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WO 2008/ 040469 PCT/ EP2007/ 008294 1 ANTI BACTERI AL AND
ANTI VI RAL PEPTI DES FROM ACTI NOVADURA NAM BI ENSI S 5
woo@sa4mbo i nventi on The present invention rel aPEFEPI07/008294
t he novel peptides isolated from Actinomadura
nam bi ensis (DSM 6313), a nethod for its preparation
and its use in the manufacture 10 of a nedi canent for
the treatnment of bacterial infections, for the
ANTIBAE FERIALANL ANAIVIRAE EEPTHHRS ERAMAC FINO MARRA NAMIBIENSIS
of pain. Background of the Invention 15 Several
hi ghly bridged peptides are known in the literature,
for exanple conopeptides isolated fromcone snails
(for a review see e.g. Terlau & Aivera, Physiol.
Rev. 2004, 84, 41-68) or the so-called lantibiotics
Field(d&widriiohee et al., Chem Rev. 2005, 105, 633-683)
from Gampositive bacteria source. The said peptides
have various utilities. The lantibiotic nisin has been

The pf3880t BUBRG LeTales ththt "1o3) o8Budbs $RRER HPmiAstigpacura
namibie@rsisuﬁWM|63‘1®), 4 hfethb@dbMes prePar@Bom andiitgifiesin. the manufacture
multiple sclerosis and cardiovascul ar di seases and

of a madicamany faimdertiratment iof haetariabinfestionse far the treatment of viral

. e e nopepti des are cc-QG
infec (gﬁésqéggfég?&éggwl iﬁ(@@’g 5 *am dated, connectivity:
1-3,2-4) and a-Ad D (sequence: | RyCCSNPACRVNNCOHVC,
connectjvity: 1-3,2-4), wherein O Hyp is
Backgyynskgidhsi lnventiay t he connectivity indicates the
position of the cysteine involved in each specific
di sul phi de bonds, for exanple, first to third and
Sevesaidglay thoidhedrgdptidesiare &no: in$h & litddatkre, for example

conopPpiigas spiated Bomsgora sanls (e 2UePBERRS 0. Teriad & Oivera,

P2 8294 . o ,
P G 81 AP TOrTB, R L iofen Pt g ! Ay e
Rev. 2808; H05 s633-688)Hro® Gréamxpddit)e bacteria source. The said peptides

have various utilities. The lantibiotic nisin has been used, among other utilities, as a

food preservative since many years.

The conopeptides are e.g. useful for the treatment of pain, diabetes, multiple
sclerosis and cardiovascular diseases and currently undergo preclinical or clinical
development. Examples of conopeptides are a-Gl (sequence: ECCNPACGRHYSC*,
*amidated, connectivity: 1-3,2-4) and o-GID (sequence: IRyYCCSNPACRVNNOHVC,
connectivity: 1-3,2-4), wherein O/Hyp is hydroxyproline and the connectivity
indicates the position of the cysteine involved in each specific disulphide bonds, for

example, first to third and second to fourth as in a-GID:

S-S
| |

H,N-Glu-Cys-Cys-Asn-Pro-Ala-Cys-Gly-Arg-His-Tyr-Ser-Cys-OH(NH,)

I S-S
(a-Gl)



Sunmary of the invention 5 It has now surprisingly
been found that highly bridged peptides can be
WO s@Bat®|d f rom m croorgani smstrain Acti nomadeCBEP2007/008294
nam bi ensis (DSM 6313) and zare useful for the
treat rrent of bacterial infections, viral infections

and/ or pai c#——t—he—«—m#em—»—en—l]o
An errbodl nt of the present invention is a conpound

H,N- ﬂé ArBQCyQC%@er(AQn P@'o‘@\lac'(@s m%l%@b@gnéb\srpl-gg @\SN_'I—gE:bt% -OH

S(O)CI—QI_CHLCI:IZ J}“}\cl__I:L_BS_Eh --r'N ~ (1) ROHOHO
-Trl HOHOH§ OHOHOHO wherein RL is H,
C(O-(Cl-Co)alkyl or C(O-O(A-C6)al kyl; 15 R2 is m(aG|D)_
NH2, NH-(C1- C6) al kyl, NH (Cl- C4)al kyl ene- phenyl or

Summikry 6¥lthedneéndidrene- pyri dyl ; R3 and R4 independently of
each other Hor OH or R3 and R4 t oget her are =0; and
m and n are independently of one anot her 0, 1 or 2; in

5 |t ha%w%hﬁé}ﬁhﬁ@z'ﬁe%ﬂlfoﬁﬂa'?F\at%gﬁigt r fp%o%‘%ycan be isolated from

st er eo orns I n an 08/ 040469
microecdamsR0&rdio 0B2Bomadiuaa miaymbxelne@ (<D3N/I3631c8|)emdkﬁre wsifyl for the

th f. . In ther . di ment d of th
weatER G eAteel Gl R B MER P anOBERBBUnG of the
formula (I1)

Detailed description of the invention
10

An embodiment of the present invention is a compound of the formula (1)

/%\ué?&

Yuﬁggﬁo R:?f>>

wherein
R1 is H, C(O)-(C4-Cg)alkyl or C(O)-O-(C1-Ce)alkyl;

15 R2is OH, NH,, NH-(C+-Cg)alkyl, NH-(C4-C4)alkylene-phenyl or
NH-(C4-C,4)alkylene-pyridyl;
R3 and R4 independently of each other H or OH, or R3 and R4 together are =O; and
m and n are independently of one another O, 1 or 2;

in any stereochemical form, or a mixture of any stereochemical forms in any ratio, or
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H2 S(O HCCH2 OOHONNH HORIS-NHHOHHH
HHN HOOOOOOO /SS\ H2C S(0) n. CHCHZ2 H2.
wEbkisA404698 H H R3--V HR2 NN N~ NN N N N -~P/EB2007/608294

OHOHOHOH HOHOHBOHO (Il wherein Rl, R2,
R3, R4, mand n are as defined above. Rl is preferably

a phydiol&gically niefableabaly tt@eoR3 and R4 are preferably H or
OH wherein if R3is OHthen R4 is H and if R3is H
then R4 is OH or R3 and R4 together are 10 =0. Mre

In a fARRELEMBBJifSnE e Edmpoant! AIthéXbrimias i) iis thafSRtérzedby a
then R4 is H and if R3 is Hthen R4 is OH

compauaderfdbe yormular{il) n are both 0, or mand n are both 2,
or mis Oand nis 2, or mis 2 and nis 0. Mst

preferred, mand n are Hp 0 15 A furt$(® enbodi ment
S a co hd of wla
wh Iin RL isqH R2

of the present inventi .
il

(1) or of the for
OH, 20 R3 and R4
R4 is H and if
are i ndependen

m and n aHe 08):0404 /1 008;
2 % H
R~y N N N N N
H 0o H OH OH gH gH gH gH §
S s\
CH2

wherein R1, R2, R3, R4, m and n are as defined above.

R1 is preferably H. R2 is preferably OH. R3 and R4 are preferably H or OH wherein
if R3 is OH then R4 is H, and if R3 is H then R4 is OH, or R3 and R4 together are
=0. More preferred, R3 and R4 are H or OH wherein if R3 is OH then R4 is H, and if
R3is H then R4 is OH.

Preferably, m and n are both 0, or m and n are both 2, ormisOand nis 2, ormis 2

and n is 0. Most preferred, m and n are both 0

A further embodiment of the present invention is a compound of the formula () or of
the formula (I1) wherein

R1is H;

R2 is OH;

R3 and R4 are H or OH wherein if R3 is OH then R4 is H, and if R3 is H then R4 is
OH; and

m and n are independently of one another 0, 1 or 2, preferably m and n are both 0,
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4 or mand n are both 2, or mis O and nis 2, or mis
2 and nis O, particularly preferred mand n are both
W@ 2008/04@6physi ol ogi cal ly tol erabl e salt thereoPCT/BPNO% 008294

preferred, conpound (l) is «£haracterized by a conmpound

of the formula (I11l) H SHCCHR OOKHONHNHH H
or m 8ndin d&tebdthi2, ldr & ks Gladdhh id 2\ ordn @ @ addh G D PS@ticuladg Beferred

&HZ, 19 CH2 ",.CH22 HHHOH _Jr HONNNNN
m anfiheR BB T 0 HO HO HO HOHOHOHOHO (I11).
orad'_fﬁfsmﬁo lHélry‘ﬁfler%BPéé‘ﬂﬁ{érééﬁ' on of the conpounds of the

esen vention, the peptide residues were
converted back to their probable precursors from
sonal peptide 10 nt hesi s

Most vl e BAIFLBHY. CEERF IS SHbDY Ay empopR el thedlorpula (1)

and 10 are without prec ence inthe literature. Said

am no acid nmay be descigd s an A $esidue bri dged
ubsM t he
°3 . X A?

by a nethyl ene group
bet a- position, as
H2N- Al a- Asp- Tr p-
a- Leu- Phe- Al a-

(Iih).

For a further characterization of the compounds of the present invention, the peptide
residues were converted back to their probable precursors from ribosomal peptide
synthesis. The alpha,alpha-disubstituted amino acids in residues 1 and 10 are
without precedence in the literature. Said amino acid may be described as an Ala
residue bridged by a methylene group and substituted at the beta-position, as shown

below:

H,N-Ala-Asp-Trp-Ala-Leu-Trp-Glu-Ala-Cys-Ala-Thr-Gly-Ala-Leu-Phe-Ala-Ala-Cys-OH

S(0),, ‘ $(0), ’
S-S

The present invention furthermore relates to all obvious chemical equivalents of the
compounds of the formulae (1), (i) and (Ill) according to the invention. These

equivalents are compounds which exhibit only a slight chemical difference, and have
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The present invention furthernore relates to all
obvi ous chem cal equivalents of the conpounds of the
wo ooosik@ed (1), (I1) and (I11) according to thePCI/EP2007/008294
i nvention. These equivalemts are conpounds which
exhibit only a slight chem cal difference, and have WO

the satH@ Phvc8IdCHI BRZEE) oF WfictY dre bohvertexhimto the compounds
phar macol ogi cal effect, or which are converted i nt

accorfiing todhpduvRRtionaerdsardniig copdiings; %%lérﬁq%a eRISeinGude, for
examé)%g%pftg,ofésﬁglc?@ﬁ %}'«%ﬁhﬂt%’ 0 Gdhtorf r%?iucfbc fial ﬁ(}fatolytlc processes

i on products, dat
estergretlect acetads oi atnldl'@siobth}etomnpmmefeme feshelag, (1), (1) and (1)
et hers, acet al am des, of the conpounds of the

as wells.eauyalens whiq th&rﬁt"hdl @%fsgn&@Wﬁpa%ugaa.%n%ﬁrﬁsmethods
I r
and, HNA 15, A RRIE A b QAR St POmErfana I the
stere@inbmeoiddorms.d d| astereomars and all the
stereoi sonmeric forms. Unless otherw se indicated, the
chiral centers in the conpounds of the formula (1) 10
Unlessasthbavipe érsdivatedn thehehiRalazntergun de compounds toffi éheSformula (1)
configuratjon. The invention r{egéat e bot h ﬁ_)‘ the .
can bgrgrpgglpt] ip tbgﬁec%@f@ggﬂg@ Of iyt ceppgyialigre f he invention relates

[

both i the g aig Pafe ompBHARs bING skorSbisolticii Miitures, gyoh as
enantiarhesc aiixivoep end dsasiéredmeericomixtbiess. (1), (11) and (111)

are 15 understood as being both their organic salts

and their inorganic salts, as are described in

Beysi | diinyi
Physlggé@QQBlé?t’lagg%agﬁ)@(@lggmue@f&tr’tﬁglgrcr)l(rﬂl?lbgl(@apt) a8 (1) are
understaod aalbestgabothi thgur@mgamm@aitsamldttbelrumqrgasmajm as are

desoftRE ReMindighs T EGRIIE. SHghies | SRt pegp 18
(1 gsaylabcaﬁubfdﬂthéir Bﬁyﬁcﬁfarﬁth @ﬁ@mﬂral @taﬂmitgian@rthetr squbllltkll sodium,

carboxylic acids or sul fonic aci ds, such as ace
potasaising, cai¢ium anoanunoounrz salts are prefemed) ivtesdlia, faraeid proups;

salts Bf 'é¥chP@{9t”%r#de%%gﬂ['gg%fcgﬁ?; ﬁg@ﬁh ?é %68@ S &%g%o?ﬁ% acids or

sulforfie EeRIEN d6 clobstdtetib ARt mitrib ¢k, br@izolRaadd, maleic acid, fumaric
Labyri nt hopepti ns throughout the 25 text. The

acid, tartasin a¢id aadgptoleprestfonis acigr aecrrefersed jptgsaliantprdasic
%onpound of the formula (I) wherein mand n are
I"ndependent |y of one another 0, 1 or 2, which
conprises a) the strain Actinomadura nantblen3|s (DSM

The ek oFF afbeh R o B Bygpent e

text. medi umuntil one or nore of the conmpounds of the
formula (I) accrue(s) in the culture nedium b) a
compound of the forrmula (1) being isolated fromthe

The iﬁ%ﬂt%rnealgg%lléf@s Ay process for preparing a compound of the formula (1)

wherein m and n are independently of one another 0, 1 or 2, which comprises

group

a) the strain Actinomadura namibiensis (DSM 6313), or one of its variants and/or
mutants, being fermented under suitable conditions in a culture medium until one
or more of the compounds of the formula (1) accrue(s) in the culture medium,

b) a compound of the formula (!) being isolated from the culture medium, and

c) the compound of the formula (l) being derivatized, where appropriate, and/or,

where appropriate, being converted into a physiologically tolerated salt.
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c) the conmpound of the formula (I) being derivatized,
where appropriate, and/or, where appropriate, being
w@oogmudsedl i nto a physiologically tol erated sab¢T/ENID07/008294
2008/ 040469 PCT/ EP2007/ 008204 6 The invention
preferably relates to a process for preparing a
compound of the formula (1) wherein the conmpound (I)
.is characte ound of the.for
The IRgaEORrRTPLETBDY CIAIES FaRDRSRY ToBIRsPRaTIRg  FogiRpHrck ¢ the
py(d o Qh&fdf'trﬁ@fb I
formu.ﬁ’é F]??Wﬂqéeﬂglg?rqéwm P! lfhdi’{l %ﬁ 6H!ﬁ‘aéttéhﬂyé Byld ¢o nbgr h rmula
(1), myre preferably te imvéntiongetesto anprecessdiod preparing a compound of

Par | arl the inventi ef er abl
the fopil {5of prefeBraELERPLen 3F apirt Aty BOES B0 ARCLR afboth 2, or
mis 6 ahdw i8 A ok mkxep @ing 4 fgep.conmpound (1) is characterized
by a 10 conmpound of the formula (111). The culture
mediumis a nutrient solution or a solid nmedium

. C t,, | east .one mar rhon ree and_ .
PartifahoaiSond. e iuiroa ¢ 2oRLradief % T eE8Y fisfParing o
comp%UﬁB QTR forA1 8 ) iveheraint t$1e cb?nﬁé%@(l?%e&%réél@@i&ddw 4o

the invention can be used for fernenting on a
composbdraftie jormydal)(mi I liliter to liter scale) and for
fernmenting on an industrial scale (cubic neter
scale). 20 Suitable carbon sources for the
The duRUFE Medfiurans arsutasat sollednh er aadiidmyediatrecodtathing agast one

al cohol s, such as dgl ucose, | actose, sucrose or
customary sare sowse@nd atieastane piiiages souren esiwehgs one or more

h as nalt extract or yeast
custoﬂ?aw é@(%rggﬁ déﬁﬁttss suc y

anpl es of nitrogen-containing nutrients
are am no acids; peptides and proteins and also their
br eakdown products for_ exanpl e casei n pept.ones o

The pregetoaeeording-e the inyantion: can he #sed dok ﬁé@@@tmgmnt%kboratory
scalegtf'rﬂlﬂﬂ%r $*sc%%& a?\ﬁl an{‘eq"nfc?rn‘i’ﬂpccﬁgé‘n infiRdtal dsk% ubic meter

€ CO n tion resi rom
scmemrodu0|ng al cohol ; neat neal s; yeast extracts;
amoni um sal ts; nitrates. Preference is given to the
nitrogen source being one or nore peptide(s) which

Su1taE%§é§J§¥ﬁeglﬁ§6§%¥ﬁ§ nﬁé‘@étﬁ)&?{ LPhddimAbble oarboh}{drates and

I norgani ¢ sa
sugarcélcoholdesuclt as lghrcatses Iacmse‘ suerosEr or3D-rphosifdl aae wellfas

carbo}{}ﬁaaatg%@%ﬁ{gﬁ%gm@rpdgagéal L2 eahalb]t %*ﬁanqu}Eé)easp éxtract.
Exarrgdrlgé'fgggzrggglﬁl é}}ﬁgﬁimnﬁ&e&r?ﬁ&?ﬂﬁwﬁgé heptrieatfdproteins
and alsthihdimbieagdpwnrroductsy mrr@ammemeennnwentqrms clrteypignes; meat
extraétgg&%éﬂgt:e;trra%@;%lu %nt 8r05u0r?d gefeecf c (?rbé am Igrprom %:otrr? v%hgaf’ beans,
soya or the cotton plant; distillation residues from producing alcohol; meat meals;
yeast extracts; ammonium salts; nitrates. Preference is given to the nitrogen source
being one or more peptide(s) which has/have been obtained synthetically or
biosynthetically. Examples of inorganic salts are chlorides, carbonates, sulfates or
phosphates of the alkali metals, the alkaline earth metals, iron, zinc, cobalt and

manganese. Examples of trace elements are cobalt and manganese.

Conditions which are especially suitable for forming the Labyrinthopeptins according

to the invention are as follows: from 0.05 to 5%, preferably from 0.1 to 2.5%, yeast
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WD 2008/ 040469 PCT/ EP2007/ 008294 7 extract; fromO.2
to 5.0% preferably fromO.1 to 2% casitone; from
w@2038/08@6d. 0% preferably fromO0.05 to 0.5% pBeEP2007/88294
H2O, from0.02 to 1.5% preferably from 0.05 to 0.7%
MpSO4 x 7 H20O and from 0. 00001 %to 0.001 %
extracy &roms Okt 6109, preteraphyrfeemthdeo \28h Lessitohiec froar @.08i toeh0%,
are in each case based on the weight of the total 5
prefenattly ifremy 0@ tot 0.6, a6 2rkdz0 phomsr0R do dub You pegferably from
aerobically, that is, for exanple, subnmerged while
0.05 be0 M6 Skigleey)y, 217 1950 dredirdm G.0080NY, fo BORS%PEyanocobalamin. The
fermenters, or on solid nedium where appropriate
percertage valuesowhick yge giveh b@ ingeagutssast basedToe the weight of the total
_m croorgani smcan be 10 cultured in a tenperature
nutrigrd §QIILEN. f r om about 18 to 35C, preferably at from
about 20 to 32C, in particular at from27 to 30C. The
pH range shoul d be between 4 and 10, preferably
The hriroeyantsrh iswoditutel .acfbically, rthat igaforsxansplgesuraeiged while
. cul tured under. these fonditi nseffg a eriog of J.rom
beingpshakerpoyslireed j5y ehatinm f1gsist Of {esmenerso0h 8B spad medig, where
. Yo " .
appr S8 WARTF G} bRy GEY AT PAS g R T SrbPigighTan be
cultuied ini atémperatyrerradge of from qbodt h8ite B6HE, predénably af frém about
t e prelimnary cultures th bei,.ng i nogcul ated, into
20 oS i BRI B FUSTBR R The. B FneS AAPUOLT befisen 4 and
10, pt&erspif bRt eed 63 4Rd '795.%é’ﬁﬂi&%rdﬁni&h%ﬂgégé%I(S)/?:ultured under

1:100." The prelimnary culture I's obtail ned,

theseegamdlitiens byr a periad af fram 2 he 18tdayisn prafarabieof tem 62 to
vegetative cells .or spores, into . a nutrient solutjon .

168 BT D6 IR orasnamyB i Aol S B 5670 1. .- one

or m&‘é}#?r%lirr%éi@@uﬂméé ARl inftiafPpfSparedIf RIS nufRIRMIEdIMA, with
ce

s and/or spores can be obtained, for exanple, by
theseaprelimingryt ¢idtuses then beingrinecylated inkmihgbactuahprodyction medium,

. d , f bly f f , '

e e BB, Bitiebemide s atio o Wy RSPl A SR AT B The

prelirﬁh%_r*_@bbﬁﬂﬁe%mﬁéb,nfod%&blﬂfﬁﬂé,vtgﬁin@@[ll_alﬁﬂgitﬁ@b&bﬁﬁ ik form of
urified fromthe culture nedium using known nethods

vegetgiiveteglis iy sposunntogt nutiient selvtionlandoalayviagiit targrow for from
o . X
abou28' 6P lolfe BRI B BF KT 4B o PREBRERs < Gporer

sporésibii ibatdispiert] fordxamme i heslldwingitae Gtilainitegroedfarfromrabout 1
in the individual isolation steps, with the quantit

to 15d¥a)t5|n@f%fﬁb%tf|)éffb’efrqf8r4rﬁ9d1%éaﬁ%rﬁqj?eﬁﬁ’!iﬂfrﬂ)'spl‘i’gn‘ét&ﬁ%?‘itéﬁtrate' for

i\t h £ '|bration solution. For the isolation, the
exa%%ygrﬁg é(‘)t’h or the culture together with the solid

mediumis optionally |yophilized, and the

Labyrinth tin derivati
The oA RROBEERL R ASE vat s e it aehed 5 aThs REntR

medium using known methods and taking account of the chemical, physical and
biological properties of the natural substances. HPLC was used to test the
concentrations of the respective Labyrinthopeptin derivatives in the culture medium
or in the individual isolation steps, with the quantity of the substance formed

expediently being compared with a calibration solution.

For the isolation, the culture broth or the culture together with the solid medium is

optionally lyophilized, and the Labyrinthopeptin derivatives are extracted from the
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8 lyophilizate using an organic solvent or a mxture
of water and an organic solvent, preferably
wa@onsaiknsng 50- 90% or gani ¢ sol vent. Exanpl es 0oPCDEBBN0T/608294
solvents are nethanol and €£-propanol. The organic
sol vent phase contains the natural substances
lyophilizate dsing arootgwm solgaht ona mikture ocwatemamcaaaahrgmlersmlvent
roprij ate, S vacuo d su ect ? further
prefep{’rﬁvppem'maa OrRY QTCEAL: SUeTs Fid orgRIG, OlyRls are
methﬁﬁ 3) gﬁﬁ’éld*rﬂg otrgaﬁlg%o'lv@fﬁ’ ?)‘h'aQB cbﬁtanﬁé ftr?&hﬁﬁlrgb’
romat ogr aphy on sui 'e mate preferably, for
substanaeplaemmimg tothecinvanticn; et/lssc;ormantratacb avhgge appnopriate, in
al ugi n%m(% (%I &P i on, exghangers or on 10 adsor ber
vacup @A RUDiGCIeH o By RYNfiRalRe (Res) . Thi's
chromat ography is used to separate the

Labyrint hopeptin derivatives. The Labyrinthopeptin
The fdeherpt iiﬁ@ioar@f orﬁwmmmr&goamwddeacngrdjug tethalinveation is

effeclBa F Py EogBHID, Ghea At (RS PEf el hdae csRmpe. on

moIe@uIQﬁQie9e§%N%III@Q%@V& H@%h@lﬁp&adé%@ﬁirﬂéxé{dngers or on
wat er-m sci ble organic solvents, preferably rethanol,

adsomqmrregaﬁ@lr ooy reyeseshphasase(RR8). 5htsmhf@mat@gnaohy iptised to

sol ven r fro
sepatgi e baRrintapeant ceuvanese ety Bh ke aifinates are
chrorﬁﬁ‘idg‘i'é&ﬁ@d Whing ulfefed! 544i® be avidiffeda@ YU SAUNGHTE 6F mixtures of
he buffers which are to be used are the sanme as
aque@p@@nﬂmﬁla@§dméﬂm26 The Labyrint hopeptin derivatives
are separated, on the basis of their differing
pol arities, by means of reversed phase chromat ography,

Mixtur@$ of¥80Bb s ONofdanic §@daondare urderstodd &s beirghall water-miscible
Japan) or Anberlite XAD CHAAS), or on, ot her

orgarny@pb/,@né%unfef%@@mra@f@anpé@ -R5eRRPPLOLACEPNrilgr akpcpgcentration
of froErSﬁS%g% g S Ebﬁ/gghyggfegéblgem?ﬁ a;‘)tt’oﬁb% ggﬁlcesfoﬁ\?eﬁﬁegr else

neans nor ma rexa

all buffered bgaeoge boludibusiwmich are resable Wlt‘reofgdmac sﬁuéh'fy dthe buffers
basi c or acidified aqueous sql utions are understood as

whichharetp be gsed asprbie samgaesreti’ phaye buffer, ammoni um
acetate and citrate buffer at a concentration of 30
up to 0.5 M as well as formc acid, acetic acid,

The uabWinﬂmpmnmtderlvam/els asersepamteccort theehdsis afrihedr, dlﬁering

onnerC| ¥§ |Iable aC|d and

al | bases kno
polaritigs, §X|m¢%t§ OlJ& phaserhipmp ggraghyoﬁqg %W MP'
(adsdtBet fesin %ﬂltélﬁbl%mngeélﬂ & AtipEhRe @Q\@?‘P@@@-IA%@'&}U&H W dther
particular preference is given % ammoni u
hydrephetbic snatenalg 0o e@30vpis oﬁ(ﬁ?mwmahaﬂes dn addition, the
separation can be effected by means of normal-phase chromatography, for example

on silica gel, aluminum oxide and the like.

Buffered, basic or acidified aqueous solutions are understood as being, for example,
water, phosphate buffer, ammonium acetate and citrate buffer at a concentration of
up to 0.5 M, as well as formic acid, acetic acid, trifluoroacetic acid, ammonia and
triethylamine, or all commercially available acids and bases known to the skilled
person, preferably at a concentration of up to 1%. In the case of buffered aqueous

solutions, particular preference is given to 0.1% ammonium acetate.
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The chromat ography can be carried out using a gradi ent
whi ch began with 100% water and ended with 100%
woee@ani@esol vent ; the chronmat ography was pref ePEER200U608294
with a linear gradient of faom5 to 95% acetonitrile.
5 Alternatively, it is also possible to carry out a
The @ﬁbnﬁtﬁ@@gh?gﬁ&ﬂfe/c@me@fwmm@a @Dda‘dnenbwhiojdb@gﬂlmwnb 100%

wateband £8A9d M¥ith ggq)%gérggﬁico%@%g g]ce;laypngaépgra é/(/eg gr&grably run
with §ﬁﬂé’€rn§r%dfgntgf?ro?ﬁ?§“iﬁ 'a%@?c% &%r omat ogr aphi ¢ steps
can be’r nsof

eversed ar as yrinthopeptins are
present as stereoisoners, they can be separated using

PSR S P A SRR Tl T ——
t f
on h&?ﬁ@oﬁlﬁ@h g§ e @EI Eﬁ%%atggmdp@rda\sfge Spe cfa?ﬁé@@ut on

S Wwhi are kno )
polyabtylamidel g Elsgamiapolmaar gehsyThe@quueBchf tlr;e &@menﬂmmed

itio r exanpl,e by nmeans of reaction with
Chro'ﬁﬁt%?&"'casi?@%ﬁ%lged?vﬁ?e Jeaction with an di-al kyl
carbonate or di-al kyl sulfate. Derivatization of the

COOH group to an ester or amd derivative is effected
Insofas as g abptintbopepting Are prasant aersterepisomers, theyrean be separated

Ch John W & S
usin Kigs Aretiggs) or PERTEIA REFICAT hsrRerdion BRIG 2 fhiRgptumn.
ammoni a to the respective 20 CONH2 group, or with an

optionally activated al kyl conpound to the respective
The derivgtizatien of thexdirtgrdupntocdn egiep osethigr-degivetipe is effected using

methph eI Bnowl sy NPT icsd Oy fe Crafst. Join

WileW &S, i4¥18 etiRion0X BORY) fOF exarfipledsy ﬁvréalnSQif&taécthn ivita an acid
m croorgani smstrain Actinomadura nani bi ensis was

anhyddgde o by deaglirrewith @hdi-alkggarbpnateras dirpdey| sHifate; Diggivialization

of thé@ﬁéﬁﬁrﬁﬁg%? n%gr%ﬁgr(%ﬁhe g%(} \ZéntR%][lg%Wg?tg%dpuglﬂg methodg which

are kdlin pdeug Wr Wrc%&bérﬂféﬂ@rgéﬁﬁs Crenidey, Wgw NRley3B Bohs, 4th
Braunschwel g, CGer nany accordance with the rul es
editiqgy, 1988), EfQﬂﬁfS%@P‘Q b)ém%anSow regciian Wirh aromgaia ihthe respective

f
CON}\%tqrnbgbrfa uvr")’gh %Qm {Ogr??slglcﬁ\?t g her H{éesc%‘égétgségﬁﬁwe alkyl
estere Oxdatiomof -ﬁIl-ezKASdth-I%}r@’louﬂsm% Sggme(@)sceaaor 8 -Ght3-S(0),-CHy-
Evo onar crobi ol o 1 L
Group §8R SR RE P BR 0P BUND8 JoSiasti i bk BioRaRDn derivative to

oxyaehgRiaiy Actinonadura nam biensis (DSM 6313), it is also
Xygp055|abl e to use its nutants and/or variants which
syntheS|ze one or nore of the conpounds according to

An |sopa%e o? e mlcroorganlsm strain Actinomadura namibiensis was deposited
under identification reference FH-A 1198 in the Deutsche Sammlung von
Mikroorganismen und Zellkulturen [German Collection of Microorganisms and Cell
Cultures] GmbH (DSMZ), Mascheroder Weg 1B, 38124 Braunschweig, Germany, in
accordance with the rules of the Budapest treaty, on 23.01.1991 under the following
number: DSM 6313. Microorganism strain Actinomadura namibiensis is further
described by Wink et al. in International Journal of Systematic and Evolutionary
Microbiology 2003, 53, 721-724.
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5 Anmutant is a mcroorganismin which one or nore
genes in the genone has/have been nodified, with the
wW@eos/ 0459 t he genes, which is/are responsi bl e POT/EP1067/008294
ability of the organi smtaoproduce the conmpound
according to the invention remaining functional and
Insteae of traéoi;tealnmt&mhadwaammibmm@ibmmmt is$ alsa possible to
manner kno per. se, usin si cal neans,
use (5TBHANS ProRavaripols wHGNGIHSTEs Q0e O S0t fhgcompounds
RESA cal mutagens, such as ethyl
aCCO%‘ﬁ%ﬁg‘se Sim,%nat e (EMS);
2- hydr oxy- 4- net hoxybenzophenone (MOB) or
A mu&l\%geé gﬂgtﬂ:’r\rwglgtpégp( %\rwv'ht ) ogr? g?ﬂ"@?"@%%&% N?Ré genome has/have
been%&&ﬂ@& g\ﬁﬁhfﬁ'\'@ ngrﬁt“tth H&' Whlﬂ@%ﬂ‘éfea’%pgﬁ&bféﬁg‘ﬂﬁe ability of
A vari ant enotype of m cr oor gani sm
the ol‘gamsmrtgama)m wm/@)mpeuad)abcmvydmg)to theapventiorn rernaining
f tenvL’r ong'entaag?nd therefore exhibit highly devel oped
unclighg A BTMERIE- £ exibility. Al the cells of the
m croor gani smare involved in the phenotypic
adaptation, with the nature of the change not being
Suchgeufan‘ts:aam pequaducédrincd madngoknewvnper seeusingl physias means,
dltons( obi al _ecol ogy;
for ik EaiatRNL AT Rt MraviplitPrut of KIE; el Mok mutiegens.
such Bsasihyl rhéfhiaheddfonsB. (ERFSE 2M%eroi@a&hetho§%@ﬁﬁd>meﬁ&fe (MOB)

mut ants and/ or variants whi ch nt hesi ze one or nore

or N-gtethyidN’ mwﬁm\ﬁc@sqm@@rdmﬁwi\m heriasvdeaaripadiby Brock et al. in

o WONE I BB TR o o

the fernmentation browth with an organic solvent or a

m xture of water and an organi c sol vent as defined
A varigitiea phengtypesphihripichorganissn-dlicrparaapisme bawe theyability to
adapl DA AEN A PB4 e T LU CBR R Dot

ﬂexnb(liQSMII the cﬁa’il&&jf tla@dmtmorgumam sredinddloed \natrneiphenotyplc
eof . A further enbodi nent of the present invention

adaptaglophyltngge detyre e ¢hange nok eingyenstically ponditioned and
belngofe‘?/te?srllag %n(?\%r%‘ﬂggéﬁ‘egn&floﬁg T 8tdmy! I?({r)éll)l)al Qléolf)by'argaﬁ%m,

defi ne thetre t ment acterra

habitatsf ectivites ,Caspadgalunivéraity Presd, Carhbddge,nSBepaged 80y 1988).
Gram WD 2008/ 040469 PCT/ EP2007/008294 11 positive
bacteria, for the treatment of viral infections and/or

Screérﬂﬁ soembitgiié BRBlorYariBRt whichSRethédite oR8 lUr‘?)‘?é‘r‘ehcbfcthe

pal or inflammatory triggered pain. The above
compendsideedrdimglie theeimve (b 5 agiieved by toptiasally lyophilizing the

e B SPALAL, R o B T RIS i gt it
an or@ﬁﬁlc%ﬁl‘%‘mm a RixttReof WatEH land(dn orgaﬁlcaé‘dlvent as defined above,

Stereochem cal form or a m xture of any
and anadyzing hgmezns of HPLC or TLC or by testing the biological activity.

The fermentation conditions may be applied to Actinomadura namibiensis (DSM

6313) and for mutants and/or variants thereof.

A further embodiment of the present invention is the use of a compound of the
formula (1), preferably a compound of the formula (Il) or (lll), as defined above, for

the treatment of bacterial infections, especially bacterial infections caused by Gram-
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forms in any ratio, or a physiologically tolerable
salt or chem cal equivalent thereof, as described
w@bmsmg4o4and at | east one pharmaceutical |y acceptBEP®07/008294

carrier, preferably one oninore pharnmaceutically

acceptabl e carrier substances (or vehicles) and/or 10
posmael diatCteres meﬁheetxeatmeemm virallihfeatieds aadéortfoc the tseatment of pain,

sterdoral forea Ielntheformof pills,

espedily Bpslopatiie fudh BLINBBIBRl LS PR et s, or anul es.

hard and soft gelatin capsul es, solutions, syrups,

emul si ons, suspensi ons or aerosol m xt ures.
The abverdescribed onedicement (also aefeteddiosas M@ar@a@creitéiaabmeparation or

phar rbﬁ?éﬁic'@?( QP{YfPrOS ﬁg%{ggtgﬁ% t@rq %ﬁ{ep&%%&@u BPSt fedst ERe dmpound
of the fdrn@IBI8% Uk %rn:y)ét@feo%HEﬁHééW@ﬁHSérya miRutdef bRy &t&tbochemical

[ nj ecti on utions or infusion soluti ons,
formsincarycrgtioube g physisiegicallywioleratiks sait o;a@h@@t%@quylaierﬁﬁhereof

s s P& hbve! Bl BEEEBL b i 1B BRI S, profoaoly

one drﬁnér‘éepﬁé}fﬁadéfutléﬁigpé@éé?ptﬁble%ﬁﬁér gmmsces 28t vERfcles) and/or
medi canments according to the invention are prepared in

additiyesfomexcipigot®). per se and faniliar to one skilled in
the art, pharmaceutically acceptable inert inorganic
and/ or organi c carrier substances and/or additives

The rhédu@gmm@ahrbeaa*@lrlntmg@rédaotdmg for @xaepd (15 thedforimef plIIs tablets,
formulae (1) in any stereochemcal form or_a mxtu

lacquereditaplets, spateddahiets.cxpnelesnBaidnanghgoit gejain Qﬁpsalles solutlons,
syrup%hgﬁhﬂ’#ﬁ% qugg%cr%’ga&kgb o§8\' |xﬂ5r{a%hﬁg?rﬁ Etr ﬁ&lfllﬁliis/l/g\/rgr can

heér eo ove. |on 0

also Ipé thgied abtl rettally cfortexamplain ﬂiesfomobfm:quog&bﬂés, ror parenterally,
capsules it is pgossible to use, for exanple, |actose,
for exammple '@,%way deirapuseyaty onspbeytaneguiely. iy g ipgm of injection

solut%ﬁF%r‘?ﬁfuéﬁ)ﬁ Lfichs, PhiGrocEBEIes! lrﬁﬂgﬁfsa@rcr?or sf gf geﬁ']‘&féé’neously or

n capsul es and suppositofi es are
topicalpt, $or maample in ¢ine ﬁm’m df aimtmantsl, sqlutionp alr yieckiresadninalther

0 hard Sui tabl e carrier substances for
ways; fos Exgrige it fhs s QAQTORIS T Tasel SRIATS! o o) oerton

solutlons or of emulsions or syrups are, for
exanpl e, water, saline, alcohols, glycerol, polyols,
The madicasents aceondirgytpathe ingénttosare ;smgetescblnea onarmereinown per se

and fgﬁld}agﬁ% gn%g{knlkéglgsiﬁbStrﬁ p&%‘?’r@%g{a&qq@%r % agp%pic; g\%} inorganic

and/d# df?@hlbfcaﬁ‘ﬁérds@h(iaﬁ@é?st 415d/8F bdditil8s bERPGE (FA8ddfon to the
PCTIEP2007/ 008294 12 pharnaceuti cal preparations

compaoinaiés )l of the feranwlaalfyim aoy Stereoahemicad forvo,yr awiighre of any

sterefey&RBRO BT ryAriciedl: hr e nyali BT/ aleTehl sat or chemica
equwﬁ!é?ﬂrtﬁgﬁéof TAedesarbed shovelFontiid Fﬁ)ddwbﬁdif@ﬂts e4bletde coated
formula (1) in any stereochenmical form or a mxture

tabletsf anthhakst gelatio isapbulgs it isessible tmyse.dor example, lactose, corn
starch or derivatives thereof, talc, stearic acid or its salts, etc. Carrier substances for

soft gelatin capsules and suppositories are, for example, fats, waxes, semisolid and
liquid polyols, natural or hardened oils, etc. Suitable carrier substances for the
production of solutions, for example injection solutions, or of emulsions or syrups
are, for example, water, saline, alcohols, glycerol, polyols, sucrose, invert sugar,
glucose, vegetable oils, etc. Suitable carrier substances for microcapsules, implants

or rods are, for example, copolymers of glycolic acid and lactic acid. The
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5 physiologically tolerable salt or chem cal
equi val ent thereof, as described above, in the
woreesozrent s normal ly is fromabout 0.5 to abopdT/EB1H07/008294
ngy, preferably fromabout 1i to about 500 ng. In
addition to the active ingredients of the formula (1)
pharmacwt;cad;peepmrahem oatmaly contain alidut). hita taloat 60 %rby weight of a

re e rnms,,in any.ratio,. or a .
compgueaBg o'y (meyanatieioigicahe Arcentable salts anor their
prodﬁ.u@@r’?ﬁéanﬁﬁnﬁ%‘?@ﬁé Q@ﬁk/é‘*hg é‘dleﬁﬂgft*n@ f6AhGle) in an

substances, the pharnaceutical preparations ca
stereoceraical to1en, @r amiutedof amwetermﬁenalsal fbormseaamryl ratio, or a
sj nt egrants, ders et .
physiglogily tofesabi A & Eriumigalidiigatent fiargdl oBiqeEbbedbbove, in
the n%bﬁ%%rﬁéﬁﬁs%orﬁ@ll?rﬁlﬂb& abb@/®51t8 Gbou® A 0B, %r&feréély from about
t hi ckeners, dil uents, buffer substances, soOlvents,
1 to abeutiBODiner s, agents for achieving a depot ef f ect,
salts for altering the osnotic pressure, coating
agents or antioxidants. They can also contain two or
In ad8MbA t6 Qlﬁ@@@ﬂ@éu?jre@@ﬁw‘ @Ftﬁ@'f@ﬁnél'a)(l) iR ai“sttereochemlcal form, or
stereocheni cal form or a mxture of %/
a mixgyreraf @rtyesteaachestieal formaiiy apurralin, asra physiologically tolerable salt

or B BN el 15 L 0 AR G B GRLes, e

pharrﬂeﬁétﬂid@ﬁi pteparatiom®ten eonrmn bee dafm@rl@eadmweé eeécH hs, for
sel ection of the individual conpounds can ai m at

examl%ﬁ@@rs idésiptegrants, b!ﬁ‘éﬁﬁﬁad‘éﬂ)r@f’éél wetﬁngfage@t%fst@wazers
emulﬁﬁ%rsn??&gr{/gﬁ\}e wes Eéar{érg ncolgfgntf)??a{%lnﬁﬁsb ?I%Ia z¥3rs

oun shorter duratio I'on” 'may

thlckéniers O@iluemt@l, tyaffen s@bbm@eapsmlﬂentsowlubndem‘ agedtefor achieving a
ncy. The flexibility permtted with respect to the

depogﬁ%@%saﬁs ngderipgdhe 9Sm9t'95>r?ﬁ%ir@oﬁ%tnﬁjgg%vﬁtsmeantlomdants
Theyfc‘%rﬂiéd?‘%oﬁfa)in &b Bﬁ%&e%o‘?ﬂﬁmﬂfo%' ofthe$8RhGISk (gflﬁtaﬁ]

biolo and si co-chem cal properties
stereodnmmmdﬁ)ranabrta‘mmaﬂel afvenyt ﬁerammnw:ahfouhs isaoly ratio, or a

physig@qaﬁ%{@eggﬁégqﬂitoor&we%&gg IY&JPQ %%%(t) ncgge gt
pharrﬁgéémkb?éﬁbtl@ﬁ eBAA!d %oP%r@'o’é% é‘?or‘?ﬁulae ), the

nore other " therapeutically or prophyl actlcalﬁy active
selectlngloétlmeamm\ud@al onfepoureisncart hign abaspecdic cnzferalhpharmacologucal
ose

hi
profil 3 The, Baan Aot abREParalont ik StAMte A Digh bPtand gompound
with 4 §h@ﬁer5(§hrtaﬁ8ntdf abh@n 'nﬁkﬁ} Mé EabinEPRethid RNY- ééhn%a&;‘rnpound of

i ndivid case. depends, for exanple, “on thA
lowerspaiency. cThe;ﬁeppbutydpefmttegmth s pepktonthenhwicenaf substltuents in

e oSFNE b8 oI 52 o B8R s Gyl b bioogia

and pRRAUE e RicaRPipeirtdd 8 thelsondboits\Eed iis Albwas tHeesdlBction of

chronic condition is treated or whether prophylaxis
such desiced cpaposnds. hHthemReie; irneddition dgat teast one compound of the

formula (1), the pharmaceutical preparations can also contain one or more other

therapeutically or prophylactically active ingredients.

When using the compounds of the formulae (1) the dose can vary within wide limits
and, as is customary and is known to the physician, is to be suited to the individual
conditions in each individual case. It depends, for example, on the specific

compound employed, on the nature and severity of the disease to be treated, on the
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be established using clinical approaches well known in
the nmedical art. In general, the daily dose for
w@edusevisng the desired results in an adult weiBEOI/EB2007/008294

about 75 kg is 5 from aboutt30.01 to about 100 ny/ kg,
preferably fromabout 0.1 to about 50 ng/kg, in

mod@and itisel saheduleof aUQ‘;Jhlgﬂ‘gﬂloh porbo M'thellﬁ)ehn'eg'éI agute(anchearic
case in of bo

Condﬁ@”dw"e@g!?ﬂ of whsﬂﬁ fincaphyiais @% @@utiﬁnta%gropﬂate dosage can

be eﬁgf)"iéﬂﬁ%‘ u%’]ﬁ? %ﬁnlcgf?%ﬁg%gé Jlll lé‘{di\ﬁw APREhedichMa”. In general,

Sever part admi nistrations.
the daily desalfor akﬁpe\ndg thige dasnrenii msujtsah drebduit weighing abgubéd kg is

from gop, 0 ddde Ahsu dapano kEx aireetty Hora glPLEY o dbomt 50 akg, i
partiélig%roﬁr#hgétfcﬁlt‘@ﬁ Mgbaemﬂ %@kgam Bbeﬂ%b§e Grpﬁlq FS] of body

ulture medium (10 tarch, 2 g yeast extract,
weighy). 'ghgkiadyoslese tandpegtiyidedi, n’epartﬂ:ﬁlaz i the casaet ’é‘@padmmlstratlon

of relglvey 147, By Be sy e 0% BARIE dep 6" 2e babdfipjstrations.

As uél.tﬁbg,r (%[5(9#d1n§‘%h'lﬁ@|‘§7ﬁ)‘ﬂﬂél Beﬁé@“bm ﬁﬁ‘ﬁé? b [Pal¥es&33d deVidte upwards

e 500°m Erlenneyer flask and incubated for 72
orddvmwa;'datfrcm@@dallydas)errpm:atﬁda shaker. Subsequently, 1
m of the culture and 1 nml sterile conservation
solution (20 g glycerine, 10 g saccharose, 70 m

Exarﬁﬁelﬁmréssramhaff)a ¥Webeulreest Adttho?fadiirarinidienskO@SM 6313)
Al ternatively, small pieces of a well-grown culture on

agar were transferred Cryotubes(r) (Vangard

100 &f bR a1} BtateR. 2igowa5 BfRtt 8 0% BRERSAC10 o giycerine,
5 grecHBleR pPovitiépa gf\pemneﬂ@hm BCRETS 1 |&ﬁ>water pH 7.2
sterile 500 m Erlenneyer flask containing 100

beforter@eamtmné wesaisgraad s thesstrain @tlaﬁmaéfura wagvlel@@a@o(DSM

631 %rﬁ ghs?er‘ﬁg'éddf & Eﬁe&ﬂéy@PﬁBQk‘ Faﬂg wmtgéts&%m %129 C and

rown on an-agar was | ncu

120 ﬂ)moaruisﬂéﬂ(hrr S[]b@@q@entﬁlhahﬂrof tAé taktturéZaritbtimsl, sténlletdwservatlon
Erl enmeyer flasks containing_the sane culture

solutiaaiZehg QWC?H@eséQrQ AesDA0SRe O ebderdRnised waﬁer%wqgg mixed and
stordd WS- 6?]; . CNI#&ME@%%?CQT\QP%l%é&%@%ﬂgﬂg\%gd%g@ﬁ\%@ar were

condi t1 ons hour's ternativ
trandfeired Gryetubbb@ angatdlmentibdal)witrol .5t ie5aU sterike glycerine

madiumdesrlb . Exanple 1 was seeded with a
solutiqn apd ét%’? %SQ) Wﬁ@%&ﬁ{%%si s (DSM 6313) and

i ncubated at 25C and 180 rpm After 72 hours, further

Erl enmeyer flasks contai ning the sane WO 2008/ 040469
ExarRale/ EF2epar a4 abydinthopeptiosnmedi um i n t he sane

anmount were seeded with 5 m of this pre-culture each
and i ncubated under identical conditions for 168

A stdH¥ED0 mi Erlenmeyer flask containing 100 ml of the culture medium described
in Example 1 was seeded with a culture of Actinomadura namibiensis (DSM 6313)
which was grown on an agar plate and was incubated at 27°C and 120 rpm on a
shaker. After 72 hours, further Erlenmeyer flasks containing the same culture
medium in the same amount were seeded with 2 ml of this pre-culture each and
incubated under identical conditions for 168 hours. Alternatively, a 300 ml
Erlenmeyer flask containing 100 ml of the culture medium described in Example 1
was seeded with a culture of Actinomadura namibiensis (DSM 6313) and incubated

at 25°C and 180 rpm. After 72 hours, further Erlenmeyer flasks containing the same
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Exanpl e 3: Isolation of Labyrinthopeptins 5 2 %Hyflo

Super-cel di atomaceous earth (Hyfl o Supercell; VWR
w@arssiEes , Germany) were given to 10 1 of theCTEP1007/@€08294

broth containing accordingito Exanple 2 and the

culture was filtrated through a filter press in order

cultuteOmeeianh ah ehé RantalhiMdunt wareWdediedf withn3t i ofifitie|pre dusture each
filtrate was Ei ven on to colum containing 1 |

and inghated wadep abcondiiiong 518N Araneter: 5,5 cm
colum height: 42 cm, and washed with 5 |1 deoni sed
water and 5 120 % net hanol in water. The

ExampidB: istlbtgreot Labyishepeptad with 5 160 % nethanol in
water and 5 180 % net hanol in water. The
Labyri nt hopeptin containing fractions were identified

2 % @ﬁlg@pg?%a #brhdedodls d4ith mﬁ\d 38{3&%%'n¥v9\ﬂﬂ99m@rh§tfa%§,5

ary evaporator until an aquéous’ residué was
Gernwdnyaiwerd giveh ®ubd eqiibet dultuire death-abnitaiding3@écardingrtodexample 2

roduct was obtained. Exanple 4: Hi er f or mang
and tﬁﬁwﬁarecwaé f4§H Ao 4 Rlter Rrgss i P%ﬂﬁ@@@e@?@ﬁ the culture
sl HEIm LR a5 R SO oIS ambors
XAD{t6resn (wohsen diartetsr H3B@mM| coluatreheighl: y&nemp)araingdashed with 5 |

ceonfseh e S 28 YE et 5 Bl SRR e Bt
with 51 8%.% #n&thaR8l inaet @nd 20| 88 Y5 RidtREAndIYN g%é(téfi. The

absorption yielded peaks at 210, 230, 260, 280, 310,
Labya@sihopéptin canthimiog fractiomaavaretidentified by HELE-Dieand LC-ESI-MS,

o538 SEAPERE ol 5 LA il o Gl B o
NS0 R LB IR0 PR CORLN otiaes

RP-18e; 125 mmx 4 mm 5 p (Agilent) WO 2008/ 040469

Exarigig 4 it anonnanes Db feRgtaghy Wil 0B R detpgtion
(HPL&-BW @fq_igb{'riﬁth@p@bqngt ril (Eluent B) |linear gradient

fromb5%to 100 % Eluent B in Eluent A over a period
of 10 m nutes

Column: Nucleosil 100 - C4g; 20 + 125 mm x 4.6 mm, 5 y (Machery-Nagel)
Mobile phase: 0.1% H3PO,in water (Eluent A) and acetonitrile (Eluent B)

linear gradient from 0% to 100 % Eluent B in Eluent A

over a period of 15 minutes

Flow: 2 ml per minute

Detection by UV/Vis absorption yielded peaks at 210, 230, 260, 280, 310, 360, 435
und 500 nm.

The retention time of the Labyrinthopeptin of the formula (ll): 7.75 minutes.

Example 5: High performance liquid chromatography with electrospray ionization
mass spectroscopy (HPLC-ESI-MS) of Labyrinthopeptins

Column: Purospher RP-18e; 125 mm x 4 mm, 5 p (Agilent)
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5 Flow 1.5 m per mnute. The flow to the ES
interface of the mass spectroneter was reduced to 0.4
workooge#o4nd nute via a T splitter. Detection byPCNEP2007/008294
absorbtion at 210 nm and E$5- M5 (positive node)
wherein an ion trap was used as mass anal yzer. 10 The
Mobilkegilede: CUH% trifluofo tabetld.abyiruhNVlagquiluemfA)tdr&i formul a
(Irrr) was 9 m nutes, nol ecul ar WHSS@SBS 1922

Da. Exarﬁaﬂ%!o giflupge ?F?%?P'GHH&CGL%WK%W tins
The Laby Ae%g ngggm ﬁyms%etopfowcgugm ] .H@Iuéﬁmr d' ng

to Exanp di ssol ve m xt ure of
di net hylcmdrfao;xénimj ofred n@inotesand wat er (1. 3:6) and the

Flowiucl eoei 1-510CPST Bibie at,ﬂe,gﬂgmﬁggg%%?g&;&hx&@r
col um Sép%%iof/rf@g?(}l\%g rmcé&? zt':%?ﬁéﬁ u‘Futél\h'é'aoﬁsphtter

(water + ormc aci 35:65) at
flow rate of 20 m per mnute. The fractions were

Deteqai by Eiaheaoion o 28hiom s S-{AS (oS8 magehmhegeingan ion

trap wWE4,88d LkYm @( HBIE/E e/ CGeneral characteristics of
ap La% rél‘llntahopaepté [11) 25 The conpound of the formula

(III) was oxi dated upon exposure to air to the
ective The,. coppound o foramul a
The refditprdime of e B3byENappas SPRREERTIa L ueR s Y inutes. The
molecJBF n‘}'a%@v)/as $02&cpl € 8: High resolving
TI CR-mass spectronetry A solution of the
Labyrl nt hopeptin of the formula (111) in Methanol (c
0,2 1.)._was dmi tt rough a syringe punp at a
Exargiié 5 PP Bbaio o PR in R Ko “apx 111 WO
2008/ 040469 PCT/ EP2007/ 008294 16 FTICR M5 (7T magnet)

ui pped with an el ectrospray source. Spectra were
The hc indeepeptint ¢redpdypedugicobipined assrjding toxiexamele 3 (300 mg) was

s % AT SRS YBIE" Aceipl Bl 99) anc

compbhedtdWbte sHperated val chfb&%tb@ﬂaph?rowrdllﬂ;%ﬂm C+s column
1922. 6885 Mbl ecular formula C85H110N20024S4 5
(particle size: 10 y, column size: 250 x 16 mm) using isocratic elution (water + 0.1 %

formic acid / methanol 35:65) at a flow rate of 20 ml per minute. The fractions were
analyzed with HPLC (cf. Example 4). 62 mg Labyrinthopeptin of the formula (lll) was
obtained in 99% purity.

Example 7: General characteristics of Labyrinthopeptin (l11)

The compound of the formula (lll) was oxidated upon exposure to air to the
respective sulfoxides. The compound of the formula (lll) contains 2 cis-amides
between 2Asp->Trp and "' Thr-"2Gly.

Example 8: High resolving ESI-FTICR-mass spectrometry

A solution of the Labyrinthopeptin of the formula (1ll) in Methanol (¢ = 0.2 mg/ml) was

admitted through a syringe pump at a flow rate of 2 yl/min to a Bruker Apex I
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Exanpl e 9: Am no acid anal ysis Hydrol ysis:
Labyri nt hopeptin (I11) (0.05 ng) was hydrol yzed in
woRdosogar at nosphere with 6 N HCl, 5% phenol epat/ER01008294
for 24 h. The hydrolysate was dried in a stream 10 of
nitrogen. Achiral GC-Ms: The hydrol ysate was heat ed
FTICR lNth(7sT (rﬁaQnet)hghsﬁplpyeU) wiﬁhf Iauoedactmsptamismlrce Spectra were
BTFA Ace onitr é d’g q . For GC-MB
recordgddh thiRPS! 'ge"mkw iog fb?%“?l’:%? - 'Pra‘lt'QPy (I =15 mx
0.25 pmfused silica coated with di nethyl - (5% 15
phenyl net hyl ) - pol ysi | oxane, df = 0.10 pm tenperature
programTe T = 65/31/6/ 28OC) vvas used Chi r al GC VE:

hudr al ven + 20011 2 N ir\

7z PR 110 Bt (TZNG0/ ORI and il - S8ihsequent | y.
Exall FdAo i R S ALY T 25 FTgpée720 11 100 N

oronethane at 1 n for] and dried. For
The@ﬂw ma&s@eﬁiﬂm Cisth NapObISar y was 18246885 = 22 m x

silica coated with-¢hi rnel |l -S-Val
MO'?%@%&’W‘“'@geI) df = 0.13 pm ten'&ﬂﬁ wf\hogi@r anme;

T—="55/373,2/180C) . configuration Amno aci as 1 A g,
1 Thr, 2 Leu, 1 Asp, 2 Cys, 1 Phe, all S-amino 1 Qu,
Exani’pl&lgpArﬂinGaj:icaedes% Exanpl e 10: NWMR spectroscopy WO
2008/ 040469 PCT/ EP2007/008294 17 2-D NMR spectra
(COsY, TOCSY, NCESY, HSQC, HMBC) were neasured on an

rvar ey YA ORCRAP ) [005 276) 35 Wit iiOfen atmogphere

with @INoHEI, ffe%cbimmﬂ@at &1 ORXEEIRANVRT sp bydrotysstte was( @ried v a stream
Kar | sruhe, Germany) equi pped with a 5 mm Z-Grad broad
of NItERGEN- i nverse 5 probehead. The following table shows
the signals obtained in the neasurenents. NWR data
for the Labyrinthopeptin of the fornmula (Il11) in
AchiVGO-WS: The Byddlysatey vasthezted ithdyis-1T o0methyl ity )trifludo-

ool el iy 43 & B choilin £ b i Syt

DB5—%#§1§—S%€%§?&)%§B§G= 5. 9% 03250m ﬁ:s%% sﬂ%a%atéd %h éun‘i?e?thyl (5%-

4. 03; 4.10,
phenylnmhyn—pWsiléxdﬁe dt.=40. 104pr59ten6pé?ﬁturé pﬂﬁgra?nm@z T7- 04
o 08, 7.1 7.18; 7.22; 7.23; 7.24; 7.24; 7.31;

65 /37/62280 BINPsysed: 7. 51:  7.53; 7.65; 7.65; 7.69; 7.77;
7.84; 7.98; 8.00; 8.01; 8.56; 10.80; 10.81. 13C 19.7,
21.3; 21.4; 22.6; 23.04; 23.2; 23.7; 26.4; 26.4; 27.1;

Chird8&@&M35T e hgdrotysate was esterified with 200 pl 2 N HCI in ethanol at

110°C for 30 min and dried. Subsequently, the mixture was acylated with 25 ul TFAA
in 100 ul dichloromethane at 110°C 10 min for and dried. For GC-MS a fused-silica-
capillary was used (I = 22 m x 0.25 ym fused silica coated with chirasil-S-Val
(Machery-Nagel), dsi = 0.13 pym; temperature programme: T = 55°/3'/3,2/180°C).

configuration
Amino acids 1Ala, 1 Thr, 2 Leu, 1 Asp, 2 Cys, 1 Phe, |all S-amino
1Glu,2Trp, 1 Gly acids

Example 10: NMR spectroscopy
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36.7; 38.3; 40.0; 40.5; 40.7; 40.8; 40.8; 41.2; 41.2;
43.4;: 48.4; 48.7; 49.0; 51.2; 51.4; 52.5; 52.6; 52.7;
wh3008/04189 5; 54.0; 56.9; 60.0; 60.3; 66.4; 109rBI/EP2007/008294
110.6; 111.2; 111.2; 117.4317118.1; 118.1; 118.2;
120.7; 120.7; 122.1; 123.4; 126.5; 127.2; 127.3;
2-D NIgR 8pec1((ZIOSWGQI;SYSBIQES‘IBBS@C,MMBI;) w@&‘gme,asured on an

AMXgﬁ%L@“b‘%lﬁ %ﬁeégﬁ(?ﬁﬂq%ﬁ% %%g}gx SPEARN el BEER Wit a 5
mm Z—@Tﬁdﬁh@l‘é&es&ﬁﬁné& ?F&@hé@& afltl DH04 WX;’GGO NIR ddettrbmeter

pH ﬁmconcentra ion 7 m). Crystals grew at room
Brulteérﬂﬁerlam Berma@ybaqu@peg wiithi a@mﬁmz Graghbepad band inverse
Xt t he n_sol.ution ion_of 60%
probefich The fgnonidPladle edS ik sall afiaheifinihe e Sugmiénts.
0.05 M SOdI umchloride. Crystals grew within 15 about
one week. Measurenment: X-ray data were collected on a

NMRBﬂ&IRéW mechawr@tmnentmfdh@tf@mwat(ﬂI) in CQMSQ'rgGanode

B;édig'ar%% 1.96;

?Gtmo 3 £ryssa. 7?'6‘?‘86 ‘92@02@0@7‘ %4@36914 316 3.18: 3.18:
CT/ EP2007/ 008294 ' 18 Formii a Na C85
P%2023a. 23143 29330;33.387 §159; 223270 32@7 ]IBZZ 82904;&284403 4.10:

P08t R T a8 % 910 Jo i 5610 93226, 0.7 04,
57.0809P. oacel 10; Vo4 8 223263: 6642 7404, DE[W Y 85; 7wl .4 .et51;

087 g/ cm Pearson code oP732 'Formula t
024,630 REHS; WyeRof .77 sefded &8, @QDaBﬂﬂogn% 10.80; 10.81.

oordi nat-es-

:E

D 7I—‘T\J(_U) 7'['](1_

19.7; 21.3; 21.4; 22.6; 23.04; 23.2; 23.7; 26.4; 26.4; 27.1; 33.4; 35.2; 35.4;
36.7; 38.3; 40.0; 40.5; 40.7; 40.8; 40.8; 41.2; 41.2; 43.4; 48.4, 48.7, 49.0;
51.2; 51.4; 52.5; 52.6; 52.7; 563.2; 53.5; 54.0; 56.9; 60.0; 60.3; 66.4; 109.8;
110.6; 111.2; 111.2; 117.4; 118.1; 118.1; 118.2; 120.7; 120.7; 122.1;
123.4; 126.5; 127.2; 127.3; 127.8; 129.4; 136.0; 136.1; 136.6; 140.8;
169.4; 173.0; 174.3; 176.9.

&
O

Example 11: X-ray crystallography of Labyrintopeptin (llI)

Crystallization conditions: The protein was dissolved in 0.02 M Tris pH 8.2
(concentration 7 mg/ml). Crystals grew at room temperature by vapour drop diffusion
from a 1:1 mixture of the protein solution with a solution of 60% ethanol, 0.75% PEG
6000, 0.025 M sodium acetate and 0.05 M sodium chloride. Crystals grew within

about one week.
Measurement: X-ray data were collected on a Bruker 3-circle diffractometer with
rotating anode and mirror monochromated CuK-alpha radiation. Intensities were

collected on a SMART 6000 CCD area detector.

Crystal data:



No. Atom AtomNo. X y z e--density O Na NA 0.26282
1.11533 -0.20024 1.0 1 N 18NH 0. 16643 0.62593 0. 30751

wWQ2@@0808Gs 0. 15933 0. 69120 0.26221 3 C 18Cb 0.HCREHE2007/008294
0. 69329 0.24928 4 S 18Sg (1811248 0.78619 0.19945 5 C
18C0O 0. 16446 0.80225 0.28144 6 0 180C1 0.15211

For@uB3361 0.32212 | Na MgPCs 8, U868 0. 863I%a T2 h380D,4 S,

0.290 8 0 180C210 18240 0.86116 0.25790 Q0 710 9N

Formulgweight 7255 0. $3820-29 39461 0.570 10 18347822

; 7 T N—t7 1IN HT0617554
Cwﬁaﬁﬁgmo 40196 (ﬁgﬁ‘ ’ﬁb% 17Cal 0.200456 0. 49833

SpaBe 3pbuB 0. 430 13 2129 (}10?Q 5 0.38449 0.33630 1.0
14 S 13S1 0.16523 0. 32006 32001 15 CJ17CO 0 19312

Uniteel inengicnso 36 136=611173@@6 21276 0.571136 0.27366 17

N 16NHL 0.11776 G488 HAR694—0-57018—€16€a 1
0.14725 0.54296 0! 47@3?% 550 19 C 16Qb2 0.14824
0.52387 0.53451 (55705 5800CK 16C0O2 0. 17144 0. 51223
0 44580 0.570 WO! 2008/ 040469 PCT/ EP2007/ 008294 19 21
Cellyoligne2 0. 20586 (.186888560A%16026 0.570 |22 N 16NH2
012522 0466050 47460—0-—430—23—C16€a2 015695
Z 0.50741 0.49039 03430 24 C 16Cbl 0.17866 0. 42678

Den@rt 2= SetB0 25 1Q8oLei0- 17829 0. 54862 0. 44623
? 30 26 0 160C1 0.19399 0.62818 0.45350 0.430 27 N

Peaﬂ@ﬂ—b@j&)SGOG 0. 2865’2!3Q 38875 1 0 28 C{15Ca 0.08545

0338460, 43783 342 0. 26519 0. 48101
Formula type NO4F*2'O\C54§R§
Wyckoff sequence c'*'b’a

Atomic coordinates:

No. | Atom | AtomNo. | x y z e -density
0 NA 0.26282 1.11533 |[-0.20024 [ 1.0

1 18NH 0.16643 0.62593 | 0.30751

2 18Ca 0.15933 0.69120 | 0.26221

3 18Cb 0.12264 0.69329 | 0.24928

4 18Sg 0.11248 0.78619 |0.19945

5 18CO 0.16446 0.80225 |0.28144

6 180C1 | 0.15211 0.83361 | 0.32212

7 180C3 |0.17868 0.86558 | 0.25381 0.290

8 180C2 | 0.18240 0.86116 | 0.25780 0.710

(o]

17NH2 [ 0.17255 0.50082 | 0.39461 0.570
17Ca2 | 0.19839 0.49670 | 0.35604 0.570
17NH1 | 0.17994 0.49779 | 0.40196 0.430

-—
—

S
olololz|o|o|w|ololz|o|ziolojolon|olo|z|Z

12 17Ca1 0.20056 0.49833 | 0.35678 0.430
13 17Cb 0.20165 0.38479 |0.33630 1.0
14 1351 0.16523 0.32006 | 0.32001

15 17CO 0.19312 0.57036 | 0.31036

16 170C 0.21276 0.57136 | 0.27366

17 16NH1 | 0.11776 0.48825 | 0.45694 0.570
18 16Ca1 0.14725 0.54296 | 0.47554 0.570
19 16Cb2 | 0.14824 0.52387 | 0.53451 0.570
20 16C02 | 0.17744 0.51223 | 0.44580 0.570




30 C 15Cg 0.07342 0.31743 0.53443 31 C 15Cd 1 0.09641

0.30051 0.57015 32 C 15Ce
w3300804@6r 0.07361 0.41607 0.62963 34 C 15Ce2POr/@B801/008294

0. 09892 0. 34692 0.61802

0.43679 0.59512 35 C 15Cd290. 04787 0.38914 0.54580 36
C 15C2 0.11795 0.38518 0.45303 0.570 37 0 150C2

21 0] £083] 9662303 0.25860 0| 6602638 [0.46008 0 b15P
22 01 3000 ol 2L e L bRy o DA4AS0, LR s o
23 41CC 14[460aR6490.10696832| 0.5809713 [4240034CH 0.43B81

24 91 €92°0] Pecpi-tl 0766612 00289875 50396 7 [DgLdbe= A
25 o ba153] 060 a0] 041860 4D G IdkA7d 6446343 [00SaDre 4
26 0| D40C D163€A0 DPOIADILE 0. RTALB1848 WN453561 (. 04BB

27 ooy, b 9i8ba7 hOBODG o D0 28054, ) Q808P I 0872,
28 0| $1603 65@5729’0%565130@@3%@31 ®436882 |0. 25920 5B
29 N ©2NH D13GB89 Do@r3yB 0.[103651954 €£482Ga (. 14494 |
30 5| Ba0c b 59845 b0 D133 o0 ba 151367 (oIt s lo 16026 |
31 0] £3392] 05@dP74] 0%96E111 [2.30088249.6784569 0. 06491

32 99cC | |'16809. 2189660208040 386636010.64809 1105 0. 24067
33 O] 307 ¥508932 Y738 R AR R0 T T FB58837 40829420
34 |C 15Ce2 |0.04891 |0.43679 |0.59512

35 |C 15Cd2 | 0.04787 | 0.38914 |0.54580

36 |C 15CO2 |0.11795 |0.38518 |0.45303 | 0.570

37 |0 150C2 |0.14083 |0.32503 |0.46100 | 0.570

38 |C 15CO1 [ 0.11985 | 0.37400 |0.45272 | 0.430

39 |0 150C1 [0.14260 | 0.31215 |0.44467 | 0.430

40 | N 14NH | 0.09663 | 0.22957 |0.28367 |1.0

41 |C 14Ca | 0.06493 |0.21832 |0.30973

42 |C 14Cb | 0.05881 [0.10260 |0.32228

43 |C 14Cg | 0.06148 |0.01917 |0.28163

44 |C 14Cd1 | 0.05246 | -0.08320 |0.30793

45 |C 14Cd2 | 0.04038 | 0.05153 |0.23556

46 | C 14CO | 0.06073 | 0.27513 |0.35936

47 |0 140C | 0.03420 {0.31036 |0.37413

48 | N 13NH | 0.14348 [0.21739 |0.21016

49 |C 13Ca [ 0.13259 | 0.32131 |0.22415

50 |C 13Cb | 0.15887 | 0.37393 |0.25639

51 |C 13CO | 0.10174 | 0.31603 |0.25729

52 |0 130C  [0.08431 [0.39162 |0.25920

53 [N 12NH [ 0.13789 | 0.04315 |0.10383

54 |C 12Ca | 0.14494 | 0.06092 |0.15913

55 |C 12CO [ 0.12665 [0.15374 |0.17941

56 | O 120C [ 0.09846 [ 0.17540 |[0.16440

57 [N 11NH [ 0.18026 |0.23392 |0.10274

58 |C 11Ca | 0.18245 |0.14769 |0.06491

59 |C 11Cb | 0.21437 | 0.08040 |0.07601

60 |O 110g | 0.24067 |0.15367 |0.06932




61 C 11 Cg 0.21483 -0.00652 0.03877 62 C 11 CO

0.

15298

0.

08188 0.06213 63 0 110C 0. 14289 0.05192
wO20%02869 64 N 10ONH 0. 15427 0.48630 0.10547 GBCTERIOCH008294
. 15553 0. 39216 0.13693 6@0C 10Cb 0.12680 0.38774
. 17495 67 C 1000 0.15563 0.30214 0.09785 68 0 1000

0
0
61 0} €3341 MC§174| 0.204837 [69.0068¢H |10.03822 (. 62732
62 0| Benad b199c0a 0. 173060 o QRa186, |DBERS 11,50
63 0| @773 11@C9s6| 0.16269 73 @06EH2 J.0.04%230./73147
64 0| R9699 feE0 76 1849301 (0078639 0 B9AgR7 0. [15424 0. 35
65 ([Ganas H0Ga 0] 93 5R0aNk: LD-PHE16 o L3883 { ao7ds  a
66 C 68Ca 0. 1B349 0| 622880- 0.[053887479 Q13495 0.{15665
67 DO, €428 1060°7 50 18863 209034401 dodped” || 0. 08922
68 0| G429 1@has0 043 7N 6250845 |0.06638 Jo. 20125 B
69 C RCa 0.9MH45 0| 5939%Q1- 0.|1062832. 0 B625DIChH 0. 20977
70 oh 0 a 71700708800 (40508121 GAPEOLy) o S7aed
71 o] 7789 9@b1861[70.18364 7020.3456822 B16GYBS |- 0.628185
72 9PSC 70®§yd 855100164847 |-0703P36 | (112086 0¢ 0.650934
73 QB e eeha e o 493l h 7314707 Codeds” | T655h"°
74 |'S 9Sg1 0.15631 0.80140 | 0.15424 | 0.350
75 |C 9CO 0.17309 0.56593 | 0.11423 |1.0
76 | O 90C 0.19300 0.56593 | 0.15084
77 |N 8NH 0.18541 0.52953 | -0.09746
78 |C 8Ca 0.16349 0.52728 |-0.05346
79 |C 8Cb 0.15665 0.41428 |-0.03791
80 |S 451 0.14207 0.33194 |-0.08922
81 |C 8CO 0.17870 0.57819 | -0.00528
82 |0 80C 0.20763 0.56423 | 0.00430
83 |N 7NH 0.20632 0.49826 |-0.20125
84 |C 7Ca 0.21045 0.59830 |-0.17558 | 1.0
85 |C 7Cb 0.20977 0.68941 |-0.21403
86 |C 7Cg 0.23965 0.69290 |-0.24846
87 |C 7Cd 0.27179 0.70780 |-0.21942
88 |O 702 0.27356 0.77789 |-0.18617
89 |O 702 0.29422 0.64688 |-0.23185
90 |C 7CO 0.18551 0.60947 |-0.13036
91 |0 70C 0.16934 0.68669 |-0.12474
92 |N 6NH 0.14508 0.31502 | -0.23408
93 |C 6Ca 0.17581 0.36438 |-0.24779
94 |C 6Cb 0.17865 0.38440 |-0.30618
95 |C 6Cg 0.21065 0.42228 |-0.32263
9% |C 6Cd1 0.24023 0.37835 |-0.31634
97 [N 6Ne 0.26396 0.43927 |-0.33810
98 |C 6Ce2 0.24957 0.52674 |-0.35877
99 |C 6Cd2 0.21551 0.51704 |-0.34959
100 | C 6Ce1 0.19382 0.59341 |-0.36554




94 C 6Cb 0.17865 0.38440 -0.30618 95 C 6Cg 0.21065

0.42228 -0.32263 96 C 6Cd 1 0.24023 0.37835 -0.31634
W@72008l08Me9 0. 26396 0. 43927 -0.33810 98 C 6Ce2 BPCREPLY7/008294

0.52674 -0.35877 99 C 6Cd210.21551 0.51704 -0. 34959

100 C 6Cel 0.19382 0.59341 -0.36554 WD 2008/ 040469
101 A0/ EPA08G 008209 20730101 Cb8rat 0. BRAD10167707
10203 L g A a8 I P p L S gite 10, 10 ©
103 0} @6644 6Qz218170.2645690 qUr6000%2760B8LI59 - 0. 21294
104106 N 66 09053 10788753 0 dodfi21 03AE(e 3G 0. 106G
105 108 ¢ 38FCH 068458/ BanaP 5085924301284 (110 ¢ 502
106 0] N5562 SNKH0295| 6.0929853 |(0.2PD55 1110189303 (0. 03406
1077, €777 58 TTTQIORTE 171 FeBPg B0 1231
108 o §00_ |19GP C 504308568647 b1568%2 |-6.2789d5 |0. 600115
109G 6CO (.9@§19 0.2.04656- 0./ 4868853 .  -0.LBR2G $00:40016220
110 11, 6° 2”4 842 17 bQ 05356257 4 0.H0px -l -0 20953 | 9490004,
111 0] 66213 50DB88470.08406C 4E01828015008195084 04003193
112 1P¢ 0 405¢g2 1037608128654 0929292 018848 INbl600. 02049
113 L0 209 280310898, 05257 C 35027192326 3405955 06007200/
114 | C 5Cd2 0.03647 | 0.22422 |-0.25795 | 0.600
115 | C 5CO 0.14049 [0.21405 |-0.23552 |1.0
116 | O 50C 0.16220 | 0.15250 |-0.24447
117 |N 4NH 0.04424 |0.29531 |-0.10297
118 | C 4Ca 0.07828 | 0.26318 |-0.08968
119 | C 4Cb 0.09901 |0.36213 |-0.08847
120 |C 4CO 0.09150 |0.19084 |-0.13193
121 | O 40C 0.10378 | 0.10656 |-0.12020
122 | N 3NH -0.02049 |0.37136 |-0.10602
123 | C 3Ca -0.01386 |0.26387 |-0.12087
124 | C 3Cb -0.02263 |0.24478 |-0.17726
125 | C 3Cg -0.05642 |0.26752 |-0.19336
126 | C 3Cd1 -0.08244 |0.28646 |-0.16303
127 | N 3Ne -0.10966 | 0.30431 |-0.19328
128 | C 3Ce2 -0.10052 |0.29888 |-0.24451
129 | C 3Cd2 -0.06697 |0.27528 |-0.24627
130 |C 3Ce1 -0.05275 |0.26512 |-0.29539
131 | C 3Cz1 -0.07001 |0.27753 |-0.33970
132 | C 3Ch -0.10351 | 0.30097 |-0.33634
133 | C 3Cz2 -0.11905 |0.31339 |-0.29019
134 | C 3CO 0.02125 |0.22763 |-0.11313
135 | O 30C 0.02703 [ 0.13349 |-0.11547
136 | N 2NH 0.00873 | 0.33093 |-0.00078
137 | C 2Ca -0.02584 | 0.34024 |-0.01079
138 | C 2Cb -0.04293 |0.38712 |0.03587
139 | C 2Cg -0.07852 |0.41234 |0.02763
140 | O 20d1 -0.09430 |0.35452 |-0.00285




125 C 3Cg -0.05642 0.26752 -0.19336 126 C 3Cd 1

20.08244 0.28646 -0.16303 127 N 3Ne -0.10966 0. 30431
Wo 0803289 128 C 3Ce2 -0.10052 0. 29888 - 0. 24458CT/EPHOD008294

3Cd2 -0.06697 0.27528 -0.24627 130 C 3Cel -0. 05275
0.26512 -0.29539 131 C 3Czl -0.07001 0.27753 -0. 33970

1411832 C 3Gh0d2. 103510906009 70.488386340.05333 C |3Cz2
-UA~11Y9 133 5 He T 145 0. 2Z22/063

142_1Cy171R2C05 - PP egre -0 040784 150.08000:7° 250

1432NA 0. 0032€ 0. 3p6HB38%H 000F499037 |cOef440.|02584

1440] RA024 1QH0107P0.0¥381C 2@ 2096942%908768712 0. 03587
1D C -U. U7 1Z Uua 1

145 PC o AP G842 50:0625085 5] Qe bharl A 8993

146 POT/ EP2002b0082D@.07989141 ©20450 -|0OMRABYES (. 48825

1470] 85303 1887 C P§io259602917954979% 08696006 143 0

208 —0-B3R51 0 HO9S 0 G5aEs— —H44-N LN HI6-6738%

14801 G163 H9B5701] 004238 | 1% 15562-40-8068317 0 00903
146 C 1 Cb 0.07969 0.20450 -0.03763 147 C 1CO 0.02526
0.,24331 0,00649 48, 10C. 0. 235 0. 15545 0. 00653

Exanijé 12 DAt o AN BB DG ropeptia (11 1) bo S
HCCH2 0 OOHNNNHH 2OHZNHHOSHHHHHN

*
o)
o:g\
Iz

5 50 mg Labyrinthopeptin (Il) (0.026 mmol) were dissolved in 1 ml DMSO and mixed
with 11 mg 1-Hydroxy-1-oxide-1,2-Benziodoxol-3(1H)-one (IBX, 0.039 mmol) at
room temperature. The mixture was stirred for 6 h at 40 °C and further 12 h at room
temperature, and subsequently purified by reversed-phase HPLC on a Phenomenex
Luna® Axia 5 yum C18 (2) column (dimension: 100 mm x 30 mm) with a XTerra®

10 Prep MS C18 10 yum pre-column (Waters, Dimension: 19 x 10 mm). A gradient of 5%
to 95% acetonitrile in water over 30 min (contaiming 0.1% ammonium acetat, pH
7.0) was used as the eluent. Column flow (60 ml/min) was fractioned and by UV
detection. Fraction 7 to 11 contained the desired compound. The said fractions
yielded 25 mg (50 %) after Iyophilization. The product was characterized by mass

15  spectroscopy (Bruker Daltonics MicroTof).
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HONNNNN,NNfiNN OHOHOHOHDO
wWoh@304@6®50 ng Labyrinthopeptin (111) (0.026 nPOL/EPWeT/€08294
dissolved in 1 m DMSO and2mi xed wth 11 ng
1- Hydr oxy- 1- oxi de- 1, 2- Benzi odoxol - 3(1H) - one (I BX,
0.039 mmol) at roomtenperature. The m xture was
6 h at 40 C and further 12 h at room

irr for
uv: 2?? &glau?"@ and subsequently purified by

VeI edq kfoRB Mwhhenomenex  Luna(r) Axia 5 pm
ESl- Né:%Sm?/g) @%@6&5‘{%" mgn5| o\r,1\B 100 mmx 30 nm) with a
Molectar fomu)a: LB3H tRSNEIQ28S40 , um pre-col um (Vaters,

n: X A gradi ent of 5% to 95%
MOIe%l'E%'iWﬁlq?\I Mé\?) n1\]?2?§[) over 30 min (contaimng 0.1 %

anmoni um acetat, pH 7.0) was used as the eluent.

Colum flow (60 m/mn) was fractioned and by UV
Exanmghde 43t Peptid Byaihiesisnory theoCitermonal &indeaf I.taibe'ndtempe@ﬁns (1)

conmpound. The said fractions ielded 25 ng (50 %

after |yophilization. The progiyde was chara zed by
| toni cs roM
P3 UV.~222 sh, _278 nm

mass 15 spectroscopy (Bruke
ESI-MS: MW = 1920. 66518 2Civbl ecul ar

T
(@)

C85H 1 08N2002434 5 JH ght (
Exanpl e 13: Peptid he C-tgrmna
Labyri nt hppegt iHs ]
HOH ~OJJ=ch\)j S QR 0,0

H oH oH OH gH §H

40 mg Labyrinthopeptin (III) (0.021 mmol) were dissolved in 2 ml abs.
dimethylformamid and treated with 10 mg (0.045 mmol) di-tert-butyl-dicarbonate
(Boco0) and 7 mg (0.054 mmol) diisopropylethylamin for 1 h at room temperature.
Subsequently, 6.8 mg (0.063 mmol) benzylamin and 50 pl (0.072 mmol) a 50 %
solution of propyl phosphonic acid anhydride in DMF was added. The reaction
mixture was purified via reversed-phase HPLC on a Waters XBridge Shield® 5 ym
C18 Saule (dimension: 100 mm x 30 mm) containing a XBridge Shield® C18 10 ym
pre-column (Waters, dimension: 19 x 10 mm). A gradient of 5% to 95% acetonitrile in
water over 30 min (contaiming 0.1% ammonium acetat, pH 7.0) was used as the
eluent. Column flow (60 ml/min) was fractioned and by UV detection. Fraktions 30
and 31 were combined and yielded 9.6 mg (22 %) of the desired compound. The

product was characterized by mass spectroscopy (Bruker Daltonics MicroTof).
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wao adwgosashopeptin (111) (0.021 nmol ) were di SSPCT/ER2007T1008294
2 mM abs. dinethylformam d4and treated with 10 ng
(0.045 mmol ) di-tert-butyl-dicarbonate (Boc20 and 7
uv: 7% érg.%,grml ) diisopropylethylamn for 1 h at room
tenperature. Subsequently, 6.8 ng (0.063 mmol)
ESI-M8niAW an2 h1 hid80 58 (mionedMW)2 nmol ) a 50 % sol ution of

ropyl ph ' ' dride in DWW dded. Th
Mole l&a@ﬁsﬁ"@?ﬁﬁﬁ#%@'ﬂﬁmgggg}r/u ;: eg i/ina rev\g?zeg- pﬁase °
Mole&lifhoweiyrt (VWA pE2 (B8 dge Shield(r) 5 Pm Cl8 Saule

(dimension: 100 nm x 30 mm) containing a XBridge

Shield(r) C18 10 "Un pre-colum (Waters, dinension:

ST AT e S RO B

pH 7.0) was used as the | uent. Col unm, flow (60

m/mn) was fractioned 2by W det setd Frakti ons
30 20 and 31 were cop#i néd and yjet'ded 9.6 ng 2 9
of the desired co ‘ roduct

characterized by : At ‘Cscopy (Br& &al pni ¢s 2
McroTof). WO : GT/ EP2007/ 0083 ﬁ 4
222 sh, %]6 n ; \H-:2111. 9 MW
Mol eculSar =f of mul\a: Ob§7H 125N\2102 ufar wef ght

_ S| R g —1d
N-term nal endHof A_Ebyr@ ntiho
2 OOHONNHH OHO

CH2 HXCHCCH2 CH2 HO~NH
0

5 mg (0.028 mmol) 2-chloro-4,6-dimethoxy-1,3,5-triazin (CDMT) were dissolved in 2
ml abs. dimethylformamid and mixed with 8.6 mg (0.085 mmol) N-methylmorpholine
(NMM). The mixture was stirred for 1 h at room temperature. 3.3 mg (0.028 mmol) n-
capronic acid was added and the mixture stirred for further 30 min at room
temperature. Subsequently, 40 mg (0.021 mmol) Labyrinthopeptin (lll) was added
and the resulting mixture was stirred for further 2 h at rrom temperature. The
reaction mixture was purified via reversed-phase HPLC on a Waters XBridge
Shield® 5 yum C18 Saule (dimension: 100 mm x 30 mm) with a XBridge Shield® C18
10 um pre-column (Waters, dimension: 19 x 10 mm). A gradient of 5% to 95%
acetonitrile in water over 30 min (containing 0.1% formic acid, pH 2.0) was used as
the eluent. Column flow (60 ml/min) was fractioned and by UV detection. Fraktions
38 to 40 were combined and yielded 11.0 mg (26 %) of the desired compound. The

product was characterized by mass spectroscopy (Bruker Daltonics MicroTof).
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VVNNNNNNNNNHHOHOHHOHOHOHOSS
CH2 HRCH2CCHR2 CH2oe =, _H_HH HONNNNNNN
wobbosutHeH HH O HO HO HO HO O O O O O 5 nect(/@pado0s294
nmol ) 2-chl oro-4, 6-di met hoxy-1, 3,5-triazin (COMI) were
di ssol ved in 2 10 m abs. dinethylformam d and m xed

UV: Q%)t R A (0.085 nmmol ) N-net hyl mor pholine (NW).
xture was stirred for 1 h at roomtenperature.
ESI- I\BSBMW =(21)212857?&8>Imon0 MWPr oni ¢ aci d was added and the

Mo'eg‘@%’; A tﬁ%’é@a&éﬁ%‘égﬁr 480n{;n ?o%zrlo?nr?ol)
Mobé.ﬂQN,bm *4—@0@@3) was added and the resulting
m Xt ur S

irred for further 2 h at rrom
Exantpte&r Antibactefakeadbityeacti on ni xture was purified via
rever sed- phase HPLC on a Waters XBridge Shield(r)
5,um C18 Saul e (dinension: 100 mmx 30 M) with a

Aﬁerﬁﬁftu@ﬁft@b?aﬁ@rﬁs Wﬁqu@@)ee‘ﬂ BXRAEL I5okH TRe (SW8pensions of bacteria
nmens A gradient of 5%to 95%

were adgnabeni to ald@ﬂnadmn@lty dyetilutionwith fres caltwiengedium ¢610°
g)c acid, pH 2.0) was used as the eluent. Colum
orgarp?rg M0 ni/nin) was fractioned and by UV detection.
Fraktions 20 38 to 40 were conbi ned and yielded 11.0

mg (26 %9 of the desired conpound. The product was
Labyum@paep@m (e wasydiaselved gadidilgéacbyith (Vﬁﬁtaklﬂ a germstrie dilution

serleﬁét‘écgq{ozr 2}@%&8%%/ %ﬂ%ﬂ%d%%%gﬁﬁ%ﬁ e%%’\ké/re mixed with

13.5 M!"Ilé@idi' é’%arf(MLméhﬁmt@%adﬂ?-@f\a@@rb&%atewmswI ar wei ght
22.3 5 Exanpl e 15: Antibacterial activity
After culturing the organisnms in |liquid beef extract

e BERy SEARP SRRbpIRREER Prsabert B o

agar phatd Qith 106 gemppumtrderved as a control.

After the culture medium had cooled and solidified, the agar plates were inoculated
simultaneously with 20 different bacterial strains using a Multipoint Inoculator
delivering 5-10* colony forming units (cfu) per inoculation spot and then incubated at

37°C for 17 hours under aerobic conditions.

After incubation, the plates were examined macroscopically for the lowest compound
concentration at which bacterial growth is no longer visible. A single colony or a haze

growth at the inoculation spot was disregarded.

The antibacterial effect was assessed as the Minimum Inhibitory Concentration of
the test compound (MIC: lowest compound concentration at which bacterial growth

is no longer macroscopically visible):

Test organism MIC

Staphylococcus aureus SG 511 12,5 mgl/l

Staphylococcus aureus 285 12,5 mgl/l




10

15

20

10 Labyrinthopeptin (111) was dissolved and dil uted

wWth water in a geonetric dilution series (factor 2).
wa2®sn4046f the solution in the individual dil upCDRP2007/008294

steps were mxed with 13.%m |iquid agar

(Mul I er-H nton agar) at approximately 45C. 15 The

StoRO LS GOV P05 an agar pilak SSMTh ho|compound

Streéf(;ogc}ﬁggugﬁxagéﬁég 5?8 A ATTer t rgﬁr ?@'nﬁq*f e ”E di um had

oltdifred, the ag es were inocul at ed

20 differ erial strains
Streétd&h&@é‘ﬁ}giﬂ?%%%?'ﬁ nocul at org;?)?)d |Iveri ng 5104

StrePch%Muépééeum pnits (cfu) pere 2Hegyl atiaon spot and
hen i ncubated at 37C for 17 hours under aerobic

conditions. After incubation, the plates were exam ned

nmacr Qs 1y for the | owest conpound concentration
Example i @ﬁ‘gﬁ'é% VEY growth is no longer visible. A

single colony or a haze 25 growth at the inocul ation

spot was disregarded. The antibacterial effect was _
unsess:assmﬂy amlipheinl\nwhﬁgmaﬂsl ﬂ}hiekﬁitajnswctmme therneforegfarried out in
cell CHP U'iﬁﬁr eglgrgxggglr\]/gq g%tﬁg mﬁéehﬁe%ﬂ% of t %ﬂcnr%rgorrt%tncgnas
infectiBtd ﬁ@fﬂ@'dﬁtﬂnkﬁal"b@bﬁérﬁ)oal apmﬁﬁﬁolﬁbg}éﬂ sOtibés.

St ap ococcus aureus SG 511 12,5 St aphyl ococcus

aureus 285 12,5 ng/1 WD 2008/ 040469 PCT/ EP2007/ 008294

A i s R SIS Do Sl SR GERREB B pites
Hela %r il/%réf%lls RICOPdhE &6 €I fé ARty WRIS) abe Jaded/tb gI\Examhﬁuent
Antiviral activity Viruses can onlé mul i p

monolaxernrgltmemégw offineubaticqn. Afterdnadatiendot é\oe%rteedas@ecéwe virus
is ad@]e(ﬁ h%fheog%lgelg &2 &{%%mﬂ(ﬂf?c |§ 3?8@0&9@'&8 @{pﬁ%ﬁ&@ﬁdestroy the

IITpOT ance as

cell m@redlh gerowithini@ aa *S WmMmrégbr@rnmeme@ﬁ&In a gassed
structures. A dilution series of Lab rlnth?geptln

incubaten (b %&Opincar Adter B4dwurgfhe Maximel totaraiaddese of tesf a
comipEAPISE e IR Ly el gt iaiaafon. T

resultswoRato@pared with rioncinkadted tis§ws cdntrollare] atdoeresponding infection

respectlve Vi rus
control:

No. | Host organism | Test organism Inhibition [mg/l]
1 Vero cells Mycovirus (RNA/Influenza A/Aichi) 44,44
2 Hela cells Herpes (DNA), Simples 1 133,33
3 Vero cells Herpes (DNA), Simplex 2 VR 734 44 44
4 Hela cells Adenovirus (DNA), 5° 133,33

Example 17: Neuropathic pain activity

Labyrinthopeptin (ll1) was studied in the spared nerve injury (SNI) mouse model of
neuropathic pain in order to proof the activity on tactile allodynia. Under general

anaesthesia, the two major branches of the sciatic nerve in adult male C57B6 mice
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Is added to the cells in a concentration which is
expected to conpletely destroy the cell nonol ayer
wowdosiom4go days. The cultures are incubated at BFLEPIV0R008294
gassed incubator (5% COQ2 i2m air). After 24 hours the
maxi mal tol erated dose of test conpound (MID) in the

(22. 7@6 %éébﬁ\@rﬁ'cp}esb@ém E@darﬁytrgh&{]&é&,%ftﬁ Ozlﬁ%h%‘left intact.

S Were nrpared w th non-i n ected tissue
Tactileciibtiphiada beerodetspomet nithithé extoratic gonthrey testousing a

QUM lS ) oV RS KA ol PRV e RO S teha phesiirg stimulus
of incﬁéﬁré‘i@% F?%ﬁﬂfy &;giNNS g. Fridhofse th drdths3at wﬁucﬁ%@ d?ﬁtlnbﬁresponded

I"ex 2 VR 734 44,44 4 Hel a cel
with mni@pimNiWIthﬁir:é\DhmlaS BSedm eBﬁeacEmahfmlreadtﬂe amedlympaThe study was

porf el i o R R b AL e
after Q@ %69[3@ ,tﬁmﬁ@)o”déy% Mslaterl8 tRIndattiom etae"}ﬁlte'a‘ﬂbb)]ni%rtjeveloped
tactile odyni a.” Under general anaesthesia, the t

completplyrarist eevcaiesdctablhever abtdast bwe weaks. dbalcompound was

WO 2008/ 040469 PCT/,EP2Q07/
admig RS VANOUR G PTBIR BPIGHION G KIS 7 iR gor the
mtrav%Hba& applivaidrelvhs thé aet:18 (Eadnd:SonitbP grdsphisbirsed saline)

determned with the automatic von Frey test: using a
vehictuehosesedl e stick, the plantar skin of hind paws was

exposed to a pressure stinulus of increasing

intensity up to 5 g. The force in grans at which the

Paw #ith@Riwd] eseeRERH(FAVT) hedyuneipemshiiibasa iused o ¢arliste
a read-out for tactile allodynia. The study was

signifisant teatrdent effgals.aandior il/C caladatinghsonar BlafBtanse i period
(6h0t§§2§ﬁj§fspQg@ﬂégﬂ%/a%%rn%me@ |CU%ftlbﬁ5 Fzg'r ttﬂguﬁrtﬁt!sé\@af thlyg?ﬁlothe PWT

ve transection acti

value@Q)leh@ nﬁﬂatéremhﬁtpﬁv%‘ werk useaimttb aagb ﬁarso,welth at2-way ANOVA
east two_weeks. The conmpound was adm ni st

baseqi @nrtaeé?WJsvaA@e%fog.&pgpélcm% cwithip @ ?@'%PEE‘} hoggs)and second

with 4 130y ANGY A chfindrafis oPEOMEIPROG o5 T VRS Oy
vehi cl e chosen. Paw vvlthdravval threshol d (PWI)

TWO-NRREATORS 6 YUATES WA rHaratapIean ap JRpaReIcGerlcr TIME.

Analysid %ﬁ"‘tm%a ﬁé\f“ﬁ B5Wad b ]écbﬁgﬂé'ﬁw%}\_t i Cfﬁhbﬂﬁ ot ofbfactor

ene ul‘ations. For t st atls ysi s
GROPWIfor @lachdew#| of fizctop$INMEt(¥iakr analgsispuinalgsie vas;leble rIPWT) and

a subsequen%/l?)unnetrt testv}dor Pac?orzl'&%yﬁxﬁ%% for each level of factor TIME
(Two sided comparison vs level VEHICLE) revealed highly significant differences
from the vehicle group from 1 to 6 hours after intravenous application for each
compound. The effect was gone 24 hours after application. 1-way ANOVA using
delta JAUC1-6hour]| values revealed a p value of p <0.0001. Dunnett analysis and
gave significant treatment effects for both compounds. The percent benefit of the
treatment was evaluated using the JAUC1-6hour] values of the ipsilateral vehicle
group (0% benefit) and all JAUC1-6hour]| values of the contralateral sides of all three
groups (100% benefit = maximal possible effect). Compared to these margins

Labyrinthopeptin (lIl) achieved 97% benefit.
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based on the PW val ues for specific times (within a
period of 24 hours) and second wth a 1-way ANOVA on
wameovsineest or med del ta AUC val ues | AUCL- 6hour | PCR8P2007/008294
Two-way anal ysis of varianee with repeated neasures
(Repeated factor: TIME, Analysis variable: PW)
fn h@CSRI mouse

In CO% Pf%r&%%@ﬁg?eve of fggtrgga#?f/%&tlﬁlgﬁggl yS| s),
modehvfhgsirapatbicipatih.e: PWN) and a subsequent Dunnett's

test for factor TREATMENT for each | evel of factor

TIME (Two sided conparison vs |evel VEH CLE) reveal ed
Exa I8h|8yIrﬁlagrﬁ}hﬁtd??m%ghréﬁﬁﬁa%ﬁ‘%@ﬁv@ﬁ fromthe vehicle

roup from1l to 6 hours after intravenous application

for each conpound. The effect was gone 24 hours after

B T e

mﬂan@rﬂ@hbﬁﬁ iSodd1Gh NIy fh 6idBRitd ipred therRAVAEBA tRéfRaIts/ Pedalgesia, a
th conpounds. The percent benefit of the treatnent

typucalasaéwﬂ oaindle@moriegy tigograd@riBhour | val ues of the
i psilateral vehicle 30 group (0% benefit) and all
| AUC1- 6hour| val ues of the contral ateral sides of all

Indudtidhest hisd %gﬁﬁn(léﬁﬂ%tmnefndersl|gﬁb<ge’feérapI@@ﬂueranaestheS|a CAR
ef f ect ared to these margi ns Labyrint hopeptin

2% (Bigma, ﬁerelw‘ange%rnané} int20h\satine gyasipiested into the plantar

aspeg C:Tf/ tﬁ)ﬁ%gr?q 8 g?n mag‘gt‘% J:é'SF"éw wnthl?j?a\ﬁgl %@%s (PWL)

reduces al'l odyni a

wererm;lﬂér@mné”@@ﬁl expfosnmlbbm@t ;bEWS mardefﬁkdrtbéﬂné.l&tlmulus using a
Inflammtorétrlggere aln acti vi

commarsialiyavedpistarparaius) (Riprtas | gat Usolﬁﬁ%ﬂﬁe&e@&'%@é@%&@rch
) e f | ] j

Appa(‘gtgg Cbprﬂ—:lfﬁ) ‘PtPWI) E@Qg‘&ntﬂ\/?{hﬁo‘i'eﬂ% r(]agz? hd&?ﬁ%rg eé}gp’gféglla'g,%maent of
the irtfseped alleat bekdmuﬁwefmndlpraw afmmbérelsy Mice ygeedeppai the te8t cages

I nductjon of hind flammation: Under slight
over funwhale $tygy PEFgH (g é’§§ hesia, CAR 2% (Signe,

Dei senhofen, Germany) in 20pl saline was injected into

the plantar aspect of both hind paws in nale C57B6
MeasuremenPafithsirtniat hpperaldesia nidhe mePWhich measudes thenduration of

d h | ,
o Qo Gy Y B S P o Gl o,
the aﬁﬁﬁél |§J§Ha%ﬁ§'th§ aﬁ’e@lé@%ﬁé'pﬁ?sﬁ%ﬁbﬁ s/ @tabussconds to

Coneri o fitted with a mni camera to ensure
preventdiseue pilaarmee rTmeoeftudy wasi penfenmzd before botlewer bhaura@fter CAR

niecfitPan A elitng S5t Seofutte o R B ted AL tyrner
analysiter mal  hyperal gesia: The tinmer which neasures the
duration of

As a vehicle for the intravenous application was the 1:1:18 (Ethanol : Solutol :

phosphate buffered saline) vehicle chosen.

Paw withdrawal latencies (PWL) measurements have been used to calculate
significant treatment effects, and for AUC calculations over a reference time period
(6hours) and subsequent % benefit calculations. For the statistical analysis the PWL
values of both hindpaws were used in two ways: first, with a 2-way analysis of

variance (ANOVA) based on the PWL values for specific times (within a period of 6
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started by the investigator and stopped, if the
wapiosmho46s shaki ng the affected hind paw. A cupCDEP200a6808294
set at 16 seconds to prevemt tissue damage. The study
was perforned before and over 6 hours after CAR
C [

nours) A <o i RV ABI L Bh TR Fen<fBriEs QRS A Rajues
|AUCHBhdurg |ntravenous application was the 1:1:18

(Ethanol : Solutol phosphate buffered saline) vehicle

chosen. Paw wi t hdrawal | atencies (PW.) neasurenents

I

Two-J3Y A P¥Te OF Feia Ao BB AP BE Res B aties (RRBEal S PRI TIME,
Analysisrearetsie oW L()@blhowsd bgraiCenipdemeatdry %natysi$ (Effect of factor

cal cul ations i.stical i s the
GROUR {hisash 1969 ipriap SHAE LY oL 8BRS R ARAely SariaPles PWL) and
a sub‘@'ﬁéhg@\ty_é ﬁ@'??étyfﬁk ﬁad?tf)r DYIAGESS! éé\?ﬂé@el Bfaffa%@oroﬂME (Two

t ues or specific tines (wthin a period of
sidedécaMp 20 MM@QOPOVEEFP(ZQE‘H@M@@ highty lalgmlfs:)anadtfferences from

e VSRS ot By oA SO LRE deltf A5es
The éc'w &4 H&%Hﬁ@ﬁaéﬁﬁﬁ@heqi vbésﬁkwevﬂld&ﬁmg déita JAUC1-

al ysi's varlab e: PW) followed by a Conplenentary
6houAvalyes sev(aﬁfe‘deaip \Hlué at pot0. 0EROUIPUett analysisears gave significant

treatigagt SledhiTeniB oI ao] e Deradit BelBhf of s Peiedt W
evah%?&f‘ u!si‘hbeche%ﬁ\umcsﬁéuﬂ' bb{ﬁe@mhe %Hk‘ﬁe gﬂ;rmf:\(roozs ®@nesit) and all

| evel reveal e I cant

IAUCdr(ﬁli@JréM@le@thecffme @AB wesmrueetegr(mg@rw@-ahb@sebne OMBLP hours =

max@ i hebShI TS 100 4Rk Sbrhgire b 808 Ry el o
dosa@é'gﬁ‘&;@'@bh@vé&\lé@ﬂancﬁh@lﬂd) mgatkglgﬁom;esm Bené&itp val ue of

0001. Dunnett analysis and gave significant
treat ment effects for both dosages The percent

i coBRE 8B ST L R obREp i re oo

mousgsghodkel of |hﬂélﬁﬁln@tbwfrlggeaédleeurbef ore CAR was inject ed
(theoretical baseline over 6 hours = 15 maxi num
possi bl e effect = 100% effect). Conpared to these
margi ns the 1 ng/ kg dosage group achi eved 37 and the
10 nmg/ kg group 34% benefit. In conclusion, the
conpound significantly reduced thermal hyperal gesia in
the CAR nouse nodel of inflanmmatory triggered pain.
20
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WD 2008/ 040469 PCT/ EP2007/ 008294 30 Patent clains: 5
1. A conpound of the fornmula (1) CH2 S(O mHCCH O
wekbd/oM4biH H HOH RLI--HO HOHOHO HO H Op¢i/€ridot008294
N /SS\ HCHCH2 RCCH 232 R4 HHI RBRHOHOHDO
HOHOHOHOHOHOHO(lI) wherein RLis H,
C(O-(Cl-Co)al kyl or C(O-0O(Cl-C6)alkyl; R2 is OH,
NH2, NH (Cl-C6)al kyl, NH (Cl-C4)al kyl ene-phenyl or 10
NH ( Cl- C4) al kyl ene-pyridyl; R3 and R4 independently of
each. other Hor OH or R3 and R4 toget her are =0; and
Patep{ Claims: ar e i ndependently of one another O, 1 or 2; in
any stereochem cal form or a mxture of any
stereochem cal fornms in any ratio, or a
1. physooipogindaifithe foeuwlal)e salt thereof. 15 2. A
conpound of the fornula I) according to claiml
characterized the fornu 2(||) WO 20 @ 469
PCT/ EP2007/ 008294 31 (O)m

H
RIS
H o o o o) o)
s s
/SO)n\CH2
Kot o=
o) O H

)
wherein
R1 is H, C(O)-(C+-Cg)alkyl or C(O)-O-(C1-Cg)alkyl;
R2 is OH, NHz, NH-(C4-Cg)alkyl, NH-(C4-C4)alkylene-phenyl or
NH-(C4-C,)alkylene-pyridyl;
R3 and R4 independently of each other H or OH, or R3 and R4 together are =O; and
m and n are independently of one another 0, 1 or 2;
in any stereochemical form, or a mixture of any stereochemical forms in any ratio, or

a physiologically tolerable salt thereof.

2. A compound of the formula (1) according to claim 1 characterized the formula

(Ih)
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ONDNHHL RINN NN NNNNNHOHOGHOHOHOHOODO
/ SS\ H9 S(O nCHR CH HCCHR 2, RAHHHR3 R
WRDoBMH049 HO HO HO HO HOHOHOHO H O BE1/EP2008008294

o
=
> >

r g to any one of
4. A conmpound of the
y one of clains 1 or 3

$Gtrul a (1)
4 wherein OR3

| c
claims 1 or 2 wherein Rl is H 5
formula (I) according to
wherein R2 is OR5. A
according to any one
and R4 are Hor OH

or if R3is Hthe | , 0g

are =0. 6. A co f ¥ Accoydi ngfto

any one of cl g 31 el [ R4

H or if B3 ‘ i 15(7. "A onpodnd of, [t he

f or muRB~( ' n

wher ei n noarHabthIZ 0

mis O and niis 2, or mis 2 and n'is O. T

conmpound gf the faormila (1) according to anyfpne of

cIai to 7 wherein 20 mand n are both 0. 9N\ A
ound W according to any one O€H»,

c 2 MBHiC erein V\b 200 K69 PCT4EP2007/ 008294

322 Rl i §iH R2 | nd R4 epaﬁdﬁmtly of each

pt:he H g)r {OH wh |f i's Lhen RS 19,1: apd™

: isithenf R4 isiOH and m fd n are : "

” LT o oS

(1)

3. A compound of the formula (1) according to any one of claims 1 or 2 wherein
R1is H.

4. A compound of the formula (I) according to any one of claims 1 or 3 wherein
R2 is OH.

5. A compound of the formula (I) according to any one of claims 1 or 4 wherein
R3 and R4 are H or OH wherein if R3 is OH then R4 is H, or if R3 is H then R4 is

OH, or R3 and R4 together are =0.

6. A compound of the formula () according to any one of claims 1 to 5 wherein
R3is OH and R4 is H, orif R3 is H and R4 is OH.

7. A compound of the formula () according to any one of claims 1 to 6 wherein

m and n are both 0, orm and n are both 2, ormisOandnis2,ormis 2 and nis 0.

8. A compound of the formula () according to any one of claims 1 to 7 wherein

m and n are both 0.

9. A compound of the formula (1) according to any one of claims 1 to 8 wherein



5 10. A conpound of the fornula (1) according to any
one of clains 1 to 9 wherein RlLis H R2is OH R3
wanasRdssndependent | y of each other H or OH wheeBEP2001/008294
R3is OHthen RAis H and2if R3is Hthen R4 is OH,
and mand n are both O, or mand n are both 2, or m
R1 |s'r$ @2%‘9@ RS ﬁd R irfde g%naeﬁf‘@of‘eééh Bthek®H bF OHwherein if R3 is
onpoun e f or mul according to any one of
OH tméraR#Es H, tamd]JO Rahierthren m is ©HH, arrm gndA, arandeperriently of
epe y of each other Hor OH wherein if R3 is
onea@q %(Eﬁﬁr s H and if R3is Hthen R4 is OH and m
and n are both 0. 12. A conmpound of the formula (I)

according to any one of clains 1 to 11 15
5 10 cb?awmpeund@(ﬂﬂtg/fmnmﬂd)aﬁdo@ﬂng eanypraldd claims)1 to $wherein

1 s B R Ayt Bl o AR 't s

OH tr'\'én'RU |§|H 'ﬁad\lf N?Ns"ﬂi bhe Y iSIOMHadd M Bhd & dte®dth @, Jréh and n
O (I'll).  13. A compound i sol at ed from

are bAﬂTJ?n@rrmuaroaamfém@QeﬂSﬁBlS(mMmi@, characterized by
a nonoi sotopi ¢ neutral nol ecul ar mass of 1922. 6872 Da,
and a 20 nol ecul ar fornula of C85H110N20024S4 14. Use

10 11. OfA gompBnAY A ts fsrrdilang) becarin@eany onbaifkaimst Dtal 80 wherein
for the 008/ 040469 PCT/ EP2007/.008294

arati on WO
R1 isdd; BR i Obdrs andifed inslepeneertial Rash ofieriiAer G aherein if R3 is
OH tﬁéﬁ ﬁgltl's%, and"i‘f?@ is I-Nl'?éﬂ Rﬁr@ Cﬂlf;dél?cf rrPQh('i"n are both 0.

12. A compound of the formula (1) according to any one of claims 1 to 11

15 characterized by a compound of the formula (ll1)

().

13. A compound isolated from Actinomadura namibiensis (DSM 6313),

characterized by a monoisotopic neutral molecular mass of 1922.6872 Da, and a

20  molecular formula of C85H110N2002454.

14. Use of a compound according to any one of claims 1 to 13 for the preparation
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15. A pharmaceutical conposition conprising at | east
one conpound of the fornmula (1) according to any one
wobooslaisns 1 to 13 and at | east one phar naceut PCEHEP3007/608294
acceptabl e ingredient. 16. 37 process for preparing a
conmpound of the forrmula (I) according to any one of
claims 1 to 13, which conprises.a) the strai ) .
of a megioasmniipeiheeaMmaniol bastaviakinfestons, VEAkngctions andor pain.
vari ants and/or 10 nutants, being fernented under
suitable conditions in a culture mediumuntil one or
15. MoX phafmbbeuticaipompdsitioh ¢drepfisingat egst pnacamopgs)d phthe

t he cul tur, di b fot f I | .
o g e b eI W gk oY Prhboeutcaty
acce@%@‘i‘r@e??‘enﬁ.he formula (1) being derivatized, where

priate,

ppr o e, and/or, where appropriate, being
converted into a physiologically tolerated salt. 15

17. A pro di t | ai 16 wh : he .
16. Cdﬁﬁé@f?ﬁﬁs((:f[eb? %fg%%%ggm%yggaﬁ%e %rggﬁ%ib%@?&pg Jo any one of
clainﬁﬁo‘i%"ﬁ %Mc)h c%’ﬁ ideprocess according to any one of

& ai'ts 18 o' 17 Bner ei

erein the conpound (1) 20 is
a) thhairaint Actinosoadyrasnamibiensisl (RSM 631 3)oorane of its Ivariants and/or

B BRSPS [P i g i one
oMhSreOFARE cBripbuAds Yt the ksrndula Mg dechfe(8) in the culture medium,

b) a compound of the formula (I) being isolated from the culture medium, and

c) the compound of the formula (I) being derivatized, where appropriate, and/or,

where appropriate, being converted into a physiologically tolerated salt.

17. A process according to claim 16 wherein the compound (1) is characterized by

a compound of the formula (II).

18. A process according to any one of claims 16 or 17 wherein the compound (1)

is characterized by a compound of the formula (ill).

19. A process according to any one of claims 16 to 18 wherein m and n are both

0,ormandnareboth2, ormisOandnis2,ormis2andnis 0.



