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MELURS MODULATORS Field of the invention The present
invention is directed to novel conpounds, their use in

wo b@sappmoand phar maceutical conpositions conprPGI/IRR007/002841
sai d novel conpounds. Background of the invention
GQutamate is the major excitatory neurotransmtter in
RECONSTH U TEDCSURFACTANPS HAVINGIMPROVED PROPERTIES
produces 1ts effects om centrat nmeurons oy brmdrng—to
and t her eby actlvatlng cell surface receptors. These
receptors have been divided into two maj or cl asses,

the Tpeotrepent aideftibabasr diteetdd UtANAL fedSPRRLURIF surfactant
based on the structural features of the receptor

cRhBriEing , a t isidearterbyanth i fkotisinaB68PHP'aS ptafﬁémaw%lypepude
signals into the cell, and pharmacol ogi cal profil

ahatogo alpehe Qpitivess uactane prereantSP-C Wit é@émaﬂ%r@olypeptlde

protein-coupled receptors that activate a variety of

analague bf thenatiee sudfastantepateinsgPtBMs fol | owi ng the

bi ndi ng of glutamate. Activation of md uRs in intact

nmamihieainventiomss edlsoi Uiseotedl ¢o ther pheirmideeutiehl @Unigositions

responses: activation of phospholipase C increases in

tindvenfrenddei its dese( Rir) they dredtyerg; o propleghakisl 6f RDS and other

cal ciumrel ease; activation of phospholipase D

respiratary disardersihi bi ti on of adenyl cycl ase; increases

or decreases in the formation of cyclic adenosine

nono BACKEROUNIDIGY  THEINVENTIONS guanyl yl cycl ase;

increases in the formation of cyclic guanosi ne

nonofies phatan (eitd/M3 ; carposed i afnaolargéanphber pfssmAl; air sacs,

i ncreases in arachidonic acid rel ease; and increases

catledecalvealicin whidhhgases iave texchangeldt b@weamme blood and the air

| i gand-gated ion channels. Schoepp et al, Trends

spaseswfdhe I8ogs.7in healthy d8jividbalm dpis exehangs éstmddiated by the

24:439 (1994), Pin et al, Neuropharnacol ogy 34:1

presenge oB@ drotaﬂdcmgtalmlmg surfagianNeomplexlthabprédtents the lungs

(1999). Mol ecul ar cloning has identified eight

fearacolepsing aRtha.eng @éexpirationd ma uR t hr ough G URS.

Nakani shi, Neuron 7J:1031 (1994), Pin et a

Neur bingr sudacian) mplex1isosympreseticprimaridy of 1pid mad contains

Chem 35: 1417 (1995). Further receptor diversity

reiner raMoLAts o VasiousnpEttels: Amabsesicp ebridequatedewels of this

of certain md uR subtypes. Pin et al., PNAS #9: 10331

cemlz)( reswisain realfunctiompe theo:lungaeThisosandramey is called

et al . Neurosci. 75:3970 &1995) Met abot r opi

ngﬁﬂl%ﬁ’fﬁﬂé Distress o Syadmmec$RRS) Badsitbepmraenlyi gfiects preterm

_%Pree groups, Goup I, Goup Il, and Goup Ill n3d uRs,

! on am no acid sequence honDIogy, t he second

rress% a )ﬁ%@tem utilized b%/_ t he, receptors, and

t hei 63 BM&yisc sffeshuelycireated mith "@C&sﬁgd|naﬁ@raiRsuﬁactant
ngrlses n& uRl {ﬂHLWE and their alternatively

péﬁP tatipnsextsacted e apima Ilgngs$. agonists to these

receptors res lts Iﬂﬁbre activa |on of phosphollgase C

and Yerva i padifiad osurfactaat eplepafations are, for

cal ci.um Neuro i cal chiatric and pain_ di sorders
eXeMiG Culesy agea n@gnﬁeowpg.'ansg.le surp|exdragted form calf

st hat, activatjon of these
ved Wiagd So Suralboct 6 am@'& moditiad nelutebhovine bingsextract.
have _denonst.r at ed tﬂat Grou n3d uR agoni sts can )
pr od H%Ef'gyn%‘b@*’r ugnts ¢ 9f | Heﬁﬁons tapkt insgPAEAtions  are

RSB ipﬂﬁthe ol s, T-2sdiglaK-Sp-abfceag-phosphocholin
”?rirh‘éaf‘se. ckBSAEL VRS on GPAIBEPYRBGEPRAURYTEREB L (DPPC)

it al so has been suggested that activation of
presynaptic nd uRs occurs, resulting in increased
neurotransmtter rel ease. Baskys, Trends Pharmacol .
Sci. 15:92 (1992), Schoepp, Neurochem Int. 24:439
(1994), Pin et aI, Neurophar macol ogy 54. 1(1995)
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The | ower esophageal sphincter (LES) is prone to
relaxing intermttently. As a consequence, fluid from

w0 b@sssanach can pass into the esophagus si ncePCTEB2007/002841
mechani cal barrier is tenporarily lost at such tines,
an event hereinafter referred to as

o AT ST S R o an
(PR Sy e phareeotherapy sl ot reducing |
CooRR8E, WL YIS S TAENAN CEb RS HEER animai

. jnc r . | e e
oS SHBn, B HE; cofyigatth' 4ing: BERMAEEP gng. stoiization
e eni ' i
orRALSeL s DSl R SORRAE Mot N8OS sEtactants
il 'th8S (ﬂﬂf)ogﬁfo%g‘éf %HeOMhoriffid %urdltsé}ﬁct@h&o have been
been s _ovvn(t" at gastric acid secretion usually is
dé‘\?élgpgd! NePad! hd¥id h Sdrfddtartee ARV e'knBWFP"g@dsreconstituted
accofding to the present invention are assuned to be
sisséidhtd or the inhibition of transient |ower
esophageal sphincter relaxations (TLESRs) and thus for

tr ealgRAYePthd ARVERPIRERN 80 RMicARY 'a%l‘i\égir§€6ﬁ§ﬁttﬁ5§|§@}factants

It is well- known that certalin conmpounds may cause

h&#9 48T PBLEIS bESEIMpRBate’d Singe thePratiid hgtréphobicBroteins are
observed as a prolongation of the QI intérval on

tR) Bigt forsitHbsea8FuchiPaly dompisk RitPafd UASEDI@NS poire form.
thi § drug-induced prolongation of the QI interval can

| eadrf Brfert wpﬁerlécé addid atative Rydfophobielgretking! 88ARS synthetic
e Pointes (TdP; Vandenberg et al. hERG K+ channel s:

d
p6ﬁ/‘8égﬁdé§<i)a‘rﬂ§lly toaedpoRbnigras teibebqd@Rdes dad analogs thereof
240-246), leading ultimately to ventricul ar :
hav&rbddrapreposuty irs Wad aristeaithand ke pior reatayn pleedisclased in WO
this syndrone is inhibition of the rapid conponent of
89106657, ayexl 92¢223 15, WD (98/493 D d)\WOr 88132902Kr) Sh§,660,833, EP
t hese conpounds. The conpounds bind to the
43p®@8uard WO /g 88l11Bha sub-units of the channel
protein carrying this current - sub-units that are
enc oW 00/47623 hdiselosetheynthetio-pypeptides] widcke are analogs of
(hERG . Since IKr plays a key role in repolarisation
thd natiee paoteiraSPaCtwbergint @ystdineiresidueliibipasitiors bard 6 have
repol arisation and this is manifested as a
bpenlreptmdedoby Bert tesidifes;nii)etheaVal Wsidees @F thet ‘eentdr region’ of
prol ongation is not a safety concern per se, it
SPaCr hase sbeérs lsubistittedi withs othear newdiral aadehydmphahicl residues
in a small percentage of people it can lead to TdP and
sdlegted from dhe igroup\veamnsisting of Lieubilel and inotleGsoire 4nl); iii) some
conpounds of the present invention have | ow acti vi t%/
ofilré metuttal earhibRGacidcpresgnbdn dbei ‘cantaraiegion’ 0hSP.Cshave been
regard, low activity against hERGin vitro is o
réplacedtwitke bofiky owpedan resigues selected) fromsthg geoup consisting of
desirable for drugs to possess good netabolic
Lysabry.iRhe,i TyropadrOmithin@ance drug efficacy. Stability
agai nst human m crosonmal netabolismin vitro is
i ndi Said astifigiak pahipeptidesoare gbarantarzed dmthat ihey are able of
Because of their physiological and pathophysiol ogical
felding fike dhe aativadqreteis SPrie and; hensewinterastingrpreperly with the
agoni sts and antagoni sts that display a high
syefastantJipigs apd danaRaventise ée selfplidonerdsaton.ne G oup
| receptor subtype, nost particularly the nd uR5. The
obj e¥¥ ofOQ/H’§5§%es@ﬂem¢aJ nt FOMCErEst owithorulmonary  surfactant
conpounds exhibiting an activity at netabotropic
glutamate receptors (nmM3d uRs), especially at the m3d uR5
receptor. In particular, the conpounds according to
the present invention are predom nantly peripherally
acting, i.e. have a limted ability of passing the

e o - o a1
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Definitions Unless specified otherwise within this
specification, the nonenclature used in this

wap@sioidieat i on generally foll ows the exanpl es BCHIB2007%®2841
stated in Nonenclature of Organic Chem stry, Sections
A B C D E F, and H, Pergarmn Press, Oxford, 1979,

oA A A LSRR8 8 Bpmpntion
RRSTVERY L GBI BL BT BT o oo
O R, (55 BBl Bty 10, PEEHatcc Acacamy
S OB 0SB SRR D 28 2000 =
3958 oL 1G] W g T SRR thrtactan

cog{r“]sgr?ni‘n‘érdab{a%e hewidgn e pEfe i h y%e}f{e{sg@ﬁ%ﬁ%ﬁ?ﬂgldg SP-C

ncl udes cyclopropyl; cycl ohex exeny

i fetaFi, IS e R b ST i P

miR g X carbon atons and includes methoxy, ethoxy,
propyl oxy, isopropyloxy, tbutoxy and the |like. The

t n n 1 I - -
[} uaTQWBLEr. Fecdtffy REe hyERRE, MeiRBEE. 3 aniRi! HBdies, the
tréﬁ%&ﬁc\ﬁlﬁﬁ GeRBHs iRl AtiHRRE ¥ il 85 'FfseTlE)eeéSlr ﬂ]n'_'gag% 'volumes
as used herein means an aronmtic group having five to

arlﬁtli‘?éé{&e %f%eoﬁd?dpétﬁﬁwdﬁlsth%héﬁd lof SaRRtBH, Fd af Béntilation is

The term "heteroaryl”™ means an ‘aronatic group

re\ﬁEJiir‘é@ With! & PRsitile ERAExpIHoREHRIRUE TPEE L IrP8rddro® achieve

0
the group consisting of N, S'and O, and i ncl udes

al¥’ RHRSvANSctiviey) udfapabléyto thadohyhievedr With modified natural
benzof uryl, tHienyl, benzothienyl, quinolyl, oxazolyl
sifscthies [JdffansEda J ef &1 J A RsRiél 2003, Yo oE8-2068; Davis AJ
salt" neans either an acid addition salt or a basic
et AbPU Ré$pinhCabh Carec NBAt 1DD8; W37 5B8-55%)at TRt available
of patients. A "pharnmaceutically acceptable acid -
rexdfistitutedslriactaft preparatioh9xdré indgedinot @blé o fganing a stable
acid addition salt of the base conmpounds represented
plsphslipidie filmoin teyalvkolitat theteerdetiegpiestion.l | ustrati ve
i norgani ¢ acids which formsuitable salts include
hy dr Ait the rafererhgnitioms @ docunsarité wrecsiend gblvas therproblem of the
acid and acid nmetal salts such as sodi um nonohydrogen
alveblayppatgrivyt at ahd ¢rod asfsexpirdtyoh cyeh thel éffect. of the disclosed
Illustrative organic acids which formsuitable salts
piepdratiens lieereofio-, di - and tricarboxylic acids.
Il'lustrative of such acids are, for exanple, acetic,
gl ychhesfotaathére, ispgtilivdrc unmedtoneed feua recanstituted surfactant
glutaric, fumaric, malic, tartaric, citric, ascorbic,
withligiprovég ¢ropegrtiEseinderimsafdung donipliandsenzoi c,
phenyl acetic, cinnamc, salicylic, 2-phenoxybenzoic,
p- t olnupadiculdro thereaisi al need for lrerecomistituted swiaktaptipreparation
as net hanesul fonic acid and 2-hydroxyet hanesul fonic
whidhd .is Eableeof t gearanteeingr aliealar ¢stabilityy ead benter maintaining
and such salts can exist in either a hydrated,
alveblart patemcysabtherarichiof yexpiagionowithbot mequiningementilation with
the acid addition salts of these conpounds are nore
PE&RIbl e in water and various hydrophilic organic
sol vents, and generally denonstrate higher nelting )
poi nttshas nownpeaensionndo anskjtrisftheeobjgsé of dhespremeat invention,
selection criteria for the appropriate salt will be
thatopartictlan @analoguesd of nthenaative . SBrGeprotein, and preferably the
non- pharmaceutically acceptable salts e.g. oxal ates
may be used for exanple in the isolation of conpounds
of formula | for laboratory use, or for subsequent
conversion to a pharmaceutically acceptable acid
addition salt.A "pharmaceutically acceptabl e basic
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N or ;and Z is selected fromthe group consisting of:
wherein R6 is selected fromthe group consisting of
woyasogany C - C3 al kyl, C -C3 hal oal kyl, G - C3Pcil/kBy7/002841
C - C3 hal oal koxy and hal ogen;, R7 is selected fromthe
group consisting of hydrogen, C -C3 alkyl, G -C3
. , i | - hq?ﬂg n h . .
pé\]gbgg#gélsoﬁh\{ﬁnag%ﬁqﬁ?% %aggggtbgﬁ e sall)?sl,ge Boftiffied with

pé}lfi@ﬁ?ére%n?inot%fé%r B tREUS AR SprofEihOISFRBRNhi BP@érséo provide a

t her eof . articular enbodinents RL is selected from

retcBﬁtsngrng r?b%ggzl%jtﬂti ;?}%[g%fraﬁaﬁ With in?dr%'i}@dé}ﬂgpgﬁ‘iéy in tdrfhsPof lung

fur nment I's hydrogen. Ina further

' n [ I By THdr [ i
oHBECE o TR, cpbety 1 aighay haialveo

p&tehedidiRAL .erfPBof Expiratich AithdutaBguithd vedilafidnakitl IPEEP.

In a further enbodinent, R4 is H Ina further

embagi pBAIculAiti fadSbeleh AIUAM that) iR 4 WéHelr of RDS wherein the
enbodi nent, R5 is nethyl. In a further enbodi nent, R6

imhafehnewbofn awkvs t theateRaeh retigendus subfadtfitte preparations
a further enbodinent, R7 is hydrogen. In a further

wRRBatiapphing FEEP, G -domisinlalibn dhsaid patticilar analogues of the

enbodi nent, Z isln fornmula | above, X may be present
pidlein8YSPIC tarl SFeBpassi bh ehonurgigas wolameathieh is an index of

enbodi ment is a pharmaceutical conposition conprising
thesaleeblarepatoptydit ehe end dleexqsieatiorral |y effective

amount of the conpound according to fornula I, in

ass oS UMMARYIOR THE INVENTKONhar maceuti cal |y

acceptabl e diluents, excipients and/or inert carriers.

O heThenpeekergntinveritonleiscrdibectedn tooiee réebastituietowurfactant

relate to a conpound according to formula | for use in
comerismg a tipid earrient anl ataRbinatitinatod da dpanbicdéars polypeptide

t he manufacture of a nedicament for the treatnent of
an@logie oktlieanetivelissiofattast pietein SB-Gewitk @ pditimias polypeptide

relate to a nethod of treatnment of nd uR 5 nedi at ed
adakguecofsthecatire surfgctantiprotaieSPdg.t o a manmmal a

therapeutically effective amount of the conpound

accolndipagticwat dheulnveintionl is aliksoted teraodecansatitutadk sarfactant

Is provided a nethod for inhibiting activation of
comppriRig:ecept ors, conprising treating a cell

contai ning said receptor with an effective anmount of

t he abnpa)ﬂhtﬂi @@t i ng to formula |I. The conpounds of

t he gresent invention are useful in therapy, in

par t Prul apofypeptise efaldeash20 @mineawd 6gsidhes and no more than

psychiatric, pain, and gastrointestinal disorders. It

will al s#0 ganipacreidiresiduss havwsg the sequence, represgnted by the

that certain conpounds of the present invention may

exi st i egr@hfemuladl) exanpl e hydrated, as well as

unsol vated forms. It will further be understood that

t he present invention enconpasses all such sol vated

forms of the conpounds of formula |I. Wthin the ope

2k XshnGA (1

of the i rieerliPeRoSl ¥ HUKRXaBXe(8 bleldefBrltnds 1o
formula I, . Generally, pharmaceutically acceptable
sal t WhefeiBonpounds of the present invention are
obt ai ned usi ng standard prqcedures we nown i

. Ik t he
art, Por exanple, blP ABadMIAQ %c'gure%'év%rfmspsagﬁeﬂv selected

conpound, for exanple an alkyl amne with a suitable

acid, for exanple, h@l’“ ﬂ!fc@f Wp gensisgipg of I, L, and nl; _
met hanesul fonic acid to afford a salt wth a

physi & ogi cal | y accEp@RRBVAR; 3Hd Tgsidue Jndgpgpdently selected
to make a correspongding,al kali netal (suc sodi

potassi um or |ithi ﬂ'm#(grge %O‘AP@'\S@&%PH@%{ él' W'F, Y, and
(such as a calcium salt by treating a conmpound of the
present invention having a suitably acidic proton,

such as a carboxylic acid or a phenol, with one

equi val ent of an alkali netal or al kaline earth netal

hydr oxi de or al koxi de (such as the ethoxide or
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38.1 triazol-3 -yl)pyridin-2 (1H)-one
4- (5-{(IR)-1-[2-(3-Chl orophenyl)-2Ht et razol -

w®G2008et1hoxy} - 4- net hyl -4H-1, 2, 4- 38. 2 triazol -BCT/IB2007/002841

-yl ) pyridin-2( 1H)-one 5

5-(5-{(IR)-I1-[2-(3-Chl orophenyl)-2Ht etrazol -

5-yl ] et hoxy }-4-neh§'{-4kk 1,2,4- 38.3 triazol-3

-yl ) pyridazin-3 (2H)-dne

5-(5-&(IR)-1-[5-(3 ke - ini

o S5 yl et hdxg)y}p?@-%%@? %Qsﬁ'lﬁﬁ%f’g‘?’ﬁr—’ agyl groups containing

triazol -3-yl)pyri dagy_ho3 -

5- (5-{(I R)-1-] 5-(3?@1?5é%@é’r@?f?'?gkﬂ%ﬁe-rab'y 16 carbon atoms,

3-yl ] et hoxy} - 4- et ¢ ' iHlal d lvi- .

yl) pyri dazin-3 (ZFthokr?gjl_{y-t& él\}gtbh‘illfagv{i%lagfg?éf é)o(ng

met hypphenyl) - 25t q5 17 8hiino Ycl£581R€Yd frdfh the group consisting

4H 1, 2, 4-triazol - 3-yl) pyri dazi n- 3(2H) - one

5- (4- Met hyl - 5- { (I R)ofl MLor M1Zoxidef on the sulfur atom, |, L, and nL;

met hyl phenyl )i soxazol -3-yl ] et hoxy}-4H 1,2,4-triazol -3

-yl) pyridazi n-3 (2Hy-fNmtEger RBGRY 4 valueampiisedomdiel to 8;

compounds of the present invention may be fornul at ed

into gonventional pBagERRIerCRAvVIAENRO&ILE Wismprised from 1 to

conprising a conmpound of formula I, or a

pharmaceutical |y acpgptable salt or solvate thereof,

in association with a pharnmaceutically acceptable

carrigr or excipi eng.anlitte§behaviegua vahid yhwdepeadeatlyselected

carriers can be either solid or liquid. Solid form

preparations includigombBto®:e not limted to, powders,

tabl ets, dispersible granules, capsules, cachets, and

suppogj f,og aed.p A scaredintegeischiaviag dealuecofod arol;e

subst ances, which may al so act as diluents, flavoring

agent @, sol ubilizeris,an irtegeahaying asjatue icoonprigad Fom O to 3;

bi nders, or tablet disintegrating agents. A solid

carrier can al so beamth encapsulating material. In

powders, the carrier is a finely divided solid, which

i s iwith theteordition hthdiettie NéiBXs(iBXfeds canpequencd having a

the invention, or the active conponent. In tablets,
miakémaot ot/ 22 @niponacidsi s nmi xed with the carrien having

the necessary binding properties in suitable

pr opoy t i apslypeptidemepcesented by the geperalfarmula (11):

desired. For preparing suppository conpositions, a

low-nelting wax such as a mxture of fatty acid

gl ycerides and cocoa butter is first nelted and the

active i fehle@RAMKREQAQPKGERALRRLMCRLVLMREGST (1)

exanpl e, stirring. The nolten honbgeneous m xture is

t henwpergigd i nt o conveni ent sized noulds and al | owed

to cool and solidify. Suitable carriers include, but

are Aot |isran amine acidgesidugnndapepdanty seirgtediftem the group

stearate, talc, |lactose, sugar, pectin, dextrin,
censisting af Wgndhht h, nethyl cel | ul ose, sodium

car boxynmet hyl cel lul ose, | ow nelting wax, cocoa

butt &, aiscan RaNNpiacid Tﬂ%ldu@rlnﬂgeﬁﬁggntlvw%te |fegm the group

intended to include the formulation of the active
censisnamf Mi bt @Rd&¥sul ating material as a carrier

providing a capsule in which the active conponent

(wi t ® or % amamingtasdd residuedngdepeadently gdgyor the group

carrier which is thus in association with it.
censisting|gf R @aghbt Rrefeabln e @ Tabl ets, powders,

cachets, and capsulgs can be use?-as iolid dosage

formk sui tSoBn &teger Haxindavale of & eoh. Liquid form

conpgsi tions. . include solutions, suspensjons, and

el $PBrgVeRtPN Alsdngludeshe bhakmarealically afceptable salts of

propyl ene glycol solutions of the active conpounds may

be liquid preparations suitable for parentera

adm ni stration. Liquid conpositions can al so be

fornmulated in solution in aqueous pol yethyl ene glyco

sol ution. Aqueous solutions for oral adm nistration

o o o o - . o o g,



10

15

20

25

The invention relates to conpounds of fornmula I, as
defi ned hereinbefore, for use in therapy. The
WO pwenid1on rel ates to conpounds of fornula |, BSI/IB2007/002841
defi ned herei nbefore, for use in treatnent of
nd uRS- nedi ated di sorders. The invention relates to
) £ ' re. f. .
S G8 PP, B Aonf RE'4Rf0 CLEHIAGL AERalifes, 0. vi
[ = ced denentia, Parkinson's disease,
agee‘ng’%{??’é‘g?#@b@f’éﬂg "sclerosis, Huntington's Chorea,
m gr i Y i ! 3ﬁﬂirﬁ§§¢ém [ sitions
anxi@%ﬁnggﬁ%'éﬁgﬁxFéﬁml%gﬁﬂggn&% I cal di solrc(?er%ompo I
"4 | % :the! GYophlyfaxis HrPeAtidtment of respirator
thg%rgﬁfcgﬁg,ﬁatﬁfggg 1(r:‘?Zur op@?ﬁi é’ ci?sorrg)zrs such as P y

dighaegﬁgrﬁdr&ﬂﬂ%r@msy ga.u StRdHreshinRBRPBRIIERS.

post - petic neuralgia and trigem-'nal neural gia,

t ol ef RAGRVeARES NdCitherrHABEIR Yo thd! LEA oﬂ‘?ﬁ‘é%olgpeptides of
retardation, schizophrenia and Down's Syndrone. The

gen@ ticPmule! @ eforl ehé OpmpEraBoR| of & Fukanstitudéd surfactant to
defi ned above, 'for use in treatnment of pain related to
infprovai the. all Sblar FEREREY aP&hé enBBf éXpiEdlioh.pain
I sorders such as di abetic neuropathies, arthritis and

r heupibfy d thle SAREREoN | PAEVIASK aP AdtholoRdr- Breprdph@axis and/or
pai n and pain associated with various conditions
treAfhefi 1Y FeBpiRitonANdibfiass I §yidrofife QRDSY Yarbl dtbier respiratory
menstruation, mgraine and gout. The invention rel ates
diserdensp euidl ethotiadompasés agntiaistetnlg herepatiehbireneédrof such
use in treatnment of stroke, head trauma, anoxic and
treafrien @ thgrapieasically pefigotiemamouritr of avascomstituted surfactant
di seases and epilepsy. The present invention relates
cémprising tddipidecafrier, canpolypeptiief of nggreral aforoefland)l and a
herei nbefore, in the manufacture of a medi canent for
pblypeptidetofegenerl fdsmuRa@ipup | receptor - medi at ed

di sorders and any disorder |isted above. One

enboBIGHURE®f the invention relates to the use of a
compound according to fornula | in the treatnent of

gast Figureedt shasditser seqgende aath dumar opfioteim: SH-G.hdhe Cys
invention relates to the use of a fornmula |I conpound
résidues arepalmitoylated o nativedsR€pent for inhibition of

transi ent | ower esophageal sphincter rel axations, for

t he Figraerdeshows toERBqUencet dfchwnandgirotein SiP-B.
gastroesophageal reflux, for the treatnent

r equFigurat3d showsdhetresuttsdmtersns afiungmgas solymest (mifig)-

of laryngitis, for treatnment of |ung disease, for the
nmanafigusat 4 oshows | thee resultsin viermsopf ttigdal t yalumash(mifkg) as a
irritable bowel syndronme (IBS) and for the treatnent
fwictiamet timedprespypepsi a (FD). Anot her enbodi nent of

the present invention relates to the use of a conpound

of f&EﬁJNdTION& treatnent of overactive bl adder or

urinary incontinence. The wording "TLESR', transient

| onefl hestasipipdary funetinn aftereinayio keatmest wdthithe exogenous
defined in accordance with Mttal, R K, Hollow ay,
sprigctantdrggarmtions is eariedsoythy Mmersuringeiyo parameieys:

Transi ent | ower esophageal sphjncter rel axation.

Gast NBRtidal NeyMeoBNichys aminds¥co! thedupgremgliance and
“reflux" is herein defined as fluid frP the stomach i
bei nd) e B"tgagéﬁé@lli"ﬁ‘@owhl?@ 'és%bHH’gﬁ]%? g%éb’ air expansion
mechani cal barrier is tenporaril ost, at su

) y | ch .. .
o ipatengynat e @ndyof expimtion and hieaspreligie carabiljty of forming a
di sease, i s herein defined in. accordance w th van
SRPRIAERROIRGIS fronfa horyepi B 1o 808 CTPRIRET of

reflux disease. Bailliere 's CHnh. Gastroenterol. 14,
pp. 759-774. The conpounds of formula | above are
useful for the treatnent or prevention of obesity or
overwei ght, (e.g., pronotion of weight |oss and

mai nt enance of weight |oss), prevention or reversal of

-



10

15

20

25

(1999). It is also to be understood that a

transformati on of a group or substituent into another
wW@e@ap44109 substi tuent by chem cal mani pul at i onPCHIB20&7/002841

conducted on any internediate or final product on the

synthetic path toward the final product, in which the

POSghihe ﬁr%@%n?fa{)?)gle%‘ﬁ@,r%ﬁ? fg?ﬁe’;r%%:bhgfiwgd QH4cBINt” means a

i nherent I nconpa unctionalities

Iiﬁ&@érﬁég% \A{)Hr?@tp ggngrﬁﬂtﬁi@éné@ue%téﬂﬁet Surfd&ant proteins, made

condi t _ S e_n'p! o_yed in the transfornmation.
thediedh 'r@&@rhﬁﬂ%aritﬁ%@ﬁﬁéfo‘g?!ér‘ $yrithetidtHetidys, have been added.

circunvent them by carrying ‘out appropri afe_
tr anshr fE OMipidNeadiEtt NRlddhsSI#PmiXtaré éﬂ'bﬁ@é;ﬂwolg)ids and
order, wll be readily understood to the one skille

op}t'ibﬂahfﬁl Jufthef 1pigaBbmpondnesifer dxa@fipleeheditral lipids such as
0

transformati ons are given below, and It is to be

tria@gRyIpéerots, tfhed fAthe adriscandrod choftbrsinat i ons are not
limted only to the generic groupsor substituents for
whi CThé hierir 2pelypeplideo anatdgusx astpithé | eativeredafadtant protein
and descriptions on other suitable transformations are
SBi@ENiridludé® ulgpeptides KAWAYGI an Tamisd cadidt segsence\ in which,
@Qui de to Functional G oup Preparations” R C. Larock,
cofhipafed lto sther sativen profeif8OpneRef enerecamindchcids are missing or
descriptions of other suitable reactions are described
have beshbepiscead bygrather @ancinenacitisy soflong easathd polypeptides, in a
"Advanced Organic Chem stry", March, 4th ed. MG aw
mbktute (PO Jipid cafrigrgshow Pylmdresryssurfaatanhactikity. aw
Hll, (1994). Techniques for purification of
i nt eTnedfeates'patypepitidel amabtoigies ofndhedeative swdagthat protein
strai ght and reversed phase chromat ography on col um
SBrBt,dnhcluideg peptides hadng stredinisaacixhseqliendd inawvhimh, awdnpared
liquid-liquid or solid-liquid extraction, which wll
tobthe eativeprotelessboedhmoracamnine akidsl a missing so long as the
The definitions of substituents and groups are as in
polypeptides, éxcepnixturer witbeai lipid carfriesr show puimenagy purfactant
"roomtenperature" and "anbi ent tenperature" shall

aghidty. unl ess otherw se specified, a tenperature

between 16 and 25 C. The term "reflux" shall nean,
unl eEBe otefBr WyBi-Bf aineans A Bérresidite pAypepdsp| bgsed on the
solvent a tenperature at or above the bailing point of
Nrigsminalolesidies Apd? andatrienminginfesidirs Rdr &8 &f.the native SP-B
Aqueous BI NAP 2, 2' - bi s(di phenyl phosphi no) - . i
protein phasgshistiuctyee was. [§|lg$tog¢@gnggﬂy|d|@;osed in a presentation
N, N - Car bonyl di i mi dazol e_DCC N ) )
talfen trom dhe XyalifaradNanrPaystsons bhetilude onebsittheltpdull sequence
Di aza(l, 3)bicyclo[5. 4. (3],undecane DEA N, N-Di i so%%)yl
has beeans wesasusatlyidisclossdunythgl R Brote Hada :
N, N - Di i soprapyl car bodi i ni de DNVAP ) .
N, N- 15 WearHig Ad-elndinbpgptiderResmO0S; 86, Bfidr3f hamioge information
DVSQ. Di et hyl sul f oxi.deDPPF Di phenyl phosphi nof errocene
aboy itgstraictise R achuity ¥as Rartedy - et hyl car bodi i mi de
hydr gchl ori de, EDC . | . -
1- Et ﬁDP- Ry yeRepky | SRFvHRAYPSRtided RnalPgues: 9b the Mini-B
D ethyl ether EtQAc Ethyl acetate EtOH Ethanol Etl . .
PeBtdeihAiRI @n BIHDP asidSequanss: Enyit RPE Xy BArBJApino acids

h%$%§§@,%§g By o2t dmine acids, ¥ 19N S0ARE" p8FRASs, in a
1-vI)-N.N N . N -tetrangthy] uroni ym at l_uor ophosphat e
igsled With adieid sater. SoTAG he S el P kEhy L A
Li t hiym al um ni um hydri de LCVS HPLC mass ec B
m O BP BB AN (S SRaT SRS R AU CECPESRECIY The three-lotter
Met hanol min M nutes Mel |odonethane MeMgC Met hyl
magnesi um chl ori de Me Methyl n-BuLi 1-Butyllithium
NaOAc Sodi um acetate NVR Nucl ear nagnetic resonance
NMP N- Met hyl pyrrolidi none nBuLi 1-Butyl lithiumo.n.
Over night RT Room tenperatureTEA Triethylam ne THF

o, o
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TLC Thin Layer Chromatography pTsCH / ?- Tol uenesul foni c

acid SPE Solid phase extraction (usually containing
w@rdosoat1gel for m ni-chromat ography) sat. PCT/IB2007/002841

Sat ur at edGener al synt heses o 1, 2, 4- oxadi azol e

conpounds of fornmula I IV LG = Leaving Goup R

cogegwﬂH r?‘or rm:cm ﬁi@aﬂ cﬁf'ﬁ ?i\ﬁ& We%oéﬁg ;gr?[x?“é’(sthésl,eft end

compoun

(a r%?él'?n u's aﬂd]th%’é‘rnmgbﬁz\%ﬁ:h(éﬁr{@?ythgeﬁ@é %E%@)@ll group at

rough cyc I zation o conpound ormula IV,

théf} H{réh iru%ﬁﬁﬁl,ug hom a sui tably-activated

oun with a compound of formula II.

f o« "l epws cgffbéBiess of the t
swta l e B&tr%?ﬁ%%d cgqn%%ﬁérjlgthg[t formula 111 rrsasy %e e wo

p@%ﬁéﬂﬁ’d@éjlé dreetia Wld‘%é‘@ﬂ{)ébféd by &suMBNEAg ItheRSrespective

e acid chloride formed fromthe acid using a

méN’idu”’é]|e§fé&ﬁ@ﬁ@%s$#“ahgﬁénoé%‘§a‘yl chloride or thionyl
loride; ii) as an anhydride or m xed anhydride

for map theodninealaiidt redidlies idHeadfiod heedinasarel kylthe natural
chl oroformate; iii) using traditional nethods to

-eéhfugaﬁaiuoapaﬁ& thé saquépced iddrtiied aein ans répeftedaiccording to
with HOBt or uroniumsalts like HBTU, iv) as an

stahhéﬂd abbesvintieAstfoe dmiHo acidrirdsidaessasiaghonwmnattae following
using a strong base |ike sodiumtert-butoxide or
T&sldiofrchiwdspoedénce sol vent such as et hanol or tol uene
at elevated tenperatures (50 - 110 C). This
t r anFABLEeOFODORRESRONDENCE and 111 into conpounds
of type V may be perforned as two consecutive steps
via an isolated internedi ate of type IV, as described
above, or the cyclization of the internediate forned
AMINS ACIDray occur spontaneously dur SYMBE ester
formation. The formation of ester 1V may be
acconpl i shed using an apPnegettate aprotic sol Vonee-dgiter
as dichl oronet hane, tetrahydrofuran, V,
GRpime net hyl f or mani de or tol 8ne, withoptionally a@ly
appropriate organi c base such as triethylam ne,
L-ghrokmgr opyl et hyl ami ne and tH |ike or an inorganilro
base such sodi um bi carbonate or potassi um carbonate.
L-$@deuginiel zati on of corrpoundsi of formula IV to forl®an
oxadi azol e may be carried out on the crude ester with
Ldewugioeat i on and repl acenent lof the solvent with aleu
hi gher boiling solvent such as DMF or 5 with aqueous
Ldyrosing i on to provide a seni¥purified material or T¥ith
mat erial purified by standard chromatographi ¢ net hods.
L-ysteipel i zati on may be accorfl i shed by heating CVs
conventionally or by m crowave irradiation (100 -_180
Ldojptophan suitabl e solvent ch as pyridine or  Trp
/ V- di met hyl formam de or using a |ower tenperature
Lralanive enpl oyi ng reagents |ifke tetrabutyl anmoni unfila
fluoride in tetrahydrofuran or by any other suitaple
WSEio literature nethod. urther exanpl es of t ¥S
above described reactions can be found in Poul ain, et
Laﬁfgm"'r%trahedron Lett., 2001R 42, 1495-98, Gangl of\f9et
Tetrahedron Lett., 2001, 42, 1441-43, and
L Pffﬁﬂ"ﬁ‘l@ et al, Bioorg. Med.QChem Lett. 1999, 9, Gl
1869- 74, which are hereby included as references. 5{{
Lapathiesing of Nitriles and AdMds for use in pr epar §§ton
of conpounds of formula I nitriles are avail gbl e
Lb"}ﬁ"H‘Q/arl ety of nethods |ncl%d| ng cyanation of an®&fyl
hal jde or triflate under pal],adium or nickel cat ak/)é?i S
0@ an appropriate cyani de¥source such as zinc
cyani de in an appropriate solvent such as
N. i V-di net hyl formam de. The corresponding acid is O
avai lable fromthe nitrile by hydrolysis under either
acidic or basic conditions in an appropriate sol vent
such as aqueous al cohol s. Aryl aC| ds are al so.
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using catal ytic hydrogenation with an appropriate

source of catal yst such as palladiumon carbon in an
wappsopridat e sol vent such as ethanol. The hydrPXym0émio2841

group may al so be used in any reaction suitable for

benzyl i c al cohols such as aci% ation, alkylation,
Ltransf.or mati on to hal ogen a the |ike. Asn

'ﬁgpaﬁ%f‘ﬁyl benzoi c acids of this type may al so be

obt ai.ned from brom nati on ofnthe nmethyl derivativ
L'\?)ﬁ@ﬂ“ﬁ%sc'&%mrer cially available. Ethers obtained byp
L_@L&ébﬂéla%ri]d of the hydroxymethyl derivatives my aggp

ined fromthe hal onethyl aryl benzoate
der. ives by reaction wthythe appropriate al cojhg
Lﬁglﬂnaéﬁén appropriate base sn-ti:h as pot assi um car bonat e

_ L4m hydroxide in an appropriate solvent sucppas
L?ﬁeﬁe?)gﬂ@%rofuran or the al coml. When ot her

. \ are present, these nay al so be enpl opgd
L?ﬁgzl&gér%g?%st ransformati on reactions. Treatnent of

ani W th acid and sodiumnitrite may yield apLeu
Lgl:alaﬁzlgglaﬁr% salt, which nmay be transforned into a halide
LYhifthide fluoride using tetrafluoroboric acid. Phepeghs
react in the presence of a suitable base such as

POt SETNILEY DESERIPTIONOFYTHE INVENTION t0 form

aromatic ethers. Formation of isoxazole precursor of

conppy@dpréderdtoriiviertion Vid | divddtetiX t&CRe e cdnétitasiovadfactant
of formulfa I X, wherein Gl and/or & is a noiety from
cEMpriBirRy NBdfiHe cafriér BHY Sa ssmbmatitdl & partioular polypeptide
may be prepared by a 1,3 -dipolar cycloaddition
aﬁﬁlbg;%%_ﬁ PO nAalGe Surfautant profeiiSP-0 withngartidwdst polypeptide
conditions using a suitable base such as sodi um
aﬁal@gﬁ;@@r@ftmeolﬁawe suiTat&Tit FotdinSP B nctudiegpitiealinieB peptide
(0 - 1000) in solvents such as toluene. Synthesis of
af@Vi2eiamds tieérelofpe VI has previously been described in
theliterature, e.g. Kim Jae Nyoung; Ryu, Eung K; J.

O g. Wehaave liR88ed Foun6aiat,50. a m@delBfRD& wherein the immature
cycloaddition with acetyl enes of type VIl can also be
neWbeeh ediensi trgased swithutexdgeinbusnsunfactantofprepaeatidng  without
via activation with an el ectrophilic reagent such as '
apPpNGy PEEReamorskinationfofaa patypepiide abgenertl Hgtrauiand), with a
at elevated tenperatures (50 - 100 0C). Li, CS.;
pbhpeptide & geferal forenulan(ll) gositividpactspn3beidung IBEEpliance.
Several conpounds of type VII are commercially

avai Impadjcular, thg doenlsinatinesif4be tisp polypeptidesmamtund to act
as known by one skilled in the art. Schene 3
iMla syneatrgistic ywayoomdbediung dasr volumes  whighcis @neindex of the
avai |l abl e froma O ai sen condensati on of a nethyl
aketadarpateney afrthesared ofiexpifatieni ¢ condi ti ons (see

Schene 3) using such bases as sodi um hydride or

pot aSsidimesaitt -demaxsteriesmilyaty itee dreconstitiied surfactant of the
formula Xl via condensation and subsequent cyclization -
insintiprhisdableytioastahiisef the phasphalipia filmdnithenalyeoli iad the end of
hydrochloric acid salt, at elevated tenperatures (60 -
expoation in@ hetter waynthannesomstityted. cqrprisingnerly @ apalogue of
that for both nethods, subsequent functional group
the pnetein RR-Cons anfanaleguewdithe esotaie PRB.1 X and X |

may be necessary. In the case of an ester group as in

Xl 1, Moreower.rthes¢laimadireaenatilpted susastanupreparaten turned out
limted to either of the follow ng three procedures:
te)impsaye dhe respirataryfunstiag as expiassed by dhe tidgl ygbpmes to an
such as LAH in solvents such as THF. b) Parti al )
extenict¢ynPatahlg £rsevesvl glightivechetier i hatagchieved after
such as DI BAL foll owed by addition of an al kyl net al

reagent c) Addition of an al kyl netal reagent such as

an al kyl magnesi um halide in solvents such as tol uene

or THF, followed by reduction with for exanple sodi um

bor ohydri de in nethanol.Formation of tetrazole

o s o s Y r
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the treatnment with standard activating reagents such
as DCC, DIC, EDA or HBTU, with or w thout the

w@e@senae of co-reagents such as HOBt or DVAP.PCT/IB2007/002841

Formati on of the acyclicintea diate XXI'l1 is followed
by al kaline ring closure eithér spontaneously under

a3 RRHA 5 R LT nBFHR Ll AetR DY heating at 50

Oor 'in~aqueous’ sol vents in the

oA RV SRR FRIGE R P s o
p&&?ﬁ'pt@a% X Ie@g't: %ZOTQﬁéﬁgyéaid te i@h%%"%r?(‘l Ehtoenfgrfftﬂ%ﬂ“ﬁ@ amino

can al so orne y treatnment an acy

SBR[ T el e dedts eriineronas

2-propanol, DCM THF or the |like at tenperatures in
the range of- 20 to 120 C. XVIII H XXH XXI'I| XX Schene
6 Conppuadsp @f, SEHILKRYXEX,{BRBYGRIE Dl Lgonver ted (ho
sul fonggéglﬁprggrsrml a XXV~ yblk nji(talxal al kpylpa?i on of th(e)
sul phHerghom to forminternedi ates of formula XXV
using prinmary al kyl halides such as Mel and Etl (al kyl

is My and Et respecld wpl ¥inihd AE@+edidéd indEbenasptlpnsslected
or the like at - 30 to 100 OC, followed by oxidation

of intermediates XXidnifHdgrd @ p@ﬁéi%ﬂh%ggl\mgi‘rainﬂ nL;
m xtures of water and acetic acid, or BA in DCM at

-20 Bo 120 OC, or by wwi BehindYasidhassigué tindependedtiptselected
such as OXONE(r). XXl Il XXI'V XXV Schene 7 Coupling o

Al cohol to Sul f onesfropimpes Ricupfconeigtingof K| \ReHeW, K Y, and
as drawn in formula | is either tetrazole, oxadiazole

or isoxazole) may berarepared by bond formation

t hrough nucl eophilic replacenent of a |eaving group

suchgas al k- SO 2 fr @optionaliynssbstituted witheaacpl\groypsaicontaining
al cohol or al koxi de nucl eophil e under basic

condi ti ons. The basd¢2.@2c¢anmyniatoms)epreferabdy Hpdcaian atoms,
bases, for exanple, NaH or m | der bases, such as

Cs2CO3, at tenper at linksd fto dhe @ide cBainCvianapelster bond;
aprotic solvents such as DMF or acetonitrile. Oher

suit &bl e | eavi ng gr isijamn amyno radididesitiiehaklegted francthe group
as chloro or brono. XXVI XXV Schenme 8 In cases where Z

cont ai ns an appr opr icansispingtafdvli orgitsyozidizedion the sulfur atom, |,
benzyl, methyl, t-Butyl or trialkylsilylethoxynethyl ,
various deprotectioh,@nddnlt;i ons i ncl uded,

hydr ogenati on under i s nmetal catalyzed conditions,

aci diac or Lewi s aci s apdnteged havwag agealvermtiropesed from 1 to 8;
(e.g.HBr/acetic acid or Dialkylalumniumchloride such

as MB2Al ) or nucl éo@n integebhavingd s vakiegcomprised from 1 to
Et 2NCH2CH2SH- HCl , NaGQt Bu, DMF, reflux) may be used to

obt ai n conpounds of #rrmula | . Enbodi nents of the

present invention will now be illustrated by the
fol |l ®i ng non-1inmit iiagneumré@vnrmﬁe\fauen@%/m@@dﬁmnly selected
starting materials are commercially avail able or

earlier described iArame {d 8erature. The 1H and 13C

NMR spectra were recorded on one_of a Bruker 300 at

300 Mif, grankkep, DPX406 iategens haminga vialvue &4 0:a00;
spectronmeter at 100 MHz, using TMS or the residual

sol véht signal as rd$@ndptegenhaving s vakigeseophsed from 0 to 3;
made on the delta scale (d) . Mass spectra were

recorded on a QTOF @Wbhal M cronmss or a Waters LCMVB

consi sting of an Alliance 2795 (LC) and a ZQ single i
quad il themgoaditinmt tthaheher .Xaﬁsg(%ﬁs)g !sspé’ctsf%%@le having a
was, equi pped wi th an el ectrosPray i on soqurce oper at gdz )
maximnypNita2,amino qsils. inreferahiy.eRmprisad eawegar‘a@an 2 amino
vol tage was 3 kV and the nmass spectroneter was scanned
frommz 100 - 700 with a scan tine of 0.8 s. Col um:
X-Terra M5, Waters, C8, 2.1 x 50 mm 3.5 nm and the

colum tenperature was set to 40 OC. A linear gradient
was applied, run at 0 %to 100% acetonitrile in 4

. - . ~ O~ 3 - o
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1.19 (d, 3 H. Exanple 2:
| -[5-(3-chl orophenyl)-1, 2, 4- oxadi azol - 3-yl ] et hanol The
wao aoBe4gaenpound from Exanpl e 1(6.45 g) was cOOPEHIBR072102841
ice-bath with 23.5 nL DEAinH’HF (200 nL). To this
slurry 21.94 g 3-chl orobenzoyl chloride was added. The
mxture was warnmed to r.t. and stirred for 2 h
a%aaition O Et20 (200 nL), washing with sat. aq. NH C
and - Cid .0 a I fitye :
cont) FEHHTGte RolineptBestr gpREF BRHRIG () Sqnsists of at least
LAcuUQ 2.
30y e o d AntAb Seidé: Ho pltefabf ot more than 33
a iirfcfglx d in ethanol (250 nL) and refluxed for 1 h,
ol Towed by addition of 14.0 g (170 nmol) sodium
acet@at e 4 ; e LAg j
ool ook mb8iribts, tit hobBbigegTor W¥netkbTomula ()
cSRiLLEP3YR £OBE 8B dAiratisyacuo Lo about half of
Itsvolune, resulting In a precipitate which was
filt a r lel Z an in i
oyl e E s T B L aaloee e oties. ST Aot
g@% : wHieR2 &4fd nlatd 0, 4n8 G is 1
regpg;ggﬁmé)ﬁ,b .476%{],6@]‘&0%@?6%)@5. 14 (m 1 H, 2.51 J
(d, 1 H, 1.67 (d, 3 H. Exanple 3.1:
4- (3- Chl or o- phenyl ) -2, 4-di oxo-butyric acid ethyl ester
Sodi um hydrjrde SPRHIKRX. B EFUIING,L,1- 24 9, @3) 1
nmol ) was added in portions to a solution of
3- chlygepsiget ophenone (4.0 g, 26 mmol ) and di et hyl
oxal ate (4.54 g, 31.1 mmol) in DW (32 nL) at 0 OC
The xi Btan@ Ghid aeHefingdoapovlienperature for 1 hour and
was then heated at 80 OC for a half an hour. After
cool 4ng, fsHfeorii KtaIBe preferablyareth Wit I3; SndveHsefarably Hen
diluted with ethyl acetate. The organic | ayer was
washpd W ishfravat £to G0hpeeferablysfromns ts a5y nedredpitaferahly 14;
dried over anhydrous sodiumsulfate, filtered and
concgahdas ack OOrel.resul ting residue was then purified
by flash col unmm chronmat ography on silica using 0 - 10
% et Mdreapedfetablin thexpolypeptidef Anatbguie tofiethtel tSR-C protein is
conpound (4.43 g, 67 % vyellow solid). 1H NMR (300
réptesetixd By the gentzal formsila I(HY),inZvigigh(fds 11 H), 7.88 (d,
IH, 7.58 (d, IH, 7.47 (t, IH, 7.05 (s, IH, 4.39
(m 2H), 1.41 (m 3H). The exanpl es bel ow were
prepared according to the above procedure: Exanpl e 4. 1:
5- ( 3- Chl or dPSSRVYHLKRXEBX%GALBOs&rbeoxy!| i ¢ acll®) et hyl
ester A solution of the title conpound of Exanple 3.1
(3. 0Owhgreinl. 8 nmol ) and hydroxyl ami ne hydrochl ori de
(2.46 g, 35.4 nmol) in nethanol (60 nL) was heated at
80 CX; &, Q, aamdsh are asrdefingd aovehe m xture was
filtered and washed with cold nmethanol to afford the
titlpisdhpodind in mixture with the nmethyl ester anal og
(2.0 9, 71 % white solid). 1H NWR (300 Mz, CDCI.%B d . .
7. 82Even mpye preferably, theqpolypeptidengnalpgue ofdheGP-C protein is
3H). The exanpl es bel ow were prepared according to the
repesented bydheaemerapfasmula:(16) t er nati ve synt hesi s of
5- (3- Met hyl - phenyl ) -i soxazol e- 3-carboxylic acid et hyl
ester A solution of the title conpound of Exanple 4.3
(3.0 g, 87 mmol) in THF (50 nL) was added Pd
(PPhb?Sélpéfl'dldiBLiﬁ},LL@LgtL lj-é‘?«ld—@t@d—plvezzn (4.
2M soln in toluene, 9.6 mMvl) and the m xture was
stir Wheratnir oom tenperature for 2 hours. The mixture
concentrated under vacuum diluted with CH2C 2 and HC
(7.2 ofs 8seficedidPN® i s of water). The mixture
was extracted with CH2Cl 2, dried over Na2SO4
(anhydrous) and the sol vent renpoved. The resulting
residue was then purified by flash col um
chromat ography using 1 - 9 %ethyl acetate in hexane
to afford the title conpound (1.27 g, 63 % white

NN OOR ~NE~ N S A -_— e~ oA
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1H NWR (300 MHz, CDCI3) d 7.77 (m IH, 7.66 (m IH,

7.42 (m 2H), 6.90 (s, IH, 2.69 (s, 3H). Exanple 7.1:
wo 2008/0440Ch| or o- phenyl ) -i soxazol - 3-yl ] - et hanol PCHIR2007/002841

screw cap vi al equi pped with1 tir bar added the title

conmpound of Exanple 6.1 (100 %1; 0.45 nmmol ), sodi um

borohydri.dﬁ 34 ng, 0.90 mmol) and nethanol (3 nl).

The A esul'¥ | néf i Xture was stirred at roomtenperature

ana MBS FAybeRla Ry RIFIRTTCY Sl ik beib

times 30 nL). The conbi ned organi c phase was dri ed
(sodiumsul fate), filtered and concentrated, in vacuo

) PR G RRPLF L BRLEMEY' 50011 gE¢AD:n
7.5 I U : IH), 5. .
iy PESRVELERYRLEL GG RGN B, 89 (SEa 10
1 1SRG e LA AR S e e

di splaeslyHRKRIK(EA MLIIAAGALBANGING theld) fokQu:4)

imrersed 1 n i1ce. Methyl nagnesium brom de (

sol leﬁsspm G Letner 8L BB ALLS. 7 ol ) MH)SS\SEQQHD:S)

dr opw se e the reaction was cooled in ice. After

Fi T ipen ;ﬂilwéﬁﬁdé‘tﬁl@) Pas bBeni sRoDaEfRrH&E toeipYies mHut art as

the reaction was allowed to stir at roomtenperature
spas3gwo hours. Aqueous NH O (saturated) was added to

guench the reaction and an aqueous wor kup was done

ext rgekt peeferablyetiy BPaceimdioglbriee ;bd)l&fﬁégtiab%elected from the
conmbi ned organi C | ayers were washed wt rine, dried

g oBp6lypepEide aiving thé esresulasd e ifEIgRard (Ihjhe

crude product was purified by colum chromatography (3

% MeigHh or&fdvied embaiithdntof thé livartigmuhe polypeplidanf general
oi | (81§ ng, 100 % .1H NMR (300 MHz, CDA3) d 7.60 (s,
foknddla (i§-i58hé polypéptide (1IBShéreindftds) reférred todas SPHLC33(Leu)3!.
6.56 (s, 1 H, 510 (dg, 1 H, 2.43 (s, 3 H, 2.28 (d,

| H Ayantbg@dusty, thetHhnalogaepbfetie hatiCe rprateind8Ryldeconsists of
tosyl hydrazone G nnanal dehyde (8.80 g, 66.6 mmol) was
tveol pedtidrs petrebpendingulof thiealli-dernjib2l deisiues 8-29 andbolo)the 63-78
in ethanol (70 nL). The reaction imediately turned .
Csterininalnuhrt bfiineInati2é SP)B pecteirytiefereddd asTMini-B peptide) or a
reaction was allowed to stir at roomtenperature for
vananhihereahd was then filtered. The solid was washed

w th nmethanol and dried by reduced pressure to yield i

t he Moreeadvantagedusly, éhehanalogugi oltp the raatiye protejn S4B is a
NVR (300 MHz, CDAI3) d 8.23 (s, IH), 7.88 (d, 2H),
palypeptide regresanted Byrthesfgllovingpgnarabfarmulaql):(s,

3H). Cinnamal dehyde t osyl hydrazone

2- Met hyl - 3- phenyl acryl al dehyde (15.0 g, 103 nmol) was

added to p-toluene sulfonamde (19.2 g, 103 mmol) in
et hanonAD@Ruﬂ_L)IKRTQé\QIEé(ﬁG&QlLI%W@%bWLWmed sélh) d

and et hanol (20 nL) was agai n added. The reaction was

al | owbereim:stir at roomtenperature for 8 h and was

then filtered. The solid was washed w th nmethanol and

dri ed byisr2@@einopeidJgsidueossiestad fare the geoup seBSIRding of W
as a white solid (30.94 g, 96 %9. 1H NWR (300 MHz,

CcD30D) damddo (d, 2H), 7.60 (s, IH), 7.35 (m 6H),

7.26 (m IH), 6.67 (s, IH, 2.42 (s, 3H, 2.01 (s,

3H) . Exanisl ani@mino acid residue independently selected from the group
3-(3-Chl oro-phenyl )-5-styryl-2Htetrazol e An aqueous

(5 nL) sepnsisiRgst Mobilurdnd Bkite (540.9 ny, 7.839

mmol ) was added to a solution of 3-chloroaniline in. .

wat ef® ( 7isnep anpingcasidr residuansalested drare theigropp ¢nsisting of R
and s ethanol (7 nmL) via dropping funnel. The reaction

was allowed to stir at O OC for ten mnutes. This

sol ution was poured into a dropping funnel and ice was
added. This was added dropwi se to a solution of the

product obtained in exanple 9.1 (2.3 g, 7.7 mmol) in

~ N a o, .
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O followng table represents all the reactions
perfornmed. The exanpl es bel ow were prepared accordi ng

wao o008ketiabove procedure: Preparation of exanpl ePdWIB2007/002841
fromexanple 14.1: The title gon‘pound of Exanple 14.1
(75.6 rTg, 0.362 mmol ) was di ssol ved in THF (2 nl)

under g&npeégr%lﬂﬁxs%d\as imrersed in ice. Methyl

rragneS| 'solution / butyl ether 0.51 ni,

0. 51f nm?@an"ﬁ?eg%jrter ?{)f%toeen X nuI F 1t he reaction was

cooled inice tes at 0 OC, the ice

bat nnV‘QSRafrﬁHBf‘é?derﬁBQ?ﬁﬁgnlr BAGhE ‘?Hvé‘Wyo(ﬁ rﬁa}"’gﬁ gogﬁlélgbeje is a

room ature tor two hou
ﬂe%% Rely hth%_léﬁﬁlg)tl on and an aqueous
p%%ﬂ%ég onéﬁ%)j(t% gCtl r?g with ethyl acetate three
times. The conbi ned organic | ayers were washed with
brine, dried over sodiumsulfate, filtered and

CONGRLE R %¢KRT¢?QWP‘K@GWMEPQLV@RLWR¢$G(ﬂaFYSEQi HB)

chr omat ogr aphy to yield the title

COMMAURhARe” &thBadindehts( @F- ﬂ'lé'fglnvéﬁtl% thxagpPLB hdalogue is
| -[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-et hanone The

sélb&ie% fFORPHOYS I‘i’évnﬁij%@'féllé@i foknhflag. 5.06 mmol) was
di ssol ved 1 n dichloronethane (79 nL) and ozone was
bubbl ed through the solution for a period of 15
m nutes. The solution turned fromorange to a darker

or agg g CRALIKRIGAR PRESEGRMLPQINCREVERE SWish C(BERED:7)
using a 10 % Et CAc: hexanes TLC sol vent system Oxygen

was wilo AL IKRIQuah FKE GRILILPQOVCGRIVBRGSBI (i ¢) (SEQ 1D:8)
m nutes to renove any excess ozone remaini ng. D met hyl

sul fCHeCRALTKRI QL | REGG RLO RQEV SR LIV L RC Sailid ) t(SEQ 1D:9)

m xture was allowed to equilibrate to room

t enpiey atpreferrdd ensisddiatentyviise poiypaptidesd@la)y @tbynillehdand (11d)
an oily brown substance remained. A 3 cmflash colum
magsberiapheefbraoof disulfide Jiikedmwlécule whdreifl the sdraimolecular
The colum was run using a 5 % Et QAc: hexanes sol vent
disyffidnlinKage & bevedn the two Cysoresiduesin positionotiaad 33 and/or
were col |l ected and concentrated under | ow pressure.
bétvesdn thoe two Gyl sidwes appysitioinl 4 aad 27.%

Et OAc: hexanes) yielded 893 ng (79.4 %yield) of the

tit | Thedipdfidd.lhikeNNtOlypoptited|larbas Dean sfeoredsin the)art to as
8.11 (m IH, 7.54 (d, IH), 2.85 (s, 3H . Exanple
otigized Mini-B (ox Mini-B).

| -[2-(3-Chloro- phenyl? 2H-tetrazol -5-yl ] -2-phenyl - et ha

ne- | TRedialypeptide: (HE) ischersipatiad referedatgppe Mini-B(Lisu) and its
nmg, 0.446 mmol) was weighed into a vial and citric
distilfide limkedrforno asoex Minl-B(lveis). added fol | owed by a 1:1

m xture of -butanol and water (3 nlL). Potassium osnate

oxi d€haypelypeptides qugemaealam@wlw(ﬂ)oﬁeé g) mawteyprepared
mor pholine N-oxide (in 1.5 nL of water) and the
aceersting to wypthaticonetheds ef receubinanjiechniguesanel kpawn to the
was filtered and washed with water and 1M hydrochloric
patsan skillgddndheget.tit1 e conpound as o a beige soli d

(95 ny, 68 %9. 1H NMR (300 MHz, CD30OD) d 8.09 (s,

8. olé‘n(@gceugnﬂpunungy @Mh@p@anyﬁeg:gn(qﬁessayall@lggn@g be found

npl e 13.2: Synthes
;RIHL T%teyvarQHandtJ onYogngl S@Bﬂhahase dyepdjde naynthesis”, W.H.
(mToI yl - hydrazono) -aceti c acid
Fsew@anyﬁgheﬁ9n Hyansiscee 1R M o iNRiephsfer, diormpnal Proteins
was dissolved in water (450 nl) and ol ég

ang) P\ﬁpilﬁeﬁ aVPhg. & 49 6C3Ae§BPuPr%“r§ dhew ?&z&s 9832 fgr solid

9.21 g,. 100 O mMpl ) in ter 100 [ "

néem%mthswsugnﬁ& ghyod 5% K %-odf?\%%%m'des Vol.
The reaction m xture was stirred at 60 C for 45

m nutes and then cooled slightly and concentrated to

renove ethanol. The aqueous m xture was neutralized

with NaCH and then water was added (800 ni). The

preC| pltate was flltered washed W|th vvater (3 X 100

o o o S AN
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and then concentrated. 1M HO (100 nL) was added and
the m xture was then extracted twice with
waelc@Blorionet hane. The conbi ned organi c | ayer WasST/VRe6Ta®2841
with brine, dried over sodi Uy sul fate and
concentrated. The residue was purified by silica gel

1, et ESa YNRER BT 05 e IFfal, So B sipthesis. The
pd}\l%tgﬁe% Bﬁ%he%&ﬁilaﬂ (%_lj”él%& d)# ?&ep%ﬁ u%%q;ﬂ?%:solliﬁ’-phase
sySMesicyathldg Bifjo) pRSPUGed By enitioldy n 4 Ao St Soc- o
21‘(%1%235%’ﬁ’ggsa.Q{h%&@tﬁm%gg@@gef&n{%&ﬁi%ﬁﬁdﬂé fdund, for
oA P Sty BLSY, pRRARE Sy MEN Sy g gons, 20
=TTLAZAF B8 AL HOBoEIqBIAN whits Kot @ik siled n e
iltered and ethyl acetate was added to the filtrate
and an aqueous workup was done. The organic | ayer was

was %ﬁ@g‘ﬁt@{ﬂﬂ%aﬁéi SHOuPYFor 2RE B3R Ephthedds! wir b€ found

and centrated. The Ccrude product was purified by

inQﬁé%BMeQ@éewaPEy it 4% .99 B EBenie, Pesittive GrupseindOrganic
the pure product as a white solid (22.3 ng, 68 %9. 1H
chBRiSRP P Mram Bress) NEwlPorkd N (1978). 8.27 (s, IH),
.14 (‘'m IH), 7.58 (d, 2H).Exanple 14. 2:
2- (F b RampRIaRE! ﬁol%‘ibﬁﬁ&ééléﬂbénér@lafbbﬁiuml(lb)d_ﬁaﬁ be prepared
sol ution of oxalyl chloride (4.0 nmL, 46 mmol) in

a&d&Eing (R Methéd distloded sl 0o THES) Whils thd poBpeptides of
nmol ) dropwi se. The mixture was stirred for 10 m nutes
génd fofhah (Inenidy be Opmﬁméd%édmmr@(mhe rattbd Teparted in
ng, 41.6 nmol) in CH2A 2 (30 nL) was added dropw se.
WHimgAdtetrt MReptidle Rexd2005, 66, a84i374nal 30 m nut es

and Et3N (2.9 nL, 208 mmol ) was added dropw se. The

r eacThé®nnvestidmhaksaldchvdss the phanmaceutically acpeptable salts the
Water (150 nlL) was then added and the organic | ayer
p@@?epﬁdbedoﬁ/\ig‘ehebali feemulae gf) andr (IHodndntherit fkoeked N- and/or
filtered and concentrated. The crude product was
Cpterinfines] dbyivatiVesire . ghviaraxetygatiph yantbamidation 9% Et OAc /
hexanes) to yield the title conmpound as an orange oil

(4. 9BhgrmédetficallyH addeptable Malts dpcdwie fotoezample, salts of
IH), 8.04 (d, IH), 8.00 (d, IH, 7.49 (t, IH, 7.39
hydrochtdric ackl) acetic3idid, ane triflvonslasebslagidwas prepar ed
according to the above procedure for preparation of is
exanPhe fecanstitatede sarfactant4ofl theximvendonemay bie prepared by
)-1-[5-(3-Chl orophenyl )i soxazol -3-yl ]et hyl acetate

nixing a isolwtiaroopausdspensinamiltbepalypeptides of gererahfarmula (1)
and Novozyne 435(r) (13 g) are taken up under Ar in
addy(It)cane lipidsL 2hdLby satisequeatlytdryindtheimixturg; cathepvise they
(66 m., 716 mmol) the reaction was run at RT over

mayghe préparedhby Iygphilisatien osspeaxAdringt omaceous earth

and washing with DCM The sol vent was evaporated jn
vacubBrefetablye dhaderglypeplidesvasf s agnarabdfersnglg uth and the
chr omat ogr aphy on silica usin . )
p@immidamwfarg@mahamamutazoﬂa) arg @resenhdnt ithe e reconstituted
compound (50 g, 47 9% . 1H NMR (300 MHz, CDCl3) 7.76 .
sunfactadts of the inygntign in a fixed @moupl z,an@_qy@npgqtl\{q_ﬁqtlo as a fixed
6.07 (g, IH), 2.13 (s, 3H), 1.66 (d, 3H). LG M (M)
cenfgaatigne fol | owi ng conpounds were prepared in a

simlar manner: Exanple 17.1: (I

) - | - The( BrepeionpRérine) PaRapEAes. 9f pengloforAuiap: (I and (1)
conmpound of Exanple 16.1 (56 g, 2 11 mml) and |ithium

hydr oxi de nonohydrate (10.6 g, 253 mmpl) were m xed

with THF / Water (7/5, 1.2 L) and stirred at RT over

ni ght. Reducing the volume of the m xture in vacuo to

about half, followed by dilution with brine,

. A NI~ A
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a pale green solid. 1H NWR (300 MHz, CDC 3) d 13. 39

(br, IH, 812 (s, IH, 7.22 (s, IH. Exanple 18.4:
W®2008044190%- di hydr o- pyri dazi ne- 4- car boxyl i ¢ aci BCEIB2gH7/002841

ester The title conpound frorl%Exanpl e 18.3 (1.0 g,

7.13 rmol) was added to a sofution of ethanol (16 nlL)

858! he ek, B0kst iy 6! SBRL Miflanogapusly oach
p%p@pff§°3h§2tb@ae{eesae Mol G- 81 ana 10%
BB A0 ' SOV o gt 5
i prRht shfiphie iy 9000 822, (50 LM 798 G

(2 ?\r' gﬁé%r e leﬂéﬂ&duﬁ’i&ﬂ’%ﬁ@t Fﬁ’édnsltltuted sPrfactant comprlses

4- carboxylic acid ethyl esterT

fth} aSSI u %o(ﬂ{ @%ﬁéﬁégégémgﬁo:ﬁ? éﬂ‘g@)lé)rt}y:\g@:gnht of the
pgyfssgnagf ﬁ?g?ﬁyf%’rﬁiﬂz fid oalif@PRmEmer at ur e.

pro nm., 57 mmol) was added via a
Syri e O - S | Yisurfactant
1 b g Shpeomen i oS oo
caﬁ\p'%gggﬁ@rﬁp?ftat%eb9%@m%ﬂﬁhe%@bew.a@(m {rofn @ to 3% by
n, nmol ) was added Over 5 hour$S via a pressure
ld Rac eidied foren
dfé;ﬁ@\}%i gb%bh?&%z(ﬂéﬂ;?r%e{egﬁggfr ature. Wen TLC
anal Xalantiyamely, ak Igﬁﬁ daRAEF tOMphiResRBIEdSPHANpids that are

reaction m™xture was luted with ethyl acetate and

cORENSEW T @Y nhiurds PulrhoMadyer sridctane e prépdralionse. forheexample
organi ¢ phase was dried over magnesium sul fate,

phbspRAREYIBREIIKENPT) st . asT ligpdiasiicyishowphatidylcholine (DPPC)
chromat ogr aphed on silica gel in 5 - 40 % et hyl

aﬁ@ebé\hﬁtdwoié@yﬂﬂﬁ%dlﬁtﬂlymﬁdm@ﬂ POPT); ethdd pbadsphatidgiglycerols
% trace ‘anount of o-al kyl ated product observed). 1H

(PBR (38GchHz asCDGhaImitoylotsdylshodptiatidyidlyéerol | H(PGPG) and
(dd, IH), 5.36 (s, 2H), 4.37 (q, 2H), 3.61 (t, 2H),

dipa'i&n(owlp(ﬁﬂhatﬂyﬂﬁyéérol 2BPP®).00 (s, 9H). Exanple

6 0<O}the( 2phbsphbnpuld3| | whidh ecapxybeet hghvantagpalisty dused  are
pyri dazi ne-4- carboxylic acid ethyl ester The title
phoesphatidylinasitdanpl gP1B. 4 ( Opbosphatidydsthansilamines (PE),
stirred in dinethylformam de (20 nL) and dii sopropyl
peiosphatitiylse(ihes and_spliing2iyeatinis) (SM).0 C and

(2-chl oronet hoxy-ethyl)-trinethyl-silane ( 1.88 nL,

10. 70nmapbartiatdan ddebodimenthdheebipidi oarrigrs may @mwrﬁe further
continue to stir at 0 Cfor 2 hours and then overni ght
camporientShéor eaatripde mewtralr Bpigsssdch @asetriagwalyeemis, free fatty
and washed with water and brine. The organi c phase was
atidedndicrrchadestenolsul f ate, filtered and concentrat ed

onto silica gel. The product was purified by colum

chr ortehvantageyugly the 20constitated E@ﬁaﬁ@ﬂt atCQOEdlﬂQrtQ thﬁenventlon
title conpound as a clear oil (0.85 53 % .

coBOOrise-o0 tom%) byl veeight pfla lnm;i ca;rrlsn, re@fena&)iy 93 %98% more
(s, 2H), 4.41 2 3.71 (t, 3H),

mefﬁfabh,q 92 Hp, 96)%0@n( 1 tgkﬂO‘}éxbyer;gbboﬁthe sum of both peptides,
2- xo-1-(2- trlrrethyIS|Ian | - et hoxymet hyl ) -1, 2-di hydro-
nreferabhe24o &% wxglprefera &/ﬂ)ﬁ@ ide The title

compound of exanple 19.1 (9.5 g, 32 mml) was stirr

in etlhavns of thecembpdiments of thwawaatl% t*ﬂ@ﬁ?%ﬁf@ﬁtﬂvt%ﬂ Surfactant
m., 159.7 mml) was added and the reaction mxlg‘|

camprises 86% dyaveight of iolipid, camriery %4cby seiahke Apalygentide of
cooled to roomtenperature and concentrated to

dryness. The residue was stirred in diethyl ether and
filtered to give a yellow solid (8.5 g, 94 %9. 1H NWR

(300 MHz, cDC3) d 8.5 (bs, IH), 7.52 (d, IH, 6.89

(d, IH, 6.63 (dd, IH), 5 36 (s, 2H), 3.62 (t, 2H),

~ NN
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Exanpl e 23.1: 2-Methoxy-isonicotinic acid hydrazide

2- Met hoxy-isonicotinic acid nethyl ester (23.0 g, 137
woreBp44amd hydrazi ne hydrate (8.95 g, 178 nmol pCTHB2607/002841

di ssolved in ethanol and stijred at 75 C for 12 hours.

The reaction m xture was contentrated and the

oSBT A B R s e
coas) 2 esubde smpodnett (f l%bd,chﬁ:N%@d& Jily) onsists of
p@%}-ﬁi%?ﬁﬁﬁ%?%’ﬁ '-aiﬂl'kgl%anenp?h;"-%&g'e[l,%,4PP;C and  a
ri.azol e-3-thi ol .T. ' .
AR AT AT pgr o
PR RS 08 i g 0020

6(;?15 nm.) was added to the reaction mxture it was
owed to continue to stir at 60 C for 12 hours. The

tat e MG Hhflo REWERE BR R, S B6PE, rhEs "bighorably from
7520n e BB hida g, nHBIET phEfRrably, BB (AR B case  of
OBV SOpE ST SR, o MR ure i
Wé%t’ég%ﬁ?&?bﬁbﬁo@ﬁ é’éﬁ% ?1‘3 T'l,'ul fE)a;ﬁSF ; iH—Z Fi 12 4]triaz

?'ﬁ%%éé@%'_eggl@?n%ﬁf?nt{ ighé ?igWEBﬁli@rdrrLHy 837¢TBt 8f HPHEC, DPPG

was set stirring’in I Msodium

' jyn a cold water bath. |odonethane (21.76 g,
aﬁ%%ﬁ%ﬁrﬁ%ﬂl in ethanol (63 nL) was added to the
reacy og. il ' 8RbodRReRt 08f e dinventibfl, betRNrddonstituted
precipitale out. The reaction was allowed to stir at
stﬁfa{%&rn_t]tﬁothHéés 68 1 eRC EERhYTWLiYRE ofiesné theagbgPeptides of
wi t h di chl oronet hane and the organic extracts were
' i) Nerontir &5l 530 bycwaigtitt 6RbAE ¢fothal polypeptides of
g?ﬁg@ﬁ?mhghogpc))und as a Wwhi testoI Id (22 g, 97 0/(;) wap
gNE- 41 F8PmWF (11CRRH3A riixBurd2of BPPCHInd PARG( iida Weight ratio of
7.01 (s, IH, 3.99 (s, 3H, 3.64 (s, 3H), 2.80 (s,
68M4. In a simlar manner the follow ng conpound was
synt hesi zed: Exanpl e 26. 1:
4- ( 5TNet Havaasisirabon | ofdtheetdydnstitu{dd Budhttardzafl i jivention is
2-met hoxypyri dine The title conpound of exanple 25.1
chrie®6uin 2mAnhnerknpwheto fies peeddry skilleddhvtee am, preferably by
nmet hanol (500 nlL) and OXONE(r) (potassium
intestpacel aastallation qinfpsiomdor BAkisP og byligéblisatinin)
di ssolved in water (500 nL) was added slowy. The
r eactThen préséntr invaritioredilé@rcdndesns sphaimacealicalonompositions
partially concentrated, poured into water and -
coxiprisingdhei relcombtithed raafrfactanirbé tioe daventienxt Sait sompositions
were dried, filtered and concentrated to afford the _
arét hdvaageonsly 2=2inginisdred ias thee vioinme ofohi dolutianniispersion,
(300 MHz, CDA3) d 8.38 (dd, IH, 7.17 (dd, IH, 7.02
stspehsion 4r0dry spowdpr. Lreferably Jgid gospositiorsH)compgse the
Exanpl e 27.1:
réehstitatethreafddtany Idissateedyor- sHspended] inr iaasuitabley|splvent or
| H pyridin-2-one The title conpound of exanple 26.1
réudpensia@n.redivot.) was di ssolved in acetic acid (190
mL.) and 20-30 % hydrogen brom de in ethanol (190 nlL)
was &tdfarably t baid epbarmaceuticalascompeaiiipnso 8fe r sapplied as
80 C for 3.5 hours. The reacti on was concentrated .
suspensitin int @ bukferedphysielngicadsalioerammaaus: selutighiin single-use
Et hanol was added once nore and the m xture was
soni cateduntil a precipitate forned. The solid was
filtered and dried under vacuumto afford the title
compound (6.77 g, 85 % as a white solid. 1H NWR (300
MHz, CDCA3) d 3.59 (s, 3H); 3.90 (s, 3H); 6.45 (d,

P — o o ~NS oA
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The title conpound fromexanple 27.1 (0.95 g, 3.7

mmol ) and silver (1) carbonate (1.23 g, 4.48 mol)
woweee/oeanbi ned in a round bottom fl ask and purPEedIBI0Q71002841

nitrogen. Toluene (10 ni) added, followed by

benzyl brom de (0.53 niL, 4. nmol ) and the reaction

glé\gﬂ-éfélye&q aﬂ{tagéons@d th@%%%?ﬁ@cﬂh?éd” urfdb@nt! t¥REtentration

S were enov ration t roug

(egPﬁ% i o fho%@ﬁb[{lﬂ d"?kbﬁl‘én‘(‘ﬁs%tth%r\' W?%h@ldfr&lﬁ Bbout 2 to about

[trate was concentrated then

1@1{@'9?3%@?&%9{;5%(5 & I%ﬁb@'ﬁétﬂ@eﬁ"l@%cﬂﬁbm‘ﬁdﬁn@ more_

ace oronet hane to give the

| d 549 , 43 9 1 NWR
p’%&%ﬂt?%n%c—gmé@ﬁ 31 80/ fn g,ﬁp 3 93n?s 3H)/a 5. 44
(S S'%"B anp_E@sn(:@ns'rh&y firtAdr 66ﬁ}pris@)eleZtr89yté§1 s as calcium,
m Exanpl e 30.
mbgwegmm “a%d%rosé)dlan%ﬁtfé“&re‘fwdbiy eatdumaém@nmbl c acid
nmet hyl ester 2-Oxo-I, 2-dihydropyridi ne-4-carboxylic

aci aryé. ?hﬁrmé”@ed’ﬂ@il) CORThIRMAES | adBorarigonat ehé 2thv@ngion are
179 mmol ) were stirred in DMF (75 L) at room

sdlﬁimé'f@ﬁ tHeeprd pHyParas ameito Bedndhi of@S piradry distreaddgrdrome
slowy via a syringe and the reaction m xture was
(RDSY it préMatirelnpdra babiesnor &ther diseasesTietatiedlalt acurfactant-
m xture was then diluted with water and extracted with
dé¥iciBhey OBEt dpstanttibh | indiedipgoRDS Was adaltev ARDSYN triezonium
aqueous phase. The conbi ned organics were dried over
a$piedtesti spnardnmatMAS), laner ednehdpatmoraty dysplastah(@PD).
chromat ographed in ethyl acetate on silica gel to
yi el Théyendy also bengsedolfor4hg, prophYdaxid dndidt (r8atnekizpf other
CbA 3) d 3.57 (s, 3H); 3.89 (s, 3H); 6.65 (d, IH);
rebpléatdry, disbrdets3%uct, add) pnéxmupiz, drohchitis, COPD (chronic
| - Met hyl - 2- oxo- 1, 2-di hydr o- pyri di ne-4-carboxylic acid
obstductinal pulfhenaiyt disease) @sthimia; amdecystic! fibrasisiasg vedl, as for the
24 ol ) was dissolved in ethanol and stirred at 78
treatmefdobgeraishytitisamedia (glueLea20 mol ) was added via
a syringe and the reaction was stirred for 3 h at 78
C, aThetiobdwinigrexamplest Blustrate He énvestionain more cedails. |
vi si bl e b% TLC. The reaction m xture (clear solution)
was EXAMPLESed to roomtenperature, and dil uted vvlth
di ethyl ether to precipitate the product which
col | Bxampley Y acuSynthesisatang purification: nef ¢ the epolypeptldes
conpound as a pale yellow solid (3.13 g, 78 % . 1H NWR
SP3@(33IO|=EU)3¢INJ<§§5Pd 5342 (s 3H); 4.53 (sh, 2H); 6.48
(d, IH; 673&3 ”_3 5 (d, IH; 9.90 (sb, IH).
Exarﬁﬁh@ pelypeptide S C33(Leu)31 was prepared by standard SPPS
4-(5-Mercapto-4-nethyl -4H-[1,2,4]triazol - x’¥ )-1-ne g/
$0|ld+FH%SQj|RﬁmldQ)|$é/Tﬁ|ée$lﬁi |n@e bagedfor a’ﬁﬁpecmmi try and
(1.0 g, 5.98 mml) was stirred in nethanol (6 nL) at
censesutivg Eﬁﬁ-ﬁ@@t’ﬁgﬁéyanate (481 nmy, 6.58 mMmvl) was
di ssol ved i n_net hano _lq)}and added to the reaction
mi xt Uit totahil 8. %@fﬁi’@?&f’ 3(keui' wergr eltained.ni n 4

sol ution of sodi um hydroxide (263 .in water
was Aabgepolypeptider wast PHAf Iﬂsixm%lhﬁ%tm VLR fal"td counter

stirring at 60 OC overnight. The X1 u

curent c BiksahuTian e fCOP)y B0t SaQngR 554486934&9@?‘ A4 as
t he remai ni ng reS| due was stirred in 3 MHO (aq) to
biphasiesplentSyst&iPoduct whi ch vvas col l ected by vacuum

filtration (of f-whit e

(300Tm §?ndylegie§§%s§ Qarq)f ;ngt%gg@éu)?rlr’;'ths?58“"ty of >
g)/ 6.78 (s, IH); 7.86 (d, IH); 14.09 (sb, IH.
6BY%npl e 33.1: 1-Methy |- 4-(4-nethyl - 5-met hyl sul f

anyl-4H [1,2,4] triazol-3-yl)-1 Hpyridin- 2-one The

title corrpound fromexanple 32.1 (600 ng, 2.7 mol)

was di ssolved in a solution of sodium hydroxide (216

ng, 5.4 mmol) and water (5 nL). When a clear, uniform

sol ut| on was observed et hanol (6 nlL) was added,

L TR A Y. Y.
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IH); 7.04 (s, IH); 7.25 (d, IH); 7.35 (m 5H); 7.46 (m
2H; 7.63 (m IH; 7.73 (s, IH); 8.27 (d, IH. The

wo edoBowi1ngy conpounds were synthesized in a si nPCEHIB2007/002841
fashi on: RECONSTI TUTED SURFA! NTS HAVI NG | MPROVED
PROPERTI ES The present inventron is directed to a

h q ; e | bi . .
and S%bﬁﬁé'ﬁayﬁﬁﬁfﬁ%Zv”v‘sa??%‘Biéi'r&‘%oﬁypéﬁi&a%%&%ﬁgm% using
: : : “C wi .
PE&PE—EE#%&é%%m%&éﬁsﬁ‘%%‘?éé%g%eﬁ;&Aﬁﬁmgwéét%?390 mm applying 2
. t ant ' P-B. i ' ' :
i BATP nEEPEB HE B T, e pnase
odststat BHEEA 1o TrEC AR HIR LR B B TRA
in”PMgNTION The human lung is conposed of a |arge nunber
0 mal | air sacs, called alveoli, in which gases are
unglhe iR o dfide 0ds R SRACREGH drtf passed

t%gbﬁtf@o%é %@(&%ﬁﬁ@f\%ﬂﬂ& RS 'ri':ﬁ%gé’%f,iﬂi (H&etate form) to

surfact an prevents the rom
BB B i35 B 2 9 e BB FAIGTS to acta
m nofh??ﬁ‘l‘y(‘}%/%téﬁe(}ﬁ-b@%ﬁuﬁé 8bAfed MaRERANGFo @ manner.

adequa this complex results in nmalfunction
of t g. This syndrome is called Respiratory

Di stEs ol yndrome (RDS) and it commonly affects
pretgpQ i nfants. Said syndrone i spgdtopgtilerel y treated
wi th nodified natural surfactant preparations
extragbgd from ani mal |ungs. Comgyicacdthie avail able
nodi f1ed surfactant preparations are, for exanple,

CuropgpH derived from porcine | uagetit@icasurf,
extracted formcalf lung | avage and Survanta, a

chenpeggl | y nodi fied natural t-Beiylogytam@ngkxtract. The

mai n constituents of these surfactant preparations are
phospt@liOpi ds, such as i n-Butanol

A-di pal m toyl -sn-gl ycero- S- phosphochol i ne comonl y

knowpn@se di pal mi t oplFipbesmaidthyloxhchibuamyl

(DPPC) , phosphati dyl gl ycerol (PG and surfactant

hydr gpRobi ¢ protei ns B and Clg¢djtropyhattoiél C). Due to

t he drawbacks of the surfactant preparations from

ani nHFA i ssues, such as t heTuflugrioaceticacidf the

production and sterilization processes and possible o
i ndu@xaemplef 2i-n8ynthesisarnid parificationeof thes polypaptides ox Mini-
m m cki ng the conposition of the nodified natural

B{lleU} @ndnox-Miai-B.been devel oped. Said synthetic

surfactants are known as reconstituted surfactants.

Howedie touody pepteden poreMinbB(lc¢u)niveas | prepered eby standard SPPS
reconstituted surfactants has turned out to_be ]

(Sotifl PhasePeptide 3yrtheats) veetlyatis iaseidc opr brsinshgmistry and
too big to synthesize, structurally conplex and are
comseabtiee T Asuleaviages. | n order to replace said native

hydr ophobi c proteins, some synthetic pol ypeptides )

par t iTald gruder palypeptide yasoputified withoprepesative i Pl{ausing a TFA
t hereof have been proposed in the prior art and are
systenaxanthiselatieddh yephilisaNorng9/ 06657, WO 92/ 22315, WO

98/ 49191 , WD 95/32992, US 6, 660,833, EP 4 13,957 and

WO 9Kt saidationooh thel perifiedi peplide yielgad Hbejmonocyclic sequence
pol ypepti des which are anal ogs of the native protein

vBth thewisufide bopddetweienCyssand &ysth e manseysliapgptide was
have been repl aced by Ser residues;_ii) the Val .
pwifiatlewitof preparativat HPL@gusing @ BPACsystampaad isolated by
substituted wth other neutral and hydrophobic

resi dues selected fromthe group consisting of Leu, M

and norleucine (nl_); iii) sonme of the neutral am no

acid present in the 'center region of SP-C have been
replaced with bul ky or polar residues selected from

o s R T
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al veol ar patency at the end of expiration and the
effect of the disclosed preparations thereof.
wah@seiane there is still an unmet need for a PCT/IB2007/002841
reconstituted surfactant wt t119i nproved propérties’in
ternms of lung conpliance. In particular, there is a
| neﬁﬂ. fglrb a reconstituted surfactant preparation which
yPRNEYao0s guar ant eei ng al veol ar stability, and hence

w t noe SefnfdiFahEe RGN Rerd CTsEARI Gy ST MASIAbd using
iok()ﬁr?é] found, and it is the object of the present
I'nvéntion, that particul ar anal ogues of the native

SP- Cégégpﬁi‘d%’tioﬂnﬂqé)f)?éﬁ& %s BUﬁﬁ@HWﬁPngﬁﬁ'ﬁﬂ@eWLC using a

00/ 4 can afvant ageous e conbl ne

TRA ‘s'y‘é i’ aR0aLORYES B Igaﬁhﬂ@h‘g&ﬁ. Ar 9bed n((=SH'.$%)nof the final
orde O provide a recon titute surfactan

cOnpRRnatware I’éoﬁdéleurw&ﬁ‘éeﬁuﬂfyo@ﬁiég%? in terns of |ung
conpliance, and in particular capacity to

effi ‘?ﬁ@!&f?éﬁ@t@ﬁ?&%ﬂi-ﬁ wRe! grepBpé @ e ¥nddndlBgo8E tn@hner.

expi ration requiring ventilation with PEEP. In

part Eiﬂhﬁﬂeiﬂ - fieviveasp dritéfts With.a féconstRdidd sarfBBR&ant based

wher el n e imuature newborn were treated with

oRXUMIAMB &d SF=0BB preparations w thout applying
PEEP, a conbi nation of said particul ar anal ogues of

the phat sufackiitCpréshraioRsaieieOastAged Uing p¥8mature newborn
vol unes which is an index of the alveol ar patency at

rabsitE NEb@insX by Ay s itectopRIRtheFgéstatioNdENGeONf 1% days. The
present invention is directed to a reconstituted

expEfirfdmst wepapédbinge@ Withodt capplyiey, aapdsitive end expiratory
conmbi nation of a particul ar pol ypeptide anal ogue of
préssurat(PEERYr factant protein SP-C with a particul ar

pol ypepti de anal ogue of the native surfactant protein

SP- B.Aé 'SP ahaldgue,tthe polypeptide referded dotasi SFeC33 was used
reconstituted surfactant conprising: a) a lipid

wiHich ivers plepared @ogoegingde Bkamplé dast 20 amino acid

resi dues and no nore than 40 am no acid residues

havi #g afslogagudiithe proteinSPHB:; dxigizeddMipid:(ex Miok-Bhwas used
(1) FeCel f Pf SQSPVHLKRXaBXb( BXc) nGALLNQpGpLp (1)

whieh evas piéparedracnordingao dxarmpielde i ndependent |y

selected fromthe group consisting of I, L, and nL; B

i s aihem animat$ dweesii mtemdebehm%ntw% s e¢eansdilutednsurfactant
the group consisting of K, R H W F, Y, andOn; Sis
prpparatimirlsy sabkiningt edaswi fipidac gariigloupgbecophasphelipid mixture
12-22 carbon atonms, preferably 16 carbon atons, |inked,
DRPCHROSG én thairatio 68:3th wiwt dihebphesphwlipidswerei mixed with 2 or
acid selected fromthe group consisting of Mor M

49%i \Wive 3P 6r33.h 8% w/nuoxaMini-B1 or 2% w/wh|SPCa33 plag 2% wiw ox
i nteger having a value conprised from1l to 8, b is an
Mimi-€yer having a value conprised from1l to 19; c is an -

i nteger having a val ue independently selected from3 .
to 8 Apjmals geegiving the samegdese rmivCugosu® sarved as positive
or 1; nis an integer having a value conprised from?O
cant®)s and m@mﬁrqateg ditteameaites as nagative seBMEBXc)n is a
sequence having a maxi rumof 22 amino acids. c) a i

pol yAlpsutdactant nssparatipnsy werr agarpisieredaha ggncenyration of 80
Cf ALCRALI KRI §AQ PKGGRDLPQLVCRLVLOCSf (11) wherein: Dis
mg/mhand ai@ standard dgeserfeporBlkgi y sel ected fromthe
group_consisting of Wand L; Wis an am no acid .
resi diBei HoeRuEeawbars sabbils Wers tvehtialedy in parallel with a
consisting of M | , L and né‘ F is an am aci d

stappardized gegurnenafpeak ivsy !ftnfbmetﬁ%"@?-gﬁ% open up the lungs,
consisting of Rand T, preferably R and f is an

i nteger having a value of 0 or 1. The invention also

i ncl udes the pharmaceutically acceptable salts ofsaid

pol ypepti des and their bl ocked N- and/or C-termnus
derivatives, e.g via acetylation and am dation. The

o - o N a oy
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conprising a lipid carrier, a polypeptide of general
formula (1), and a pol ypeptide of general fornula

W@ Ldop/04HVGURES Fi gure 1 shows the sequence of PCIEBR007/002841
protein SP-C. The Cys resi duﬁ are palmtoylated in
native SP-C. Figure 2 shows e sequence of human

prg%%%g§§§- I"'ﬁf'rgi%&l(” / )S&%\é%@zoaeﬁm{g Mtgtrre{eﬂs]gl{?afscruitment
o S ST T HS o n o
20‘3,2@ ;}g[‘qn‘éh-iz‘%?;Ffr%ﬁl&f@ge%%%b@gge@%eﬁ%gﬁn 1 $93RERAREO for 5
BT 560 i e 0 B S0800 6P gircer

' f I ' [ t
anf i, B goL B8 TR AeallferRERRY OF oL apabi 11ty
¢t . R . : .
o A, pob BB SRR Vold ot s Bl were
b5yt B GROBEHIL Sl AP B e AeboREA i Figures 3
A : teins, made through reconbi nant
a@%éhﬁ%‘%ﬁ%“gﬁySyktﬁetic nethodg? have begn added. The
L er o PERY C31 [t 8hn BEABBpA-cAE tRal arifieidNFeaidlwith the
and optionally urtﬂer ||€P conmponents, for exanple
_ S ! on 18 had |
BRIl S SHE Bk 5w o8 I had lower
|u?|§2¢é)998ﬁm9 s thsh BAlhYR hat Fasdierl PRavRY SFSB33 (about 2 mi/kg

udes pol ypeptides having an am no acid sequence in

vibphellt 4GANRGy.€d to the native proteins, one or nore

am no acids are mi ssing or have been repl aced by ot her

am anafﬁo%,S 0fS2% ARGy a8x LMD dPEFRICES, sirfactant Xprodeiced a
with a lipid carrier, show pul nonary surfactant
si%ﬁif!dénttby- grEet Richemiat YPRIG gas avdlmesdhanfeither peptide alone

ative surfactant protein SP-B", includes peptides
«yﬁﬂn@gmgabgqtaqnﬂkgﬂ sequence in which, conpared to

the native proteins, one or nobre am no acids are

M sShABGHowh M Figst, thsinmitirytpend ivekes pbisenadifort tineetidlt volumes
a lipid carrier, show pul nobnary surfactant activity.
anfe dreirmdninistritioneensha PSdptides doecqrobinadion éa bapeavement
on the N-term nal residues 8-25 and C-term nal _
coRpatEbR 68ev8naflightly bettervhaiRthat mchieied aftes administration of
structure was first generically disclosed in a
Qureser® alaobsaked.f rom t he Cal i forni a NanoSyst ens

Institute website. Its full sequence has been

subs itchestdlso teeal fosad that the imSsBser of SPRCB3t corank form 2 to
In Varing AJ et al J Peptide Res 2005, 66, 364-374, .
Apre/v ”fidrmatt inmreabe Uungt gas tvalemeseinglicating ithat yheegiabilising
reported. The term "variants" neans pol ypeptides =
effieat of ties phiosphelipdfilnBimthe atkediiaat the and atiexpiradioa is due to
sequence in which one or nore am no acids have been
the pldditaxh by omtMami-Bam no acids, so long as the

peptides, in a mxture with a lipid carrier, retain

t he &aidvresulbfdevhanstBateShdhahithe mesansiituieshsasfagtant of the
shown according to the three-lettercode with the am no
imcertionhiscAbleata stabiliseetter phospholipigrfidupinather alvepdirat the end of
end (amno termnus) and the amino acid which carries
exipir atioaeincaublettey Iway than eecanséitutegheompaisingappbikgn analogue of
termnus). The term "synergistic" nmeans that the
théfprotain SRS oofantmalpguepu%uppemt@assﬁ’s&nm e than

woul d be expected by summing their respective .

i ndi Wiotedvess the claimedstecopstitujed asurtaciapt preparatien turned out
am no acid residues identified herein are in the

natural L-configuration and the sequences identified

herein are reported according to standard

abbrevi ations for am no acid residues as shown in the

foll owi ng Tabl e of Correspondence. TABLE OF

NN AN A IFFR 17" AR A RIZ7N A NI N £~\ 7R B~ 7~ o . .



L- phenyl al ani ne F Phe L-nor-|eucine - nLeu L-ornithine
- On DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
w@e@sont109 nvention is directed to a reconstit uP€rIB2007/002841
surfactant conprising a Iipi? carrier and a
conmbi nation of particular polypepti de anal ogues of the
nat i r.f j < i il
o e e e AR Ao Rrtion Bs Sxbsbf by (R fal volumes to an
BB | j t M- By [ d [ ;
ofR0F EPMIAate, O Gl PLEREY, FRRRI R MRS achigued after
adRTiSrBtON B LRI RBYRAI SuMaE it eated with
exogenous surfactant preparations wthout applying
PEEP, a conbi nation of a pol ypeptide of genera
formula (1), with a polypeptide of general fornula
(I'l) positively acts on the lung conpliance. In
particul ar, the conbination of the two pol ypeptides
was found to act in a synergistic way on the lung gas
vol unmes which is an index of the alveol ar patency at
the end of expiration. Said result denonstrates that
the reconstituted surfactant of the invention is able
to stabilise the phospholipid filmin the alveoli at
the end of expiration in a better way than
reconstituted conprising only an anal ogue of the
protein SP-C or an anal ogue of the protein SP-B.
Mor eover, the clainmed reconstituted surfactant
preparation turned out to inprove the respiratory
function as expressed by the tidal volunes to an
extent conparable or even slightly better than that
achi eved afteradm nistration of a nodified natura
surfactant. Advantageously, the anal ogue of the native
protein SP-Cis a polypeptide of at |east 20 am no
acid residues and no nore than 40 am no acid residues,
havi ng the sequence represented by the general formula
(1) FeCel f Pf SgSPVHLKRXaBXb( BXc) nGALLQpGoLp (1)
wherein: X is an amno acid residue independently
selected fromthe group consisting of I, L, and nL; B
is an am no acid residue independently selected from
the group consisting of KK R H W F, Y, and Onn Sis
optionally substituted with acyl groups containing
12-22 carbon atons, preferably 16 carbon atons, |inked
to the side chain via an ester bond; Wis an am no
acid residue selected fromthe group consisting of M
or its oxidized on the sulfur atom | L, and nL; ais
an integer having a value conprised from1l to 8; b is
an integer having a value conprised from1l to 19; c is
an integer having a val ue independently selected from
3to 8, e f, gand p are integers having a value of 0
or 1; nis an integer having a value conprised fromO
to 3; and with the condition that the XaBXb(BXc)n is a
sequence having a maxi num of 22 am no aci ds,
preferably conprised between 10 and 22 am noaci ds.
Preferably, the polypeptide of general forrmula (I)
consi sts of at |least 30 and not nore than 35 am no
acids, nore preferably not nore than 33 am no acids.
In particular enbodi nents the pol ypeptides of genera
formula (1) consist of 30 or 33 or 35 am no acids.
Preferably, the pol ypeptide anal ogue of the SP-C
protein is represented by the general fornula (la) in
which e and n are 0, and g is 1
| f Pf SSPVHLKRXaBXbGALLQpGpLp (la) wherein X, B and W
are as defined above; a is froml to 8, preferably
froml to 3; nore preferably 1; b is from1l to 19,
preferably from5 to 15; nore preferably 14; fand p
are 0 or 1. More preferably, the pol ypepti de anal ogue
of the SP-C protein is represented by the genera
formula (Ib) in which f is 1 | PSSPVHLKRXaBXbGALLQGpLp

/7 1 1.\ I I e T I Y L 1 I
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Exanpl es of pol ypeptides of fornmula (Ic) are reported
bel ow. | PSSPVHLKRLKLLLLLLLLILLLI LGALLMEL (1d) (SEQ
WO D0gp441PSSPVHLKRLKLLLLLLLLI LLLI LGALLI GL (1 e) ¥CSE[B2007/002841

I D 2) | PSSPVHLKRLKLLLLLLLLI | LGALLLA (If) (SEQ

I D:3) | PSSPVHLKRLKLLLLLLLLI LTI LGALLNLGL (1g) (SEQ
CLRi | PSSPVHLKRLKLLLLLLLLI LLLILGALL (Ih) (SEQ I D:5)
%I ypeptide (1d) has been also referred to in the

prior art as SP-C33. Most preferably, the SP-C
anal ogue is a pol ypeptide selected fromthe group of

??lhgllf? ??Ezéﬁqﬁu bUﬁaHéﬁ;ofcgfn'Mlﬁﬁg(d ﬁ%rd §arriler dridda c%'i’i%lﬁatlon

n aprererre e |nvent|on
| . ¢f
Ofp?f %Bﬁ@g@qnaf tagrg%@%rorfeg{%aggﬂséugs 1 ?%ﬁé@@pspf@ with a
p@gﬁgﬁﬁ@@%m&gu b?‘?né‘ﬂéh(?&%%rf%fctéﬁ‘@pf&ﬁéinVSPDBOt ei n

consi sts two portions corresponding to the N

- er\ﬁh?ﬂilﬂrs‘aa'ﬂ ?H&Z}e@ tide Mobgetﬁﬁthéi’ndﬁ/e@,&#ééfbﬁ@brotgm SP-

part o e na P-B protéin (referred to as Mni

CHEFH g@g)p tm% A5t Ut IERPho ABidereaiiady aagons Invore than 40

ue o the native protein SP-Bis a
| Ueteefrel Ir@ym@d Bieaeneral formula
@ﬁ%eg H&%d@h%&ﬁ?é&d@w PKGORWL LVI?I?@CSf
¥II) wherein: Dis an amno acid resi due sel ected form
he group consisting of Wand L; Wis an am no acid
resi due i ndependently selected fromthe group
consisting of M I, L, and nL; Fis an amno acid
resi dug,g sllfiefggs@\mmodasxg(@manemwmm of Rand (I,
prefera%ly R, '7and f is an integer having a value of O
wlerdin: | n a particul ar enbodi rent of the invention, the
SP- B anal ogue i s a pol ypeptide represented by the
forxul a (Ha) Q4l&RANIKB £ residgeMndape¢arevitiRGeI¢dote from the
(SEQ I D:6) In another enbodi nents of the invention the
SP- B anal ogue geowgetensistingraf thasad riigvi ng the
foll owi ng formul ae CLLCRALI KRI QAM PKGGRMLPQLVCRLVLRCS
(I'iB) (SEQ I'D: i5) a\ANIRALA A résld ueKipdripePdevitiR salacted from the
(lie) (SEQ ID:8) CLLCRALIKRI QALI PKGGRLLPQLVCRLVLRCS
(Hd) (SEQ I D: 9grdup eopsistiagra Vi ddi Yieand Qe
pol ypeptides (Ha), (lib), (lie) and (lid) may be in
t heSf orm of di subplickally sudstitutsdwitheacy @reups cpataining 12-22
i ntranol ecul ar disulfide linkage is between the two
Cys residues i capuy atams]pseferablyatti/carbortatess, t“ﬁ‘é‘ed to the
two Cys residues in position 4 and 27. The disulfide
l'i nked pol ypepsldmcmaia)vla@l petef hastdirred in the art
to as oxidized Mni-B (ox Mni-B). The pol ypeptl de
(Hef2 i s herei nif tan pofiner @gid of%ﬁs!dwmselﬁ(w@ufmé'hdthe group
its disulfide linked formas ox M ni-B(Leu).
pol ypept i des ofogeistingl offMranitsaexidizedian the IS}J”Hﬁ?tQJE' I, L, and
prepared according to synthetic nmethods or reconbi nant
t echni ques wel INLknown to the person skilled in the
art. An excellent summary of the many techni ques
avadl abl e may ﬂﬁaaﬂdufﬂﬂquaylm asv@w@rqpraaasgd If)'on‘}’du'ﬁ’gs
"Solid Phase Peptide Synthesis", WH Freeman Co.
Frahci sco, 196% aaﬂﬂtﬁﬂefl\yﬁ"éﬂﬂ@ﬂé@me%’ﬁ@ﬂ%dIﬁr%'f'él ii‘Ps,19
and Peptides”, Vol.2, p. 46, Academc Pressoge
Yor k), 1983 fofis €8I '|néie€iﬁfa|§@V'59pQ |Vééu%m€?@§l ntly.selgcted from
Schroder and K. Kubke, "The Peptides", Vol.1, Acadenic
Press (New Yor @to &965 for classical soI ution
synt hesis. The eptides of the |nvent| n can al so
be © épaead MSﬁiQ 'ﬂ%@%%lhadl%és\@ Q?r?( IQe?T 't echni que
initially described by Merrifield, : gh
Soch 85: 2149- #8180 '%@@S)havd%@rvﬂaﬁfﬁém’”%%d R RS 3
techni ques may be found, for exanple, in M Bodanszky
et al., Peptide Synt hesi s, John Wley & Sons, 2d Ed.,
(1976) as well as in other reference works known to
those skilled in the art. Appropriate protective
groups for use |n such synt heses will be found |n the

I T T A A 7/~ _ " I
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pol ypepti des of general fornula (I1) are present in
the reconstituted surfactants of the invention in a
wo poogti4anpunt and quantitative ratio as a fi xeRPCT/IB2007/002841
conbi nation. The proportion t he pol ypepti des of
general fornulae (1) and (ll)relative to the
wi'il’?‘ft?@%%'phﬁ‘o%jtﬁé’trtfh%cf(a@kb@@c%ry ' 'seﬁgﬁé%kaﬁﬁ\ﬂl’lgl & n¥BGfhum of
pol ypeptide may be present 1N an amount conpri3ed

10% based on the wei ght of the
225G R A

rracta , preferably between 1 and 5% nost

Pr efok @Ry sgﬁgﬁfj@ggﬁ@%r@fb%bé ot tRE Hathvesslirfactant protein SP-

enbodi ment , stituted surfactant conprises

£ gt ol ypeptide (If), froml
B€%9355%§Q§@$%%¥Qgﬁbﬁﬂébg@?ﬁﬁgéfide (M), preferably in

the oxidized form In another preferred enbodi nent the

reconstituted surfactant conprises froml to 3% by

wei ghtcafl GRAL AR MRRQIPRSEROLPAL YORL VIcp&8by weught

of the polypeptide (lie), preferably in the oxidize
wh&Ffdih: Advant ageously, the lipid carrier conprises the

phosphol i pi ds that are contained in natural pul nonary
ASUr figcrpBiniRG Htid dbbine sdlected ROl the group consisting of W and

phosphati dyl chol i nes (PC) such as

di pal;m t oyl phosphati dyl chol i ne (DPPC) and

pal m t oyl ol eoyl phosphat i dyl chol i ne (POPC), and
qQphosighahi dyliaby aeidIresidde) indeséndently selected from the group

pal m t oyl ol eoyl phosphati dyl gl ycerol (POPG and

di pagansisth@e$Mal iLgwingl yicer ol (DPPG). Ot her

phosphol i pi ds whi ch can be advant ageously used are
dphosighai iathihorasidtreskiuePE¢lechd sppina the ydreupacunsistimg of R and

(PE), phosphatidyl serines and sphingonyelins (SM. In

a parfandl ar enbodinment, the lipid carrier may

conprise further conponents, for exanple neutra
flipigsarsintbges havirarslvallyeef 8lar,1free fatty acids

and/ or chol esterol., Advantageously the reconstituted
2sur f Aceeahstifuted dunfactant aecardingnto daimmchpthiegseino® isR.

99% by weight of a lipid carrier, preferably 92 to )
398% Anteconstidthtadalsiugfa@tanto ageosdingdtal alaimots o 2wevhenein the
~of the sumof both peptides, preferably 2 to 8% nore
apalegaeabf \the natiéssosurfaciast giroteie SRHGdanénthe analqgue of the

i nvention the reconstituted surfactant conprises 96%
nativevsugfactasit proteipi SIPdhare eresenkipya fixedeonapingtion.

pol ypepti de of general fornula (1) and 2% by wei ght of )
4a poRyeepnitituted syufantant compasition agconding to anyi eng &f claims

enbodi ment the lipid carried only consists of
1ghod wiereis the pohwpeptideslBs yn dhe formafidisubiideptipiked mplecule

a pal m t oyl ol eyl phosphol i pid sel ected from POPG or a . i
withx the éntramotedular disyltige linkags hrtweeanithe e dryg, residues in

from95:5 to 50:50, preferably from80;20 to 60: 40.
praitione] ghd 33end/gchelnae §ysdesidugry s position 4 and 27.

preferably from75:25 to 65:35, and is npre 8referabl¥ )
568: 34\ reconstiited sytfantapbpemposttiqropecoRding te &Ny Ge of claims

phosphol i pids are preferably used in weight ratios of )
1660 29: wheggingghe 18nalgguen °5n§5‘lené‘fat'é’ﬁb§é‘ﬂ%§|tﬁr,‘t {rgtein SP-B is
lipid carrier may consi st of DPPC, DPPG and
represested by thegepasabiarmula (Babodi nent of the

i nvention, the reconstituted surfactant conprises from

1 to 5% by weight of one the pol ypepti des of genera

formula (la), fro % ' f., 0 of the

ol vp ML ERAKRBAMBKRRRIE I ERlY RS ur o We)

DPPC and POPG in a ight ratiq of 68:31._The .

Bacii  SGORSIGH ) SUTGCRBE A0PISI08 e Qaim 4 whiarely the,gnalogue
invention is carried out in a manner known to the

person skilled in the art, preferably by intratrachea

installation (infusion or bolus) or by nebulisation.

The present invention also concerns pharnmaceutica

conpositions conprising the reconstituted surfactant

o " o o o o o s
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EXAMPLES Exanple 1 - Synthesis and purification of the
pol ypepti des SP-C33(Leu)3i and SP-C33. The pol ypeptide
WER0gB8(10eu) 3 1 was prepared by standard SPPSPCBmB2067/002841

Phase Peptide Synthesis) met gds based on Fnoc
chem stry and consecutive TFA-cl eavages. In total

6.0 f SP- C33 3 t A :
orgbie, Baflvs aurastins e SET LRl RR 1P geifa) formula
counter current distribution (CCD) using
(I8 n- BUOH ACOEt / ACOH 4:1 : 4:1 as bi phasi ¢ sol vent

system This purification yielded 78.9 g of
SP-C33(Leu) 3 1 with a purity of > 60% The fi nal

purificati ryiked rreparative usi ng
PLRP- S as i&é#%%ﬁ%gégg%ﬁ& gl'(g’ie:‘g'lp col urm}_E%FSO X
300 Hl ying a linear gradient of 25% B to 100% B
in7 utes. The nobil e phase consisted of buffer A

Xfﬁ%ﬂplggéu%{&fq‘ég@yegg%a\;é and buffer B = 0.1% TFA in

ypepti de was di ssolved in 90%

A ; : .

2T PRIBHPrERIA il PO/, rictererirely dovex Ton
| yophi Li.sati aa, = . e of :

b heBAET I8 93 prefSrsbly from?So 15, picie préerabgaas anth

I ner. Legend ACN Acetonitrile AcOEt Ethyl
fgggtégggyg\c@!meti c acid Boc t-Butyl oxycarbonyl n-BuCH

7N B“kaﬁﬁlon%ﬁﬁﬁeg'§lhﬁé’ét%ﬂ¥|dﬂ?ﬁﬁdéiﬂw%dﬁﬁwg t&Alaim 6 wherein
1 sopropyl al cohol TFA Trifluoroacetic acid Exanple 2 -

' Uhkfil € adurpactaht thietdin| IPaDtisdespresented by the
ﬂﬁn%ﬁ%?%lﬁu dtg%dhgg?%laéni - B. Théﬁpol ypept i dedﬁp y
g@EéMI"fbrrﬁ(llaeHB was prepared by standard SPPS (Solid

Phase Peptide Synthesis) methods based on Fnoc

chem stry and consecutive TFA-cl eavages. The crude

pol ypeptide was purified with preparative HPLC using a

TFA syst em angp§SP\H KR BXYGALILD sBLoNn. (FbY

oxi dation of the purified peptide yielded the

nmono@rdrem: sequence with the disul fide bond between

Cysl and Cys33. The nonocyclic peptide was purified
XWE, T pa e Bidre axsHifbfthes abgve; RA syst em and i sol at ed

byl yophi |l i sation. The second disul fide bridge between
pG}éSmoﬂﬂd Cys27 was formed using iodine. After

oxi dation, the product was purified with preparative

gHPL CAusécgnstitiifed syefaetardncbmpositioadabgording to claim 7 wherein
| yophilisation. 1.12 g (= 1.7% of the final conpound
theranaleglatefdtiv natizepsuifagtant prétein $ReCpisl rgmeseated by the
ox Mni-B was prepared in an anal ogous manner. Exanple
géneralnfovinuda écperi ments with a reconstituted

surfactant based on ox Mni-B and SP-C33 The

surfactant preparations were assayed in prenature

newborn rabbits, obtained by hysterectomnmy at the

gest at IRRSPVAYKREKRELUALE L ITHIL &M QRutBattos were  (IC)
performed w thout applying a positive end expiratory
pressvhierefPEEP) . As SP- C anal ogue, the pol ypeptide

referred to as SP-C33 was used which was prepared
QccoisiasgafineEkabpve; and As anal ogue of the protein

SP-B, oxidized Mni-B (ox Mni-B) was used whi ch was

mr epas Odoratcordi ng to Exanple 2. The ani mals were

treated at birth with reconstituted surfactant . )
Dr epahk aeconstituted sunfasiantasompesifiacaecerding e claim 8 wherein
phosphol i pid m xture DPPC. POPG in the ratio 68:31 w w
theeanslogpe of the aativersarfactaat piatein?SBrC issalagtepdrom the group
2% W w ox Mni-B or 2% w w SPC-33 plus 2% w w oXx

oansisthig pofii mal s receiving the sane dose of Curosurf(r)
served as positive controls and non-treated

littermates as negative controls. Al surfactant

preparati ons were adnministered at a concentration of

80 ng/mM and at a standard dose of 2.5 nml/kg. The

I mmat ure newborn rabbits were ventilated in parall el

o . - o S Y Y O
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FromFig. 3 it can be appreciated that aninmals treated

W th the reconstituted surfactant preparation
w@eomwsai4idng 2% w w ox Mni-B had | ower | ung gaRCT/IB200M®2841

than animal s that received 2%’m/m1SP-C33 (about 2

m /kg vs about 4 m/kg). Add %ion of 2% w w ox M ni -

; I‘n’cfi;mcﬁ? B SRR R ALERR. FE™ 3
8

i tHERORB BRSO RE Gl Gy, ®
?LL?LVZﬂ?n{**i%ﬁ&ﬁlzﬂ?@%rﬁDE%EEE‘HL%EHA“BL“?“” han
obeer ved. 1T el EREFRE LLLE*%%EPLR?A?E@E?%L%%L% of
SP- C33 0

gus vl umod oh APRI KL “L”hv'f'ﬂ%%f?. Lhng effEet of
e, B gt oo
affibdie SRR Sarrapfint 083%'@83.“??%‘5 he. phosphol ?Bf d
filmin the alveoli at the end of expiration in a
better way than reconstituted conprising only an

anal ogue égggtﬁ\mwm@m %;ﬁ@mum@nemeue of thp

protein reover e clainmed reconstituted
I ahald Bf-'fHE«“HaﬁVéfserfa'@SPérﬂV otéie SP-B is
aﬁgég??agﬁeﬂﬁct ?or@&s expressed by the t‘lﬁdal vol unes
to an extent conparable or even slightly better than
that achieved after administration of a nodified

nat ural gyyf eRANKRIGANMPRGGRMEPTNSYCRINERCS (l1a)
surfactant conprising a lipid carrier and a

1q0”b'N}%tc'oﬂgt|ﬂjte§ sepfacespt astrana rodainf whereiatthe@olypeptide
surfactant protein SP-C with a pol ypeptide anal ogue of

ahBR:glﬁé b¥ thes HAfiR6 sartachdrti mioteifFSB-@her ei n sai d

pol ypepti de anal ogue of the native surfactant protein

SPC is a polypeptide of at | east 20 am no acid

resi dues and no nore than 40 am no acid residues

havi ng t hpSSRVELERLIIKpLESdrtiddLbi GAbLY&ler al f @fnul a

(1) FeGel f Pf SQSPVHLKRXaBXb( BXc) nGALLQyGpLp (1)

anfdethel poly Fﬁepﬂdararm@gwe af tie nasive surfaclapepodetr $P-B is

sel ected omthe group consisting of I, L, and nL; B

is an am no acid residue independently selected from

the group consisting of KK W F, Y, and On; Sis

opt i onal IOW CHRAL IKRIQAMPKG GRULRRLVERIOGIRES| (hg)

12-22 carbon atons, preferably 16 carbon atons, |inked

120 t e reicdastihded sudactanésaeordingl:tovany ane aof tbe preceding
acid residue selected fromthe group consisting of M

ohaimis whexeidi thedipid candes aomprisesarmixture lof phasphiolipids.

is an integer having a value conprised from1l to 8; b

1% aAi necaywstithted nsuactantie acoatdingedof raaim. 18 mhegein the
s an integer having a val ue i ndependently sel ecte

phosphdlipid Bixtere congisis of dipaleitow PQ@SQhﬂédylﬁboanéDﬁ’é’C) and
of 0 or 1; nis an integer having a value conprised

& r opaltnitay| 3; wladyl t hphosphiblipidn sklactede K@BXb(BXE)itoyls oleoyl
a sequence having a maxi mum of 22 am no acids; and
phrusphiatidyidlvcerol y(RPPGYe oanal oyxkiref thareohawithepalmitoy! oleoy!
surfactant protein SPB is a pol ypeptide of general
phosphiaidylehalingf (RRQRE) liKmreightratkscrRgH forn A5: Ede50:50.
(I'l') wherein: Dis an amno acid residue selected from

the dhoupcenstdutad ngudactandn@ccordings tan Qal?fi"ho 13ciwherein the
resi due independently selected fromthe grou

piwephalipid) nuktuve donsistared PPC and PQRGam advaightratio of 68:31.
resi due selected fromthe group consisting of R and T;

and f is an integer having a value of 0 or 1. 2. A
reconstituted surfactant according to claim1l wherein

Fis R 3. Areconstituted surfactant according to

cla|n11 or 2 mhereln t he analogue of the natlve

Y T e . ~ o~ R o o o o " e
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| f Pf SSPVHLKRXaBXbGALLQpGpLp (1a) wherein X, B and W
are as defined above; ais from1l1l to 8, preferably

WO e@sd410D 3; nore preferably 1; b is from 1 tBCWEB2007/002841
preferably from5 to 15; m)rg?preferably 14; and fand
p are 0 or 1. 7. A reconstituted surfactant

of tﬁ?ﬁdr%c@‘iﬁﬁ% LBk |tf6ri'"bghﬁ> %‘g?%?ﬁé‘ ré@@n%ké’&gﬁﬁactant

native surtactant prot IS represente

oy by PBRY Bng S A s (1 ) 14 PSSPYHLKRIGEXOGALL Vool

erein: X a and b are as defined above;
1@nd R ﬁr?arﬁ'nélfeujﬂcﬁcoﬁﬁ&qwtdcbﬁhﬁﬂgsw ERFMAYS in the form of a

- conposition according to claim7 whérein the anal ogue

sd]ﬁtlbﬁedl%bkMSnS§ﬁ§é§ﬁ§!6ﬁ d}rdﬁl%dW&E’r Cis represented
by the general fornula (Ic

17. PSSEWH‘?R'}&%éd{HalﬂddrhbééuhﬁﬁLécéM@ﬂ@ t6| @l)anrﬂh% ghnthéMorm of

is as defined above; and p is

adesaRssuspémsionur f act ant conposn t| on accor d| ng to
claim 8 wherein the anal ogue of the native surfactant

1$)r OtR a$ﬁ1ééétﬁld‘a¢|<ﬁﬁﬁ§@slflbﬁf@ddiﬁdﬂfg3w d1Qins | Bt icBenprising the
PVHLKRLKLLLLLLLLI LLLI LGALLMEL (1d)

re‘cBﬁSﬁMtb&%lfétLtthhhléldddc@ﬁtﬁahGh comprised between 2 and 160
| PSSPVHLKRLKLLLLLLLLI LLLI LGALLLGE (I f)
mgReEPVHLKRLKLLLLLLLLI LLLI LGALLNLG. (1 9)
| PSSPVHLKRLKLLLLLLLLI LLLI LGALL (1h) 10. A
19.ecosphathadesticdlacbapositiooratougding ¢bachirh Wsewtierein the
t he pol ypepti de anal ogue of the native surfactant
canicengratiosPefihesrdcefShidtedBiudddtand islddrhpiisésbetwbel 120)and 80
and the pol ypepti de anal ogue of the native surfactant
mgvrat.ei n SP-B i s CW.CRALI KRI QAM PKGGRMLPQLVCRLVLRCS
(I'la) 11. A reconstituted surfactant according to
2@l ai Usé offereconstitaterbbyfaptandcacooadinguto ahytdree oétclaims 1 to
surfactant protein SP-Cis
14 FeIheHreAme L ot ptaphylaxis @hlresdralory distnelss sgndrome (RDS) in
pol ypepti de anal ogue of the native surfactant protein
prePr@uirelyGwiroRrabikgl apiibl thedcsatinrep \@Rp MpRGEXisof other diseases
reconstituted surfactant according to any one of the
redatedetoi a guciagtant-deficieney ondysfusiddiotarri er conprises a
m xture of phospholipids. 13. A reconstituted
2%ur f Bee ansea@eeptding to claimm2(2 whereinn disrases related to a
phosphol i pid m xture consi sts of di pal mt oY
syieeisntoedgiantey omdyfopedn inal &uﬂ@ﬁl @l(é@EPS) meconium
phosphol i pi d sel ected from pal m t oyl ol eo
awi@,tmsvwﬂogwdw) @Pdpb;)or@hoauimseﬂamdymlaw (B Ph
pal m toyl ol eoyl phosphatidyl choline (POPC) in weight
rati os ranging from95:5 to 50:50. 14. A reconstituted
surfactant according to claim 13 wherein the
phosphol i pid m xture consists of DPPC and POPG in a
wei ght ratio of 68:31 .15. A pharnaceuti cal
conmposition conprising the reconstituted surfactant
according to any one of clains 1 to 14. 16. A
phar maceuti cal conposition according to claim15 in
the formof a solution, dispersion, suspension or dry
powder. 17. A pharnmaceutical conposition according to
claim16 in the formof aqueous suspension. 18. A
phar maceuti cal conposition according to claim 17
conprising the reconstituted surfactant in a
concentration conprised between 2 and 160 ng/m . 19. A
phar maceuti cal conposition according to claim 18
wherein the concentration of the reconstituted
surfactant is conprised between 20 and 80 ng/m . 20.
Use of a reconstituted surfactant according to any one
of claims 1 to 14 for the treatnent or prophyl axis of
respiratory distress syndrone (RDS) in prematurely
born babies or in the treatnent or prophyl axis of
ot her diseases related to a surfactant-deficiency or
dysfunctl on. 2 1. The use accord| ng to cl a| m 20

o N | Y e o o



