhibition
of ACC | eads to a decrease in fatty acid synthesis
(ATP-consum ng) and at the sane tine to an increase in
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transcription of theses genes in hepatoma cells
(Lochhead et al, "5- am noi m dazoi e-4-carboxam de
WO 2@woasde; mmcs the effects of insulin on theCT/EP2009/003210

expression of the 2 key gl uconeogeni c genes PEPCK and

gl ucose- 6- phosphatase, D q?e_t es, 49, 896-903 (2000)).

AMPK activation al so down-régul at es gl uconeogenesi s

acting on sone ot her genes expression. These effects

may be due to its ability to down- regul ate key

transcrl ption factors such $?§EBP lc (Zhou G et

al., "Role of AMP-activated DfS)teI n ki nase in

mechani sm of metformin agtion’ ~0. din. Invest. , 108,

1167 (2001 )), ChRE i T, et al., "mechanism

for fatty acids spari ' BI ucose |nduced

transcription: regul at M0 Nar bohydrat e response

el ement bi nding protein by AVP:Aacti vat ed protein

ki nase" J. Bi ol . Chem 277, 35&9 i nvol ved in (Le&'ll)erc

| . et al., "Hepatocyte nucl ear facto r- 4D(2001 )) or
whereH\R! # hydregén n@i_ymilkyy,-@ns atkooty @l €asalefitieRY BB g, atkyh

Cis a%%‘ﬁg {télg,gg%%ylﬂ‘y%’o%ﬂ) i‘#?ttsgetﬂg??cg'Walfﬁ&gﬁﬁof formula —(CHz),—,

wherejfho ipap inteaet semos tq ﬁaﬂsaﬁhmm@ﬁm halegen.i was alkyl, Suehalkoxy,

Cis aﬁ@ltﬁ%oghérYﬁW b8hz§k afl-X is EFRAGKMEbE BRbrRhet ranscri ption
MP-acti vated protein ki nase; Phosphorylation of

p300 bl ocks its interaction with nuclear receptors” J.
Here d&idobs falloaus, they erm3&34,1alkRi0klto) e anderbfdicPto MEBK any linear or

brancﬁ@&?fkgleér%glﬁ g"ﬂEet&t{ @{7 c%’iPrfoCrﬁ%tg)'gfsgtFﬁr &2‘%5 eole tr%e ﬁ;rm “C1-6 alkyl”
COMPIRESArours sucla agdoethut, @cﬂhylnprpavhuswrowlt butyl, mhutxdnseqerbutyl
tert-b u‘lYppéfWI %dWRBQﬁe!WI&Rﬂ?Hé&%erW%@bacilﬁleﬂﬂ%r%byl) hexyl,

™

Hut be l'ectrical “stimulati
isohe Iggn sad']det §C'I§‘teyl - CoA car boxyl ase and
Accordinglye teeteriViRa Gt alkak@dmpans eigrolp keagosAdof i CRhatkybgroup as

defineff A% A1 an YU o Ity By ingl ERLalent Bl 10 0" ©

In the gpmekmanner, the tera “Gd-s alkxltiia” Riesans; azlgrqumcvns@%ed of a Cq alkyl
group%%@ﬁbb‘éﬁ‘fo@@ AR AR ABALlnKRYL Wa %ﬁigq'e eévaéht Sohdand

Here %}gﬂ%%?cﬁlﬁgg tﬁﬁ/gg% “hglc?gen Eﬁﬂff@g’?\@gr@qzcr( %@@q)t)romme and iodine.

conconmtantly with glucose transporter 4 (G.UT4)

Favour%ﬁil otﬂs‘éﬂg%?%r& @\Zé% ogf %tgg ?%g%;é%dﬂffﬁ@hnglg L@% wherein R,

R, Riindr are asslefiosdiahoverwitk tecexteption of d;methalindele;3-sglfony
chloridd?1667-1 671 (1999)). Over expression of an kinase
ead subunit in skeletal nuscle abolishes Al CAR but
partially inpairs contraction-stimnulated gl ucose
Ina pﬂé}ﬂéraé@e(dbﬂcbdc}neﬁlt Rlland' R? afd independdMhaCt i, \eikyé,cC ) atkeixy or

Crs RYBRBER 15 FRARB 3B AE R B B BFordgiE 100
(2001 )) These findi ngs suggest that additi onal
Ina p%ﬂ&ﬂl‘é@ﬁ%ﬂ@ﬁ%@ﬁ? bof R %‘h}i]j' I@haﬁm%ml AL heé’é}i AR X is

I'S agparen 'fects

chloring be{ngAR-gimethyladelenieuleny! pBigpitee ek ihereakeeolaanypnisce, this

compaolref WildiB sbtrievidted B8tMES-Cl.vat e AMPK, investigation on
t he downstream substrate(s) of AMPK-nedi at ed gl ucose

upt ake is lacking. Mdre recent reports reveal ed that
In a futthier ashactofitize pfes%ﬂimwr\((imme)cdmpwnd Obformala(ll) is prepared by
! ¢ .

@ procéggﬁlblﬁﬁ)(r@{ ~mul }?ée‘g% %c%rﬁg au%(?rgEgl.Jﬁ? Cghl ti on to
insulin, contraction and activation of AMPK byAlCAR is
associ ated with increased phosphorylation of AS160 in
rodent skeletal nuscle. Phosphorylation of AS160 is
i npai red or abolished in skeletal nuscle from AMPK a2
knockout, g3 knoc&op$TITOTE SHEE (RS E Mgad nmice in
response to AICAR treatment (Treeback et al.

AI\/PK- rredl at ed ASl6O phosphor yI atl on | n skel et al muscle
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but rather due to phosphoryl ation by one or nore yet
to be identified upstream ki nases. Based on the
whpawizdge of the above-nenti oned consequencesPOl/ERNP¥003210
activation, profound beneficial effects would be
expect ed fronrrn Vi VO actrvq;ron of AMPK. In liver,
decreased expression gl uconeogeni c enzynes woul d
reduce hepatic glucose output and inprove overal
gl ucose honeostasis, and both direct inhibition and/or
reduced expression of key enzynEijn l'ipid nmetabolism
woul d increase glucose uptakeDand fatty acid oxidation
with resulting inprovement of g' ose homeostasi s and,
due to a reduction in intra- triglyceride
accumul ation, to inpr g. @ 3:F1ti on. Finally, the
i ncrease in energy expe e ghould lead to a
decrease in body weight. ‘e cBhbi nation of thes?
effects in the netabolic syndrogé woul d be expecth to
significantly reduce the risk for acquiring

wnerd 5L YRR Y oA aBRAECP) ST MR g o

OXNVHHQﬁWﬁblnldazole 4- car boxami de- 1(beta)-D-ri f uranosi de
infusion on in vivo glucose netabolismin Iean and

in 2 pERfrod Ensoamant, 324 4 Ry 94 BIUSPEDEPRUY Gtk Cros ANORY or

Cia dkyuhm;ralndd%% deydregemenbalogpnoves gl ucose homeost asis
in insulin-resistant dlabeted (ob/ob) mce"
Di abet ol ogi a, 45, 56 200% Eseth A E et g

In a mose prefesred armbedimentskathirandbR? e olethylantbRdis Mydregen.
mnth AICAR decreases bl ood gl ucose concentrati ons”

i RS ToeFlp RPN ol e ) BT ki acidc form

and trreesbrcmmrm‘ttab@bmpodjrﬂtaﬂfbmmas(l)andy bewsyesl 48 madient. Any salt

f.the insulj .
form dr%egré ?%5 % érﬂg o"i‘técr?ro |§RI)%% % éﬁﬂeg{ %uﬂf?&g%lgso%%%a the sodium
salt, tlushpptassm&a?/whﬁmcmm saltandsthedpwridimigresaltl i ed on t he

AMPK activator Al CAR a cell perneable precursor of

ZNP. ZNP acts as . an intracellul ar whe
Ina p?(l}(P ned pg}k@gjrmgnh, '@‘h r%q,g@g”s p@{;fgrrged vrgthaq;]eeoxrlgmlum salt of the
compstindrof foreulMPK activity (Corton J.M et al. "5-

am noi m dazol e-4- di carboxam de ri bonucl eosi de, a

specific method for activating AVP-activated protein
Prefetabha oxalyhchlpride is eppliedfor tiireadlionBi ochem , 229, 558

(1995)). However, ZMP al so acts as an AWP nrnic in the

regul ati on of ot her enzynes and therefore not a
For thgﬂggpgra@ogw%&st rapgtsbrlrtal? mlqut ogmx’@ggayggwtaple solvents may
be applied. Bilitable $di¢eribiaracoiveatswhphad®hot Foaeasathithe rédigtants or with

the prbliid 4TI \vpii syt RABHTaa BT By, Fupmples of
suitablel soly0BAre didderonadthane wh}@rommdicmbmmrmm rt@trthdro-
furan anqu Bioxangf PREERLN ok?arrarowfr@sgg%dggé&as%

mnistratron 1 n _roden esity an type 2
The reaciigaimaay PB@r%P%ﬁOW‘e‘éW'tﬁPUt aselveBbt of
-am noi m dazol e- -carboxi m de-i b-D ri bofuranosi de

si,on_on.in.viv net abol i ' .ea d .
Expediguli? V58 sibtiop i pofofnef B e Bis8Rae SEN. ftithyeiraamice.
S.M et al., " 5-am noi m dazol e-4- carboxam de
I t: v sis
i an BUHRNE)RES: HESABEER i IS % BHEBRa b
Di abet ol ogi a, 45, 56, (2002), Halseth A E. et
al.,"Acute and chronic treatnment of ob/ob and db/db
mce with Al CAR decreases bl ood gl ucose
concentrations” Bi ochem Bi ophys. Res. Comm 294, 798,
(2002), Buhl E. S. et al., " Long-term Al CAR
adm ni stration resuUBSHITORE BHEETQRULEL28) bances and
| oners bl ood pressure in rats displaying feature of
t he |nsuI|n resrstance syndrone Di abetes 51, 2199

VY. Y. Y. Y T T e 'Y NN~
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transgenic m ce has denonstrated the Al CAR effect on

stinul ati on of glucose transport is dependant of AWMPK
waeabaaiordon (Mu J. et al., "Role for AMP-acti VBCEEP2009/003210

protein kinase in contraction and hypOX| a regul ated

gl ucose transport in skeletal nuscle", Ml ecular Cell,

7, 1085, (2001 )), and t herefore I|kely not caused by

non-specific ZMP effects. Simlar studies in other

tissues will help to further define the consequences
of AMPK activation. It is expectged that pharmnmacol ogic
activation of AMPK will haveybepefits in the metabolic

syndrome w th inproved qucoééSand i pid metabolism
and a reduction in body w “® qualify a patient
as having netabollcnﬁ g out of the five
followng criteria vat ed bl ood
pressure above 130/ 85mig” fablti ng bl ood gl ucose above
110ng/ dI, abdominal obesity abgze 40" (nen) or 35H),
(wonen) wai st circunference, and blood |ipid changes

wheréla Rla hpatbgey, OigrAiRgeCh 3 dIkdxg! HroBL_i dm?nabow i BT,

decrease, H cho ester i be ow 40
Creo Bl C e Ao S B2, 1ot SR Aoty B e MLtpur
whereray7 |b@naotegeoémm Bn’co@gR ashydr@@eonhalbgANP&145ralla/l C1- alkoxy,

Cie £I@}I1h§§‘ rph‘é‘ﬁgl o e ﬁ/l GhPR IQ?HI'oﬂHe'H?tb?&ﬂHé: syndromne

t'erest o Stimul ation
is usesk foppieiectionsf ameania FermPayRd M‘ﬁ-‘?’b@%‘ﬂ@ﬂs%‘f at least one guani-

dino marewahmgapre@seoﬁe%rﬁ:h@@%u;skel etal nmuscle (Zhou m
et al. UCP- 3 expression in skeletal nuscle: effects

of exerci se, hypoxia, and AMP-activated protein
In a pkéfeered 'embadiment, Fthggrganic Eodpoundds anhgtiobally B&in-bound peptidic

compgﬁga wrﬁc?rPQ(Banoﬁaﬁ‘)( g?o%hct,hélﬁ F&E&%ﬁ %/ﬁn@@%{gﬁi gf 8\l terminus;

] romreactive oxy speC| es. ] .
R angﬁt%r@s'e eRARISNtY L=t —béH‘H enplkexy BeCaetalipdinia) anskRBuish
hydro§bRi6rmatbgened phosphorylation (Chen Z. -P. et al.,

"AMP- activated protein kinase phosphorylation of

endot hel i al NO synt hase", FEBS Letters, 443, 285,
Here and #93he follbwingt theetexvPipeptiticctmpoursiins bebeasmdrpreted in a wide

. !
mann'eF'SE‘a\éﬁnégﬁ@Leéﬂe[F (ﬁll\é’tfe‘f’(?wr\é ﬁiéstteﬁgpéé@: iicR@Pnpgburd & fobe
undersiqqd e/ maaR 3AY ﬁ@maqweofm ofthg friigwing gategasiesdp) to (d):
(a) DACﬁé?JtlﬂeSNéltaheédtnﬁouhr@ pr@dmdlid b)ﬁﬁirhaﬂbﬁ\m h{maﬂﬁldﬁfbﬁrﬂ%etween a
oma 0S| S ucose S rva
Ao ERHB BT BB Hrvine St Bhq h i35 365 BBl The amide
i homcéeashyp@atlh éormad lvemngeemrfCﬁh@f dmmadsm N-engfl another

aget ﬁéﬁhEé‘bo ory Al nﬁdoﬁ’n%&@gﬁ%m%d by offsigamide bonds

%‘PF?%Q?'@P %ﬁ’é Lk é@ﬂ*@antﬁﬁ.b@. qavergbby dhe Uqr fry peptigieor
t @oﬂnpﬂuhd”p Ulibabépﬁd/éﬁ B@%lﬁlng%ﬂfﬂ/dt@yfﬁ@eﬁ%rhmoéhmd residues and

AP PRI R0 ERR @ RO U, AR pg g are typical
preplides. of thisatategoryoT he aniioo aacchresetuesahhy Iberay rgtural or
ﬁr’%ﬁu?élta%ﬂHafa%gj st A% %Fédwplgfe} éfpégﬁaé RHERIYVADOM LT o

t
(b) @F'ﬁf\g%gbmq H@VO@Qté?ﬁM beﬁrb%mwmacm CRBTOPRIM dewnkin

| protéink gn&taRd @-ag@id a@ﬂ@buf 868 tangTurinaturial émlr&ﬂﬁmdnExamples are

CHER“0BBRlya s ol o8 FofesrsiBie, Ll gpino o

(c) mAtdesivative of & Ipeatudevmeamr@la péptidaninewhich aieadranore of the amino
gg%.ggrrag.ﬁHéE%a{)é béeMcheMﬁEélgfr%@,\)%ﬁd%ggg‘w%glaﬁ@&al%latlon ester

(fmationpRamide n‘«matm Examuins Bie AC-CAR-AEEGhedla-YabAN (SEQ

to reduce expression of the |ipogenic enzynes FAS and
ACC, resulting in suppression of proliferation in
prostate cancer cells. Many cancer cells display a

mar kedly i ncr easesustigurE SHEETQRULEAG) Y aci d
synthesis correlated with high |l evels of FAS.
Inh|b|t|on of FAS suppresses cancer ceII prollferatlon

o - 1 . AR A~N1Y/7” a2 " L, .
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Ar denotes phenyl, naphthyl, each of which is

unsubstituted or nono-, di-, tri-, tetra- or
wEembasshsti tuted by A, Hal, OA, OH CHO CQOA, PCHEPIBIG03210

NA2, NO2, COOA, COCH, CONH 2, CONA, CONA 2, SQ2A , CN,

C(=NH) NH2, C(=NH) NHOH and/o% Het, Het denotes a nono-

or bicyclic unsaturated or ar orratl c heterocycle haV| ng

1to 4N, Oand/or S atons, which may be nono-

Rl s (e T o e o

WA s (M- Meanovib%&hp&ly}ﬂl-b(&ﬁ@hl&jN@ Ryl havi ng
(d) &&8@%@@&%& éﬁ\lr’g‘é&g rjngé lgaérﬁ’gﬁrrﬁf?ﬁrr:@‘%ﬁr%ﬂlrﬁa%%ew

cycl oa hav] n -
(gr@quglly rngmﬂ@gngtge@ypacy{gtrongalkma ipn, egﬁa formatron or amide
RB A ARSTE W é)?érlnpﬁle%ﬂll@a dnévatives, salts, solvates
and stereoi sonmers thereof, including mxtures thereof
in all ratios, Sonme preferred conpounds of fornmula (I)
In another grbferfea émbodrmentStHer pdpdiad eetmpbund comprises at least one

guanrcﬂﬂgmrfrgf( Yardt SRy Gt (a4t BRE kB! 83h 2hd Qlaidihg siBty being

part ofamatginivg, BompargipineOryISIraIgitipe rasigus. Mopn erafecablyz sgith
guanrdﬂ% ‘Pndr@!yerg%[a?t ot-arParidihé iof hBnfRginine resrdue Even more preferably,

oro - met hoxybi phenyl - 4-yl) - 5- pheny
the pqptr@rcpqgnmlstfﬁ% l'& 3- b] pyri di n- 6- one,
4- hydr oxy- 3- (2' - hydr oxybi phenyl - 4-yl)-5-phenyl -6, 7-di h

e

e oL PRy iy 8B asia e ompsranng) means
that said @niindiagidieentaimseng qu;trorbqlgpe uie,meegr@hr@ in the carbon charn

3 (2 quorobrphenyI 4- yI) 4- hydr oxy- 5- phenyl - 6, 7- di hy

dro-t hi enof 2, rl?é

In conigany A R Do TRANR YIS REAGPTING Ang AGi (ke nerajainyne)
denoté&s ferhbval b oAe Inbihyleriedgroupbn tireecarbon chain.

4- hydr oxy-5- phenyl -3- (2" -trifluromethyl bi phenyl -4-yl) -

6, 7-di hydro-thieno[ 2, 3- b] pyridin-6-one, )
In anothénpreteredenpodinyentolhenpeptistic Lompound Sompsises 2 leasione
amrno@b%'ﬂ@dgmbﬁaﬁ v Bl st ghé%uanrdrno morety said at Ieast one amino

| uor obi phen fr?l n b

group sz_b@pqg,@]erlg terﬁpr@ﬁbamgcbg Wprﬂfl qarqy% t grﬁéde chain of an amino acid
residuaydr oxy-anS' - met hyl bi phenyM yO S- phenyl - ey- di hydr o-t hi

eno”. a- bJpyriclin- 6-one,

4- hydr oxy- 3- (4' - hydr oxybi phenyl - 4-yl ) - 5- phenyl -6, 7-di h
More pmferably dimo pMide bfqu odber pradectiad is the N- termrnal amino group of said

r thﬂ&'&@ oandhe piAtboKgli hy

peptrdﬁr 0- t {)gﬁ% Mngp;E%py” §| irﬂe) pép i

4- hydr oxy- 3 (4" - nethylbrphenyl 4 yl)-5-phenyl -6, 7-di hy
Also erSr@-rBr’éf@ﬁB[thr% Shing grdiup-tobeopretected is part of the side chain of an

amino %cr rﬁrﬁgﬁ PBE?'ﬁn%er%%f( %pméj[%&{i “%Jegr"@%?% gPéfBFbeJ\}’ safd ¥lino

group4s bgdraiwlyﬁnphbumblwr(mr mwnl)fﬂlnmrasmehwmtmfefwablar saiy
[2,3- Db]pyridin-6-one,
peptrd‘g@r&%nglgygﬁg enyﬁ -yl Hhydroxy- -phenyl -
Q- di hydr o- th| eno”. S- bl pyridin- - one,
In ano‘lh@ryég -the W@Mt-rﬁvérﬂrcmt rafdte® toaprbeagsfop tenptotdetidn) of an

R R A OY e

groupr o-t hi eno[2 3-b] pyridin-6- one,

said pg % %Fr\{;? s é% éggé[é;x éﬁ l&f%ﬁl?i?’%%bﬁ@%rﬁﬁé lr/]vét’f‘\'tﬁe)cbﬁiﬂmu‘ﬁﬂydf‘formula

3-(4'- fluoro 2' hydroxyb|phenyl-4-y|)-4-hydroxy-5-phen
| -6, 7-di hydro-thieno[ 2,3- b]pyridin-6-one,

- bi phenyl - 4-yl - 5- (4- cyanophenyl ) - 4- hydr oxy- 6, 7- di hydr
-thieno[ 2, 3-b] pyridi n-6- one,

-(4' -fluorobi phenyl -4-yl)-4-hydr oxy-5-pyridin-4-yl -6,
- di hydr o- t hi eno[ QuBsTIFUIE 'SHEET-(RUDER6)

- hydr oxy- 3- (4' - net hyl bi phenyl - 4-yl)-5-pyridin-4-yl -6,
-di hydro-thieno[2,3- b]pyridin-6-one, Mthyl

N A NwWo w<
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()]

b] pyri di n- 6- one,

4- hydr oxy- 3- (2' - hydr oxybi phenyl - 4-yl ) -5-pyridi n-3-yl -
WO 760di1886dF 0- t hi eno[ 2, 3- b] pyri di n- 6- one, PCT/EP2009/003210

3-(2'-fluorobi phenyl -4-yl)-4-hydroxy-5-pyridin-3-yl -6,

7-di hydro-thieno[ 2,3- Db]pyridin-6-one,

3- (3" -fiuorobi phenyl -4-yl) - 45hydroxy 5- pyridin-3-yl -

7-di hydro-thieno[ 2, 3- b]pyridin-6-one,

3-(4' -fluorobi phenyl -4-yl)-4-hydroxy-5-pyridin-3-yl -6,

7-di hydro-thieno[ 2,3- Db]pyridin-6-one,

4- hydr oxy- 3- (2' - met hyl bi phenyl - 4-yl)-5-pyridi n-3-yl -

7-di hydro-thieno[ 2, 3- b]pyridin-6-one,

4- hydr oxy- 3- (3' - met hyl bi phenyl - 4¢yl ) -5-pyridin-3-yl -6,

7-di hydr o-t hi enoJ 2, 3- b]perm$n46 one,

4- hydr oxy- 3- (4" - nethylblphenyl [)-5-pyridin-3-yl-

61
7-di hydro-thieno[ 2, 3- blpwid n - one,
@ -5pyridin-3-yl-6,7-dih
.‘ b

4- hydroxy-3-[4-(3-fu
ydr o-t hi eno[ 2, 3-b] pyri

4- hydr oxy- 3- (3" - hydr oxyne hy|HI henyl-4-y|)-5-pyrh9|n-
3 yl -6, 7-di hydr ot hi eno[ 2, 3-b]JRYyridin 6 one, (

ggdroxy 5-pyridin-3-yl-3-(4-pyridin-3 g hg
wheregn R’ ds hydiogenhCewmaflieyl 3C11s]3dkaxydin{ 6s alkylthio; R is C1—6 alkyl,

Cis a%x% orS ghmymexupm%ﬁsw thgétherdoity drdisty oPleRmita SCH,),—,

di’hy dro
Whereé']‘ ﬁyF |36‘| 'ﬂtesebfre tQ 15|' %H%hydrﬁeﬁﬁowegﬁﬂeﬁw%mq:w@ afsoxy,
C1_s allydthiay ipeeyl/t @1 bazlyyalarrmkxm ehiofinSlof bpyrhingi, n- 6- one,

thus a?fogéiﬁﬂé%f%orﬁﬂé >N dfbﬁh gh %ﬁ&g agh%é% Ig?nfé,l M&.)etfo%%r}x}mﬁla

4- hydr oxy-3- (3", 5" -di net hoxybi phenyl 4-yl)-5-phenyl -6,
7-di hydr o- thleno[2 3- b] pyr jdip

4- hydroxy 3- (2 nethoxymamnSBHN4iﬁ¢N—ﬁéphenyl 6, 7-di hy

P \ wphenyl - 4-yl) - 5- pheny
I-6 7- dihydrothie- 3- B pyri di n- 6-one,
3-(4'-fl uoro-2-netho yblﬁbenyl 4-yl) - 4- hydr oxy- 5- pheny
| -6, 7-di hydro-t hi eno[ 2, 3- R3] pyri di n- 6- one,
4- hydr oxy- 3- (4' - hydr oxy- 2- met hoxybi phenyl - 4-yl ) - Qnghen
yl -6, 7- dlhydrothleno[ 2, 3-b] pyridin-6-one,
4- hydr oxy- 3- (2' - hydr oxy- 2- net hoxybi phenyl - 4-yl ) -5-phen
wherai'rh RS, R? dnt\RFr arehasetiefined] 3bdlepamd e i3-Goome,
4- hydr oxy- 3- ( 2- hydr oxy-4' - et hyl bi phenyl - 4-yl ) - 5- pheny
| -6, 7-di hydro-thieno[ 2,3- b]pyridin-6-one,
In onmen@@dmgntsm( i3, Y thnhsfaffesq:m prosnypoundy M:)mam porengisesatledst one
moiet} B rorhiuernol 2. 3 blpyridin-6-one,
- (4- hydr oxy- 6- oxo- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3-b]
pyrldln 3-yl)-2"- methoxybi phenyl -4-car boxylic acid,
2' - hydr oxy-4' - (4-hydroxy-6Qox0- 5- .32§|-6 7-di hydro-th

i eno[ 2, 3-b] pyridi n- 3- tkf@lp nyI rboxylic acid,
4-yl)-5- pheny

4- hydr oxy- 3- ( 2- met hoxy- 27- met
| -6, 7-di hydr ot W - 6- one,
4- hydr oxy- 3- ( i¥ 2-1ret hoxybi phenyl - 4-yl) -

5- phenyl -6, 7- d|hy "hleho[ 2, 3- b]pyr|d|n 6- one,

4- hydr oxy- 3-[ 3- net hoxy- 4 pyri di n-3-yl phenyl ] - 5- pKBHyI-
6, 7- di hydro-t hi eno[ 2, 3- B] pyri di n- 6- one,

wnerely R R GfisaBd, o a1 pheryi -5 pheny ¢

b] pyri di n- 6- one, “hydr oxy- S*S' - hydr oxynet hyl bi phenyl -y
in ancﬂ\er @@gadim&{t H'J_@%?lgt){éy r%gtshyl | phnﬁﬁ,ﬂng Wrxﬁ:‘rp&ﬁﬂpn? s %t least
one mo;et&, B%Blrm%no[z 3- b] pyri di n-6-one,
- (4- hydr oxy- 6- oxo- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3-b]
pyridin-3-y|)bipheny|-2- car boxylic acid,
4' - (4- hydr oxy- 6- oxo- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b]
pyri di n-3-yl) bi phewgsTISUTESHERTYRULEaS) d,
" - (4- hydr oxy- 6- oxo- 5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b]
pyridin-3-y|)bipheny|- - carboxyllc aC|d

T L . . e I 1
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4- hydr oxy-3-[4-(3-furyl)phenyl]-5-phenyl -6, 7-di hydro-t
hi eno[ 2, 3- b] pyri di n- 6-one
wda2dvdssny - 3- (4' - net hoxybi phenyl - 3-yl ) - PCT/EP2009/003210
5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- Db] pyri di n-6-one,
4- hydr oxy-3-(2' - nethoxyblphenyl 3-yl)-
5- phenyl - 6, 7- di hydro-t hi eno['Z, 3- b] pyri di n-6-one,
4- hydr oxy- 3- (3" - nethoxyblphenyl 3-yl)-
5- phenyl - 6, 7- di hydr o-t hi eno[ 2, 3- b] pyri di n- 6-one,
4- hydr oxy- 3- (4' - hydr oxynet hyl bi phenyl - 3-yl ) - 5- phenyl - 6
, 7-di hydro-thieno[ 2,3- b]pyridin-6-one,
4- hydr oxy- 3- (3" - hydr oxynet hyl bi phenyl - 3-yl ) - 5- phenyl - 6
, 7-di hydro-thieno[2,3- b]pyridig-6-one, 3-[3-(1
, 3- benzodi oxol - 5-yl ) phenyl ) - 4- Hdeo y-5- phenyl -6, 7-di h
ydro t hi eno[ 2, 3- b] pyridin- oRE,
3- bi phenyl - 3-yl - 4- hyd
2, 3-b] pyri di n- 6- ondy’
4- hydr oxy-3-(3' -hydro
ydr o-t hi eno[ 2, 3-b] pyri di n-
6- one, 4- hydr oxy- 3- (4' - hydroxﬁﬁlphenyl 3-yl)-5-phenyl -6
, 7-di hydro-thi eno[ 2, 3-b] pyri di n- 6-one, V),
4- hydroxy 3-[2-(2-nmet hoxyphenyl ) pyri dyn-5-yl ] -5-phenyl
hydrg-t hi eno[ 2, 3- b] pyri di n-6-one,
wherezrl Rycﬁoﬁ?dﬁ (azeﬁé?ﬁflr}%’rﬁt?ﬁ)’l?— 5-yl)-5-phenyl -6, 7-di hydr
o thleno[2 3-b] pyridin-6- one,

ina pregS Q@Oﬁgmh?ﬂf Sors) B By B EROLe lob Pk Aoy or
C14 abidylthioe &2 mhgdr@rgeecbrd'takpgnmds ong e:Bnlhncbhmylmzls ylland in another
embo&nﬂ¥grﬁﬁ¥tﬁ phenyl - 6, 7- di hydro-t hi eno[ 2, 3-b] pyri di n- 6-

4 hydroxy 3-(2' - hydroxybi phenyl - 4-yl ) -5-phenyl -6, 7-di h

Ina nwilé Qréfbrrég@[rﬂ?jcﬁinb\]eﬁyfﬂwarﬁd Re-aﬁémeth I R3is hydrogen and X is
0r.o r ox

chIorlne gn ong. ewla?%n}emt dRds gzgm% éﬁ%;( E"%%’HEG" s Pheny

3 (2'-fluorobi phenyl -4-yl) - hydroxy 5- phenyl - 6, 7-di hy

[
In anoj#'irﬂ' )}Sd'@ge)e(rgé& gr(wﬁoeiqﬁ’%{t i orgﬁggf‘cforﬂp L]rnd arho%trcrnaély_}'esm -bound
peptrdy:dqaqmpgp% rglslﬂ |§a|n,'=1 gldeq protected and/or protected at a free
termingrs( 4' - f 1 uor obi phenyl - 4-yl) - 4- hydr oxy- 5- phenyl - 6, 7- di hy

o-thieno[2.3:=b ridin-6-. 0ne . .
thus 200 5B R HaRoALR R S imRyispst irast pmecmoiety g the
formuldr o- th|eno[2,3-b]pyridin- 6- one,
4- hydr oxy- 3- (2' - hydr oxybi phenyl - 4-yl ) -5-pyridi n-4-yl -
, 7-di hydr o-thi eno[ 2, 3- b] pyri di n-6-one,
4- hydr oxy-3- (2" - hydroxyblpheﬁyl-4 ylm 5-pyridin-3-yl-6

, 7-di hydr o-thi eno[ 2, 3- Uhmﬂgxh
3-(2'-fl uorobi phenyl -4- hyd y 5 @yrldln 3-yl -

enyu 6, 7- di hydr o-t hi eno[

R
n | -3-yl)-5-phenyl -6, 7-di h

7- di hydr o- thlenth
4- hydr oxy- 3- (4" - et y ) 5 pyri din-3-yl -6,
7-di hydr o-t hi eno[ 2, p?bdln 6 one
4- hydr oxy- 3- [ 2- hydr oxy- 4- pg?i di n- 4-yl phenyl ] - 5- phenyl -
6, 7- di hydr o-t hi eno[ 2, 3- b] pyhdi n- 6- one
hydr ochl ori de, 4- hydr oxy- 3- (3 (1,
- hydr oxynet hyl bi phenyl - 4-yl ) -5-phenyl -6, 7-di hydro-thie
no[2 3- b] pyridin-6-one,

whereins RY i bydroge4C+ b licybx@ire alipixiiop lanyalkylthio) RE issBes iy

ro 0 8- y

Cis aAng? j?ﬂaﬁralkgl'trggoé%ﬁ anﬁ]ﬂpbgﬂ{%r@rﬂpgrr%mte of fo rEuI:? —(]CHZ =
whereﬂyn|l$jan1ryegeqﬁomrry5 and ﬂ%bx@nogenahalegen Ci-s alky
alkoxy}-QYgalRyhis; pKedy o BeRzd; Sh@ReRYD br b- phenyl - 6, 7-di hydr

o-t hi eno[ 2, 3-b] pyri di n-6- one,

4- hydr oxy- 3- (4- pyridi n-3-yl phenyl ) - 5- phenyl -6, 7- di hydr

o-t hi eno[ 2, 3-b] pyri di n-6- one,

4- hydr oxy- 3- ( 2- pheugs Py UTE\SHEETYRULE-28henyl - 6, 7- di hydr

o-thieno[2, 3-b] pyridin-6- one. A selection of these

preferred conpounds |s 3 blphenyl 4- yI

- ~
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one,
4- hydr oxy- 3- (4' - met hyl bi phenyl - 4-yl ) -5-phenyl -6, 7- di hy
waele@9tbiceno[ 2, 3- b] pyri di n- 6-one, PCT/EP2009/003210
4- hydr oxy- 3- (2' - hydr oxybi phenyl -4-yl)-5-pyridin-4-yl -6
, 7-di hydro-thieno[ 2,3- b]pyridin-6-one,
4-hydroxy-3-(2‘-hydroxybiphe%yl-4-yl)-5-pyhdin-3-y|-
7- di hydr o- thleno[2 3-

yridin- 65 one, 3-(2' -quorobrphen yl) - 4- hydr ox 3
Preferqlpw iRl anckRY presindegeAgenth. Chis @] L o4 almasyrqr&m @lkb'ﬁao and R
is hydfo 6|0Pfdloger6 No@ﬁér’éﬁérﬁb%ﬂ*)&nﬂ“iﬂ%’éﬁe r%eﬂ%}ll and R® is hydrogen.

pdi n- 3-yl 7-di hydro-thieno[ 2, 3- b]pyri - one,
4- hydr oxy- 3-[ 2- hydr oxy- 4- pyri di n- 4-yl phenyl ] - 5 phenyl -
In a peférrdd leypabadimbne sa[dp&ptidi¢ pgmipdiund Bomprises at least one guanidino

moietd l/)@)fﬁ“?ﬁ(j’\/og?ré]% egnﬂriﬂg g&%@%‘@ﬁldg cﬂ{}gﬂéih;rﬁ’ iné résiduBNERYerably being

partofranm@lamqf(czmoargwmm@wr bi phenyl - 4-yl) - 5- phenyl - 6
thus aff?)rdihblééid)péﬁtlo%‘@r{)r%pauné ] Witichdioin$riseideat least one morety of the

ri
formubani )d\/«ereg ﬁb‘?ﬂéfﬂﬂe’ﬁ 1C%el;§¥§(§1dl q%g*ygo} 82_6 a(ﬂ{y%thro tl]i]"’ is

C1_s allyhy@r_oaikoRy bf Cayyralkiyithia:- gl Rhang IR*t5gethenfdrrba Taietyyafformula

~(CH3; “Jvcﬁ’é? 2% ygfjl Wéq% i} 3 ¥hand R® s hydragen, halogen, Gys alkyl
Cis adicqxrsn Emalkuthis], Bhenl of enahen mis 3
preferéblw WheXdin 3?1(2?11@Ré @Vé Mép@)ﬁﬂeﬁtl%’_b)..ﬁ;ll@? oy, "aﬁqoZ(ydjrfUQJ alkylthio

q F‘Z" % H - one he i nvention relate
an th,s ¥&og Pr}% edr)‘fapeforrrula(l) and saltsthereof
more prafetablyg whereiasR' find RPrerepnethgt and B iohydrogeounds of
the formula (1) according to Clains 1-1 1 and
pharmaceutically usable derivatives, solvates, salts
Most prederably: saidsesntidic eorapeund te haraaeted icomprisestaniy oge guanidino
momtgézrrpound of the formula (Il1) fornula (Il)wherein R1,
Bl have the neanings indicated in Caim1l, and X
denotes a hal ogen atom O, Br, |, preferably d, Br
In a pedfemred iesnbatimeat] said pegtidio compguead da ibe rdactedds iN+a-benzyloxy-

B2 is as defined in claim1, under
carbo@%lzué reac?horq cor)rdr tions (Journal of organonetallic
chem stry, 1999, 576(1-2), 147-1 68 / Applied
In an EREM BRI éfeﬁ@ﬂ%rﬁﬁé&rﬁ@rﬂﬂh@f greedcthp é@w@@@@%ﬁiﬁed is

2 RN b oo B S fror . §75f & compoune

of forrealat (:tl) |s£by¢oge|uiandfx ohtinef mmpd)mc( of forauta d)ns bklerined
thus 4?@6{@5163{\? ﬁé}i)igmgﬁgr%%wyfl onr(‘?rﬁ GMR%’IF'F%I@% ngrOng- -arginine.

cond
For thezsaie af spavemiense His cgaRomadds eblreviated dsd-Arg@Al$ ) in the
followfignot es C1-C6 al kyl . Conpound of fornula (1V),
conpound of formula (V) are starting nmaterials of the
chem cal process formula (V) formula (1V) wherein RI,
In andBer Rkfdraacembedmeent] sgidl peptidiat@dpoundCcamprises AUéast one

amrndjgr%?rg% ﬁ'acfgeéﬂélngad?ﬂwx %%U%Sﬁ E]Hao eelﬂgé@?igrg rﬂ) group or
bemg@@rrmfdhg S(dev;hal@ of gmAiOPAdiY r%ﬁmer,abr e ( cherms Grrbh
thus aﬂoudrhg%ra erﬁi‘d@éomﬁﬁbﬁﬂ cWhigh éUm@ﬁ’é‘és' at |eAgGHeEkholtty Bf the

on sk in t reac ion
formufp U} el Pﬁ S bASa W’%Y& & aalorr s E: aikvithio: K% is
Ci-6 gliyyeC338lkok9 @9 Cdgalk%ﬂuc;omrrﬁ add R?ftogdahhef f:crrrmh andi®ty of formula

CH’()j—| Qvlfér@(naplsy%ﬂnteﬂr]fﬂd?ﬁ Fto ﬁg SndPR3 [s%rb é@gérf '(?1_6 alkyl,

an act}
Cis a"?ﬁxoragmaile'ltb\ro Ahepyken H’QH%M' oﬁ){}ﬂ ma§ilhg \1/ 6 car bon

prefer@bmr{eraérﬂfréréﬁd R? BRé [depeintieAtty ©xY, 8kyl, C1_4 alkoxy or C1_4 alkylthio
or omet 2% sul fonél oxy) or arylsulfonyloxy having

andR{S'S.L YER06BP" " Pef erabl y phenyl - or
p-tol yl sul fonyl oxy), using of coupling agent as
carbodi i m dazol e $0BsTITUPE SHEEThRXWY ECR) bodi i m ne ( DCC)
preferably DCC. Wien the coupling agent is a
carbodr im ne, the preferred derr vatrve |s descrr bed in

Y - o e
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solvent reflux tenperature for 15 mnutes to 24 h
preferably at roomtenperature at solvent refl ux
wor@onsght . Suitable inert solvents are, for eREPPI®N9I/003210
hydr ocar bons, such as hexane, petrol eum et her,
benzene, tol uene or xylene; chlorlnated hydr ocar bons,
such as trichl oroethyl ene, 192-di chl or oet hane, carbon
tetrachl ori de, chloroforn1or di chl or onet hane;
al cohol s, such as h@n et hanol . |sopropano
more@f%f@é%:amwher@ﬂbﬁt éﬁél orre rapthybhapd b 1is hydieges. such as
di et hyl et her, d||sopropyl et her, tetrahydrofuran
F o di xane co such_as et hyl ene .
Most fefetatTsidaERic EpHiod ARe BeRiER caiipgaR Ty Bpeamino
groupdwhiehhiy theeNHterm{ngil gmjime gropedowhich is patt aithesigteoctminiof an
: am des, such as acetam de, dinethyl acetam de
an“mpaégqﬁgﬁﬁﬁlfornanlde (DMF); nitriles, such as
acetonitrile; sulfoxides, such as dinethyl sulfoxide

Even h%@refé?ébl‘?othedérﬁhﬂof grﬁﬁp SFa3aRPpebtidic 86mMBSUNE Y6 Be%acted is the
acid or acetic acid; nitro conpounds, such

Nterrmr}q?qgﬁg??]gﬁ@q)r ni trobenzene; esters, such as et hyI
acetate, or mxtures of the said solvents. b) Step 2
fi, far (!
Ina piﬂ%ﬂ]éllgerﬂéde h’\en? #Hﬂrﬁ geéf%lcggn tﬂflﬁg nt8 e r% % is\L- Ha)mﬂesmethyl
ester {ldrfdadadedf formula (I11) by a cycl i sation reactl on
using a base as for exanple hexamethyldisilylazane,
otassi um_ or sodi ym sal t sodi um or  pota
in an B8 Aok refr LR, 1 rii cgree @éﬁ@?@ R and
R? of trexcorepbyhdi loﬁgdramlall(dl)l areanethyeR® cn‘chlhe'eompopndfcﬁlfamwa (1) is
nydrobfin sk 2 BY HOLABBENA Bt B0 1G6 URRRR! 200C Lo2800C
thus affﬂyd@gm (ﬂo?-éiIrpe@wén@@e;ﬂwsu@nyx)el-ﬂamm@mqtbyllesﬁ@u For the sake
of corvénigitetthis\@rhps@hd/ %rﬁtibréfn@tecf 85 MIsaAELEMe in the following.
hydr ocar bons, such as hexane, petrol eum et her,
benzene, tol uene or xyl ene; chlorinated hydrocarbons,
Also everihmase prefetably, died byriiem group &f shid Ipkeptidietdoammunchiolme reacted is
part of Fr{é' ﬁlﬁPlc‘Na'irg%aﬁ Qhﬁﬁ@%%%%rdu%' Ws?[) : So%)%esgld Fxmlno group is
part OﬁadY%BQnmmOWSlﬁ‘@tCHmﬂ”Y&net wstdusut anol ; et hers, such as
di et hyl et her, d||sopropyl et her, tetrahydrofuran

TH d | eth
s solElar e S Eioh oTceRe o e SO BR GRS SB s tre
reactahtsmtdnybe elsbérAppllcglbiemc)lyektstlnciade halugenatecahmronerbmns such

as dlc%%rgﬂﬂ?ﬁ%nf@a% teyé%f\ a&% @%@%etﬂbﬂ@ta}‘ngﬁs‘:gﬁmgﬁnethyl

ether atgt::ﬁbvmomnae, 2-sethyietarhy r@,ﬁwsan Larkexic Ippters Anddarieaes such as
ethyl é&‘t@@ ,m@tﬂybé&btéiﬂeséﬂcf Véiéroléétbhéxérﬂd 6rg%‘?1'icd§olvéhl%rbo€i‘§am|ng

rnmc or .acetic ac 0 S
neteratofis, iR e ORE 7 Bl AmetRufemagide g iayii suttoxide.
The salvents ean be usedtaloresopés hiigtuses. Otioinatintthe sqlve‘ﬁttep s8lvent
; I o
mlxtuFeorrn'gy é,g)tnué hé{ve{)&r 'P‘H?sélki)lhr eac Igggaﬁén rre':grﬂlg%? gllru]é enge of
waterdBrefeaeﬁ\s@IV@s\ts afe dighloppraethangrand mﬁt@ne calape @rumthe presence
of wateresence of base preferably a carbonate salt and nore
preferably a cesium carbonate in presence of palladium
catal yst such as palladiumtetrakis (triphenyl
Optiopditys fing reﬁctiondniutdreenay admtairpinerganit onorganicibases. Examples for

morggctﬁé Baglé%aiégﬁgdiaﬁu d@pf) sglu%)nhyc?@% dghh@\ﬁjrb ﬁ@é@?ﬁ@é and

sodIunrscqib@n@ﬁeaﬁmnmleﬁeiqmrgwﬁmsae are diisapsorylethylaminel pyridine and
triethyi¥nfie. \Wréferdddy ﬂd&/s%rbaidd%rﬁ%y@%ﬁd@éﬂr@@?s@&bp?@tﬂﬁ%ﬁ%

to solvent reflux tenperaturé for one hour

hours, preferably 6 h to 24 h. The three steps

chem caI process is sumerized in schemre 1 (V) (1V)

formula (111) ThesUBS®TUTESHEETQRUEEAEPS t O the

racem c forns, tautoneric forns, enantioners,

di ast er eoi SOners, epi ners and or gam c or m ner aI sal ts

o " o o a1 o o o
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The term "prodrug” as used herein refers to any

conpound that when adm nistered to a biol ogi cal system
w@emenaices the "drug"” substance (a biol ogi cal | pPCHEP200£003210

conmpound) as a result of spontaneous chemni cal

reaction(s), enzyme catal yzed chem cal reaction(s),

and/or nmet abol i c chem cal reaction(s). The expression

"effective anmount” neans the anount of a nedi cament or

Tho BB BB hRbouiEt 1B DR AR ikl 4057 Byme and oan be
ata mlamrdticafrpnf 0.9: bimdyll, préferably &roeaf thior3.dr rgbaiivs toi the organic
comp&lr{d WHich c@ﬁﬁ?h%@ af‘lré'ag%p? UQP@@) n"orbtg%'dydr%he 5R%ho  group.

pression erapeut| ca tive amount" means
The cqn@gumd whfarmula dhpase fedddeddnpartiensiont@egastiny) avxture.
who has not received this anobunt, has the follow ng
n ence: roved treat i revention
The pHSGATREEs SISO TSt ot Kk aF ST DCep R Bl Amparatures. For
examplenplsaitable teimperatere mnga:rlea\fmnm =40 °€f tos3@eC gprfeberablydirom 0 °C to
I reductlon in the progress of a disease,
room %”?Fger%l on, disorder or side effects or also the
reduction in the progress of a disease, condition or

The réﬂo‘ﬁ@ﬁ‘ﬂlﬁﬁe dEPEnEX B BFfEreRt fabttRs ARE td EhperakirbFtthd enolar ratio of
es the anmounts whjc

| so
the cogauRc S oFBy IS UIL PBA LR roRSTG EPTBRYGH VBN SamPrises at least one
guanldlummmet‘y andier omy antine graus d hezbfare,the veactidrumay bef completed

W|th|na #&W&Qﬁ?sé’versl‘ God/rmula 1 according to the

enti on of exarrp e m xtures of two diastereoners,
for exanple in the ratio 1:1 , 1:2, 1:3, 1:4, 1.5,

ina fuhh%@aséeétoQle%re%eﬁpigoentﬂ}??@a@sﬁto Wdr‘g‘éHicaddrbfpound comprlsmg at
refera of stereoisoneric conpounds. F

S

least q"\%iveiﬂ?ffaﬁ F?occur more than once, their
nmeani ngs are i ndependent of one another. Above and
bel ow, the radicals and paranmeters Rl, R2, R3, have
the neanings indicated for the forrrul al, unless
expressly indicated otherw sé denH Ssé al kyl, is
unbranched (linear) or b ed\l HE 1, 2, 3, 4,
5, 6, 7, 8 9 or 10 al-o1R AP erably denot es
met hyl , furt her nBre pr-oRy| ,Nitsopropyl, butyl,
|sobutyl, sec- butyl e - but yl furthernnre al so
pentyl, 1-, 2- or 3-nethyl bytyl, 1, 1- , 1,2- or
2, 2-di net hyl propyl, 1-et hyﬁar opyl, hexyl, 1- , 2- 3-
or 4-nethylpentyl, 1,1- , 1,2- , 1,3- , 2,2- , 2 (8l), or
3 3 di met hyl butyl, 1- or 2- ethylbutyl

wherelrg ?ﬁlhil@ggg%r rri’@&{vﬁ 1%%&%5’?’ é?léﬁap‘}l/@ aﬂ]ﬁi]

C1-s atROXYIreS,_§ alkifltruomnmt Ayl RZAogemerlﬁc&mi aanbiaty §f formula —(CH2),—,

ref.erabl eno a b C
wherel 8P npEF RIS KEorts i B GBetindingén. Cup gl s atkony,
C1-6 abiwyithio, pheowmqbe,nzybanidunwowért butyl, pentyl hexyl,
trifluoronethyl, pentafluoroethyl or 1,1
1-trifluoroethyl. Moreover, A prefer abI denot es

In ond Gbasichedh BY st sAdRRLhS QgRNICRAMRPUNd eorBPEERMAL lepgt one

moiety\of tHe fbrmuld at ons may be replaced by OH, F and/or Q.
Cycl oal kyl preferably denobes cycl opropyl, cycl obutyl,
cycl opentyl, cycl ohexyl or//c cl oherty% Rl preferably
denotes H, A Hal , COOBA= CONHA, CONA2,
CN, SOQ2A, SO2NH2 g referably denotes
phenyl, napht g \chhN'Hs unsubstituted or
mono-, di-, tri- or pentasubstituted by A
Hal , OA, OH, COOA™~COOH\ CONH2, CONA, CONA2 and/ or
SOPA or denotes Het. Bl R& Ar- d| yI denotes 1,2

phenyl ene or 1,3 phenylene or 1, phenyl ene gr ouélv)
whi ch is unsubstituted or nono-, di-, tri-
tetrasubsituted byuBsTIMalrE @‘EETC(HULE . COOH N,

CONH2 CONA, CONA2 and/ or SQ2A. Preferably Bl denotes
1 4 phenyl ene vvh| ch |s unsubstltut ed or nono-, di -

4 a R e ~ N PP



3-nitro-4-chl orophenyl, 3-am no-4-chl oro-,
2-am no-3-chl oro-, 2-am no- 4-chloro-,
WQ2@9i188845- chl or o- or 2-am no- 6-chl or ophenyl, PCT/EP2009/003210
2-nitro-4-N, N-di net hyl am no- or
3-nitro-4-N, N—dlnethylan1noggenyl 2, 3-di am nophenyl ,
2,3,4-, 2,3,5-, 2,83, 6-
3,4,5-trich|oropheny|, 2,4, 6-trinmet hoxyphenyl ,
2- hydr oxy- 3, 5- di chl orophenyl, p-iodophenyl,
3, 6-di chl or 0- 4- am nophenyl, 4-fluoro-3- chlorophenyl,
wherein R Rt and Rraremshaefiried abd'yedi fl uor o- 4- br onophenyl ,
3- brono- 6- net hoxyphenyl, 3-chl oro-6-met hoxyphenyl ,
3-chl oro- 4- acet am dophen 3-fl uoro-4- net hoxypheny
In anathefrembodimantnin Igroeﬁwthaém@mr@a@lcm%r@n«?%emﬁ@t lgast one
5 moietfobthd faRhild - 4- chl or ophenyl . I rrespective of further
substitutions, Het denotes, Qgr exanple, 2- or
3-furyl, 2- or 3-thienyl, 1-,733 or 3-pyrrolyl, 1-, 2,
4- or 5-irﬁ dazolyl, 1-, 33T_s{ 5-pyrazolyl, 2-, 4-
or 5-oxazolyl, 3-, |soxa lyl, 2-, 4- or
5-thiazolyl, 3-,R b- i th'azolyl, 2-, 3- or
4-pyridyl, 2- 4-, pyri'm di nyl, furthernore
preferably 1, 2 3- t N:, -4- or -5-yl,
1,2, 4- trlazoM- -3- or 5-ylR? 1- or 5- tetrazolyl
1,2,3-oxadiazol- 4- or -5-yl, 1,2, 4-oxadiazol - _ ()
-5-yl, 1,3, 4-thiadiazol-2- or -5-yl, 1,2, 4-
adha r 3" t hi adi azol - 4- or -5-yl,
Wher’%‘bh Th4éﬁ§;ﬂ§- e ansy‘l?efmﬁfr%bz‘%’nyl 1-, 2-, 3- A-, 5-, 6-
or 7-indolyl, 4- or 5- |50|ndolyl 1- 2-, 4- or
15 Ina p%f@r‘?@& bmtsiilﬁr%)ﬁ{ R'land R? ar@mde‘bendéntl @1_4C§Ikyl C 14 allkoxy or
Cia a£< Itﬂ@ ancL-¥{3 it yq;pggnﬁgmﬁ@,pnegmbqé] %Yrr%ég 1%:}n’d7|n another
embobiereritsoxigzol yl, 2-, 4-, 5-, 6- or 7-benzothiazolyl,
2-, A, 5-, 6- or 7-benzisothiazo|y| /¥, 5-, 6- or
7-benz-2,1 , 3- oxadlazol 2 7- or
In a n@re prefermgd embodigent,R' asd R’a@re methwlr I@ is Quqmgqm gnd X is
20  chlorire. In‘bhe etnbo@imenf; mas 18and W‘é’ﬁdtﬁéll emBodintent, ﬁf is ®-. 7
or 8-quinazolinyl’, 5- or 6-quinoxalinyl, 2-, 5-
6-, 7- or 8-2H benzo-1, 4-oxazi nyl, further preferably
In anolhér preferesd exblodirbet, thelo@mmp(mmnsﬁary bpti@ndlly resin-bound

pept e FREahd W hoteall s il breteliesiinclorprotpctap g a ree

terminys gru whishl qorupnseeﬂ atleastdrmsyencigty of thesformala t hus al so
o5 denote, for exanple, 2, 3- dihydro 2-, -3-, -A or
-5-furyl, 2,5- dihydro-2-, - - A- or 5- furyl
tetrahydro-2- or -3-furyl 03 ifox

tetrahydro-2- or -3-t ieégrj 2, 4ﬁTﬁyd 1- -2-, -3-,
-A- or -5- pyrrolx# \ , 2- -3- -A- or
-5-pyrrolyl, 1 p oRJleVI tetrahydro-l-,
-2- or -AIWIdaZO|y| { hydro-1-, -2-, -3-, -4- or
30 -5-pyrazol yl , tetrahydro 1\, -3- or -4- pyrazolyl,
1,4-d|hydro-1- -2-, -3- #Q 4- pyri dyl ,
1,2,3,4-tetrahydro-1-, -2-, -3-, -A-, -5- or (1,

whereiBROYS hydﬂogeih Ct1%talk)3 Cok a4kd34yRﬁTG di au«whua R2% CQls alkyl,
etr

Cis a@oly&?'g%aﬁﬁ((ylﬂi% Hﬁhé ﬁ%zztogemeré?rm a. Spéliy oWormula —CH2)n—,
wherduenaﬂydmteger frod: 3do 5; B> pg/hydia)genyhalogem,a@yd ratkyl,-C1-6 alkoxy,
o5 Croalis frefip orbatal il i o oy oo ISP

- 8- qui nol yl , 1 2,3,4-tetrahydro- 1-.-2-.-3-, -A, -5-,
Prefera@iy R17and)R2 afe Irﬁﬁ%’éhﬂ@hw Ci4r alkﬁ C1_§alk0&y or-C1JJélk§rth|o and R3

s nyvesder o WP BREHERS mretsipblv. SRR s BN Gl Ry rav@rggen

2, 3- et hyl enedi oxyphenyl , 3, 4- ethylened|oxyphenyl 3,
(di fluoronethyl ensUBSKYLIESHEET (RULE 26)

2, 3-di hydr obenzof uran-5- or 6-yl,

2 3 (2 oxonethylenedloxy)phenyl or al so

o - ”~ - P 1
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which 1-7 H atons may be replaced by OH F, d and/or
Br; inlh RL denotes H,Z A, Hal, CO0CA COOH, CONH2,
WEONBAZS6EONA2, CN, SORA, SO2NH2 or phenyl ; R2PCUEEP108%003210

phenyl, naphthyl each of which is unsubstituted or

nmono-, di-, tri-, tetra- entasubstituted by A

Hal, OGA, OH, , COQA and phaflﬁaceuti cally usable
derivatives, solvates, salts and stereoisomners

thereof, including m xtures thereof in all ratios.
Accordingly, the invention relates, in particular, to

In a ptdierred eptboditent, shitepdptidiel campound \Wohtdrisat at ¢asst opeeyuanidino

moiety heindhaifibbah S8R, nORPaRfing. pyREaRiNbE RSB ARLEEBIY being
part ofraly ahginimemrdyechrgininég cegidiie, zm‘mrgrisimmaf leastibae maietywof the
formuH"(III)“’Q{Hé'?e:ﬁ@'fdlgrﬂml;c;q&m@ieoélﬂgi @31_6 %et 3 ?‘r _e%rk)fithﬁ) R%is

cal s not ave
C1-s aftvhifrnealkqay @apeds 3ligyl tft'%eorf'%r ﬁmi B |t09%t0?f fasm@ .nwefm; formula
—(Cqu,pmmendm s émmt?eﬁ'ﬁfﬂﬁh 3 toVR HridoR® ey deeg e, eRAc@sh, Ty s alkyl,

t hods wel | o those skilled in the
Cirs aﬁﬂx n‘b @8‘% pﬁ&f‘ In%rtbefr?%)fftaé#?‘d Bhose descri bed
preferablyowheceintRy remﬂg;R atalindependently 6f_staied eCreahioay dryCq4 alkylthio
and RaF?é’Wdr’Bgeﬁto"f“ﬁgﬂf tgﬁgnl ques knovvn to those skilled in

orga theS| S, %ocesses di scl osed
more preferabbe |"‘d’tqr6'ﬁ‘ 'ﬁ/l @'Hd @rﬁr"%%t@bﬂa”% % hyroges.

contenplatedto be practiced on any scal e, |ncluding

viost feteraBh? Shio e omb LA borarRdh Bl AN lShio el St

t hat the compounds of the present invention may

: : ' I ed carbon
Even FfAS Brete Ry o T BE BUdE SRR 2 ATIASLOA 0 O
racem ¢ forns. Thus, all chiral, diastereoneric,

In andtla@:e;.mecerfeu mb@ﬂﬁn@gﬂ gglﬁqjﬁﬁtlﬂicﬁcd)rﬁpﬁaﬁd EoinPFieEs af least one
ructur, t ende

amine a8 1A A9 PBF STSBRAPUBR) P T TEIr i) apine grou or
beingipadi afdhe didel ¢hais ofieh lankinowacid residiee, a:ornmtsmg at Ipasip@mea moiety of

the foﬁHGlQ (FlIE)t %@Fénﬂ R'j‘% B\gSrJg%rn”’éh_s déi[g leg,t?g%l dl€°rx i Ji Sﬁ(gﬁfno R%is

Cis aﬂ%ﬁm at5<0><59f Cneetalky'ml@ e Roanfa s dpgethenfasm 2 mmycof formula
—(CHJ),{JI l\li»Eherélmlfr’ﬂi%'an InBEIrFRor 3AB65; IR [y Hiy@irogen halogen, Ci_s alkyl,

f t t f t
Crs ey B ARG, el sl A s 8y oni T
preferablyt Maer@na tdret Rf ac&nraiepemdeetl)acwmgkyha@en iatdoxyar Gy alkylthio
and RA¢d h?ﬁ{)ﬁgﬁ G R¥, ens ﬂ&he& s of target centers. In the

reac escCr | reinafter, it max be necessary
more Pfﬁfﬁﬁa@%&hqfé'é‘cﬁl %@d ﬁﬂﬁf@l"@?\@b" @Wbﬁpéﬁ y&@P9eRanpl e
hydroxy, anino, imno, th| 0 or carboxy groups, where
ese e desired e final avoid their .
Also r[]%ﬁa?f?ﬁf‘d B&r paig, p&&’tt tFnCC?er?Wéd Fﬁ%’{ 'F%%Q“fyc%}%'ﬁ‘fr?%ﬂ%ﬂ“p which
is the N-tetrenirial mgnigo @upep oawhind is et ofthacside disaio ef wntdamino acid
resid%}_andard practice, for exanples see T.W Geene and P.
M Wits in Protective Goups in Organic Chem stry,
John Wley and Sons, 1991; J. FFW MOQOre in
Even Hfdi’é WﬂeVaﬂ)Iﬁtﬁé Rnihd grd @R Bf SaidhRaptidid sompbE@ni® the@g-terminal
Some reactions may be carried out In the
amlnopgrgggnce of a base. There is no particular restriction
on the nature of the base to be used in this reaction,
actions of this
Most B B S B e S P hat i ¢ has. o
adverse effect on other parts of t he nol ecul e.
Exanpl es of suitable bases include: sodi um hydroxi de,
pot assi um car bonate, potassiumtertiobutylate.sodi um
tertioanylate.triethylamne, potassium
hexanet hyl di sil azi de .al kali netal hydrides, such as
sodi um hydri de ansupsTIASFESHERTARULE, 263! Kyl | it hi um
compounds, such as nethyllithiumand butyllithium and
al kali netal al koxi des such as SOdI um met hOXI de and

. o o - g,
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Phar maceutical salts and other fornms The said
conpounds according to the invention can be used in

wo b@on3feuhal nonsalt form On the ot her hand, PEBEP2009/003210
present invention also enconpasses the use of these
conpounds in the form of th@%y phar maceutical ly
acceptabl e salts, which can be derived from vari ous
organi ¢ and inorgani c aci ds and bases by procedures

Phar naceutl aII I l.
Also ef Hbrsibrb B ina AR e O RIS RRATE LPRepyf8 i gart of the
side chaiatof @ar amjmoegcid e;ds:dyedﬂnstepnefemhly, seidradino grobuptie part of a
ine SR cont ai ns a carboxyl group,
IySIne’one gl‘ygﬁegdrsrhd}fyg[)ﬁ sa tels can be fornmed by reacting
the compound with a suitable base to gi ve t he

A furttfé?rafsﬁéépéﬁhégnmﬂﬁpag %édlq;hgsah@/or Sagbl erancwtvmg dtep(s) the
all neta I NCl U otassi um
organgyarinaind OBed FaepBY th e AiFsant AefRg or bxi de.

al kaline earth netal hydroxides, such as barium
As thé?fr%%ﬂ?&' f?ﬁhﬁé‘&‘f&! 85t5|ﬂe|?jy§6c{8fd|ﬂ§ to® ?ﬁ%ﬁ#ése&?rﬁ)ﬁgtlon gre important
building bpels. deey ad beaanpcbed t@rf@r@'m PEJAHS 68MPoUBHS Aging useful as e. g.
drug sebBRincdsne, di ethanol am ne and N-nethyl gl utam ne. The

alumniumsalts of the conpounds of the fornmula | are

i kewi se included. In the case of certain conpounds of
Accortiing t6 theplesdnt im@ntioaditiet arganicaddrspaand Whicharomeprides at least

[ conmpounds with pharmaceutically

one m%ieggétg%@p@‘?@aam c and inorganic acids, for exanple

hydrogen hal i des, such as hydrogen chlorlde hydr ogen

brom de or hydrogen i odi de, her m|qe aC| ds and
correspondi ng salts ther e s{ﬂ at nitrate
and al I- amd
ethan | f onat e

or phosphate and the ke
monoar yl sul f onat g8 0 R iy :
t ol uenesul fonat e an dnzenesul f onat e, and ot her

organi ¢ acids and corfespohdi ng salts thereof, such as
acetate, trifluoroacetate, Rfartrate, naleate,
succinate, citrate, benzoate, salicylate, ascorbahg
and the like. Accordingly, pharmaceutically acceptable
acid-addition salts of the conpounds of the fornula I
whereimR!' iglkydrbgeh pcmwm C a¢ ellaixg oradiipalkgithia) B isaCey alkyl,

v GRS 2 SRR o R RERIEHACRL8 Brola (Ot

wheregnnjisan antegec raphd ta 61 Romhwdrocapr Dalagen, Chb QHWH&C1-6 alkoxy,
Ci-6 aﬁé}!tﬁkOBﬁaﬁﬂaér%er&w LAHSM i€ PJropent anepr opi onat e,

uconate ﬁi en hosphat'e, dinitrobenzoate,
is Che%@%b’ﬁ%! iediir a faligw fRonate, funarate, gal acterate
(from muci c acid), gal acturonate, gl ucoheptanoate,

PR TR iy L BRIER IS g B HS Ll scp o

an optignailychsiorhalnd psrtidib compognd wuclmlsmptumally side chain protected
and/o?pn%‘(e%t@d%@'érf f%#hﬁrm@%ﬁd wWHH 9@mph§é‘é QI I@Bétt &he m0|ety of the

I sobutyrate, act obi onat e, , mal eat e,
formuigg(libla re'ﬁ‘eﬁldﬁ aRe a"ﬁéﬁ@ﬁﬂﬁ&%ﬂ”@ Wé’("’ﬁanesul f onat e,
nmet hyl benzoat e, nonohydr ogenphosphat e,
Prefe%zl'bg/a?sgtt %%qetﬁﬁczglgrﬁ\%ggteﬁ IcgﬁipglosteS eq?il?ﬁsft gptgrgaha%idn% %Ju%&/ being part
of an aiginipé stwnaarginiBe pineoyanginipe cesidee, pretespblytheing part of an argi-
; I
nine o‘?tn%ﬁﬂfé‘? i"i‘ﬁrfe re%'HJBﬁ c® rlsl?r’rt{ ﬁtt IQE& gﬁ’@ﬁ] g??r’%ﬁfrﬁmla ),

STl 9 ase sa
Whe"%ﬁpo‘ﬂnd% a@ém arehgs defipedabaveint i on i ncI ude

preferablyrrwnebéth RInaiRd Ré Bire Gl epleviientp BRENalkyll O lalkaxy or C4_4 alkylthio
d é{#{ § rth I 8ne5| um manganese(l 1),
an %%6 8 S?Iq a?ﬁ?t"a?@ um sodiumand zinc salts, but

this is not |ntended to represent a restriction. O
the above- nment i onsUBSATUTE SHEEHTYRGINER6) S gi ven to
amni um the alkali netal salts sodi um and

pot aSSI um and the al kaline earth rret aI salts cal CI um -

~ 1 1 o " o o a0 . o
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bringing the free base forminto contact with a
sufficient anmount of the desired acid, causing the

wo orogasicah of the salt in a conventional mannePCT/EPm®09/003210
free base can be regenerated by bringing the salt form
into contact with a base anq i solating the free base
in a conventional manner. Th& free base forns differ
in a certain respect fromthe corresponding salt fornmns

t hereof with respect certain i cal properties,
moredyreieraply syhefisin Ry @nd é;%rlea’?‘eg'ml@ga%/ ;'SNPPQ -pur poses

of the invention, however, the salts otherw se

ot SR Bl SRR Brhd S B0 Rl ey

base-addition salts of the conpounds of the fornula I
Evendhérel StefErdbi 58idBipabie QImBoURER Z-pH -@ghkali

neta“géand Q?kaline eartﬁnneﬁgfs or g@ggﬁic am nes.

Preferred nmetals are sodi um potassium nmagnesi um and

Modifigatiohwomgriseselnyastganigaeactieiivhish edrplies with the Erot_ecting group

- di .he et nedi am rocaine, choljne,
of the prEsaft BFAROrE A a R SFERE ZeaArdMIRE S RGF. 8 ekt A
depradectionr efdhe @egrotpe thyssformithgi HiArg(MEB):©@Hof aci di ¢
conmpounds according to the invention are prepared by
,brin%ing the free acid forminto contact with a )
Optiogally. itee Bydifigshepmpewnd Huisekipined g2l deast anse dgrtheranodified. As
an exbfipiEtHArgMIS)FEHSR) dbtaihed BOA VigstirhodifitatieNmal -belfugther

moaifdey BiskPal o R NGRS, B Pumin Phg i Aells e OH

in a conventional manner. The free acid forns differ

The dt é@g%ﬁé@m Q?ﬂ pr&RR6SH sﬂce.rgQ'Ea'iﬂ% EQ(rLe?iclﬁgg 'irgfre%%h{)n 8hGRions

i respect to certain p operti es,
knowa i he,art 95 paptide synthasisol ar sol vents: for the purposes
of the invention, however, the salts otherw se

orr ngd to the, respectiye free acid for t her eof .
Also §RELTRE 0 e Bres LRGSR oM el dmesiTcie af o ryises at
least phamaiety afitbeforwnilah i s capabl e of formning
pharmaceutically acceptable salts of this type, the
i nvention al so enconpasses nmuti ple salts. Typica

nultiple salt forms incl Oiﬂg exagble bitartrate,
[ '§u 'AQH/ |$h sphat e,
m
e, ut |t

di acetate, difumarate

di sodiumand trih d b his '1s not

i ntended to repréé rRti oNFWth regard to
that stated above, eamNpe seen that the expression
"pharmaceutically acceptablle salt"” in the present
connection is taken to nean‘an active ingredi ent which
conprises a conpound of the formula | in the forrilbf
one of its salts, in particular if this salt form

i. r.ts. L,oprov phar,macokineti c properties gn the
whereTF & Ry W e a8 R0 e PIRALh Bo s P arl
C1-s atkmiynvar Cngabiyitkiot ooR' ang R togethssr forr ar moiety bhformetd HCH,),—,

[ngredi Ll iseR3 ; Lcal
whereiaf 8 S Eitoddt fon? 310 55 i i esBL REEh Ll Crp alloxy,
C1-s alpydthiy PherykorRenayb andgndsiOcaft1.for the first time with
is couplStER A0 Brgiiic bBRRLAG A h PFSIRMNIAY stdp.ch it did not

have earlier and can even have a positive influence on

t he pharmacodynam cs of this active ingredient with
Optionalypeaid ¢aupling stéye mayehs rapeatéd atleast antdandlodat least one further

: t §: [ er.nv '

couplgIARY A SR’ AfiliS PUhheknifgy Billibrdhiadt ThE Eoigciiha thus
obtaingd,may ber ehargicalvegifiedartin ¢ase sdidcompesnidds resinmbound,
cleavddeftofpihet reSinehay folfXw.st in racemc or in optically

active form Since the pharmaceutical activity of the

racemates or stereoisoners of the conpounds accordi ng

to the invention may differ, it nmay be desirable to

use the enanti onmeg9gBsTITUTESHEETQRESE deie end product

or even the internedi ates can be separated into

enanti omeri c conpounds by chem cal or physica

- g, o
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phenyl gl yci nol, (-)-Nnethyl ephedrine,
(+)-(2S, 3R) - 4- di net hyl am no- 3- net hyl -

wa @odsphenyl - 2- but anol , (S)-phenyl gl yci nol, PCT/EP2009/003210
(S)-a-nethyl benzyl am ne or any m xture of them The
invention furthernore relatgs to the use of the
conpounds and/ or physiologically acceptable salts
thereof for the preparation of a nmedi canent

har maceut.i cal, conposi tion i n,pagticul ar, .hy .
in a prRfied BBoGI R, BB aR SorbanLiL RE bk BpRY Rk piqwing step to
the organit ebimpodiosdd és &poptibpaly tesirebbend peptidiatcompamndoneich is
. i A S L A . nt
optiongfly, s, cHgft pruBERinca S Brotacith &t SYReDleRRin A adtE iR
comprisgstatdeast @nesmojaly pbtheciermulariild), wheseini Rn R u R Redrare as
defineti&lbdvyes to nedi canents conprising at |east one
conmpound according to the invention and/ or
phar maceuti cal | y usabl e derivatives, solvates and
Preferablyt eaidgueptidic ¢drapeofhd complrisds ag ledsk boe guanidéimee ofoiety being part
I at, ' i 0 . .
of an it dfoa gL 1BRA ne KL kcPAY, B part of an ar
nine oabiaMmeasgisinedreisid ueh sompriging atdeastneaumoiaty ahihenformula (ill),
wherefiPRPIRE Ry R{SeCATHEMbPABYY, of active ingredient

preferBoly, WHSTH R (And B 8rkMaependSaty Eou Ay g+ koxy o1 alkylthio
and Rp & ydroger by hatogfear ahly 5 ng to 100 ng, of a conpound

' tQ . ] t] D N di sease
more @%ﬁ%{ag M: %’r}e?%'bpg d‘l,’"qq’ %g éﬁgh%tgﬁoﬁer{bgﬁm%nﬁ@ rE.RQ?P-O n and
the age, weight and condition of the patient, or
Most @J@Péraa@?géiuc@ptifdﬂf EBthpbuR oMPRisBS oARMBAY §lSiBthd Moldip
orm of dosage units which conprise a predeterm ned
anount of active ingredient per dosage unit. Preferred
Even hose | gﬁeferduly,fsaidrpépiéd!iommw_nugsfmadgmgglwsmm e a
: ose or part-dose, as indicated above, or a
ZArg@@ﬁ))glﬂ'ondi ng fraction thereof of an active
i ngredient. Furthernore, pharmaceutical fornulations

The ofganfcf‘&?rpbbfﬁﬁd eAR HerdraBRAFEptitHANY résiRiRfiA-iSpedtididicompound

) ener a <nown in the arnpceutical art )
which fhaptianallside Fhaiprhralest %ﬁgg@aﬁm@ct&s’a%@e@e? tprminus. Most
preferabl§] thesdrgahicotordpaumh @ idespémstitic sotnpblLad wiitto s, oftionally side

e EREEES e PATSN R Lo S0 e
or transdermal ), vaginal or parenteral (including

i . | - . K _ .
In a prA&Fed @mﬁ“ﬁgﬁrﬁ%@@%ﬁéﬁﬁ?mwhhawﬂwg 1@&in or H-Trp(Boc)-Ala

i ntrade of pul ati ons can be .
GIy-reﬁmepaquaaqgg h%re‘glrp Oﬂgﬁé&%fé%mﬁﬁ]é\ﬁeﬁ)?f qrpide resin (9-Fmoc-amino-
xanth@h3tyieoeMerafidld aesinRy, for exanple, conbining the

active ingredient wth the excipient(s) or

adj uvant (s). Pharnmaceutical fornulations adapted for
In an everl maderpréfstredtarobodimnentehedeiptidis campatingstoshgpaeupled is Fmoc-
Arg(MYSY-O% arkd He ?éptic{i@%oﬁgb%ﬁol UHH_% WHIES YhigS tidf@é&rﬁ?ﬁ@nd is coupled

) owder s or anul es; sol utions or suspensi ons
is H-Vahlebuantbennonoxyiebeld rsinidhusafteicing Bames-Aa(Mishval-NH-
xanthéadgoxyMeprifieltd tegidt er |iqui d enul sions or _

water-in-oil liquid emulsions. Thus, for exanple, in

the case of oral admnistration in the formof a
Preferahly, saidocoupdipgureactiarhis repeated-threg tities thus afipraireghE momn

i i . C 1_: i 1710 -~ . pr .

e TheLn N 2SI A B an erifd seon (98
ID NG @) Alsenprigferably, iFanes-PhgrQds spuplgstasier A¥rterpiral dgpsotection of
said ré’gmﬁd%e@tiﬁé?ﬂﬂfs%ifd@uin@q:mbwwgr%Ivnsmr@(wsy-ptrg(wsy

I {a fi Si and, m.xing it rmgceut | cal
AraVERLY 8P arlfinrEve e eirerln (e 8 O3 RO breiaply. the
exanpl e, an edi bl e carbohydrate, such as, for exanple,
starch or mannit o$uBATITUIE BHEE TAREEEI26RL | Ve,

di spersant and dye may |i kew se be present. Capsul es
are produced by preparing a powder mixture as

e o o o o, o s o s
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granul ated by wetting it with a binder, such as, for

exanpl e, syrup, starch paste, acadia nucil age or
waoelatissas of cellul ose or polynmer material s aPdI/EP2009/003210

pressing itthrough a sieve. As an alternative to

granul ation, the powder m xtyre can be run through a

tabl eti ng machi ne, giving |unps of non-uniform shape

whi ch are broken up to form granul es. The granul es can

e 8 e AL <0l L G5 SR S P
Arg(Mi%)-t\rg{MISbNai-NIrhxamthan}yloets:MmméielthﬁSiirc@%@ 1B NOut)e Most
oty D8 SIS gk, L o SRR O Socing Ac-Phe-
Arg S E8raMIE oS- AV oYl Nl (BROHONES b d di rect | y

to give tablets without carrying out the granulation
i an ep b S P e A PRE &R co B g be couplea s
Z-Arg(Mi3+QHandaherpeptidsucmmpoungtd whioh said eoimgplouadds aoupled is

S InQf . e )| -
H-TrR SO TN T e B8 FEFTRIG oo “huSHhopfing AT IS)-
Tro(BoekAlecalyNHrxarRen dodaeMarTiield resim (SEQUP A 3 Jereferbly, said
resin-b&in®pepidLis GOAVEd Pom tPBITESIR, S &FdrdingSZ-AF§MIS-Trp(Boc)-Ala-
: rzger e@) é'g)rréﬂe formof dosage units so that a given

Gly NE’@ & i ses a prespecified amount of the

conmpounds. Syrups can be prepared by dissolving the

: : . i 1 . _

The of i ok Rutodis BRamE Sotiha'y dhad il &Xchaing to any
COUpliapdﬁﬁtbp_ﬁdm@m toithe p&ﬁ%’éﬁ'@"?ﬁ@ enamd nfcﬁsﬁdhg_@&ﬁrﬂ‘] compound
to be %b?ﬂgalﬁ ggsgﬁgitr?%erm Si f'@:grgﬁhgai ch féSerSI oréf??h@dlqg solid or
. ubi | i . Si U . .
lquid BB yVaE STt B8y eBPSnalh iR dng A ny e el Fusa coupling
steps 20¢ hisogberfitriradsin solid sediartliquesphaseavour additi ves,

such as, for exanple, peppermnt oil or natural

sweet eners or saccharin, or other artificial .
The teyieoid dhasanig torke understopgdriolmeaniselid pbasgelgeatiderpgnthesis

(sppég%spps‘lah dnhBHcR bopsptid gl opESRAIlySIrbRidtéd i§ BBund to a
iT desired e encapsul at ed |n_gr’nscroca€ ules. T

) b he,.
solid $4pnoI 128N T NERNSUPSSSSIYE PPER-AGUES PRPEREYR grakRy: PRiignally
protedtbe, drel stzmhed to ¢é suplentt-bouned tpeptidd unsilitle eptideanaterial of

mereS{8TBIed Pt SRSl BOEAEE [y, bl e romne
suppait-aad gubigct to funber presessing anddorspurification Inesame gages, solid
phas@th&dieGictdd hnAtiRe bepidd pARIUCY.ah iolifsr dd3RkqRE pepfide cleaved

from @%;%@Egrta g%n&nj‘p};?iaggytlegwtgﬂl%té?rgglﬁgqt", Ii Bg%ang] ﬁl‘élr;;r\ésgyation of a
largery Agitaleqseptidés p@duet.| amel | ar vesicles and nul til amel | ar

vesi cl es. Liposones can be fornedfrom various

phosphol i pi ds, such as, for exanple, cholesterol,
The temeojution plase’” iptobphadewjoethts Mmess. solutiorcpngrspeRtide
synth%ﬁ}gl.olhdﬁql)ﬂii{rg?lf%}%f HEMRIY $ NS, EEp St deSintetRcdmdte Sraffents,

) Sl o unct.i onal derivatives thereof, can . .
optionally pretected. oy rraptidei INgrmeARe firdmem Bndaireactiys amino acid,
both éptidingily protectatll aky Sodpledti ah apbfopria®eoivéntinistally #sthe

proseBis of elEe) RGeS RRY Bhacielog oMy BT Bty pouming
reactipol Tine peptids intermnediatesragmentsrarepeactivdlylarranged sarthat the

N-terr‘ﬁﬁ*f%@ bV 98¢ fra BAESH LR rdﬁg&gé%ﬁf\%@-&&%ﬂ& R&lother fragment,
. pol yhydr oxy&t hyl aspartam cgheno or polyethyl ene . .
or vicg ¥etRd. o pgflifisnnaideshatt praleeinagropRs nmivhish are e santduring solid

phase'g Qﬁw&ﬁ@ﬁﬁ,gak@f&omlbnfwl’etélﬁémn&hé Grth;djuﬁﬂg asolltidhisphse
| egradapl e polLyners.wil ar.e sul tapl e r
coupBgiHREF s ergrteorror r B-E B al BT ol e fragments. These

exanpl e pol yl actic acid, poly-epsilon-caprol actone,
pol yhydr oxybut yri susTidUTE®HEET (RURELZB) S, pol yacet al s,
pol ydi hydr oxypyr ans, pol ycyanoacryl ates and
crosslinked or anphipathic block copolymers of

I - r
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for adm nistration as nasal spray or nose drops with a
liquid as carrier substance enconpass
wa@edusseshgr edi ent sol utions in water or oil. PCI/EP2009/003210
Phar maceuti cal fornul ati ons adapted for adm ni stration
by i nhal ati on encom pass fln;Iy particul ate dusts or
m sts, which can be generafed by various types of
pressurlsed di spensers with aerosols, nebullsers or
i nsuffl ators. Pharnaceuti cal fornulatlons ada d.fo
side chagi RialechReHaRP YRS At WRIGHN Nek refmovet et mptye {peptiotd
compparsaas Been fevmsths, creans, gels, pastes, foans or
spray formul ations. Phar maceut i cal formul ati ons
adapted for parenteral adm nistration include aqueous
A furtkarcdaspent @fctbedu\serﬁtoerisnbe clgayege ofi apairganioreomusyndi, sbaprising
at lea&BriePhb t}]ebf‘éﬁrfnﬁas bacteriostatics and sol utes, by
neans o ornulatlon i srendered isotonic
with the blood of the recipient to be treated; and
aqueous and non-aqueous steril e suspensions, which may

conpri se suspension nedi a apd g ipkengrg. The

fornmul ati ons can be adnm@%erid | e-dose or
mul ti dose cont ai neLs exanpl e[|seal 8&d anpoul es and
vials, and stored 8- dpif edNl yophi | i sed) state,
so that only the add of the sterile carrier
l'iquid, for exanple Waterifor injection purposes,

i mredi ately before use |sFﬁ%cessary I njection

sol uti ons and suspensions prepared in accordance thh
the reci pe can be prepared fromsterile pomders,( )
granul es and tablets. It goes without saying that, in

where%?'ﬁk“ ﬁé gehhéh W @fﬂ_g*ah&%g%rrdq R KRGER2 is Cyg 5.alkyl. C1g

t'1on cohprise 0

alkoxsagreﬁm auwmo iof R tﬁandaRt t%qtherrfegﬁ@cmoeetypﬁ@rﬁuﬂ@ a2l

wherdiry Bés ah integatfrain Do 5t RBss hjdroges amalbgen fOf ulkgt, idinsalkoxy,
ui tabl e for ora dntnlstratlon nmay

s 3R, BhSos sy R BIEh L P O Y
said ctefavage optionalty @kirngplape a3 the piesesoe pbat kaptonis soavenger.
nunber of factors, including, for exanple, the age and
ght of the hunan or animal, the_precise djsease
Ina pt%ﬁ"d?"t’ eBWORiNERt. the Gleayage peegasking is apdormad bywaeiof an acid,
prefexbbl@ bww Qf wiflubRraceat EeldATFN). TR abhﬂs@plnéd nekt or as mixture
ith %£ L ion, and is ultimtely determ ned by the
wi apﬁ% PRy H ctor or vet. However, an effective anmount
An exampie tomrmutablarrmotsblvgwttie dtdh@rbmeélmmeafDCM)gBrﬁerablw the
molar'rﬁtid BPa&a%%% gd %ﬂtQS R r%pl ermfnlfg :®hndady %1&%Iy9fom 1:0 and
the recipient per day and particdular
11, typically in the range from1l to 10 ng/ kg of body
wei ght per day Thus, the actual anmount per day for an

After S68ang! iR, e SR b MRl BT, B9y A
scavengei. Bxdogllesl iresqawendeans are tdisaptdpylsilane (5E5)i eaterf dimethyl
sulﬁde?% QR%Q?b%r?z‘é‘hles%ﬁchf&r 1 Q@Mﬁhowﬁer’ieﬁéeﬁMéJ%d C1_s alkoxy-

phengls, éu%ﬁe 3 %ﬁlrew\eéymwcwgrﬁ 515*’“3”@%9“%@"'5%\‘% §t:@vqnger may

be us@a amri@tueasauh@auﬁée%udh h¢neterpnal derivative thereof can
ned as the thgtlo of the effecti

e _anmpunt

P'efe@?"yr ﬁfé-“c Z§BE3 A ﬁgph%n%%@r%ﬂ%%?s sgavgngers as
they arafedsepalasouaicophites cimparad td @esgsvatee Asiatcabkeqiience, tike
addud SR TS e Mebic 30 SEppiE PRl B e EAR I WihSTollowing
WO”“WPPHE@ﬂU"homever Ilnttlng it. The starting materials

used are known products or products prepared according

to known procedures. The percentages are expressed on

a wei ght basis, unless otherw se nentioned. The

conpounds were characterised especially via the

fol  owi ng anal ytisaBstieorRiSHEET. (RULE JPVR spectra were

acqui red using a Bruker Avance DPX 300 MHz NWMR

spectroneter. The nmasses were determ ned by HPLC

- A A NSNS I T —
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I nternedi ate 2:
3- (4- bronophenyl ) - 4- hydr oxy-5- (pyri di n-3-yl)-6, 7-di hyd
WO eetbhssrd[ 2, 3- b pyri din-6-one Step 1: To a SPCT/EPIINY/003210
of ethyl 2-am no-4-(4-bronophenyl)thiophene- 3-
carboxyl ate (10g, 30.7 mmol ). 3-pyridyl acetic acid
hydrochl oride (12.8g) in tel"?’ahydrofurane (200 L) was
added di cycl ohexyl carbodiimde ( 1 5g). The solution
was heated to reflux overnight then filtered. The
In a peafgEad emhesiment $aihRiGaNiECIRPeURd ) be sleavedds aﬁcpptlona"y
resm-b@@h@ﬁemldlb cﬁﬁﬂ!joldmdb/l/tﬁalﬁ limﬁﬁticﬁweﬁmsme 6hain Hreteetdhand/or

protedigii i adrs Ramuisa e B s ST R k8 ahudlndsifty B G, o1
alkoxypbt 6 netkylithio and REds Wyditogenmntalogemenost prafarably, R' and R? are
hyl t at An of f-whit lid (9.8
methyf 2P RS BYBHIDe, Y & (DVBG. de. 300 M) d Lppr] 11, 30
(bs, 1H), 8.59 (s, 1H), 8.53 (d, 1H), , 7.82 (d, 1H).
Ina ﬂoré%rét@rrea@mbadlﬂfﬂerﬁ Gshid pbbtidié c%?nddhndZtU)be Sle8%ed f&s Ac-Phe-

Arg(IVEfgg P\ﬁ%(l\@gé%\ﬁg@él% Mgﬂ@%@d& Hﬁar&h%mlbx;ﬁ mermS 214 IEl)'esm (SEQ

ID NQ &}, tiasy difaridingpAe- RH25Argridyg-Aag-Lad d4al- N:Iﬂp(cﬁE@deNOa&)s Puoegferably,
TFN@@W ¥!ei éébﬁ\i@?ﬂ&s &I%Qvﬁ%e sQIuﬁ%SFhlo‘é{ QFH?efa'B ly in a molar ratio of

tion m

50:45:582chtAI5e erefetakiy, yTrFe%@CAYI@ 4 akesath%ypmraplé‘f applied as cleavage
solutiés, Thaéterefarabiglin &i nsblar eat|obees@ngtms Amétapﬁefmw TFA/DCM/3,5-

dlmetﬁﬂ)éygnglgwlis p&? gat / e 9%‘8% ld ﬁu ﬁg@ﬁ\ﬂe heo gt%lwn a mogr ratio of

50:40a1= tAdscepreidS:abBRJd. FG\/DMM/T)VIB islappiied DnBavags solBfion Mrp st

Tl T LI

2-chl or o- 4- hydr oxy- 3- (2' - net hoxybi phenyl - 4-yl ) -5- pheny
In an bis®. Mokl hetsredd eRiboHimert; bbll)ﬁé:ﬂidﬂ: EorBpeShéro be ofeaved is

Z- Argé\ﬂ'_@ttrg% éAhI% (":'@nﬁlgll at t& n- -y?(’ixy-%/‘; I?ﬁelé ég?:lugggld ID NO 3), thus

affordirey Mgt%p(NaﬁGy)NHﬂCSE@IIDNOM Preferably, TFA/DCM/TMB is applied

hE kiR i argon in a
as olcki58 SoRAbh) ABSIHAEBR ol HRLSY SpEIO N Polat or
(32 mM _) was heated overnight at 800C. The sol ution
In an BRD rhotd mr&/@mmdnﬁénwfsaﬁqieﬁti@(d domaduh@lf@ae ld:l!ladv@ﬂﬂs

wis- e b a5 e, b T A e s Sopia

as cleswhgé sokitiomhmosbprafertablyais a metargdtiand80:1educed
pressure and the crude solid obtained (1.57g) was
washed with a m xture of petroleumether / mninmum
et hyl acetate. 1H NVR ( DMSO de, 300 MHz) d [ppn] 11.01

Exan%hss 1H), 7.67-7.03 (m 13H), 6.99 (s, 1H), 4.08 (q,
The f

. 3.96 7 . 3 0 H.. Ste
neierameis Brber St ipininkenton SutpreCiintgRygY 1S imit it i
any wsyhEramplesci td &irefer (@ pAspgration piocedufes and E&amp)esm:bo 20 refer
io re ﬁ%er ni ght at 500C. The sol vent was evapor at ed
the crude taken up into ethyl acetate. This
I not inglicate® Athenyisa e B-aNANHOMEY of thenaming Agid resiskes¥as ugd and all
reagepity WBRS Sbtaire’] SothiengiaN@s renoved under reduced
pressure and the remaining oil was crystallisided wth
a mxture of isopropyl ether / mninmmethyl acetate.
AbbreMedioinsr med solid ( 1. 18g) was filtered. 1H NWR
« ) d [ppn] 11.51 (bs, 1H), 7.50-7.13
Boc (’E“g&é ?9‘8’7" 3.95 (q, 2H), 3.76 (s, 3H).
DIC '(ﬂ"ﬁQP(QPY"@LB’Od'EF'QS 3 : 'To a solution of potassium
DIPEha@!meb’dw’étﬁyia&iﬁée (18.6 nL, 0.5 Min toluene) was

dd dropw s revi yous,conmpound ( 1.18g, 2.32 mol,
ESM? e%CtFﬂ_S Sind f'a%% F F@3ne). After 1 hour, the

sol vants were rennved under reduced pressure and a
sol uti on of hydr OslthTI'rrTE(S'I-[EE(TA(NlJLEEEEB) added to the
crude solid. After a few mnutes of stiring, the solid
was flltered (1g) and washed W|th a mxture petrol eum

o .. A NN N
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m.) / ethanol ( 15 mL) / water (7.5 nL) was heated for
6 hours at 800C. The solution was filtered over a pad
weooeasicte(r) and concentred under reduced preBSI/ER2009/003210
Acetonitrile was added. The precipited solide (629 ng)
was filtered and washed by vvater acetone, ethyl
acetate and petrol eum et her; o8B 413 (M+1 ) ; 1H NWR
(DI\/BOde 300 I\/Hz) d [ ppm 9. 66 (bs, 1H), 8.90 (m
1}1—3 K ‘;?1 856853(m 1H), 8.06-8.01
Fmog 'Uqfﬁﬂ 97"%@& ¢x>4qarp YlaH), 7.26-7.09 (m 3H),
HOAt7- PRy r6Ry- 7¥BzathzoEDaan e 4:

t hyl bi ph | -4-yl)-5- i di
HOBIE REN 8K ErEBITAR of bnol 2. 5. b] pyri din 6. onen o |
HRMSdCb)H bighoesolutien meassaspecdrametry hemicaldbhization)
MALD- ﬁ%ﬂmeﬁ& hydipagnyse d%#?i?bfgorﬁﬂn@zaftlgn%ﬁngbf filghE! um

gonat e

M|S‘tétzr@imeé'@f"lnﬂﬁhérw)'fﬁﬁbﬁlsphl ne) (260 ng) under argon in a
PyBOR xtgheowiazdi- tripyrandidepk Haslnu)m/hekaﬂu@@ hbgpleate
T:—IA rrl eu/ et hanorcg"(dnly; Eiy / vvgt(zgrpﬂ ) vvasgheg‘?ed

Jﬁﬂ gbC The solutlon vvasflltered over a pad
TIS -dfnsoaroptyésala)\eand concentred under reduced pressure.

Ace rochloric solution (5M were
T™B 0‘ égwlfﬁrwﬂj‘& ecﬁr%lg%{gd solide (527 ng) was filtered and
Z- OSMHSNE(QGB@/'WC@WO@{W suedrigtide and petrol eum et her;

ME: 427.1 (M1 ) ; 1H NWR (DVSO de, 300 MHz) d [ppn]

Exanﬂigplgg': ?’ggéiﬁgorﬁé—gw[lg?%u% %92-&%eﬁu’ﬂi’nd@lé—%—étﬁfor}aﬁ)@

1,2-Dirnétpgliindoye £+9.7-, 23569 humgl Iaed;slu]fpytrlookjde Byridine Bomiptny(20.4 g,

3 B i i
§6|C@0

reactiﬁﬁﬁpl)(turgwaﬁ,ﬁrleﬂgm g@,r,scﬁn @@wg)to re@mgitemperature.
After aadiben af Wa(é}7(480®1L Iﬁlﬁ?e peditaty séfution was washed four times with

oy G B GL CRA rleAB s Wi e
in the(@cntm)damscdtetatoer@ndeepwughtunaﬂ B&B@th?lhmcﬂ@Bbsulimna‘Imas red ol
(37'6T9|' gg%rgglo?ver a pad of celite(r) and concentred under

educed pressure. The crude was purified over silica
(di chl oronet hane then diisopropyl ether); Ms 228.1

'H NMIRK400 MH:SIB‘{D)Zé A (df, 29N Jof 58 HZ} BUS1 crarmlqgrms m{3H), 7.67

0, 18y 33 TR 7T, ﬂ*n&% 7 of Y 2B BTl 1 .00

c NMR)O10ﬁ_MHm§)2@éaﬁ e=d14b05®410390¢39 2 485.6, TRE.3, dadt1,d22.0, 121.0,

119. 2m1>f§lgr QOWZPﬂtﬁ)rfd and the sol vent evaporated. The
ken up in.a mxture of water /

HRM%KGQF e galst for Gk M&Wmﬁk&%@%&tf@%@ ERE < )

ethyl acetate and the whol e organi c phase washed with

Examile B Brepiicly 6 1 2RAm FURABiere v A eyl e MIS-€h

Pyridigiunn d £- dmmthpliruiﬂieét-hdforﬁﬁe of Ekawylbleat étGday, Z3)7 tronol) was

suspé#dgerlﬁ d&&@ﬁ)&)ew OWF}#L g% rgig‘&a%@atrﬁgépﬂe/e'wﬂle)solutlon
1

was 099'%_'51 afeise Hate and vxaiml sbieyidedn (mmolhwaﬁleqwiy@dded
Then nN mamdetﬁymﬁiarﬁrd@qw ;-smL)wafse\Ve@ sﬁW?%ddeerﬂ@?tstlﬁlhg The

react|8p Im| e W e%l\{n%gjef{gr&\gﬂ"éq Oaéﬂrﬁ(raﬁgg %J‘S’Fﬁ? %@ rh@pd t at room

tempgratre pAfterdd folrg] the sdlugipnwees ¢odléd dednandirvies hath. Vi@xtta oxalyl
chlorléﬂ\@uE Frh d%réo ul'rlroz)gzﬁe’r'i }\I‘:ﬁ‘ ﬂ%’i%ﬁ&rﬁw%h‘ﬁ%@ g(%)flggf_ﬂwere added and the
react'ﬁeﬂamﬁwa@ %nrneﬁiz@trf@om@_mpqraslrmfomfuﬁbeuéﬁéyousm dAfteiaddition of
oxalyl HGided(2 MLXETBmoY) dIRPARIeRELIMPFoPY Hotirdllthe raéa.on was

sol vants were renoved under reducCed pressure. he

remai ning oil was added water and acetic acid (unt|I

pH 4). The precipated solid ( 1 .77 g) was filtered

and washed w th vetesTITMPE SHEETYRUMER6) ; 1H NMR

(DMSO-de, 300 MHz) d [ppm 12.09 (bs, 1H), 9.65 (bs,

1H), 8.67 (s, 1H), 7.85-7.71 (m 3H) 7.37 (m 9H),

N o~ 7y
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Carpino et al. (Tetrahedron Letters 1993, Vol. 34, No.
49, 7829-7832) conpare the Pbf protecting group with
WO h@9IRsss4pr ot ecti ng group when used for argi ni PET/EPIIEI/003210
chain protection. WD 01/57045 di scloses tricyclic
sul fanmes obt ai ned via benzof ran benzot hi opheneand
i ndol e-i nt er nedi ates. Lowe 6¢" "descri be the
synt hesi s of heterocycllc sulfonylureas whi ch for

examl e co i ndol e noi e Het er
complelameasigh by iPEaapRgsTeapyerSniraafraR G yal aliquot with
methamoes(ﬁrno mirvgeg). on to provide a corrpound whi ch easily

he rGhRER bR RS AL ST AR B et s RoR ARl R B metn
formantide 620G mbg mas\adtiasly fmllmveﬂbhpwt&rsﬁeﬂ mlL)arTrtnelmrxtrtreoMas stirred
for 5 rﬁﬁ‘ﬂrt&etoorreWeetﬂeQ}k Jr%hrerrraeefrﬁﬁﬁfme' gHdBe3 é@ga%teusand the

used accordi n al m 9 E)r ot ection pro

organyg rahaﬁema%we@gaﬂ ﬁ@fe@dlm%%m!@ viteg (gach 1¢0 mby. hhe organic phase
was daggeser ahhﬁtrpuewgnemrsturfam ad et/@;sontatecato:@rryﬁey@dffofdrng

1. 2.0 BER R Bo b oIS e purBld W (1612 877 boniglo)

or G_ alkylthio; or Rl and R2 together forma noiety
H Nr\ﬁrfz (g@é @Jrz”‘ Dr{r]@gb ggen7 eﬁ‘gﬁgﬁghﬂ Syé Bﬁ-@” q’(ta; @9‘%@ [r-0810Hz), 7.08
(m, 2'3) IZGQQ/ m@Hb% {&13e2. %ﬂ Hor benzyl; and X is

3¢ NMR roomeHe! DWISOT)FI‘B 12 mtadgarszs‘sltm, 12418, 120M 109.7, 30.0,
"Ci_ alkyl" is to be under stood to nean any |inear or

11.3. branched al kyl group cont ai ni ng 1 to n carbon atons.
HRMS$(C|)emdnpale. fon€6ldroNOS [M —aCiy208.0420 fosiad 2DBAART .
such as net hyl, ethyI propyl, isopropyl, butyl,

I sobut sec tert- butyl pentyl, isopentyl
Exampie %Py?ﬂ’@'@tt'ﬂ")“i'&fﬁéw $)-Otb. 2- di net hyl propyl ),
-Argk@HXIZ IGS@hfmdl vr(aé d@&Vé@MO@t&m@(@B 19 dridk®N aqueous sodium
cor er m
nyarolB oIRGB i 54 BIRoN- T frAtih as Fededibot ‘G Ratg and
MIS-Ghof fexample 2 (11 i59kegd. Bynranois)t digselved\mibeatoneds0. mL) wdseadded

durrni%rﬂﬁ%@e?’he ?@tﬁ%ﬁt@%ﬂ%gg@ea kt#rIOIn Qgﬁgﬁtg% ZCgfgé'rﬁ’ additional
MIS-GJ 4P B6:.c: S mmph izacelpng (3p Pl kwes adre: oHewad byestiaring for
90 miAgtebalt 0@ Ftrrlitﬂlyt erﬁetcrhﬁ‘h@lﬁl@ﬂMISHaf(ﬁ .94 ?03 Qf‘rﬁmol) in acetone

(15 mf fyhatBircr ThErecc R mhRUiaitenatare faraauoTs o mites at 0 o
and further & ours at RymBmpedatires runtihso MISH-Gbwas detected by TiUG:
(hexaﬁé‘é?@fl aegta?e 1]T3”‘?EQEHH @gfplleerggﬁgéﬂ \f/vgg éﬂ%llrg%d Wﬂrt 1'd“p% ueous

citric %ﬁlﬂytﬂercqvapoattmwf the @eicrnerma\ra@ypt w.aber (ﬁz§0 rﬁ'—h\ya$ asé’ﬁd and
the pl9 wdsaéckm@d tpH 3<witﬁ 10% AquUBBUSEitid 8BIINFheh nthé solutlon was three

trmesleé({rﬁ%eﬁ g'he hgﬁ &e Fes(eéqﬁt{q(ﬁ%m@nﬁ?egorg%rn?c Hﬁasé’s Were put to-

gethet, veashedethred fimde vattBwatdrf{eagh 75 mloy, dded over madgmesiie sulfate

and fiﬁ%lg}:%?ﬁb‘?ﬂét%ﬁct? r{nlrr;ees} g@g@t‘gg Pﬁt:%qﬁed)ﬁraggﬁ{rﬁr}él%%ﬁ:‘e t%f‘column
chromaiegraghy ¢disblosemethang, agthanol; gcqtrCeararé)eJ heypure frastiens were
combﬁt@ﬂfdrtdsﬂhégdl\flﬁtt Wa%ﬂ‘eﬁ‘foﬁe@ﬁﬁt\laego @rél@rﬁ'@%ﬁ“@rl For precrprtatron the

minimy % GihotpReE & smixtdfe of el et oo ethata e Methaol was
addedfodiowed byl additiqur ef lkexad: emtb owi foether pfetipitatioRAvas ebserved. The

solver‘\trwgﬁpﬁﬁgﬁﬂ% )éng,]:@é sBli %WC?S \@rsl'?eoato'ﬁ?)ﬁ}‘ne%r wﬁt 'a‘t'nixture of dichloro-

methwrét hexane e frnelm drl%pnemagngsmm etrléatﬁmq@ngé@afo k@61 g) of
Z-Arg(MIS)OHogen. In the process for the preparation of the

compound of formula (I1) both the acidic formand the

salt formof the conpound of fornula (1) may be used

as reagent. Any salt formof the conpound of formnula

(1) can be appli esUB§1:|'rrU¢Elsp-|Esa1(R$J|_gr2@)e. g. the sodium

salt, the potassiumsalt, the calciumsalt and the

pyr i di n| um salt I n a preferred enbodr nent, the

. N R Y "
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bond is typically formed between C-1 of one am no acid

and N-2 of another (eupeptide bond), but a conpound
wowaob/1835 dues | i nked by ot her am de bonds (i sPEEPP10d003210

bonds) is also neant to be covered by the term

"peptidic conpound". O igop Eti des consisting of two

to fifteen amno acid residdes and pol ypeptides

consi sting of S|xteen t o about flfty amno acid

'H NERAB0 Sl DS 756k 1By T Yo Bkt o B0 Ho). 7.43

(d, 1Hi N80 3mnne5ar)rp7 etOf(mr 28)pS ot (6e2HY, 3BA(Y: Vo) - 366 (s, 3H),

n c t Ly m no acid
50 hHER LS| e 60, T30 08 1 e EnERH 0 0
C NM%@%%‘WEM%@&I &nil Mo athdo, Ei@ﬁpﬂ@%4aﬂ§7l¥l-ABéQO4i29 0,
128.5( 198 Wl abs2Mn9 12qbd)1 . OIS Jdlh NS4 BUAH R, B0, 2870, 4,
aci d) . (c) A derivati've of' a peptide, neaning a
11.4. peptide in which one or nore of the am no acid
HRM$ ¢Si)dues chigyfor e ; MNyO¥SM kHMBd6fiad, feurgl 518/1911.
acyl ation, alkylation, ester formation or am de
formati on. Exanpl es are Ac-Phe-Arg-G ly-Al a-Val-COH
(SEQl D NO5), HPhe-Arg-Ay-Aa-Val-NH 2 (SEQ | D NO 6)

Examigé i @‘ﬁ'f%ﬁ’é@?&ﬁ'?‘%%t%*y- G y-OH (SEQ ID NO

7) (d) A derivative of an am no acid, neaning an
1. Pr@@?ﬁtmrﬁ@ﬂd-Amb(MIs)t(aH been chemically nodified, e.g. by

A miis¥ Rz BRIt £k BitaiS8d Fant ElbloP S, Fo4 mmol) and
10% Ra/€x @n ﬂerdg)slmbndthm (60 hd-) pegst fnyedl rogemntpd wvermightpat ate®spheric
press@:te IRARE rOB&IHRES ‘%’tlp%é&ﬁﬂéﬁé AL RpLY ggaﬂL(}' (ﬁéhlbﬁ)?ﬁéthane

guanidl no nol ety I nNg

methaogARHRACHORO B b APYSPIIC (HGg) asaddag s havisdstion was

hydrogesétetdbt mnh@alzd r@imlumcamﬁmeﬁéys e@@jrtedqu HIC).
nine r

inine, or Si o
The ol e wRRB B YR C@Etﬁ&dm‘i%vapsor%teﬂr § ypesselding 98%
(352 pgpof le-AI‘g(MiS) -Obl.t he name of a common amino acid (like
honoar gi ni ne) neans that said am no acid cont ai ns one
1 addi ti onal | ene_qgroup in the carbon chain.
H NN 60 841 PSSl 1o I e 1AMl 77 6. dbiveomB.1 H), 7.42

(d, 1HAQi g, 1a|qul 711 kA, 2y, aalsros rB1), BerOiras1HEBOR(mOPHINEBO (s, 3H),

165 (PP, T3 Ghekih 1 08, 380 o "compoond corpri ses

at least one amino group and optionally at |east one

2. Prepapdtigh L AremERLEHat | east one am no group(s)

part of the side
FmOC&Jéﬁﬁ nag. QA2 ANRb Was G'S%'élﬁgu'M %wéapeé@érrabb yodipa azide
(25 mano 39 rﬁﬁ@ll)nntvﬁatéﬁ(mnﬁﬁ@)?\hég atiged BRdthé eeSUItRY eﬁmm@n was

stlrrezg{g ol Sgﬁ%ﬁﬁgmlpgr rw%%}g%%% ef er IX/Z%H}% toa

solutiorhef HrAng(i\/lg‘.%)eObi a$)obtalmrrd)h'\etbem1‘ewsusatep ©1f36trhg 8i3Gemmol) in a
1:1 mﬁ(ﬁﬁbrbfg\‘;c?t@%)/mf&aﬂ@éi gg—?@' \gﬁﬁh%aé%ﬁ{r&%@tﬁ é&dltlon of 10%

en nore d am no
aque%@r&owm&arwae ln%mgmnrfal renw?s stiTerd guk@a@mg the pH at
9. Ondbtie pHeiAY stiblized ath@é rAB@irediSs SAYEPYIEMiGhtZThe's Wler (30 mL)

was o8I0 RS RS s e P D500 SRS OA P bt for (e

20 mhjfiirchaqueEtusi phescavas aaisificaneitly d AnHE! tooa pbi eft 3 teaBdhdrwas then

qwcklg:\é‘itrﬁmgﬁoth%é)fﬁﬂgsWlbﬂel{ﬂk%@&éte‘:@'ﬁgﬂ_f'ﬁ% é@%n Wéée%rb\/ere

combipedjand gﬁdo@\éqf m@;gn@3|gqu§ulfat@Aﬂ%{13y@p9raj|or‘(jo dryness, an oil

(115 @ t\wb*s ldbesinE, wmcﬁlwasablls%lve@m_ﬁ rinkkAn Sfradetorfe. Then, aqueous
t hi.o er . forma noi

Sod'U%_ P8 ey i Sy af RS Raa 1 Padedis Sqiidh wasgvashed

; R3 i s hydrogen, halogen, G b alkyl, G _6 al koxy,
CI 6 al kyl t hi o, DMBSTITH'E@{EEM(RLQECR)( is chlorine or
bronmine, thus affording a conmpound, which conprises at
Ieast one noi ety of the forrrula (|II) vvherein R>1 DR2
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noi ety being part of an arginine, honoarginine or
norargi ni ne residue, preferably being part of an
w@e@9nsises or honoar gi ni ne resi due, thus affor dPCYEBZNN2003210
pepti di ¢ conpound, which conprises at |east one noiety
of the formula (111), wherein Rl is hydrogen, G
al kyl, G _bal koxy or Cl-6 a?%yltmo R2is G _6 al kyl,
CI 6 al koxy or CI 6 al kyIthlo or Rl and R2 together
orma noie -, _Whereinnis
three tlmeég@th terbanty methy' eﬂ?ﬂf (RQCh §0n"9|e|>f J@sraqq%uegs&'vtw@ thys
obtairdldkrhs abidifedakitoxM, HO to abkibfthic03, thBa xtraetedo®ings times with

an S wherein Rl R2.are
etny! 85afBLieReh 207nE it dar agrsiyh site 5% Sin syapormipd to
dryneB8yieddihg 84 @je (6 6.4 mg) otEmocetrg(Mt)eOpk ef er abl y,

wherein RL and R2 are met hyl and R3 |s hydrogen Most
; preferably, said peptidic conmpo
H N'\&%rﬁm M4z, cW'§Q3n8 —glréﬁu . r?:cb")wW@t 9 2HnJar 5f4e'f*é)r 7R (d, 1H,
J=79 dmer(ti 1|anéao¢m.z )7 SL@IPEHN G 30(RE2HE T @dmi 2H), 4.27 (m,

2r), LB AF SR E'”y%ﬁﬁka?%lﬂw OF (381 BT ks b chay(m. 1)

1.52 (my 1H8), néiﬁo(necQH)s Z-Arg-OH, Rl and R2 of the conpound
13CN R p& éo?}"a? e 145 ﬁﬁséhﬁwgn’t’@#ﬁd@% 135.9,

é roqen ‘an
128. 3f b??rﬁl- 42 Dl)‘25@ dRRdr 184 ;1,110 a1f3001d‘t1r994 66.3, 55.6, 47.3, 40.0,

30.2, B3, QSTEZW1O¢<VC&f bonyl - N-- w (1

v FC o 78 e BB CrraNat S SO b1 Le s B2 Gl ad 222K

Z-Arg(MS)-CH in the following. In another preferred
3 rol
Exarngﬂ@@ Wﬁggrg}%ﬁ' &k R@ﬁ&%@h@ﬁg\g@(’%@wﬁﬁrﬁ bgﬁFSJa;% é(ﬂﬁg -Val-NH,
(SEQUBING Dhe N-terninal ani no group or being part of the

Slebe‘ﬁ taﬁﬁd@ P@nﬁt(zé Ry 041 ﬁﬁ’n@! j, ®- Fm'@lcchmmokaumtealfj-grostyrmrnﬂe|d
es,.,a

rsiny A€ pBERH i h 2 LR pyERS Dl Eted Bir chaRbaghS rer ask
The ré&din @val swollenGtitte dehloamethar@l -Subskeyénthy, oyasRihgswith 6

dlchlo%tlh}étl'leng :?rﬁirﬁw-QWefhs/ler?gqtﬂJNH&é%ﬁer lﬁjam@rtﬂ IfQ‘noc > group

m
was rﬁmpgegﬁy,tqﬂaggg%t \?IEIB@ %Btralxtyreggﬁ dipesidine ﬁp@ ,l\bélgmmethylformamMe

(onceffét Wﬁﬂutecand_t\ﬁo?!irﬂfé‘é for@O_rﬁlrﬁlté‘QXVmo@lvﬁl @Hk Ut e, 42.1 pmol)

was ielokpu i MRS 7 ey Bmoniagfl BICE S Wl a8 fhiNes. ,

N,N- darhktttytfhrmarardé feg1 Lfshhwm dberrrooc gajupgwas remdned & the usual way,

o AT SHTHI A Ly O bR ST A She oo
couplefé USBECTYROR 4 /i 8526 lym@HeH%trﬁ ngeuaﬁmreﬁl)ua@dtw@EA
(13.4 MLt 2819 mﬁbl) FHNW- dtthe IfoFmaRidd for DoRAIuted. THerediiRas

acetypfigh B et Aol an%é%fﬂféﬁﬁea AR A LS8 InDMF for

25 mindraotds to slotthe cbippmgmfrtbé uaneauded) aoupes, Ithe & noedrupasas

remoﬁ!ﬁ’% ffﬁar‘eeanrgé %ﬁcégﬁ{? e&%ﬂ’%@feé fhd?& tlhgé\}gh‘é@d'ingg acetylation

of thedpsingiriasdo Emnsdiemamal. /t thepastdiraoe rpevald Fmpc-Phe-OH
(13.6 hhg\3%- ($AVBI) Wik mg)le%?ueh thvB@prm@mﬁ otastmnaw'wo{\t {4.8 mq,

35 uwﬁtﬁbWéﬁdRigwtt@ S oL fdhﬁéfﬁﬁtf%mhmgde fr 90 min. The

Fmocgrbop was, retritvedadhd thik respsulirag t(rde amino group was acetylated in the

sameﬁﬁ%ﬂﬁ&?&’rlﬁe‘& oQ/eBThBIJrBf@&%ch lreéh"’lﬂid?\% r{g@ﬁt,@él AEPHEL Arg(MIS)-

conveni ence

Arg(MiB bASH(MIBe-AradVIf)-3LakiNH cselthan- ny@wdtﬂefrweﬂ@ resip yiscokigined

was washedRief AT lintettiylT8rmagimitie, dichidroRiethand aparfiétflyCether, dried in
act eld is part of the side chain of an

vacuo %E@\e&qh&lgeaént&ﬁgew $referably, said anino group
is part of a lysine, honolysine or norlysine residue.
As sol vent for theupsPIreTEISHERI(RUEESR6) ANy i nert
l'iquid sol vent which can dissolve the reactants may be
used. Applicable solvents include hal ogenated
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In a further aspect, the present invention relates to
an organi ¢ conpound conprising at | east one noiety of
wo b@ofisontil a (HI ). wherein Rl is hydrogen, C _BCHER3009/003210
Ci_6 alkoxy or Cl- alkylthio; R2is C _6 alkyl, C1-6
al koxy or G i_6 al kylthio; or Rl and R2 together form
a noiety of fornula -(CH 2) 23-wherein nis an i nt eger
from3 to 5 R3 is hydrogen, halogen, G _ alkyl, G 6
6_al kyl t hi o, phen or benzyl; and mis
One %ﬂuqt Wﬁ U§% fQf %earmetlomqfﬁtqtarg%t Q%@O‘t%oh%sa%%“me and
the otﬁ@ml werpusstas starting shaterigl foptes serddvdl esays of e.g. Ex-
I awherein R'1 DR2 and R are as defined above. In
ampley ot her enbodi nent, mis 0, so that the organic
Thus, coepligudt wessniodes with diehromethane and/trestedhwitts bi5nml-zof a
mrxtur‘@ftﬁr‘lqi/(‘ c%hloggné}ﬂgn% I%Sgﬁ%va%rf (276412 %?BZfoddﬂ) Rinutes in order

preferre di ment are |
to cle%\{ekghe prefectedpRRfide t;pmdhez[egqug}' hpﬂpgrnew\%ﬁ filtered and the collected

solutndwdtraﬁdﬂntearwmammontethmaﬁ@h@dtramd bynad@mg APEA (80 pL,
ano e

1.2 o RGL AT R FERR ST R o i Rrmb b i RS L ARG ERiian qfuyaler and
acetonitrile ithersohdionl wa® Iyeper‘ntzed iaidainingm¢-Phe-AngdMil $)-ArgiMi8)-

Af9<N?ﬁER§Q(Wﬁ§?-VaWtF gﬂbwtzzer_ preferred enbodi nent,

gani c co I's an optionally resin-bound
pepti di ¢ conpound which is optionally side chain

" The pﬂ:rducewaed;har’éﬂt@rzerzr BY eC-R1S ahd HRMSQC‘I)‘&W%&&: a1

Conttogep oS s NaT i 3 7 BEBA T 7E0: 1821 eyt f?:rfr”'a

al koxy or Cr _6 alkylthio; R2 is Cl- alkyl, C-i-
Exam?lé‘@xﬁ{t% r%tl]p'n—cﬁ’ ?lﬁwjk@ﬁ)o rﬂbﬁhﬁg%lﬁﬁogﬁbelb NeY &)

Sieber gmidrresin 6/A ma: 8-45) mrolia W\%ﬁjp‘ég% in g BPlyrrppyene syringe
fitted @ltk)é' polféthylahk eiter dfé‘k _PhalrksihtWdPswellsanwith @rcmxﬁomdthane

washifgS it Ferlefimdinale 8ngl AN-Ymshyireinar i e odf ind the

Fmocarayp Walscreawdeéachk@tyr@gle(@mfi mgall dgepmoIMEmoc -Ala-OH

(34.9 H{ggfﬁ;zgmp (@fo%gqir &qto?ﬁgc 2 !}Wérggfédu'eﬂtrally

coupled H’élﬂgs%@(&? (msmgomeé gnal) HOAS (hoi2emg, b ugrqtmd BIPEA
(57.4 g0, 336 pﬁtdﬂ)ﬁn Mﬂﬁ@iﬁtélhﬂfdtﬂté?ﬁrd@%raﬂ G haurs. TIes réhlw was divided

nto 3t P el e Ftb/Sparakly PR RATEbdpgunc of

this exdrhple, anthtbeaitherRiart fortthd pogparatiah -of a-Arg(Pbii Tro(BodyeMg-Gly-NH,

kylthio; R2is C1-6 alkyl, Ci- alkoxy or
(see%{ang)lgl 'thio; or Rl and R2together forma noiety of

Thus, #ZoRra(MIS)-OHH(28.9 M. kEah was sowpled wyithyene r&%pgrttttsmg
PyBOﬁ’l (Eer@lrﬂaS saqrrﬁwrwomw Bahggeo pnféryancﬁowbmr ézsa ul6 168 pymol) in

N N-ofpeffamramioR 6 1ig heursh B RsoBLte RédinoRBR Haptie ZAra(MIS)-

Trp(Bad:MIa ~GIyINH- >edrklomy-3e;loﬁ/-Me¢rlﬁélk!yésm|tbuanbtamed was washed with
N N-dm{é‘rrhggé :%io*éah)@i‘ﬁ g%ar@ﬁﬁd grﬁegﬁgfeﬁ‘%%dn%% ?b@uzg%nd then

divideddntg aigpotsoeict erts;r&nmhwtﬁva%@%ecgiﬂrthe ﬁenjmatmruofnf@e target

comp@m&bmh@mmramdoﬂef&habbrquagmr@ RIREH dsCsta®iIfg AHA@rial for the
not her preferred enbodi nent,

remov?iﬁés%pé%gc&émlﬁrhg conprises at |east one anino

Thus, gneLgliqusbwds aivollea stithodiehrometremeugr{ds ire dteidnaith heé mL of a
mixtuf $SF A rh%hlér‘Hrﬁ‘%h%Q I§5nd’Waﬂ@r @%é 2°§2 F:ZForSZdjr%nﬁRé‘é th order

to clefmﬁ me)pr@teot%pemdﬁrfrarr( threr r)eSIr\MT @eerewnmas fiteredranglthe collected
solutiérlwas afilkiied with diehfdrbmethare ghd n@hwhiéu aldin 33|@E£5(80 uL,

12 eqejechal TPAT AN SRIVRRYMER BPTRA i e After SRR afwpter and

nis an integer from3 to 5; and R3 is hydrogen

hal ogen, G _e al kglBsfiFuSESHERYRULE 268! Kyl t hi o,
phenyl or benzyl; and mis 0O; preferably, wherein Rl
and R2 are independently C _4 alkyl, G _4 al koxy or
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In a preferred enbodi nent, the organic conpound to be
nodified in a following step is an optionally
wo e@bn3satind pepti di ¢ conpound which is opti onetT/EPR0LE03210

chain protected and/or protected at a free term nus

and which conprises at |east one noiety of the fornula

(1), wherein Rl, R2, R3 afd-m are as defined above.

Preferably, said peptidic conpound conprises at | east

one guani di no noi ety being part of an argini
acetonisaln $RIHEOT AR ArdRHiZecRD ABGIGATIPVIS e BEBgCbRlanGly-NH,
with 9535 pusity @y RPOCHI T prodbeldBtadicd Was ERatadsrized by LC-MS.

conprising at |east one noiety of the forrmula (I11),

wherein Rl, R2, R3 and mare as defined above;
ExanmleﬂerR:bbyratwheoélvusmlaamMeRz are independently Cl-4

-Alaad)K/L@ oge ablg@ rmn% pegf\g?g @Yésbw\ﬁgj .ﬁflﬂx @%ﬁlérogr)/%égﬁg And
DIPEAYBIeQ) Wasdagee ugfageﬁ {200 argrhBief). anpbtained from

Exarﬁgfép?' Iﬁ' Wﬁ%ﬁ?@ﬁ@ﬁv‘aggﬁd@ﬁl ﬁr&@ﬂfé Qéb%ﬁbﬁ'rﬁ&tdf@'vﬁé’stlrred for
ven nore rer era al 1 dl
1.5 hGirR T Base ainte W otk u i B tied wE Vi 8554 ma (40%) of

MIS-AladafMieon whi ch conplies W|th the protecting group of
the present invention. As an exanple, Z-Arg(MS)-CH
may be nodified by deprotection of the Z group, thus
formng HArg(MS)-OH Optionally, the nodified

Exanﬁﬂé”@ W@pb?ﬁtﬁorpbf ﬂi@Pﬁf bﬁo@cté&%&hﬁ&ﬁ@oﬁ dohiiséunds

fied. an exanpl e, Arg(M S)-0OH as obtai ned by
a flrst rmdlflcatlon may be further nodi fi ed by
8.1 Preparativh of ActPhe-ArddRbé)-Arg(EPdf)-AtaiBbf)oXnyl Piof)-&/ak-NH,
uﬁr,\g(() S)-OH. The deprotection and protecti on
e carried out usi nEAreactl on condi tion

The spmsnpracgdureasifar tag pprparatien of Acthg- érg(Ml%Aa@@\dkS)rArg(MIS)
Arg M|s)1\ﬁa¢:quaﬁ§§tappretﬁ(§eleoeuambe S)Yéiéebfifd?%ﬂ@l@@ff? FVYﬁbéJArg(MIS

OH by BhORar oo, 288 il The aro@idicblapes ves o

charaatdfwedrbyd,cms ianddHRMS (G/l):, m cale Goalsshtiss1o0:dS, [M + HI*
1933_?2?%1{0{1,58 18%{8 %fgﬂzand R2 together forma noiety of

wherein n is an integer from3 to
5 R3is hydrogen hal ogen, C-i- alkyl, G _6 al koxy,

8.2 p@ép&aﬂbhwftzhmmanmbtsw) AqarGMLNHmE@mSN@ g 1, is

FmoccRiBREP§ (382 0o pmialgias cpuriest wih g thEs g paR from
Examipé8 usonyBOR (29. g, 6631mo|r)eHOu£Nt(h6rmgpS@ L) and DIREA

(28. 721\1' ﬁégrhﬁm?g”rolkl' erﬁﬁfggﬁgmam 1?? 1 pjeﬁ{){ﬂrsmf‘ﬂg FTH&; C,group was

t
remoyas 5ad ine kP aUpAFRPIOEGeSY e erQrO@petmtﬁg@tmerﬁrWIth 2-08u
(14.0'R§ FEEMB1)EMY rbndEm\ss 9 1A, pref ﬂﬁe&eat resifBound

pertidd Aol e Sy N Sl ergqxw\'ﬂ%“g“eﬂd BRSNS obained

was wagbieddvith dbNmatimethyibrrahmide, (md:hlommhéthaee dedatiethyl ether, dried in
vacud RARLAUIIIN Biio BALGEIRY @b, . 11 ee term nus and
t  one“noi ety of the fornula

One thqup} wawmeéufﬂr ke preRaratenaidhertarget eempesnd of thip ewemple and
the otRELhBRG IS Wers Used RRMtAAING rABIEHAVIYY tRE F@NbY&Sastayl0?@sd. Example

one guani dino noiety being part of an arginine,
20. honoar gi ni ne or norarginine residue, preferably being
Thus,pETd alifucd wasr geavettintthe lvamsawgly msrdescebed ire Example 5.

Fi S I t
Z-ArofiPB Bt Al IRl R8s BBAh A B e S 15, HPLD). e
produst weechieractenizes by hCAYSand R2 are i ndependent |y Cl-
al kyl, Cl-4 alkoxy or Cl-4 alkylthio and R3 is
hydrogen or hal ogen; and nore preferably, wherein Rl
and R2 are methyl and R3 is hydrogen. Mst preferably,
sai d peptidic conpound conprises onIy one guani di no
moi ety. Even noresppstiguablsHEETQRULESSY | di C corrpound
is Frmoc-Arg(M S)-OH or Z-Arg(M S)-OH. The organic
conpound Q | s pr efer abl 'y an opt| onal I y reS| n- bound



10

15

20

25

30

resi n-bound peptide is cleaved fromthe resin, thus

affording Z-Arg(M S)-Trp(Boc)-Ala- Ay-NH2 (SEQ I D NO
W@R009/TBs4T oupl i ng procedure to the organi c conpCIER2009/003210

may follow according to any coupling nethod known to

the person skilled in the art In case the organic

conpound to be coupled is a %eptldlc conpound,

coupling is preferably perforned in solid or liquid

phase. Mst preferably, optionally precedi ng and

optionally follow ng coupling steps are al so perforned

8.3 p}ébairgi.d',,doapg(ma bmMmii d phase. The term "solid phase”

1S. 10 be understood to an. solid has et i .
PrepaL3Jif Wes DE(IGHRY SNAIoOBHRLD X AAIn g SRLRRt B Fiich (42 ea) instead
of MISyChufieldo 208 ona (83 % pobPbEMdadOMe. bound to a solid

support resin. Then, successive am no acids or peptide

groups, optionally protected, are attached to the

support-bound peptide until the peptide material of
Exam ‘;:18599 Q§t1 2 Rem6VAIthssHYS SIS Verd\is! PEf petdcied, fesih®ound
ically cleaved fromthe support and subject to
pepti ther processing and/or purification. In some cases,
solid phase synthesis yields a mature peptide product;
Gener‘al F&}c'é% rsases the peptide cl eaved fromthe support,
ptide internediate fragnment”, is used in th

The ppitegiad atasénbernd peaiide (3 mawastreatgdiwiifccleavage solutine (50 ML).
Aﬁerthérd@a»%@b%ﬁhé’rthé%ﬁﬁlon' Wwas oQﬁédJ.ﬁdeété?qd rﬁ|9) mh@ﬁ TFA and

hase In so
dichlofgpeH frrvapora t'ﬁ&?ﬁ%ﬁ Ging apusorssolitics v&imﬁ@d six
times omhld)a:fabfqmqathahetcemh 1 onL panuk [yopHitizedt Bnereslbiudtirgy solid was

analyld POTRM N 320570f ANF ERTRE R, AL PO 0Pt onal 1y

aré cou an ‘appropri até sol vent,
usually in the presence of additional reagents that

Table Af ExEkpIéS t@ﬁblmreaezva?@ s8KBbh FAADCNVT ISAREF (BD:45:2.5:2.5)
%@iﬂ% rgq% de internediate fragnents are
(water @P?CQY‘? 84 so that the N-terminal of one

fragnment becones coupled to the C—term' nal of the

oo L PAERR o KR e L PSR AT

ng group
phase Qtldeare commonl y ret ai ned ofSERLID NO 2)
gragments dying solutiap gpase ccoupling to gyre the
specific reactivi I.y of thetermnat—ends—of—the

¥ aghent s, Phesesi de ch80dM#Y ot ect i ng ar oups! %%

faypi ¢ally ngf removed umpihjg mture peptidi gogonpound
ibzb peemformed—A uu:éﬁ aspect—of —the T1nv I&I UII S
tl eavage® of an orga dN¥y npaound, conpri Si

a = | A BE ATV b AR EAGI M R Ko hgn-a;xuoxy-

i s Glarrifieldkgsin (SEQ D NQ Y ) as obitainad Krpim Exampde 5R1 and

b= Rz h%gfsl’ié‘% %(#Hfj‘kfﬁ(ﬁ‘a fA%@r(PBf)gQ{ggﬁgﬁ v@ﬁr é)aﬂthg 3-yloxy-

wherein n |
hal Mgsrifield re§|n6(|S|E3QI NO4g) gsmj;tameq;fro,m gxgmgkp BHi (gyompanson
phe@xbm@qe benzyl; and mis 0 or 1, said cl eavage

DCI\@Q“ onal | ﬁkl ng place in the presence of at |east
@?ﬁ’gﬁé N$n a preferred enbodi nent, the cl eavage

procedure is performed by use of an acid, preferably
by use of trifluoroacetic acid (TFA). The acid is
applied neat or as mxture with an inert solvent. An

Exam@f@ﬁ s01§: Remaval assaysref MIS protested.sresin-bound peptides with

d.fferdhpé%ﬁé}{gﬂrgane (DCM . Preferably, t he rml ar rat| o of
and sol vent, i s | ran

0 a 1:2
The offeiL Plinedts BresgoatimEXaAPRe LT3 wias Jgiowed s protected,
resin-boume peptide Ao-y?heﬂATg{M‘rﬁa}mg(Ml@)-Mg(M@MM@)—VBVNH-xanthen-&
sui tabl e scavenger. Exanples for scavengers are
triisopropylsilane (TIS), water, dinethyl sulfide, G -
al koxybenzenes susbBSHITUTE SHEHET (RRAERSYybenzene (TMB)
and Cl-4 al koxyphenol s such as 3, 4-di net hoxyphenol and
3,5-dinethoxypheno| The scavenger my be used al one

. -~ . 1
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as cl eavage solution, nost preferably in a nolar ratio
of 90:10. Exanples The foll ow ng exanpl es further
WO kdogasisat e this invention but are not i ntendeblCT/BP2009/003210
limt it in any way. Exanples 1 to 8 refer to
preparation procedures and Exanples 9 to 20 refer to
renmoval assays. |f not indi €4t ed otherwi se, the
L-enanti omer of the ami no acid residue was used and
oy TeaghSRTERISET: B BRA s oS o i S, Was hasd S

cleavaljeé ﬁm@fW@s}/B?thwsl mi rﬂB(tlDleF%EH;F% cumt:morgrﬂ@t%baé degaavenger
P = = ele I O ITHSSGCFOITeryITDC_
(504G U5 A RS DRNP ion

L/ - hydr oxy- 7- azabenzotrl azol e H(Bt =

The s&évéﬁ@@r@’ﬂé@@@ S '3347- E|rﬁet’l‘|8?@phéﬂc)l z'%w’[a@s #%;ﬁﬁxethoxy-

nmass ectronet r em Ca | Oonli Z tion
benzang (TMB S T oo Ut ORI 14 of

flight MS = 1, 2-di net hyl i ndol - Ssulfonyl PyBOP =

ben riazol trl rroll no
s a B0t b i SRS B ¥ediiad ky BRA R B Mo compared to
Example 9,sopviugly waitéra2e5 76 VvBnd T1$ 325% )y et lhma(ybe seavengereSo the
case g Thb( B¢84udt FBPO AT SRS WhSTRHen BYaERES. 1!
reparation of pyridinium
1, 2- d|nethyllndole-s-sulfonate 1, 2-Di et hyl i ndol e
(19.7 g, 135.9 mml) and sul fur tr|OX|de pyri di ne

di d.i .
Examle 4F A 1B RAmovahassaky g5 MIS VSR IS Fiatelied, cesigrbound,
Trp-containing peptides| uxed for 40 hours and then cool ed down

The gbRefd1Bro e?fUP@%Q Erlb@é fr?Ex% ds O P2 \A)’é%tfﬁﬂo&/é OTI%}esultlng
efefarp LRy

crudea M@rﬂhhaéaqtemz 2M§ mq its PH@W&&%@U@YEQ@@U hAB
(A= 2@@ rated to dryness and dried in the vacuum

The p{fig/ %‘iﬁsor sifed GPAE Wik FioBbtor The MIg pratactadystagting magegal

comparied td)the Rbf ke Cre@iostatting arial.d-or BtH pratdcted-peptides ¢ and d,

neither @m@égred g k%gatuog?'ﬁor Jszrlf3§ ﬁ%m%@qysgggp |§1‘{Eﬁb¥§h§$%§roduct.

(s, 3H), 2.41 (s, 3H). 13C NWMR (100 MHz, D20 : d =
Table%Ex@mdé@ 18.ant3Pr; %thlaéaﬁagelgaluﬁon TEA/DCMARE @50 11@11 0) (TMB
9.2, 112.8, 109.9, 29.2, 10.4. HRM5 (d):
assc%"ﬁi”@e or G OH ONCBS [M- H + 224.0386, found
224.0388. Exanple 2: Preparation of

Sfigte ) RO QYRR MIOFRA LT o2 T ela gl o

(16. 4 gpoww peptidsl ) |was suspended in dry(SEQ IDN

@4 chl or omet hane (12( m_)soufrﬂ;}er nj trogen at nggp;h)gfe

L
I'TTIT JUI ULIUII was bULICU III atl Ib uat i1l artg U)\al

Yhlioiide (1M, 161 OMiths s| ow v _addedb3HY

= unadr AN pBorEA Esami Zne?p’?%y%%&yméir%@gﬁré“%??sea D

f ur IN®@3) 38 obtainked sronm ExBmple . bat h and then at room

= dont MUBRATRBE0RaloN A s e o e feSfysEq 1D
moINO @) @slobtainedifiom Examplendid @J@nmarwom_examle) added
DCiRd dl&%&?@%ﬁ\ﬁ@ fﬂ‘ﬂﬂg;ﬂ \@ﬁ-éﬁpbfr{o%?béﬁzé%)m * Z- -Arg(MIS)-Trp-

gi ratu After addition
Ala-GRaRFs (SRR NO (3 wes not ieipgied e FesHINGICTUe (py hG-MS) —
*20.8% ofiZIPag(Fbf)-The Al &y-NH) WWGM?deeuteﬁdnbhe resulting
Cruc%deC;wgr?gr nmeasurenent, treatnent of a small aliquot
o 'r nol for 20 mnutes). The reaction mxture

was evaporated to dryness at roomtenperature.

L/, L/-di methyl formam de (200 m _) was added, foll owed

by water (100 m ). The m xture was stirred for 5

mnutes to renpvestBSTIPWAEWHEET (RULES6) Then, the

phases were separated and the organi c phase was washed
three tlrres W|th wat er (each 100 m ) The organlc

o o, o
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times extracted with ethyl acetate (each 100 nL). The
organi c phases were put to gether, washed three tines
wowab/19dster (each 75 nL), dried over nagnesi unPGUEPZNE003210
and finally evaporated to dryness. The crude obt ai ned
was purified tw ce by col umé17chr onat ogr aphy
(di chl oronet hane, net hanol ; “acetic acid). The pure
fracti ons were combined and the sol vent was renoved in
vacuo yielding an oil. For precipitation, the m ninum
amount of a m xture of ethyl acetate, dichloronethane
Examples 1816200 Removadriksahysaf MIS vebyusaBBF as INF-afmiheprotecting
ntil no further precipitation was observed. The
9roURSs| vent was decanted and the solid was washed four
The prateetedwintino acidsxwerectregtedi with treocleayagmeolution aéreara tempera-

ture aAdthd | HE ot ctﬂ:rn'\ﬁgs wewerwmﬁcum sul fate yielding 18%
0.61 0 S) - OH."1H NWVR (
MIS rqmggal(vg)as gl;ghjly.fa%eg qr@;;entyngsg p@gltlvgﬁfalger_tegt[)&y/'\sqjéatlng the
presercétdf frde ahtihes) aftes. ﬂ)mhlz)whdregg é%ﬂ?efdd)gﬁb of | Psl:)f gné( pbsg{rl_% Kaiser
. S, , . m )
testwgsgbtlfe neégohtrgl éi) rh':ﬂ) 1 49 (m 1H). 1.41 (m
13C NWR (1 OO MHzZ, DI\/SO = 174. 4, 157.0, 156.8,

Table%g%ﬁmpieg %50 é§5wﬁ g@ﬁra%&éb%ﬁ&gf%)%nﬂlgt%%@d%@@133)

(dimethyl sulfige ag sceyengerirVs (C1): iz calc. Or C24H30NSOBS
[M+ H + 516.191 1, found 516.191 1. Exanple 4:

o T o | A iE I, PP BrABRfe

& om| Exanpl @ 3 (486|ng, ®n8d mmo| ) and 10%dedécled 110

1gg) T et hghol (60[m )5 ahydrogenatednse/&éq%garg at

nharl c—bressur raalti An wac
HOR—AES

Preootui—T

Z(hcoqrpl ete (frreasur e(bl by11DLr@(n di chl or onet hartetected

net hanohacetic acid, 90:9:1 10% Pd/ C (100 ng) was
e = adddMiSaAla-OMe asabtained frae y@m@@ehat ed for further 24

f = Pgg{gﬁ%ﬁ{g@?%'&ﬁ&ﬂééﬁmﬁvg Ir8b3/ c-ﬂnqaans'gheexample)
* PriSalits o BPaso fhalas ONIE s At aae Bybhe e test.

H Arg(MS) - ()—I 1H NVR (400 MHz, DMSO): d = 7.83 (d, 1H
J =7.6 H), 7.47 (d, 1H J = 8.1 Hz), 7.42 (d, 1H, J
=8.1Hz), 7.1 1 (m 2H), 3.65 (s, 3H, 3.17 (m 1H),
3.00 (m 2H), 2.60 (s, 3H, 1.65 (m 1H), 1.54 (m

1H, 1.42 (m 2H). 2. Preparation of Fnoc-Arq(MS)-H
Fnoc-Cl (84 ng, 0.32 mmol) was dissolved in

1, 4-di oxane (0.5 nL). Sodium azide (25 ng, 0.39 mmol)
in water (0.4 nlL) was added and the resulting enul sion
was stirred for 2 hours at roomtenperature. Then, the
emul sion was slowy added to a solution of

H Arg(MS)-0OH as obtained in the previous step (136
ng, 0.36 nmol) in a 1:1 m xture of water and di oxane
at pH 9, which was controlled by addition of 10%
aqueous sodi um carbonate. The reaction m xture was
stirred while keeping the pH at 9. Once the pH was
stabilized, the m xture was stirred overni ght. Then,
water (30 nL) was added and the m xture was washed
three times with te/t-butyl nethyl ether (each 20
nmL) . The aqueous phase was acidified wwth 1IN HCl to a
pH of 2 to 3 and was then quickly extracted three
times with ethyl acetate (30 nmL). The organi c phases
wer e conbi ned and dried over magnesium sulfate. After
evaporation to dryness, an oil ( 1 15 ng) was
obt ai ned, which was dissolved in a mninum of acetone.
Then, aqueous sodi um carbonate (20 nL) was added at pH
9 and the aqueous solution was washedthree tines with
terf-butyl nethyl ether (each 30 ml ). The aqueous

sol ution thus obtsupsHTWaE SHEEH (RUEE 260t h 1IN HCl to a
pH of 2 to 3, then extracted three tines with ethyl
acetate (each 20 m ), drled over nagne3|un1sulfate

T 1 o A P Y I — A
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of the resin prior to Fnoc renoval. After the | ast
Froc renoval, Fnoc-Phe-OH (13.6 ng, 35 nmol) was

weomphiasd4tisi ng PyBOP (18.3 ng, 35 mmol), HOAt Pd1/8P20g9/003210

35 nmmol) and DIPEA ( 17.9 nL, 105.2 nmol) in

L/, L/ -di methyl formam de for,90 mn. The Fnoc group was
rermved and the resulting Free am no group was
acetylated in the sane way as descri bed above. The

Claim% ot ected, resin-bound peptide Ac-Phe-Arg(MS) -

1.

g(MS)-Arg(MS)-Arg(M S) - Val - NH xant hen- 3-yl oxy- Merr

ifield resin thus obtained was washed wi th
t rigam de, di chl or onmet hane and di et hyl

%ﬁg@p@gg?edg)@){tnwgguo and then divided into five
al i quots. One aliquot was used for, the preparation of
the target conpound of this &a e and the other
al i quots were used as starting> Sgterial for the
renmoval assays of e.qg. 90 Thus, one ali quot
was swol len with dich treated with 1.5
m _ of a mxture of T hane, TI'S and

t he protected pept| de fromthe hesi n. The resin was
filtered and the collected solution was diluted wi}h
d| chl or onet hane and neut ralized by addi ng DI PEA (80

et & TP PRaBh Givo N SUREY SR Crond Ry R 1 Lo ak

s@{_slallmxy\m£1Lg/alpxwltl'h|oze|de andiRf together form a moiety of formula

) I

(383%’*&%%% Rt R BT

dnds AHYS @ylkowﬁcmaawlth@r PEsOWIT A3 [SM:hlorme or
Nsvtbmidg 80. 7092, found 1780.71 52. Exanple 6 :
Preparation of Z-Arg(MS)-Trp(Boc)-Al a-A@y-NH 2 (SEQ
ID NO 4) Sieber amde resin (70 ng, 0.40 mmol/g) was
pT ke edmippuad f wlaimph Iwitir theydxeeptiey of Ageethytindalevd-sulfanyl
S&h gjdyl ene filter disk. The resin was swollen with

chl oronet hane, washi ngs with dichl or onet hane and
L/, L/-di methyl fornmam de were carried out and the Fnoc

T I8! Bo B uh8 B9 ¢Rfim F,iserGinyROENA 38 é’ref‘lﬂde pendemtp|Q 1y alkyl,

F@&e% R S BTohe R B 15 CnZ%Eé%ﬂé“"ne or

FyBBN€58. 3 ng, 112 nmol) HOAt ( 15.2 ng, 112 mmol)
and DI PEA (57.4 m _, 336 mml) in

L/, L/ - di met hyl f or mani de for 1. ,hours, The resin,was
dThe eeanporng of waimguar 3p\qhe§em quaqga"rit argetiybR] ischydrogen;

t4%d Rri€RAlGineon of the target conmpound of this exanple
and the other part for the preparation of

Z- Arg(Pbf)-Trp(Boc)-Ala-Ay-NH 2 (see Exanple 8.2).
TApsocessHog(hd ReparatiotBofthetsontiioundodf)fomasladdy pberbrising the

' i [ (29.2 ng, 56 mmol),
R o PRty & Rt e A (267 i 168 i)
in L/, L/-dinmethyl forman de for 1.5 hours. The
prot ected, resin-bound peptide Zoﬁrg(MS)

Tr p( Boc) - A a-dQ y- NH xant hen-Q-yloxy-Merrifield resin

t hus obtai ned was washed with SI / - di met hyl f or mam de,

di chl or onet hane and di et phery dried in vacuo and
i3 X\ "t One al i quot was

e target conmpound of

this exanple and the othe "juot s were used as

starting material for the renoy@ assays of e.g.

Exanpl e 19. Thus, one aliquot was swollen with

di chl oronet hane and treated with 1.5 m _ of a m Xur e

of TFA, dichloronethane, TIS and water (2:93:2.5:2.5)

for 20 mnutes in order to cleave the protected

peptide fromthe resin. The resin was filtered and the

col | ected sol uti oguBSHITOTE WHFETWRUDLED6§ hl or omet hane

and neutralized by adding DI PEA (80 ml _, 1.2 eq per eq

of TFA). The sol vent was rermved |n vacuo. After

. e o D 1 S C
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10.

11.

12.

20. Thus, one aliquot was cleaved in the sane way as
described in Exanple 5. Z-Arg(Pbf)-Trp(Boc)-A a-d y-NH

wWQ20n43hki ai ned with 96% purity (by HPLC). TheP@r/@p2009/003210

was characterized by LC-Ms. 8.3 Preparation of

Pbf - Al a- OVt Preparati on was perfornmed anal ogous to
Exanpl e 7 except for Pbf-CI"4"1 .2 eq) instead of
MS-Cl. Yield: 209 ng (82% of Pbf-Al a-Ove. Exanples 9
to 12: Rempyal assays of M S versus Pbf protected,

r wEerriBRInR” pask R dee aedefingd iy gasadr ar Fisaltpheyesbt ed,

r aith 'oxBRA BHIoRERtOr dRalyBbramideas treated with cl eavage
solution (50 mM ). After the cleavage tinme, the
solution was poured into water (4 ml _). Then, TFA and
d Tk processt dfaiainéreheneip B @ineldR? Ftecindependeéntly G atkys

ti o . . h h
(S RO B C T Sy Bnl FES Y Obel SN AL EEE TG e
anal yzed by HPLC (I = 220 nn) and ESMS or MALDI - TOF.
T&hb%&?e@tﬁ'ﬁl’éiﬁ% 9r 6OWherdhiRl' SAERY a8e nfethytdnR® is hydrogen.
TFA/ TIS/water (50:45:2.5:2.5) (water and TIS as
scavengers) a =
ﬁd’h@fpeef&s;(dﬂﬁ)y—diraya(iMsSs AT gWREMIA Meg(d:lig%n apefbtedivith the
2o ifi i I D 1
opPadinn? i oM edrhBbhd BPgRriuRHR. D MO 1) 8
Ac- Phe- Ar g( Pbf) - Ar g( Pbf) - Ar g( Pbf ) - Ar g( Pbf) - Val - NH xant
rensSrtouinenaLl s ] BT B i e e
oreateDt trrsbf Brae el o pa orda R LOmpO IR W a cakinupeS of least one
MyGapidistoambiety and/®r at leashdnpamindagoup.t h di fferent
scavengers The general procedure as described in

Exanmples 9 to 12 was followed. As protected,
r 85e sl etpimedtwhirrein the organic compound is an optionally resin-bound

Ageptitic AoapYLANHisH M oMy Mida chiib P¥bettededndibr Bstécted at a

hen- 3-vl.oxy-Merritjpeld.resin (S D 1). , as

oPa TSR R 20 R S 1R 5Bl C oyl oy ot s alkyt-
whso GhchRAist Imgdrogemiox hatogeaf TFA, di chl or onet hane and
scavenger (50:40:10) was used as cl eavage sol ution.

The scavengers tested were 3, 4-di net hoxyphenol o

( ERamspeof p%lm 9, vhereiny iheeauanigine meiaty is Pap) of(@aigitiae or homo-
14)gimR€ rési@uéi met hoxyphenol (Exanple 15). As a result,

t he amount of M S-COH was reduced by nore than 10 tines
conpared to Exanple 9, in which water (2.5% and TIS

( A.frogeseeioe ths prbtestigrafivamgeganic compband,askichfcomylrises at least

r ' : ' e observed.
Egﬂﬁ%f‘_égﬂi’gy%ﬁ;éti?:}‘B@r?é\?%#@?‘%a%@ﬁ‘c?@/rﬁp% ver sus Pbf
pEempdsiag the stamofyeasting sais ecasnpaund wih tee coawoumd of formula
gepemba&ﬁﬁ,epk@w ??d d@é@é%’&éﬁﬁéu %ﬁiﬁ# ¢,St9 to 32 was

0] . e resu I Ng, .Cudes were aracteril z
| s Do TRP UG vateh torr S sy Tt one moiebpef the formula
nm. The purity of the resulted crude was higher for

the MS protected starting material conpared to the
Pbf protected starting mater/Qa . For,both protected

peptides c and d, neitheo—_ugfie i edkjll'
sul fonation was obseryed in the me
v

ﬂ-péal kyl ati on nor
npr oduct. Tabl e
2: Exanples 16

@ NR_clgavigde sol ution
TFA/ DCM TMB (50: 40 B as* scavenger) C =
Z-Arg(M S) - Tr p( Boc) At a- \y- NH- xant hen- 3-yl oxy-Merri fi
eld resin (SEQ ID NO 3) aspdbtained from Exanple 6. d

Z- Ar g( Pbf) - Tr p(Boc) - Al a- A y- NH xant hen- 3-yl oxy- MéHb)i f i
eld resin (SEQ ID NO 3) as obtained from Exanple 8.2

(c ari_son,ex e). | = Dichl oropethape - TMB =
1‘,"’5? 21 ﬁﬁ rrét2 ﬁaﬁﬁe#fea%%ne@amm fngm wprpor 1.
Ala-A@y-NH2 (SEQ ID NO 4) was not detected in the
resul ting crude ($yBSTHTVBE SHEEAQRUUEDS)
Z-Arg(Pbf)-Trp-Ala-Ay-NH 2 (SEQ I D NO 4) was detected
in the resulting crude (by HPLC). Exanples 18 to 20:

~ o o o s o S o .
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13.

14.

15.

16.

17.

chloride. 3. The conmpound of claim1, wherein Rl and
R2 are independently C alkyl, C _4 al koxy or Cl-4

wa@bkdoghsissd; R3 i s hydrogen or hal ogen; and X iBCT/EP2009/003210

chlorine or bromne. 4. The conpound of claim1 or 3,
wherein R1L and R2 are nethyl; R3 is hydrogen; and X is
chlorine. 5. A process for'?%é preparation of the
compound of formula (I1) conprising the step of
reacting a conmpound of formula (I),wherein Rl, R2 and
R3 are as defined in claim1, or a salt thereof, wth
ORiae proceiak @f ictitmor2, awradrgin Rt antl R%. aré inddpendenty €5s, alkyl,

chkai ei : re i ly Cl1-4
a¢k‘§7g‘,k%é¥igi%g‘rk§%%§%%-d%? y}ﬁfq{?ggﬁgﬁgs%eﬁs hydr ogen
or halogen. 7. The process of claim5 or 6, wherein Rl

oAVA i 2 2 r
o o8 TS 21 W e R B s b S8 rogen
P14 Srie€hlofiNeh t he pyridiniumsalt of the conpound of
formula (1). 9. Use of the conmpound of forrmula (I1) as

fined in claim.l,.as of ecti ve. reagent for the .
oft Bt S eP B b e ol B B PR aan Hocudbiuga is an
| etivinady eesjodiutidrpe ptidicctgmpodnd whith isegpdipnalhesideianain
%ﬁ%e&gndig?ﬁ)r&%%tég a ﬁ’e@‘t@wmi\“@@f ein the organic
conpound 1s an optionally resin-bound peptidic
compound which is optionally side chain protected
ameloegariie ebapotflddontprisits at IREBt Be MmdrdtydTdh&boraiisa,

i ndependently G _4 al kyl, Cl-4 al koxy or G _4 al kyl
thio, and R3 is hydrogen or hglogen. 11. The use of
claim9, wherein the guanidinolﬂnietm is part of an
argi ni ne or honoar gi ni ne Q&9 AU ._K%brocess for
the protection ofs-' ¢ conpo nd, which conprises
at | east one guaRi by Rhd/MIH at | east one

am no group, conprising ¢ step of reacting gwjd
conpound with the conpoundigf formula (11), erein
Rl, R2, R3 and X are as deffned in claim1, thus

af fordi ng a conpound, which conprises at |east one

Bhl 8 DEabORm R, bk IRy or B BRBAE RECs
cbab Rkoxy afferealfyithioapuRRaNd R togakt)es fefenaimoiety af formula
al(IOH,),,~Cwiteraink®isyardintégerdrde|3 toi ) dRRS Hyeirbyéh, agadgen,

ot hal,o . 14. The prqcess of claiml12 or 13, wherein
R AR s Akt 15 SRS, RharuGurPetil’y i o
chl orine. 15. The process of any of clains 12 to 14,

A . | y. .
r 5% Ebpb0d O 36 ARALA e BEne o inds o ontionally
ciegimbend EQP@E &ﬁﬂyp@lunﬁr%'?'é'@ﬂ%ap%ﬁnaélyfﬁ'%édﬁ%ﬂ Arigsted and/or
IsroteNte®@bgafice eampRisNd conprising at | east one noiety
of the fornula, wherein Rl is hydrogen, Ci- alkyl,
Ci-b alkoxy or G _6 alkylthio; R2is C _e alkyl, C _6
al koxy or G _b alkylthio; or RlL and R2 together forma
noi ety of fornmula -(CH 2), - , wherein n is an integer
from3 to 5; and R3 is hydrogen, hal ogen, G _6 al kyl,
C 6 al koxy, G _ alkylthio, phenyl or benzyl. 17. The
conpound of claim 16, wherein the organic conmpound is
an optionally resin-bound peptidic conmpound which is
optionally side chain protected and/or protected at a
free term nus.
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